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FOREWORD 

The 22nd International Dairy Congress was the first to offer 
to participants the opportunity to present their work in 
the form of a poster, the object being to include more con
tributions in the programme than there was time available 
for oral presentations. The posters were also intended 
to ~lace. up to a point, the brief communications that 
were received for. and published at. previous international 
dairy congresses but which had been criticized on various 
grounds. 
The Organizing Committee's criteria for the acceptance of a 
poster included the following : 
- the subject matter should not have appeared in print 

prior to the Congress 
- the poster should contain useful and mainly new information 
- the poster should have an adequate technical or scientific 

basis 

Authors whose posters were accepted were invited to display 
~r material at the Congress and be present to explain it to 
interested participants. The texts presented are also publ
ished in this volume. 

The International Dairy Federation is interested in the views 
of Congress participants and of readers of ~his volume as to 
the relative value of posters vs brief communications. Any 
comments will be kept for consideration when future Internat
ional Congresses are planned : they should be sent to TDF 
Secretariat at the address below. 

IDF General Secretariat 
41. square Vergote 
B-1040 Brussels 

September 1986 
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EFFECTIVENESS U~ DIFFERENT MODELS OF MILK COLLECTION 

J. KWii'llkowski, M .. iurl:zak, M. Zaiac 
Institute of Cattle Breeding and Milk Dairy Science 
Warsaw Agricultural University and The Central Union 
of Dairy Cooperatives, 00-840 Brwinow, Poland 

With the aim of developing improved systems of milk 
production, collection and transport, five different models 
have been Implemented and their effectiveness was tested. 

Methods 
The .trial is being carried out in the vicinity of 

~rbi'ln area. Kaeh model has been established within 
covering a single collection centre. One such centre 
~pprnximatRly ?OU farms which would usually handle 
CO~IS • 

a large 
an area 
embraces 

some 1000 

[lode 1 - Reference model where no changes to the traditional 
sYstems were introduced or stimulated; 

Modal 2 - Milk cooling equipment distributed to all farmers, 
improved milk storage faCilities at the collection 
centre, partly insulate transport for cans between 
farm and collection centre; 

Model 3 - Mobile collection centre With bulk tanks on platforms 
Picking up milk from czns placed at farm gates; 

Model 4 - Twice-a-day milk collection, cooling at Village milk 
cooling centre. collection by bulk tank lorry to 
dairy plant; 

Hodel 5 - Large scale farms provided with milk cooling tanks 
able to hold mll~ nf 2 days' production. Collection 
by bulk tank every second day. 

The models were developed and equipped With finanCial and 
technical assistence of the FAD/Poland development proiect. 

Surveys carried out before the implementation of models did 
not reveal any Signifficant differences in milk compOSition nor 
quality between the areas (groups of farms) involved. The 
technologiC and economic effectiveness of the various models 
were tested dUring summer period of 1985 for the first time. 
Samples were taken once a week and the phYSical, chemical and 
hygieniC properties were determined. 
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Results 
The results, which must be regarded as preliminary in the 

whole experiment. are shown bv the table below. In all 
experimental models an increase of total solids (TSI content 
has been noted. That increment may be regarded as an 
improvement of the milk's processing quality. Presumably this 
,;l)lJld be credited to the influence of intensive adViSOry 
a~t~vities of the extesion service withiij the area of experimen 
trd ,00'Jdels. The higher concentration of butterfat and protein 
(statistically signifficantJ, as compared to the reference 
mudf:1". mav have resulted from better feeding practices 
introduced. 

It Is worthwhile to note a signifficant increase in lactose 
content in model 2 and fat and protein content in models 3, 4 
and 5. In the latter one also an increase in free fattv aCids 
(FFAI content was found. which may indicate at riSing lipolytiC 
processes. The comparison of the FFA level in model 5 and model 
2 suggests that the lipolYSiS is rather of bacterial than 
spontaneous origin. This would reqUire further microbiologic 
and biochemical investigations. 

From the processin~ technology pOint of view it is alarming. 
that In all mudels some small proportion of milk coagulates in 
the alizarol test (70% ethanol v/vl. hence shows a decreased 
termostability. ThiS problem, caused most probably by some 
imbalance in minerals transfer between environment environment 
and animals Will be further investigated. The positive results 
of bromo-thYmol test is a prove of some milk adulteration but 
also iUSllfficient flashing of detergents and desinfectants from 
dairy equipment. 

Improved milk collection was best reflected in hygieniC 
quality of milk in modeJ 4. More than 70% of milk delivered has 
been accepted under grade I, 22% under grade II and only 6.67% 
'lnder the basic grade. The hygieniC quality of milk collected 
under model 3 was even worse than that under reference model. 

There is still little eVidence yet to pass a judgment on the 
economic effectiveness of the various models. Further 
information is bein~ gathered. Preliminary observations 
indicate that investment into cooling eqUipment made in model 2 
and the arrangements made in model 5 are economically sound 
under the present price determination system. 
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The quality of milk in ddifferent model3 of milk collection 
May, June, July, August, September 1985; 
No. of samples n ~ 600 
(x = probability 95%; xx = probability 99%) 

Characters ot 
raw milk 

3.74 
3.21 
4.96 

Butterfat % 
Protein % 
Lactose % 
Total solids % 
Pot.acidity SH 
Act.acidity pH 
Density gfcrn3 
FFA meqv/cm:3 
Somatic cells 
.000/cm3 

12.61 

% of samples 
coagulating in 
al izaro 1 test 

Grading hygieniC 
quality - % sam
ples qualified 
to: 

7.3'/ 
6. f30 

1. 0312 
0.868 

651 

18.6 

I gr. () 4 h r s. ) 3~. 28 
I I gr. (<:'-4 hrs.) 34.82 
baSiC gr. 1<2 h.) 25.88 

Mod e 1 

2 

3.88 
3.32 
5.07xx 

12.97xx 
7.24 
6.63 
1.0322xx 
0.944 

683 

13.2 

~2.08 

38. 18 
9.73 

3 

3.91x 
3.40xx 
4.93 

12.94xx 
7.41 
6.62 
1. 0319xx 
0.940 

595 

9.5 

22.35 
61. 18 
16.47 

(reductase test with methylene blue) 

4 

4.06xx 
3.32x 
4.97 

13.05xx 
7.22 
6.63 
1.0317x 
0.953 

666 

12.8 

71. II 
22. L2 

S.S'I 

3.8~x 
::l. ;'!f-ix 

4.82 
l;?~nxx 

'7.30 
6.62 
1. 0318x 
1. 173 

607 

15.3 

55.32 
38.46 
6.22 
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IMPRUVEMENT UF MILK PRODUCTION AND QUALITY - FAD PROJECT 

H. Jurczak. J. KWiatkowski, M. Zajac, 
Institute of Cattle Breeding and Dairy SCience, 
Warsaw Agricultural UniverSity and Central Union of 
Dairy Cooperatives, 05-840 Brwinow, Poland 

Under the assistance of UNDP and in Cooperation with FAD a 
small scale project is being carried out in Poland by the 
Institute mentioned above. Among other objectives (i.e. 
establishment of training and research facilities) also a 
research project aiming at the improvement of milk production 
and its quality is under way. Some results obtained so far 
are given below. 

The specific feature of Polish agriculture is the 
tremendous disperSion of land among almost 3 million farms. 
ThiS reflects directly onto the milk production. Over 80 
percent of milk delivered originates from private farms, 
while the remaining 20 percent from large state farms. The 
cooperative dairy industry purchases milk from approximately 
1,5 million farmers, who own a national herd of over 5000000 
dairy cows. ThiS makes an average of 3.5 cows per farm. Since 
the concentration of milk production in private farms is very 
slow, in the investigation presented an optimal figure of 4 
cows/farm has been taken for consideration. 

The aim of the research project is to prove to the farmers 
that application of improved method of milk production and 
handling may be profitable both, to the dairy industry and to 
the milk producers. 

Material and methods 
Within an area near the 

thousand private farms with 4 
embraced by the experiment. All 
into groups within Which a 
handling has been implemented. 
obtained in one experimental 
reference group. 

capital town of Warsaw one 
to 5 cows each have been 
the farms have been devided 
different approach to milk 
Here we will show results 

group in comparison to the 

All the farmers of the experimental group have been prOvided 
with cooling equipment for chilling the milk on the farm and 
also with permanent extension service dealing with the 
improvement of milk production systems. 
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The initial chemical, physical, higienic and economic 
surveys did not reveal substantial differences between the 
groups. During 1983 and 1984 extension work together With the 
supply of equipment were qUite intensive and in 1985 the 
effectivness of the applied measures was tested. 

Results 

The figures given in the table present the results obtained. 
DUring the 7 months of winter period (October April) the 
contnts of lactose, total solids (TS) and density was found 
to be Signifficantly higher in the area where milk was 
rOU~inely cooled after milking. No difference was found in 
respect of higieniC properties of the milk. Traces of 
coagulation of protein in alizarol test (70% v/v ethanol), 
particularly intensive in refence area during the winter 
period. ThiS reaction was attributed mainly to nonspecific 
coagUlation of milk proteins. During summer period however 
the difference in coagulation ratio between groups was not 
that large. Profound differences between the areas compared 
have been revealed dUring the 5 summer months (May 
September). Not only the effect of extension work but also 
influence of cooling equipment installed on the farms could 
be seen. The total effect of 12 percent more milk of top 
quality delivered (to which a special bonus is added to the 
farm-gate price) is highly signifficant. 

The higienic quality of the milk collected from the 
experimental area, as determined by the reductase test with 
methylene blue, has improved conSiderably. Thus, the 
extension work must have contributed to the milk technologic 
quality (increase in TS and denSity) and hygienic value as 
we 11. 

Economic studies have proved, that the investment made 
into cooling eqUipment and the cost of energy to run them 
will be returned very quickly (the time depends on the amount 
of milk produced on the farm) because of the very high 
difference in prices for top quality raw milk in comparison 
to the lower grades. 

Conclusions 
The introduction of permanent and effective extension work 

at grassroot level together with the provision of farms with 
the necessery cooling equipment resulted in substantial 
improvement of technologic and higienic properties of milk 
from private farms. 

Direct benefits went to farmers, who achieved higher 
prices for their produce due to higher content of milk 
components and a better hygienic quality grade. 
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Chemical, phYSiCal and hygienic properties of raw milk in 
two different milk delivery areas and seasons of 1985. 
lx = probability 95%; xx = probability 99%) 

Characters of 
raw milk 

October-April (n=840) 

reference experiment 

Butterfat % • 
Protein % 
Lactose % 
Total solids % 
Potential 

4.30 
3.39 
4.80 

13. 19 

aCidity (~r.SH) 7.04 
Active acidity pH 6.65 
DenSity g/cm3 1.0311 
Free fatty acids 
ueqv/cm3 1.351 
Somatic cells 
.000/cm3 627 
% of samples with 
traces of coa~ula 
tion in al izarol 
test 26.9 
Grading hygienic 
q ua 1 i t y - % 0 f 
samples qualified 
to: 
I grade (>4 hrs.) 
I I ~r. (2-4 h r s. ) 
basic «2 hrs.) 

75.25 
18.81 
5.94 

4.29 
3.42 
5.07xx 

13.48x 

7.15 
6.64 
1.0323x 

1.289 

480 

1.2 

74.77 
20.17 
7.56 

(reductase test with methylene blue) 

May-September (n=600) 

reference experiment 

3.74 
3.21 
4.96 

12.61 

7.37 
6.60 
1. 0312 

0.869 

651 

18.6 

39.29 
34.82 
25.89 

3.88 
3.32 
5.07xx 

12.97xx 

7.24 
6.63 
1.0322xx 

0.944 

683 

13.2 

52.08 
38.19 
9.73 
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Milk Thermization at the Fam level in Italy 

R. Lcd!, F. Sangiorgi* t G. Provolo* 

Centro latte CNR, *15t1tuto dl Ingegneria Agraria - Universita di }:11ano 

Via Celoria, 2 - 20133 M11ano, Italy 

In Italy usually cheese milk 16 collected twice a day in order to 

produce Grana and Provolone cheese, while fluid milk is collected every 

day or every two days, including Saturday and Sunday, 

Collection accounts for 2 to 6 % of the cost of milk at the farm. 

To reduce this cost it 1s necessary to collect milk at least every 4 

days. Since the quality of milk cannot be satisfatorily mantained for 

more than 2 days only by cooling it at 4 G C, a solution to this problem 

may be a heat treatment of the milk just after the milking plant. 

In order to verify the possibility of using this solution under normal 

conditions a series of farm tests were carried out in Italy, starting in 

January 1985. 

Materials and Methods 

The treatment was carried out by using equipment, supplied by 

AHa-Laval, based on plate exchangers, that can treat 100 llh (fig. 1 

and Photo i). The experiments were carried out at the experimental farm 

of the University of Milan. 

In order to choose the optimum temperature, 8 series of tests were first 

cBrried out out on raw milk heated and kept for 15 5 at different 

temperature levels (from 64°C up to BO°C) before cooling it at 4°(. 

(lut: 

Sample. for analyses were taken from raw milk and heattd milk. 

The follo .. ing BActerio](lgical and Rheological analyses werE carried 

Standard plate count were made in Plate Count Agar (Difeo). Incuba

tion: 32'C for 72 h; 

Psychrotroh ... ·ere counted in the same medium after 10 days of 

incubation at 7°e; 

7 
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Colifonns ""ere counted in Violet Red Bile Agar (Diteo). Plate were 

incubated at 37'( for 24 h; 

Coagulation properties of milk \Jefe measured .. o'1th lactodynamograph. 

Afterwards the fo110""1ng experiments \Jere carried out for the treatment 

with the fixed parameter. of 70'C for 15 .: 

Control of bacteriological Bnd rheologic.::.! characteristics of the 

milk during 7 days of refrigerated storage after the treatment 

(without adding new milk); 

Control of bacteriological and rheological characterIstic of the 

milk during 7 days of refrigerated storage adding new treated milk 

a t each of the two daily milkings for the seven days. 

This last test was carried out both in good hygienic conditions and 

in less well controlled conditions. 

Results 

The results concerning the choice of the treatment temperature aTe 

presented 1n fig. 2. 

The results of this second series of tests are summarized in 

fjg. 3. 4. 5. 

Final considerations 

From the results of these experiments it may be pointed out that: 

I - The heat treatment efficiently reduces SPC and Psycrotrophs. and 

eliminates Colifonns; 

2 - The coagulation properties of the milk are reduced to an acceptable 

extent but not so drBst:fcally to make trouble for dairying. 

3 - Thermization cannot replace good hygiene in the handling of milk on 

the farm. before and especially after the heat treatment. In fact 

new contarr,ination 1s possible due either to the lower micro

biological competition or to the long period of storage. 

This fact is more evident if it is considered that the possible 

users of this equipment ",'ould be the small or middle sized farms; 

4 - The energy required for the treatment ",'as 20 \..'11/1. 

Research carried out in the frame of PFE of the 1\ational Reasearch 

Council. Contract n. 83.02929 



MONDAY - POSTER 4 

EFFECTS OF GENETIC FACTORS ON MILK YIELD UNDER THE 
CONDITIONS OF LARGE-SCALE PRODUCTION 

DOC.ING.J.PYTLOUN,CSc., ING.J.MOTY~!CSc.,/Agricul
tural University Prague/,ING.F.URBAN,~Sc.,ING.J.BOU~
KA,CSc./ResearchInstitute of Animal Production Prague 
-Uhrin~ves/,ING.J.VET1~KA,CSc./State Breeding Enter

prises Hradistko/. 

9 

609 first-calf heifers with average milk yield of 
4052 kg kept in litter houses with stanchions up to 200 heads 
each were studied. Identical rations were fed. They were pre
pared in a central mixing plant for roughage;concentrates we
re fed according to performance. 
Milk yield in 9 different genotypes obtained from grading up 
the native Czech Spotted breed with Black and White bulls. 
The data obtained from the first milking correspond more 
with the results from a standard lactation than with those 
from a shortened 100-day lactation. Holstein-Friesian bulls 
showed a positive effect on the level of milk yield. All the 
differences were statistically insignificant, even though in 
the standard lactation they amounted up to 16.43 %. 
Primipara milk yield in dependance on the level at which 
their fathers were tested by progeny testing.The results 
show that for the set given /milk yield of approximately 
4000 kg/the sires should be used when proved at the level of 
3500 kg of milk and more. The milk yield of 4360 kr, achieved 
in young tested bulls may be evaluated as positive /group 51. 
In contrast to it, the milk yield of daughters of sires pro
ved at the level to 3000 kg,resp.3500 kg is about 600 kg lo
wer than in the daughters of sires proved at the level of 
3501-4000 kg,resp.4001 kg and more/first-calf heifers'milk 
yield of about 4500 kgl for a standard lactation.Again the 
results from the first milking approach more the eVnlwiti on 
of the standard lactation than that of the shortened one. 
The results obtained are statistically significant. 
First-calf heifer milk yields in dependance on relative bre
eding values of sires for milk production established on the 
basis of progeny testing results was studied. First-calf hei
fer milk yields on the basis of CC-test Ifor milkl of the si
res tested by progeny testing.The values of first-calf hei
fer milk yield in dependance on the origin after father/a to
tal of ]0 fathers was evaluated/. 
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EFFICACY OF A 'COLD CLEANING' SYSTEM FOR FARM MILKING PLANTS 

J BRUCE 
MICROBIOLOCY DEPARTMENT 
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SIMULATOR EVALUATION OF HYGIENE IN NEW ZEALAND 

D.G. DUNSMORE, D.M. BLACKLOCK AND G.H. DERRICK 
NATIONAL DAIRY LABORATORY, RUAKURA ARC, PRIVATE BAG, 
HAMILTON, NEW ZEALAND. 

Simulators are automated machines which repeatedly apply a 
soiling solution (milk in our studies) and the components of the 
cleaning system to test surfaces. Over many soil/wash cycles 
the soil accumulates and bacteria grow on the surfaces. They 
can be used to examine how cleaning systems operate, develop 
commercial systems or to examine the hygienic performance of 
milk-contact equipment (1). 

There are currently 3 simulators at the NDL. A Rubberware 
Simulator (1) has been used for some years to examine the 
performance of pulsating teat cup liners. A new Milking Machine 
Component Simulator has recently been constructed to examine 
the hygienic performance of such components as clusters, filters, 
meters and coolers. A Hygiene Simulator has also recently been 
completed which has replaced the pipeline machine previously 
used (2). 

There are also three other simulators which were in use in 
Australia. They are being relocated to the NDL. One of those 
machines is ued to examine the performance of cleaning systems 
for vats (3). The second machine is a soak machine (4), 
modified to also examine flow systems. The third lnachine is 
a mUltipot dipping machine (5), which will be used to examine 
new construction materials. 

References 
(1) Salvatierra, S.A.: 1973. Proc. NZ Sch. Conf. Milk 

Quality 42. University of Auckland. 
(2) Murphy, B.T.: 1973. Proc. NZ Sch Conf. Milk Quality 

57. University of Auckland. 
(3) Dunsmore, D.G. and Barnes, R.N.; 1978. Aust. J. 

Dairy Technol. 33:114. 
(4) Dunsmore, D.G •. ; Westwood, D; Jay, D. and Embling, M.; 

1980. J. Food Prot. 43:15. 
(5) Dunsmore, D.G.; Barnes, R.N.; Scott, J.M. and Wheeler, 

R.G.; 1978. Aust. J. Dairy Technol. 33:100. 
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A SURVEY OF MILKING MACHINE CLEANING PRACTICES IN NEW ZEALAND 

D.G. DUNSMORE AND R TOMLINSON, 
NATIONAL DAIRY LABORATORY, RUAKURA ARC, PRIVATE BAG, 
HAMILTON, NEW ZEALAND. 

The aim of this study was to document the machine designs and 
cleaning practices and relate those to the bacteriological status 
of the machine surfaces and the milk produced on the farm, by 
surveying 205 New Zealand pipeline milking machines. The machine 
designs and cleaning practices were obtained by questionnaire, and 
the hygienic condition by bacterial swabs on machine surfaces, 
observation (FDI rating) and by quality evaluation of milk 
received of the factory. One-way analyses of variance were 
conducted on the relationships between the machine design or 
cleaning system; and each of the hygiene parameters. Some of 
the inforamtion has been previously reported (1). 

The performance of two cleaning systems recommended by 
government advisors was very good. However, a number of 
simplifications of those systems were also found to perform 
satisfactorily. The hygienic status of machines cleaned by systems 
recommended by governmental farm advisors was superior to those 
cleaned by systems recommended from other sources. 

Machines cleaned by reverse-flow were less hygienic than both 
recirculation and flush-cleaned machines. The hygienic status 
of the machines worsened with increasing machine dge and also 
decreasing replacement frequency of teat cup liners. The 
hygienic status of machines cleaned by systems recommended by 
governmental farm advisors was superior to those cleaned by 
systems recommended from other sources. 

The swab grades of bacteria on the machine surfaces, the 
methylene blue test and the FDI's hygiene rating were all 
significantly correlated. The thermoduric count and freezing 
point test were not significantly corrected to any other hygiene 
parameter. 

Reference (1) Tomlinson, P.; Dunsmore, D.G. and Cox N.R; 
1981. NZ J. Dairy Sci. Technol. 16:273. 
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HIGHER MILK YIELDS AND IMPROVED UDDER HEALTH THROUGH THE USE OF 
AUTOMATIC MILKING CLUSTER REMOVERS WITH STRIPPING EFFECT 

+ D. Bothur, W. Ebendorff , H.-J. Rudovsky, M. Graupner 
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Kombinat Fortschritt Landmaschinen, VEB Anlagenbau Impulsa, 
7904 Elsterwerda/ Institute of Cattle Production, Academy of 
Agricultural Sciences, 3541 Iden/ German Democratic Republic 

The influence of stripping on milk yield and udder health was 
analysed. Half udder tests showed increasing milk and fat losses from 
1st up to 4th lactation and worse udder health in the non-stripped 
udder halfes. Automatic removal of the teatcups without stripping 
causes problems. A new automatic cluster remover with stripping effect 
proves as an alternative. 

MONDAY - POSTER 9 

DEVELOPMENT OF DAIRY INDUSTRY IN CHINA 

* Guanglie Han, Liquan Huang 
Food Industry Bureau, Ministry of Light Industry, Beijing, 
China. 
*Heilongjiang Dairy Industry Research Institute, Harbin, 
P.R. China. 

Foundation of the Dairy Industry in China was relatively poor, 
but now it shows a high rate of development. There are 1.1 million 
dairy cows in China. Some goats and local cows are also used for 
milking. The principle dairy products are milk powder, baby food and 
pasteurized milk. 
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RHEOLOGISCHE EIGENSCHAFTEN DER BUTTER JE NACH DER FETTZUSAMMEN
SETZUNG UND DEN HERSTELLUNGSVERFAHREN 

J. Kisza, B. Staniew~ki, K. Batura, K. Borewski 
Institut fur Milchwirtschaftliche Technologie 
der Landwirtschafts-Technischen Akadernie 
Olsztyn, Polan 

Je nach die Jahreszeit wurden die Unterschiede in chernischer 
Fettzusarnrnensetzung und die folgende daraus Unterschiede in der 
Jodzahl sowie auch in der dilatosotrischen Charakteristik festges
tellt. Die Untersuchungen zeigen eine we sent lichen Einfluss der 
Fettzusarnrnensetzung auf die rheologische Eigenschaften der Butter 
von der kontinuierlichen und period is chen Verfahren. 



MONDAY - POSTER II 

THE INFLUENCE OF THE WHEY PROTEIN DENATURATION ON THE FLOW 

PROPERTIES OF MILK ULTRAFILTRATION CONCENTRATES 

DIPL.-ING. ITAMAR C. DE CARVALHO and o.PROF. DR.-ING. H.G. KESSLER 

Institute for Dairy Science and Food Process Engineering, 
Technical University of Munich, 
0-8050 Freising-Weihenstephan 

INTRDOOCTIOO 
Tile paooUCTl~ Of UP-CUtESt U AUlEt.DY 1M &QIC tOUHTRI!.1 HlLl. UTABLISl1EU, 

HOIIEVfR.TH£KNOtILEDGEOF II'J'ORTAIITEIj(jIHEERINGPAlWlETERS (AHOTHEIR IN

FLUEHCIItGFACTORS) SUCiI,l.SlfIEVIScOmVOfTHECONCEHTRATES IS STILL 
LACKiNG, Tilil IN,OflAATlOfj IS 0' PoIJVJ\OUHl LwaRTAHCE fOR TII~ CORaleT Df.S)1>U 
OF PROCEUIHG E~II'I'IE:IT AIIO PIP[-LI~ES, 

TliE FLOlI IEt\AVjOUR OF TiIESE PRODUCTS IS NOH-NUlTON IAN (PSEUOOPL\STlC), Leo 
THE IIELATIOII UnlEEN SIIEAALNG STRESS 1 AND YELOCITY GRACIEHT(d .. /dY)I$ MOT 

:s;=!~ ~ rRb" OSl1lALDl"Kowicl"'{d~tC"" DESCRiBE THE FLOW PIlOPERTlH Of 
Tl~-IItDEP~lUliHT NOII-NEWIDIHAM LIQ.UIDS. IT IS WIDELY USED IN ENGINEERING 

cALCULATllmS, Kow" COKSISlENCY IItDEX l~ PA.a n n .. FLOW BEHAVIOUR INDEX 

mE FLOW 81:tV.VI01J1IINDE~ IS RE"O\I.Y DETtRMlNEO "S THE SLCPf Of THE I'LOT Of ' 

• VERSUS 14w/4r) ON LOGMITHHIC COOJtf,lI/IATU. Tiff WILlI! OF n IS LfSS TH,I,M 
UNIT fOil P$EUDOPL.UTles.. IF n"l.O TIWI Kow -71 I.E. TIlt'VISCOSITY, 

TIi! VELOCITY· PROfiLE. OF" fLUII! 

WILL VAAl ACCORDING TO VARIATIOMS 
Of THE FLOW BEHAVIOUII III!lEX n. 
P!lEUURE DROP OffENDS DOTH 011 THE 

CONSISTENCY INDEX Kotl A,ND ON Till! 

vo\I.ue Of Till! FLO'IIB!Hf.VIOUIi IIi0EX. 

~ 
aEARING THESE PRINCIPLES 1M HIHD 

IT If'" TRIED TO QU,\IITIFY THE 1'10. 

OIFICATlONSCAU$EDBYTHEIlEAT 
TRUTHI!HT 0' THE KIL~ I.E. BY 
THtWHeYPlIOnlllDfMATIJAATlOH 
ON TII~ fLOW PROPUnU OF THE 

rRODIJCEDtOHtENTAATES. 

III!ERIALS All, IETHODS 

+iEEI_ O.O 

-lHI·O.O.2 
-IM1~HO 

o I 2 3 
w (mit] 

YELOCJlY PRQFJLU F()It IOl\En·V~lUEt 

THE PlWIlUCT"IIAS IKIIIHILK. THE fLOIf tlJRVU 'IIEIIE DnERI\I~ED WITH" RQT"rIOHAl 

YI$tM:TER "T 20 t. DRY ""m.R COHTEI'iJ VAIIlED aETIIEEN lQ,Q "NO 30.0%., 
IlIEAA 6RA11IUT lIAS VAAIEO BETWEEN 5 TO 3&87 (I. THE "'ILK liAS HEAUO AT OIF

fUEHT 1WEAA1URUTIME COPIIIIIlATlONS IN ORDEa 10 ACHIEVE PROTEIN OEHATURATION 
MTn IN TUMS OF !7J..AC1OOLQBULIII B III All RANGE OR 1 TO 991. 

THE EfHer 01' WHEY I'IIOTEIII OEI(ATI./fI,HIOH N.f,1 nUOIEI) IV I.e:.l.HS OF THE INCREASE 
OFTHfCQfjSIITEHCYIIWEXKow. 

ACCOIlllIII6 HI THE IC.\NITleS OF HEAT DENATIlRATiOH OF p~onINS, BVT lEMING IN 
MIHD TIIA! TilE YIICO!ITY Of TIlE COHtENTItATn IN(AEASES AS A RESULT Of DEH~TU-
RATlOH, TilE FOlLOWII«l TlI'IE LAW liAS DERIVED. 1 

Xow(tJ -[1+(r+1J .krtj 
Kow(o] 

"T+r 

I 

s_ 
~LUEItt~ 0' ICH~Y ~1I0TEIM DWYUllAT10f1 (REIULTlIIG fliOK IkE HOT TRE"T

KEIIT Of TilE lULl() Oft THE fLOll PROPERTIES Of Uf~tOHCENTIt.l.TEIIr!AS nUDIED. 
'lllifWJ TIll UFlCT 011 MIll. yaCOIIll 11 NULIGI.LE. 1H~ ,UI\II PROP~MTlU OF 
lfll ,rtoDUC:U tOHtlllTMATU AR! nROIfOLY Aff!CTED. All II'J!ORTAHT AipEeT OF 
1I\EUIfJDI'ICA.TI0KIUYIIo\TTHUAAEI4ORi IIITENSE WliEH THE DRY IIIITTEIl 
tOIITUlYlIllIClLlAllD. 

TH! NOl)lflCATlotil tAN .E OUANTITATIVELY CESCRIBED UNDER THE LI\lllT OF 
REACTlotImmC$, 

TIlt RUULTI,MQ IT l'OUIILJ: TO O'TlIlIU IIlAYING 'IIOCUSU UtoU UllAA"l
YAAYlOII. THE fUW" FLOW pROPUll!U tAlI U PRlDlCTfD III ORDER"TO AVOID !~nE
I'IELY 111611 YUCOIITUI O' Till tor,cIHTAATtI. IN CAU THilE HIGH YIlCOSITY V~
LUEI AlIt DUllEO. Till PLO'II UlIAVIOUl CAli II! 'IilYIOUIU DEUMIII!D AND POSSI" 
JlUI'IODIfICIoTlDIII 011 Til( PRotUllN61IlUIPl'LU.tAilIEUIIIlERTAIlEII. 

INSTITUTE fOR DAIRY StlENCE AND fOOD PROCESS ENGINEERING 

TECHHICAL UNIYERSITY Of MUNICt! D-80S0 fREISlNG/.,.EIHUiSTEPHAH 

15 

J 



16 MONDAY - POSTER 12 

PROPERTIES OF COFFEE .~~m COFFEE CREAi1 ~JITH RESPECT TO STAGILITY OF 
COFFEE CREA'1 

Dipl.-Ing. Sabine Geyer and Prof.Dr. H.G. Kessler 
Institute for Dairy Science and Food Process 
Engineering, T.U.-Munich 
0-8050 Freising-Weihenstephan 

HITRODUCTlOII 

BoTl!-rHE (OffEEM AJII) THlII[L~ rJll)UURIE AIlE F.vIILlAIt II/TIl II!£ PROBUJoIO' THE FurIlU'''' 

OF HILI(/CUAII III' ItOf COHU. TIU 11011 _VE~ TlfII'~E AAE .0 UllfourYOCAL JlULIlTS. TO !!HAT 

EXTENT TIfE COFFU Al W'ELL AS THe COFFEE CREAl! AR£ ~n/'OHsJaU: FO~ THf FEATIlER!"'. 

T~E oaJUf11'E OF TIIII I'Jlo.JrCl It AC(OJlDIIIGLY, (!11TH! O!I! IIDE TO IIHERMIM TIff: rWFLUfllCts 

OF THE COFFEE !EVERAGE ON TIlt nATlfERllIG .1.110 011 TII£ OTHER SID( ~ C~.o./IGE THE TECIfIOlGGY 

Of TIlE PJlOOUCTIOH H C~fA/'l '" ORDER fO AVOID HI£ HATIfERI~~ (If tAEM [N HOT COHEE. 

THE INFLUENCE OF COFFEE ON THE FEATHERING 

COMPARISION OF DIFFERENT COFFEE BRANDS BY 

MEANS OF THE CREAM STAB!LlTY TEST (WITH 

JUST ONE CREAM) 

.. " 

TUE INFLUENCE OF THE TOTAL ACID CON

TENT ON THE FEATHERING OF CREAM: 

coll"ClIIlm'T/:'I.I!l! 
UHT\(()*C141 

''''' ..... lOOb:lrlZOb:lr 

t.e.lllSUIlll"TIlII 

~u ..... "lQ"~1 
eooomlliQD(.1fI't.iI[JOt) .... UTI .... 111II 

Yll1W.1.T M. Mlln ., IUTIIUlilt1 

B1W:1 fIf FuM.r .. I- .. tuM_, .. 
t.lJ(rlf Fu ... " .. J .. "'" 1'1.'" Iftlott 

hllAU til Fun.u!! •• l .. l_lUMi 

hun Of FuTIQ'1I ~ .. 'flIT IIfUIl 

I",u, ." ftATHI. .... ~ • lXTU~~f lornal 

THE INFLUENCE OF COFFEE CREAM ON THE FEATHERING 

S_RY 

~'.'".' "., 
,,~~ II." I. __ 

10. 100.. In .... /:Illoor 

Inrl"'"Ud"'HMIop.~andlNlMIl"'III .. FtaI""""9 

, •• , .. , w< I I ! "I 
l'-::~~~:~'r 
i,11 )~I i./j ..... ,I' 
Q1t::=::1-L--t~Y/1 

i H/- I I·,··,,· I 
" I V. rMl"'"~' 

! ~t 170 00 I'CI 110 
,.""...." .. '111'"**'1_ 

C;;;;-8EV[~AGE AS IItlL AS COFfEE CRE,," ARE RBPOH~lBLE FOR TII£ FEATHUI~G. DEPEND,"T O~ 
ITS PROCESSING THI!rIOlOGY THE COFfE{ MY rOSSBS A HIGH TOUL ACID COIITENT ."HCH AfFtCTS 

T~e UHrUH Of CRE~ IN IIOT tOFFH. 1I00000ENIZHIOH AND !ltAT TREAfI'lEHT tOll~rtrONS DUR!MG 

THE fR(lOUCTION PROCESS Of COHn CRE ..... PLAT AN J/4'ORTANT ROLE O¥Tl!E COlLOIllALPROTE1M 

STABILITY AND TfIEREfOA( ON TilE FEATHERING. 

INSTITUTE fOR DAIRY SCIENCE AND FOOD PROCESS ENGINEERING, D-8050 FREISING-WEIHENST. 
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OPTIMUM HOMOGENIZING CONDITIONS FOR CREAMS 

NITH DIFFERENT FAT CONTENT. 

DIPL.-ING. H. EIBEL and o.PROF. DR.-ING. H.G. KESSLER 

Institute for Dairy Science and Food Process Engineering, 
Technical University of Munich, 
0-8050 Freising-Weihenstephan 

THE OBJECTIVE WAS TO II1PROVE THE EMULSION 

STABIL.lTY OF 15 TO 45% FAT CREAM (WITHOUT 

ADDITIVES) BY /'lEANS OF OPTiMAL HOMOGENIZING 

CONDITIONS, WHICH ARE EXPECTED TO BE VERY 

DIFFERENT BECAUSE OF THE WIDE RANGE Of FAT 

CONTENTS; ADDITIONALLY TO SHOW THE EFFECT 

OF THESE PARAMETERS ON THE CONSISTENCY OF 

CREAM. USED FOR DIFfERENT PURPOSES AND TO 

SHOW THE DEPENDENCE BETWEEN STABILITY AND 

CONSISTENCY. 

MATERIA! SAND tETHODS 

CB.E.A.fu. PASTEURIZED CREAM <IN CASE OF 15% 
ALSO UHT-TREATED) WITH FAT CONTENTS OF 

15, 25, 3D, 36 '" 451 WAS USED, 

~: A PILOT PLANT HAVING A KNIFE

EDGE LIKE VALVE DESIGN IN BOTH STAGES 

WITH A CAPACITY OF 80l/H WAS USED. 

sups OF OpTIMIZATlQN 

" PRESSURE PI BEFORE THE 1ST STAGE 

(ONE-STAGE HOMOG., TEMP, 70DO 
f,; PRESSURE RATIO P2/P1 (TEMP. 70°0: 

FUNCTION OF BACK PRESSURE AND 2ND STA.GE 

.. EFFECT OF TWO-STAGE HOMOG. (OPTIMAL PzlPp 
lO°C) IN CONTRAST TO ONE-STAGE HOMQG, OVER 

A WIDE RANGE OF PRESSURES PI 
" TEMPERATURE AT VARIOUS PRESSURES PI 

(ONE- A.ND TWO-STAGE HOMOG.) 

Al!Al.ru> 

* MEAN DROPLET DIAMETER DSO,3 AS A 

CHARACTERISTIC OF THE VOLUME SIZE 

DISTRIBuTION 

* HOMOGENIZING EFFECT ZA AS A CREAMING 

PARAMETER IN A CENTRIFUGAL FIELD 

(lOO" 2ID MIN. 20°0 
z ",HE"" FAT COHT. OF THE LIYtIER 201 Of' THE TWE .1001 
A MEAN FAT CONTENT OF TIlE \/HOLE SAIf'LE 

" APPARENT VISCOSITY (20°0 AT LOW SHEAR 

RATES (MOSTLY D= 4.52 5-1) 

00 50 100 150 2()0 250 
pressure P, [barl-

FIG,I: INFLUENCES ON THE MEAN DROPLET DIAM. 

FIG.2: INFLUENCES ON THE HOf"JG.-EFFECT 

* THE MOST EFFECTIVE TEMPERATURE FOR MAXI-

~~~~i~')5!(' d~~ ~lNI":~oV!5'1S!4~%R~W 
HOl'lEVER. IN GENERAL 700 C MAY BE SELECTED 
WITHOUT REMARKABLE DECREASE IN STABILITY 
AND INCREASE IN VISCOSITY, 

" TO ACH I EVE THE SMALLEST MEAN DROPLET 

lri/,\ETE~ AS THE FAT ConTENT INCREASES FROM 

F~OM T~oG~ !50 ~:~S~~R4oH~:R:O BE LOWERED 

~~W~6~Gi~l~i~~E~~F~JM!f~ ~~~~Eb~ENDED 
~~A;O T~O ~~Sf~iT S~~~i~~i T). 
AS THE FAT CONTENT INCREASES THE 
?RESSURE SHOULD NOT SE LOWER BAR. 
UNDER THESE CONDITIONS, HOWEVER. THE 
VISCOSITY INCREASES TO A HIGH EXTt;NT. 

• BY HOMOGENiZING 15 TO 30% fAT CREAM WITH 

~~s~~~~E~ATf~P5~la~20~E 8~~T R~~~~ 
INCREASE 1M STABILITY AND DECREASE IN 

~b~~~~}TiM~~~~S °!i~~~~6%A~T T~s~~is 
ONLY IN DECREASE 1M VISCOSITY. 

THESE EFFECTS ARE HOT ONLY DUE TO THE 
SUITABLE BACK PRESSURE BUT ALSO DUE TO 
THE DISRUPTION OF CLUSTERS CAUSED BY 
THE SECOND STAGE. 

17 
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WHEY PROTEIN DENATURATION AND DEPOSIT FORMATION AT HOT 

SURFACES, 

F, DANNENBERG AND H,G, KESSLER 

Institute for Dairy Science and Food Process Engineering, 
Technical University of Munich, 
0-8050 Freising Weihenstephan. 

1JllBIlWlliII!! 
DEPOSIT fORMTIOH AT HOT ~URF"'CES DURIHG HEATING Of 
"'HEY AHD KILK IS KHOWN TO BE HIGHLY INFLUENCED BY 
AGGREGATION REACTIOHS OF WHEY PROTEINS, PREHEATING 
ReSULTING IN PROTEIN DENATURATION REDUcES THE 

AHOtJNT Of DEPOSIT. OBJECTI'IE WAS TO STUDY RELATIONS 

aET'IIEF.H THE FOU!.IH' REACTION AND DENATURATION OF 
1I~I.ACTOGl.OBUlIH WHOSE DENATURATION KINETICS HAVE 

BfENIHVESTI6ATEDPREV!OIJSLI', 

MATERIAlS aND ffIHODS 

A PILOT HEATING PlANT WITH SMALL EXPERIMENTAL YUBE5 
WAS USED FOR INVESTIGATING FORMATiON OF DEPOSITS 
DURING HEATING Of SKIM HIU, DIFFERENT PARAMETERS 
SUCH AS HEATING TEMPERATURE. PREHEATING TIME. PH

LEVEL. RUNNING rUlE WERE VARIED. AMOUNT OF DEPOSIT 
WAS MEASURED BY WEIGHING AND RELATED TO THE COHCEN
TRATlOII OF NATIVE II-LACTOGLOBULIN IN THE BULK, AN 

EVAI..UATION OF KINETICS WAS CARRIED OUT, 

DEPOSIT FOMATIOH AS A FUNCTION OF DEIfATURATlOII 

RATE OF D-LACTOGLOBUUM AND HEATING TEMPERATURe. 

" 75 % 100 

DEPOSIT FOII""'TlON AS A FUNCTIorl OF RUN/WIG TIME 
~ND DENATUIlATlOtl R~TE Of Il-LACTOGLO!lULIN, 

25 PMl sklmllll\\c 
~tlngllll'9f'Phl".~".95·C 

g/m2 I 
0, 0 

20f----1------

n 9 

flJlil"lll'\g lime t-

RATE CONSTANT KOF IRREVERSIBLC WHEY PROTElII 
DENATURATION PLOTTeD AS ~ fUHKTlON or liT. 
ACCORDIN~ TO TilE ARRIIEN!US EOUAT ION (DATA DERIVED 
FROM PREYIOUS RfACTJON KINETIC STUDIES). 

RATE CONSTAHT Kp OF THE PROT£IH FOULINGREACTIQ/ol 
AT DIFFERENT DENATURATION RATES Of Il-LACTOGLOBULlN 
AS A FUNCTION OF lIT, 

r-I-r-\t--

e, . eeruntrollon 0/ I'lCllive 0 
P-Lglnthci'Kperl~ntptl\1be 

120 110 100 95 90 85 &0 7S"C 
--".atl"llt!fl1Pllr~l"""'H 

" " 
SlIl'&R! 
DEPOSIT FORI1ATlON DURJNG HEATiNG OF SKIM MILK CAN 

BE REDUCED CONSIDERABLY BY PREHEATING OR ADJUSTING 

PH-LEVEL IN THE BULK. (NOT SHOWN). THE MECH~NISM OF 

FOULING BETWEEH7S AND llOOC SEEHSToBE RELATED TO 
THE DENATUA~TlOH OF 5-LACTOGLOBULIH, SINCE REACTION 

KIHETlCSAREYERYSIMILARTOTHOSEOFJRREVERSIBLE 
DENATURATION OF II-LG, THUS, FOR LlfllTiNG DEPOSIT 

FORtlATiOH, COHCEIURATIONS OF NATIVE WHEY PROTEINS 
,,"D PROTEIN AGGREGATION SHOULD ItE REDUCED. 

INSTlTiJTE fOR DAIRY sCIEIiCE 
AND FOODPROC[SSENGINEERIHG 

TECtlNICALUNIVEftSITVOF HUNJCH 
D-80S0FREISINO-WEIHENSTEPHAH 
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A CEllTRIFUGE WITH A NEW METHOD OF SEPARATED SOLIDS DISCHARGE 

H. Komsta, V.D. Surkov + 
Technical University, Lublin, Poland 
+i,\oscow's Technology Institut of Meat and l.1ilk Industry, 

Moscow, USSR 

19 

In order to simplify separated solids discharge from separators of 
efficiency to 5 m3Jh an experimental separator has been constructed 
which works along the following pattern: bowl corresponds to the 
rotor of an electric engine, the disos s t ack with blades attached 
on the side surface, is placed with its conical part towards the 
bottom and it is driven irrespectively of the bowl frame. 

TI\r e ltme"tor., .~rotor ur'lltt. ; 1 bo ... 1 f'ome ") d11oC' ,Joelt 
1 VC)Pt'f .,~ ... .JI~ the- d'K I ibC\; t.iOtOf • bollom I,orne .... lth 
bo .... l +r0lM: .Iab 

'.r-- ..... ---

,D 

The ... flutMt 01 ,0101lI0'II d.'~lrnc l' btfw«f'I I~ dl"'l .Ig( ~ 

0"Id I~ bowl "O~,aM Of'l fhe IOOlut of tht- (,OrI",«llon 

<oe+f.c.cnl l. , £ 31 frAn). 
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THE STUDY OF 'rHE mFLUZNCE OF ELE;liill~'r,\EY PAR,\T;IETERS OF HO!.!OGlffilZA
TION PROCESS ON THE HOI,IOGEiIIZ,\ TION OF l!'1\ '1' PILtl.SE GRtl.NULES OF bULK 
AND CREAM 

H. Popko, R. Popko, H. Komsta, A. Farian 
Technical University, Lublin 1, skr. 189, Poland 

The studies have shown that apart from the pressure, temperature 
etc., also the homogenizing valve construction has a considerable 
influence on the homogenization of fat phase. 

~o dlr,pm 
milk 012'10101 contents 
femperafure offJ)t, alftr 2-1 
hours 01 work 

!I.' dir,pm 
,ream of /8 % fat confents 

I,D 

7,D 

2.0 

I~ 

I, shape volve P 
2,shape vdve A 
3, shape 'loire B 

offer 600 haurs of work 

",shope volve 8 

D 5 to 
fig.f. 

+. 

(0 

temperafure o/SOt} alfer 21 
haurJ 01 work 

'] shape va/yt P 
2, shape yolye A 
3, ~hope volve B 

ofler 650 hours of work 

~ shope rei'll B 
5/ corneol v(Jlyt, fof

contents of 13,5 1. 
temperature of 82°C 

5 I 2 3 " 

Pig. 1. The dependence of medium diameter of fat granules on the 
valve type and the pressure during homogenization process 
of milk. 

Fig. 2. The dependence of medium diameter of fat granules on the 
valve type and pressure during homogenization process 
of cream. 
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EFFECT OF CONCENTRATION OF SOME M ILK CONSTITUENTS 
ON HEAT STABILITY 

INTRODUCTION 
The heat c;tCltJlilli of conecnt.rated milk IS onl, poorh 

related to thal of the non-concentratRd milk. !rl this 

poster we describe some heelt stability experiments In 

which thE c0I1L'eriTrotlU'I of t.he main constituents of fTlllk 

was 'vaned seoarately. This may p~o\,lde morp Insight Into 

the role of each constituent. 

EXPERIMENTAL PROCEDURE 

Sklmmilk (9 Sollds-non-fatl was made from luw-he<Jt 

sklmmilk powder. The concentration of i8ctose was "arled 

uy addHIY lactose to the milk, that of protem by ultra

filtratiOn, that of salts by dlsso],'lr1g'the milk [lowdf'r Into 

a Simulated milk salt solution ':'Jcnness & Koops huffer':. 

that of fat by emulsifying anhydrous milk fi3t mto c;kllrl

milk. The pH was adJu~ted by adding fl.':> N H~;] or 0.':> N 

NaOH. Stainless steel tubes :C'OrltErlt 5.8 ml\ filled With 

).S ml milk were rotated In an 011 bath at. 130°C. The 

hent coagulatIOn time :lICT,: was determined as thE' time 

m,eried 10 rRIJSP \Isible coagulatIOn. The samples were 

furlber analyzed after heating (e.g. for pH;. 

RESULTS 

Fffect of lactose: see FIQlJl-C 1. The Increastod i<,le of 

coagulation outside the region of the relative minimum 

and maximum (pH 6.6 - 7.[]; could be fully explained b~ 

the mereased r-ate of aCid production from lactose. 

Iii~£L~iJ.~: see Figure 1. The homogenized fat globules 

beha\'p as large casein micelles "-5 thf> mernbrclnes 

COrlSlst mainly of casein: probably the C'G5eln adsorbed 

rontcllns less K-caselll at the outside so that It coagulates 

more easily. 

HCT (mm) 

100 l : ~~~~~~::ntrated 
.non-(on(""trtlt~d ./ 

80 lO,th S"'tnt / • 

/j-60 

:i~ 
60 64 68 J2 60 64 68 12 

pH 

fC lg . 1. Ufect of lactose and fat Fig. 2. Effect of protein 

Agricultural UniverSity 
Department of Food SCience 
Laboratory of Dairying and Food Physics 

Blotechnlon, De Dreljen 12 

6703 BC Wageningen, The Netherlands 

Ulec.t of proJ.£ir~: ~ee f--Igure Z. Processes 1!1lollPd are: 

- Inrrf'3sed concerllrallU!I of cOClljul<Jtflble nlaterlal :caseln 

rr,lce!les 

- Increased ratl' at ,."hlch the pH IS lowered because of 

h}orol\-sis uf phosphatE' ['sters of caseJrl 

Increased concentration of serum proteins, of which 

espel',a!h .. B-lactogloblJlln IS known to decrf'8.se the heat 

')Tability. 

Effect of salts: see Figure 3. CalCIum and phosphate 

to have the must effect, probably hel'RUSP of 

Induced coaqulatlon Bnd Increa~ed r::lte of prCClpltD

lion of CCllrllJlrl phosphate. The Hlcrease III heat stablill y 

at pH < 6.7 may be due to a buffCflng effect of citrate. 

CombJlled effects: see F lyure 4. 

f- q. I. EffcC'l of salts Fig. 4. Combined effpcts 

CONCLUSION 

The puor heat stability uf cunc.entrated rnilk IS due lu lhe 

concentration of lactose, protein and milk salts; milk salts 

appear -to ha\e the largest Influence, espeCially at high pf I. 

These effects are reinfOrCed when homogerllzerl fBt I]lohllles 

are present as the, beh8'.e as large casein mlcelleG. 

M. AJ S von Boekel 
G. J RientJes 
P. Walstra 
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QUALITY OF FROZEN STORED TALEGGIO CHEESE 

ROBERTO GIANGIACOMO 
ISTITUTO SPERTMENTALE LAITTERO CASEARIO 
LODI ITALY 

Taleggio cheese,a soft cheese typical of North-Italian dairy tradition, suffers sea

sonal market fluctuations. Ils relatively short ripening period (30-40 days) does not 
allow long storage, therefore its suitability to Freezing and long period Frozen storage 

has been investigated. 
The research has been carried out on ripe, whole cheese moulds. 

Moulds have been frozen, after packaging under vacuum in (ryovac bags, in tunnel with 
forced air circulation at -40°(· After freezing the cheeses have been stored at -20 0 C for 
S1X months. 

Chemical, physico-chemical, and organoleptic characteristics have been determined 
on the ripe fresh, 3 months frozen and 6 months frozen moulds. 

Chemical determinations included also gel electrophoresis and GLC of volatile FFA. 
Colour measurements have been carried out by Hunter tristimulus colorimeter. Mechanical 
properties have been measured by texture profile analysis at 50% compression using an 
Instron texturometer. 

Organoleptic tests have been performed by 10 panelists, expert judges of the Taleg
gio cheese quality. The scores have been evaluated by variance analysis and Duncan test 

(p 0.05) . 
The results of chemical analysis, electrophoresis and GLC show a non significant 

progress of the proteolysis and lipolysis during a long storage period. 
The slight increase in butyric acid indicates a very slow progress of lipolysis that 

however does not alter markedly the acceptability by the panelists. 
From those data it can be stressed that freezing does not considerably alter the Ta

leggio cheese, allow its storage up to 6 months with no substantial modifications in the 
chemical, physico-chemical, and organoleptic characteristics. This technique could be 
suitable, therefore, also for quality cheeses. 
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OPTIMIZING THE BUTTER CHURNING PROCESS 

N. OLESEN, N. ANDERSSON and H. DANMARK 

The Danish Government Research Institute for Dairy 
Industry, Roskildevej 56, DK-3400 Hiller6d, Denmark 

INTRODUCTION 
Background 
In continuous butter machines the churning section is the 
most energy consuming and often the capacity limiting part. 
Aim 
Developing a method of "prechurning" of the cream, ahead 
of the proper churning in the butter machine, is achieve 
1. a reduction of the total energy consumption 
2. an increase of the capacity of the butter machine 
Scope 
This poster deals with the introductory investigations 
carried out in laboratory scale. 

MATERIALS AND METHODS 
Sweet cream used in the experiments. 
~ standardized conditions the necessary time for churning 
400 g samples of cream was measured, and the effect of the 
prechurning treatment was expressed by the reduction of this 
time of churning related to that of untreated cream. 

Three methods of prechurning were investigated. 

A. Ultrasonic Treatment 
The cream was pumped through a small chamber mounted on the 
horn of an ultrasonic transducer. 
Volume of the chamber 
Height over the horn 
Ultrasonic power 
Ultrasonic frequency 

B. Air Injection into the Cream 

0.30 ml 
1.50 mm 

o - 60 W 
26.8 kHz 

The cream was pumped through a pipe where a controlled amount 
of air was injected through a diffusor. 

23 
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C. Ultrasonics and Air Injectlon 
The cream was continuously subjected to first ultrasonic 
treatment as in A and thereafter air injection as in B. The 
arrangement is shown in figure 1. 

j 

--(.'" 

Figure 1. Arrangement for prechurnligby ultrasonic 
treatment and air injection. 

RESULTS 
A. Ultrasonic Treatment 
As operating power 20, 40 and 60 W were used. Cream treated 
at 0 W was used as the reference. As shown in figure 2 the 
reduction of time of churning was significant at all levels 
and the greatest reduction was 10.9% at 60 W. 
By changing the flow rate of the cream the effect of the 
duration of the ultrasonic treatment was investigated. As 
shown in figure 3 the tested times of treatment did not 
yield significantly different prechurning effects. 

Figure 2. Ultrasonic treatment. 
Reduction of time of churning versus 
operating power. 

'1 

V'~ 
, ,: 10 )J 

Figure 3. Ultrasonic treatment. 
Reduction of the time of churning 
versus duration of the treatment. 
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Figure 4. Air injection into the cream. 
Reduction of time of churing versus 
amount of air injected. 

B. Air Injection into the Cream 
Air volumes of 2, 7 14 and 2270 related to volume of cream 
were investigated. Cream treated with 0 70 air was used as 
the reference. As shown in figure 4 the greatest reduction 
was 9.5 70 at an amount of 7 70 air. Cream with 22 70 air was 
not significantly better than the reference. 

C. Ultrasonics and Air Injection 
Combinations of 40 and 60 W operating power and of 4, 7 and 
10 70 air were investigated. The 0 - 0 combination was used 
as the reference. The reduction of time of churning as not 
greated than using ultrasonjcsor air injection separately. 

REFERENCES 

256th report from The Danish Goverment Research Institute 
for Dairy Industry, 1984. 

King N.: The Theory of Churning. 
Dairy Science Abstracts, 15, 590 - 606, 1953 

MUlder H. & Schols J.J.G.: Churning in the absence of foam. 
XIII International Dairy Congress, 706 - 709, 1953 

Walstra P & JennessR.: Dairy chemistry and Physics, John 
Wiley & Sons, Inc., 1984 

25 



26 MONDA Y - POSTER 20 

MEMBRANE FOULING IN ULTRAFILTRATION OF DAIRY LIQUIDS* 

Th. van den Boomgaard, T. Robbertsen, W. Versluis, 
J.H. Hanemaaijer 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 

Membrane fouling is a serious limitation of membrane processes. 
In order to reduce membrane fouling insight into adsorption phenomena 
has to be obtained. For dairy liquids the most abundant foulant is 
protein. Protein adsorption onto membranes has been studied revealing 
the necessity of the knowledge of the specific surface area of 
membranes. Depending on the pore size protein can adsorb onto the 
inner membrane surface. Fouling can be reduced by choosing membranes 
with small pores. 
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EXTRACTION OF MILKFAT WITH SUPERCRITICAL CARBONDIOXYDE* 

J.E. Schaap, J. Straatsma and J.T.M. Escher 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 
Presented by Dr. Jr. H.T. Badings, NIDR. 

Milk fat was continuously extracted with supercritical carbon
dioxyde. Yields and composition of the fractions were determined at 
various temperatures and pressures. The phase diagram of milk fat-C02, 
the selectivity for the triglycerides of milk fat and the amount of 
free fatty acids in extract and residue were estimated at pressures 
upto 500 bar. It is concluded that extraction opens a possibility for 
additional use of milk fat. 

*Complete poster available from authors. 
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The effect of protein association on rejection 
and osmotic pressure during ultrafiltration 

G. B. van den Berg'. 1. H. HanemaaiJer'. C. A. Smolders'. 

Introduction 

The mooomer-dimer equilibrium of fl-Iactoglobulin 

'''''E'~ ~ ,,_,'" E''''''.'~ .... '''"'' ... '' , ...... ~~ _,,,,,,,,<C,",, '''' """ "oJ 

The effect of rlK' lIS..~iation of Ii-lactoglobulin on rejection 

, '~--~~--~~'-~--~~I~O , 
llI!lw:JL!r.!rt)Kl.", 0' B Iktogl ..... lm ",.I<I'I<lO ... 1 

:;;'~'~t; I';:"""'''''' 0", JOle mom ........ , ~. ~6, , • )ll ~ 

a .. ""'G.J:ur·I('ocl' ... I"'m .... 'o.-l~_.<""""""\, 
," .. -2'KlIO-'rnoll') 

The 

A rejection ot" 1O{)% for dlffier, and 50% for monomers could agree with Ihe mea~urcd 
releCtlon at low CO[lCentratlOn~ AI hlgher concentrallOOS the monomer rtle\:llun lm:n:d,CI 
y,hll:h can be e~pl~lneo by the Increa,mg mOuener of adOllH.H\JI uilrafillrdtlOn phenom('oa 
,uch a,prolem adsorptIOn and pore-blocking 

The osmotic pressure off!-Iactoiliobulin M)lutions 

rcsllhlnrJthcrhlghmmotlC[lr~S,"redlffaenccs 
cg n -'- 8'ikPaJ.t 250g I-I dnd n = ~6()kPJ.at 

4()()gl-' ThcseosmotlcprcsSUre,\\lllrcduccthc 
dn,mgforce(AP - .\n!n'nsldcrahl" rr<;ulline 
m Ie,,, pcrmCJ.tctluxc, ~ 

T ... ' ..... t"pr.'_.Drn- ..... "'l,obul'n ... r ..... '''''''' 
,_on'rot,O/\ 1",,-66, T· J:ll~¥l<lI'OI~) 
LIlltlnl"'· ..... tcI ..... oll<prfl«r.l ... "' ..................... 
n .lJn1""~""olJ'1l0..-.do ~ ..... ( III 
C •• ~.dJ;"". '''C1J,.ttcl "",,",'r "'" ...... . 

The red1K:ed osmotic prfSiiure 

Informallon doout (he Slate of assocI all on of 
~-Iactoglobuhncan beohtamcd by pl(JlImg 
the reduced o;motlc pressure In'cl agamst the 
concentrJtll.m since ~an '( Htllf\ law rcads 

.Ill OT 
C ilmC---H=M" 

J-or p.IJctogiobuhn n:c = 1467 Palg- t fur 
monomers(VrlthM = 18.3(0) ol.nd fI,c = 733 
Pa Ig'l for dlmers ("llh M = 3~,6(0) 
hom the figllre. v. here n,c = 79Palg-1 by 
extrapolatLOn.llCJnbc<:ondudcdlhat{J
lactoglobuhnmJ.lnlyconS1S!sofdlmers 

1".'t<b:od ....... "< ............. ra_loc'og'...,lIn •• 11..:1'0/\ or 
''''''' .... ' .. ",'' (""·66. 1 • l2J ~, , _ 0 I ~. 
~w:n "p.'-'monlol • .,.... DI~~~. I ....... IICII 

The inftueoce of pH 00 osmotic pressure 

AoompansonlsgJvenfoTosmotJCprcssures 
measurcdatVaflouspll-value~Wlthlhe 

O'>ffiotlC pTe~ureal pH =- bb It~holiidbe 
notlcoo lhdt the minimUm Mound pH '" 4 5 I> 

not the locus of the tso-elecmc pomt. VrhlCh IS 
ph at pH == S 2 Howe~er. thiS mlmmllm 

lhO _l'C ... "" ...... of H-llCl.g",t",.,n ... I.n;.,,,,, corresponds with the minimum In free 
.1"" «_""<1""" . 1001-1 T:T. In KONjI ·01~) enthalpy of the a~soc!ahon reaction 

Co,.c1usions 

1) Netherlands 111~tltute for lJJ.lry Research ()\;iZO). PO 8o>; 2(j. 6710 BA Edc. the SethcriJnd". 

Fnglllccnng. PO Bt)X 217, 75()() AE En\chcdc. the Netherldnds. 
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THE KLARO-GRAPH, AN AUTOMATIC DEVICE FOR MEASURING VISCOSITY, DENSITY 
AND HEAT STABILITY OF MILK (CONCENTRATES) AT TEMPERATURES UP TO 140°C 

J.N. de Wit and G. Klarenbeek 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 

The Klaro-graph is a falling ball viscosimeter, suitable for 
measurements of milk (concentrates) under sterilizing conditions up to 
140°C. The operating principle is shown and some results are described 
with respect to industrial sterilization processes. Viscosity and 
density data, measured up to 140°C are related to flow characteristics 
in sterilizers, and heat stability data are discussed in reference to 
product properties during and after continuous flow sterilizations. 
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THE (ULTRA)-PASTEURISATION OF WHIPPING CREAM: EFFECT ON CREAM PLUG 
FORMATION 

A.C.M. van Hooydonk and A. Streuper 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 

Cooling rate is the determining factor in formation of a solid 
cream plug during storage of in-line pasteurized cream. If coalescence 
occurs during heating, it plays a role as well. The latter effect is 
minimized by keeping the pressure high enough to prevent boiling and 
formation of air bubbles. The influence of cooling is explained by the 
combined effects of fatcrystallisation and shear forces. 

*Complete poster available from authors. 
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HEAT ·TREATMENT OF WHIPPING CREAM: FOULING OF THE STERILIZATION 
EQUIPMENT * 

J. Hiddink, R. Maas, M. Lalande*, A. Streuper, A.C.M. van 
Hooydonk 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands, *INRA-Laboratoire de Genie 
Industriel Alimentaire, Villeneuve d'Ascq, France 

Whipping cream was heat treated in a plate heat exchanger at 
about 120°C. The main fouling components of whipping cream appeared 
to be protein and ash. Fat did not greatly contribute to fouling. 
The amount of ash in the deposit increased with the temperature 
level. The correspondence between the calculated denaturation rate 
of whey protein, and the experimental rate of deposition of potein 
supports the hypothesis that thermal denaturation of whey protein 
plays a key role in the fouling process. 

*Complete poster available from authors. 
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The Present Standard of Butter Processing and Buttermaking 
Equipment in Czechoslovakia 

Forman, L., Dairy research institute in Prague 
Neveceral, J' t Machinery Chotebor 

Czechoslovakia is a country with a relatively high butter consump
tion wich is completely covered by the dynamically developped home 
butter manufacture. Therefore a great attention is paid to butter
making respecting the field of processing as well as the develop
ment of equipment. 
The butter is manufactured mostly of sweet cream. The majority of 
butter (about 80%) is marketed after cooling within 12 days after 
the manufacture as butter. Only continuous buttermaking is applied 
there by means buttermakers having the hour capacities 1,2,3 and 4 
tons. 
The Czechos10',-ak industry of food engineering produces all items_~f 
equipment for buttermaking lines with capacities 1 till 4 tons.h 
except of cream separators and automatic butter packaging machines. 
One of the headlights of the inovation in the field of buttermaking 
equipment are the pasteurizers of the new generation for treatment 
of cream, They use hot water as heating medium and they are furnis
hed with a suitable section of deodorization. These pasteurizers 
may be used for the first steps of modified A1narp process of the 
typical ripening of summer and winter cream as well as for the one
step treatment of cream. 
Further important innovation in the field of buttermaking is the 
new range of continuous buttermakers of ZKU-standard following the 
well tested buttermakers of KM-standard. Their commercial flexibili
ty, processing reliability and possibility to manufacture butter 
with water content up to 42,5% are especially appreciated. 
The continuous buttermakers of ZKU-standard consist of churning 
cylinder, separating cylinder, working section I, vacUlnchamber 
and working section II. 
Improved construction, namely perfected continuously controled dri
ving speed, gives large flexibility in capacity and composition of 
butter. Also the noice level is reasonably low. New buttermakers can 
wash the butter grain and thus reduce the solid non fat content of 
butter by 0,1 to 0,4 %. In vacuum Chamber there is possible to redu
ce air content of butter as low as to 1 v %. Relatively high water 
content of butter is suitable for production of modified kinds butter. 
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Study on the Butter Consistency 

Forman, L., Dairy research institute in Prague 
Ma.touskova, E., -"-
Pokorny, J., In~titute of Chemical Technology, Prague 
~tern, P., Institute of Hydrodyna.mics of Czechoslovak 

Akademy of Science, Prague 
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Consistency of butter was studied &) by penetration (cone~= 20 , 
W-l02 ,0g;;1\.· 40°, W-l96,6g), b) by parameters of rotational rheometry 
(sta tic yield value, dynamic yield va.lue and apparent viskosi ty i1/). 
Cone and plate viscometer Feranti Shirley (Feranti Ltd, England) 
c) by the met80d of sensory texture profiling in the temperature 
range of 4-25 C. The profile consisted of 8 descriptors, and 
unstructured gra.phical stales 150 mm long were used for r&ting. The 
textural chara.cteristics were determined by picking, scra.tching, and 
cut ting the sample with a knife, and by spreading on a slice of rye 
bread. The sensory panels consisted of 6-8 trained &ssessors, and the 
results were based on 40-80 responses.The repea.tability wao about 
5-1Q% of the scale at the determination of various characteristics, 
respeotively. The l'eproduceability, was about 1('-25%, depending on 
the oharacteristic and on the temperature. 
Values of penetration were transformed for "Ha.ightons' yield va.lue -
C"/2/. Comparisson of Haightons'yield value (e) calculated from pene
t.rat.ion and static yield value (7$) determined by objective rheo
metric oethod showes that there ~xists exponential dependence between 
both parameters characterizided by equat.ion C.40jS~7with the value 

parameters of marge.-
= j--:I.~'trmly in absolute 

s 

of the corrplation coeficient r = 0,788. 
It is interesting that between both mentioned 
rine the depandence exixts of the same form c 
values of the coefficient and exponp.nt. 
T~a h8rdness by pickulGI scratching, and cutting, and on spreading 
on a Ai ice of bread decreased with increasing te1npera ture following 
semilogaritmical relat.ionship which ",as olose to linea.r. 'l'he effect 
of temperature on the spreadability, plasticity, and greasiness was 
more complicated passing through a flat maximum at higher teat 
temperatures, and throu~h greater deformations at each end of the 
soale. The regression between the hardness determined by sensory 
analysis (by cutting and picking) and both between the apparent vis
cosity and the static yield value were double logarithmic with rela
tively high correlation coeficients (r=0.704 and 0.857 respectively, 
N=3)) but the rheological characteristics were not. simply correlated 
with the spresdabilHy and greasiness. 
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INFLUENCE OF IONIC STRENGTH ON S-LACTOGLOBULIN PERMEABILITY 
OF POLYSULPHONE ULTRAFILTRATION MEMBRANES. 

L. DE VALCK and A. HUYGHEBAERT 
Laboratory of Food Chemistry and -microbiology 

Faculty of Agricultural Sciences 
Coupure links, 653 B-9000 GHENT Belgium 

~lolecules with a molecular wei~ht higher than the cut-off 
value of the merilbrane should be retained in the concentrate, 
retention of 100% is not always realized. The retention of a 
membrane for a solute is a defined as R=l-Pm; Pm being membrane 
permeability. The retention of a fllOlecule is influenc2d by its 
tonfiguration (globular, unfolded or fibrillar). The concentra
tion uf B-Lg in the f>enll~ate (cut-off 50000) auring ultrafil
tration is as follows. 

% volume reduction S-Lg (~g/ml) S-Lg (~g/ml) 
synthetic solution(150 ~S)raw whey (4600 ~S) 

50 6.1 282 
8S 4.0 4S4 
95 7.3 875 

The evolution of the concentration of S-Lg and a-La in raw 
whey permt:dte (in ~g/ml) during ultrafiltration over a membrane 
with cut-off value 20000 is given below. 

% VR 45 50 70 75 85 95 98 
a-La 3S 40.4 51.6 56.5 32.7 51.2 115 
S-Lg 6.6 7.1 15.6 21.8 22.7 50.7 144 

Through membranes with cut-off 20000 no penneability of B-Lg 
was detected when whey was ultrafiltrated on a membrane (cut
off 20000) the permeation of S-Lg starts at a volume reduction 
of 50%. No permeability is observed for the synthetic solution 
even after a volume reduction of 95%. A second proteose peptone 
peak appears in the permeate of the ultrafiltrated synthetic 
solution on both m~nbranes. The average wei~ht of this compound 
is 3000 Dalton. From these data it is evident that S-Lg in a 
1 O~I i oni c envi ronment does not permeate through the membranes. 
This observation can be explained by the unfolding of the S-Lg 
molecule, so that the structural configuration is too large to 
permeate through the pores of the membrane. Enrichment of parti
cular proteins can be obtained by UFunder appropriate conditions. 
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MODErul TRENDS IN UHT PROCESS-CO~TROL 

* 

Ir. W. F. Hermans and Ir. A. '1eijer'< 

Stork Central Research and Development Laboratories, 
P.O. Box 103, 2150 AC Nieuw Vennep, The Netherlands 

Stork Amsterdam, P.O. Box 3007, 1003 AA Amsterdam, 
The Netherlands 
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Variable production conditions of high capacity UHT-installations often 
occur due to short stops of one or more connected filling machines. 
Its influence on the processing values are minimized by variable active 
heatexchanging surfaces. Applying micro-computer technology enables to 
control the process on F -, B- and C-values instead of on temperature, 
hence resulting into mor~ constant product quality regardless 
variations in production conditions. 
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MURUHUA NAIFEN----A KIND OF 
HUMANI~ED MILK POWDER IN CHINA 

By JIN SHI-LIN, LI WEI-JIANG, SUN JIA-SHAN 

Inner Moneolia Lieht Industry Scientitic Research 
Institute, 30 East Hairiar Road Huhhot 

Inner Monsol ia P.R. China 

SUM'MARY. Breast-teedine is on the decl ine in China. From 1950 to 1980 
the percentaee of breast-feedine Beijing mothers down from 811. to 22% . 
Only 24.8% of Shanehai mothers were breast--eedine in 1980 . Therefore 
some kinds of infant formula is necessary. MURUHUA NAIFEN is a kind of 
human i zed mil k powder wh i e:h is a I ter the prote i n of cow' s mil kin its 
casein and lactalbumin for a 40:60 ratio of there two e:omponents by 
addine demineral ized whey by electrodialysis. Vegetable tat is added to 
provide sutficient polyunsaturated fatty acids. The CalP ratio is re9U
lated and enriched with vitamins and iron-fortified. 

MURUHUA NAIFEN the infant formula is milk and whey-based formulation, 
use the demineral ized whey as source of protein and lactose. A9ain veee
table oi Is are used as source of tat and polyunsaturated tatty ae:ids en
riched with vitamins and iron-tortitied. 

Gross nutrient e:omposition ot MURUHUA NAIFEN 
The infant formula was desi9ned as Table 1. 

Table 1. Gross nutrient e:omposition of MURUHUA NAIFEN 

Composition 

Fat (s) 
Protein (e) 
Casein:Lactalbumin 
Lactose (e) 
Minerals (s) 
Moisture (9) 
Vitamin A(lU) 

BI (m9) 
C (m9) 
o (IU) 
E (m9) 

Fo lie: ae: i d (m9) 
Linol ie: acid (m9) 
Ca (m9) 
P (m9) 
Fe (m9) 
Enerey (KJ) 

content (per 1009 powder) 

24-30 
12-15 
40:60 
52-58 
< 3.2 
< 3 
2000 
0.5 
50 
350 
9 
0.3 
1500 
320 
270 
6 
2051-2219 

Processin9 MURUHUA NAIFEN powdered infant formula 

Dried tormula may be prepared either by blendin9 dry insredients or 
by dryin9 a mixture ot liquid in9redients. MURUHUA NAIFEN is the latter 
type. 

In9redients. 
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F~esh mil k (t i I te~ed and deaerated) 
Demineralized whey (by electrodialysis) 
Fresh cream 
Vegetable oil (retined corn oil) 
Vitamin A----Retinyl acetate Or Retinyl palmitate 

D----Da. or OJ 
E----d-(-tocopherol 
B, ---Thiamin hydrochloride 
B:t ---R i bot I av i n 
B.---Pyridoxine hydrochloride 
B~ --Cyanocobalamin 
C----Ascorbic acid 

Fo I i c ac i d 
Nicotinic acid Or Nicotinamide 
iron----Ferrous Sultate 

All are accord with Codex standards of Chi'na pharmacopoeia 

37 

Satu~ated tatty acids and unsaturated fatty acids content ot retined 
co~n 0 i I trom SHIJ IAZHANG North Ch i na pha~maceut i Col I manutacto~y as Tab
le 2. 

Tab I e 2. Saturated and unsaturated tatty ac i ds content in cOrn 0 i I 

Saturated tatty acids 
C1'I-
CUI 
Clf 

Unsaturated tatty acids 
C'lI:1 
C'I/:1 
C I':~ 

Technical processing 

content (r.) 
0.1-1.7 
8-12 
2.5-4.5 

19-49 
34-62 
0-2.9 

See Fig.l tor a tlow diag~am ot the process for preparins dry intant 
fo~mula MURUHUA NAIFEN. 

Fat Soluble Vitamins-

Wate~ Soluble 
Vitamins and 
Ferrous Sulfate 

C~eam 

I 

Mixing 

Homosenation 

Minxins 

-Vesetable Oi I 

-Mi I k 

-Demineral ized whey 

Pasteur i zat i on I 

Evaporation 
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I Spray dry i n9 

Fie.1 Flow diaeram of the pro~ess for MURUHUA NAIFEN 

Major Composition and Nutrient of the MURUHUA NAIFEN ~ommer~ial pro
ducts as a result of analysis shown in Table 3. 

Table 3. Major Composition of the MURUHUA NAIFEN 

Composition Content 
1 

Protein (e) 16.4 
Fat (9 ) 25.8 
Lactose (e) 50.7 
Ash ( e) 2.8 
Ca (me) 564 
P (me) 328 
Fe (me) 7.58 
Zn (me) 5.14 
Vitamin A( lu) 1200.6 

B. (me) 0.65 
Ba (me) 3.29 
C(me) 46.4 
O( lu) 263.5 
E(me) 8 

Cho I estero I (m9) 61.9 
Moisture (e) 1.5 
K (m9) 420 
Na(me) 430 
Me(me) 78 
Mn(me) 3.5 
Cu(me) trac:e 
Se(me) NO 

2 

14.8 
29.9 
52.0 
2.7 
630 
420 
9 
3 
1500 
0.50 
0.50 
50.0 
400 
NO 
NO 
2.5 

2 

Fatty acids(e/100e total acids) 

16:0 33.7 
18:0 7.01 
18: 1 24.09 
18:2 13.41 
18:3 2.38 
8:0 0.56 
10:0 1.88 
10:1 0.24 
12:1 2.72 
14:0 9.50 
14:1 2.19 
15:0 1.60 
15: 1 0.30 

Amino acids (m9) 
Asp 1141.4 1287.0 
Thr 592.0 674.6 
Ser 671.6 785.5 
Glu 2783.9 3265.4 
Pro 1101.3 1306.1 
GIl' 263.4 310.9 
Ala 522.8 
CYS 241.4 230.0 
Val 804.4 918.4 
Met 319.6 373.2 
I Ie 689.1 798.0 
Leu 1487.8 1724.0 
Tyr 614.9 718.8 
Phe 628.9 727.4 
His 380.2 337.1 
Lys 1150.2 1335.1 
Are 424.4 503.5 
Trp NO NO 

--------------------------------------------------------------------
Animal experiment 

MURUHUA NAIFEN the dried infant fomula commercial product throueh the 
animal experiment result as Table 4. 
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Table 4. Growth ot rats 

Intant nutrition prowder* 

Start age(week) 4 
fi~ish ase(week) 13 
Fn'di~g period(week) 9 
A~iMal sex & ~umber*** ~5+5~ 
Feed consumption (s) 842±101 

S'ody lin i t i a I 
we i sht , tin i sh 

(s) I sa in 

Body weight 
sain per 100g 
tud (g) 

Body lin it i a I 
I ensth I tin i sh 

(cm) I ga in 

Hemoslobin (s/100mL) 
in i t i a I 
tinish 

43.2±3.5 
249.B±44.2 
206.6±44.9 

24.3±2.6B 

11. B±O. 42 
21.95+1.30 
10 . 15±1. 42 

9.35t1.23 
14.0tO.80 

2 
5--26** 

4 
13 
9 

~5+5~ 
561±81.7 

43.32+3.8 
151.5±30 .5 
10B.1±31.2 

19.21±3.96 

11. 95±0. 37 
19.25±1.18 
7. 3±1. 16 

11.8±1.01 
14.3±0.86 

3 
MURUHUA NAIFEN 

4 
13 
9 

t5+5~ 
701±72.7 

39 

43.31±3.8 
203.5±44.8 
160.2±44.5 

22.5614.58 

11. 90±0. 39 
20.85±1.29 
9. OU. 73 

12.0±1.53 
13. 7±1. 33 

*By China Academy ot Medical Science Hysienic Institute tomula desisned 
** SMA 5-26 a product ot Wyeth Laboratories U.S.A 
*** Rats trom China Academy ot Medical Science Hysienic Institute 

Intant teedi~g experiment 

MURUHUA NAIFEN the powdered intant tomula by reconstitution with 
water to a 12.51. T.S. milk compared with Human milk the sross nutrient 
composition shown in Table 5. 

Table 5. Gross nutrient composition per 100g 

Nutrient composition 12.5r.T.S.MURUHUA NAIFEN Human ., ilk 

Protein (s) 1. 85 1.5 
Fat (s) 3.74 3.7 
Lactose (g) 6.5 6.9 
Ash (g) 0.33 0.3 
Ca (ms) 79 34 
P (mg) 52.5 15 
Fe(ms) 1.13 0.1 
Zn(mg) 0.735 NO 
Vitamin A( i u) lB7.5 176.6 

O( i u) 50 0.4-10 
B, (~g) 62.5 16 
B1(l-Ig) 62.5 43 
C (mg) 50 4.3 

Amino acids(ms/L) 
Thr 843.25 610 
Phe 909.25 470 
Val 114B 803 
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Table 5. Continuous 
----------------------------------------------------------------------

Leu 2155 910 
II e 997.5 710 
His 421.38 280 
Lys 1668.88 830 
Met 466.5 140 
Trp NO 230 

M'lJRUHUA NAIFEN c:ompared with Human mil k teed i n9 tor 30 at under 2 
~nth Age intant durin9 3 month separately the result showin9 in Table 6 

Body weight (kg) 
mean X 
SO 

Body length (em) 

mean i 
SO 

Chest 
measurement (em) 

mean i 
SO 

Sitting 
height (em) 

mean i 
SO 

Hemoglolm 
(gi100m1) 
mean X 
SO 

Ca1cium 
Concentration in 
Blood (gil ooml) 

mean X 
SD 

Table 6. MURUHUA NAIFEN Compared with Human milk in Infant feeding 

Human milk 

stir! finish gam 

(pre·feeding) (past-feeding) 
4.8900 7.4537 2.5637 

(3.00-7.70) (5.45-11.0) 0.1375 

56.1067 64.8167 8.7100 
(48.00-61.00) (59.00-72.20) 0.4435 

37.4467 42.2167 4.7700 
(32.00-43.00) (37.50-46.50) 0.3613 

37.1867 42.8900 5.7033 
(10.00-1500) (10.00- 14.00) 0.2601 

11.1667 11.7000 -0.0667 

(10.00-15.00) (10.00-14.00) 0.2601 

9.4667 10.8133 1.3467 
(8.00-12.00) (8.50-13.00) 0.092 

MURUHUA 
NAIFEN 

gain 

(pre-feeding) (past-feeding) 
4.5487 7.204 7 2.6560 

(3.00-5.80) (5.30-8.95) 0.1007 

54.5700 64.0700 9.5000 
(45.00-60.00) (59.00-70.00) 0.5443 

36.2200 42.3867 6.1667 
(30.00-42.00) (40.00-46.60) 0.3320 

36.2933 42.0867 5.7933 
(7.00-15.50) (10.00-13.00) 0.3704 

11.0667 11.8000 0.7333 

(7.00-15.50) (10.00-13.00) 0.3704 

9.4700 10.6933 1.2233 
(8.00-12.00)(5.90-13.00) 0.3526 

t value P 
test 

.5417 
P>O.05 

1.1252 
P>O.05 

2.8465 

P>O.05 

0.1531 

P>O.05 

1.7675 

P>O.OS 

0.2694 

P>O.OS 



Table 6 

Pltosphour 
CoftCOfttratiOft 
ill blood 

(g/IOOml) 
mean X 
SD 

Allcallne 
Pltosphata.e 

(mg/IOOmI) 
mean X 
SD 
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4.9950 4.8933 -0.1017 5.4000 5.4017 0.0017 
(3.60-6.50) (3.75-6.50) 0.1821 (3.50-12.00) (3.75-10.00) 0.3473 

34.1367 24.9767 -9.1600 38.9333 26.7733 -12.1600 
(18.50-93.00) (10.40-44.00) 2.5693 (12.70-41.04) (12.00-41.00) 2.9709 

41 

continuous 

0.2635 
p)O.os 

0.7638 

p)O.os 



42 MONDA Y - POSTER 33 

Survival and enzymic activity of Yersinia enterocolitica in 
refrigerated Ultra Heat Treated Milk. 

Dr.R.N .Roy 
Department of Applied & Life Sciences., 
The Queen's College., 
l.Park Drive., 
Glasgow.G3 6LP 
United Kingdom. 

Yersinia enterocolitica is a species of the genus Yersinia,family 
Enterobacteriacea.lt has been isolated from a variety of food: beef, 
lamb, raw and pasteurized milk, shell fish and drinking water. Certain 
serotypes,3 and 9,are reported to be potentially enteropathogenic and 
a number of instances of infection have been reported. 
An investigation into the prevalence of Yersinia enterocolitica in 
cold-stored raw milk and cottage cheese revealed them to be the 

predominant species surviving cold storage.It was anticipated that 
their rate of metabolic activity would progressively diminish, but the 
activity of their lipolytic and proteolytic extra- and intracellular 
enzymes may affect the organoleptic qualities of the dairy products. 
To test this hypothesis, an investigation was carried out to ascertain 
the survival of Yersinia enterocolitica inoculated into Ultra Heat 
Treated milk, stored at 4.C.,and ascertain qualitatively their 
proteolytic and lipolytic activities. 
The results indicate that over a period of fourteen-day refrigerated 
storage, one strain of Yersinia enterocolitica (NCTC 10598) continued 
to profilterate in the U.H.T.milk,whereas another strain (NCTC 10460) 
reached a peak of growth on the eighth day and then declined.The pH of 
the former strain dropped from 6.5 to 5.6,but the latter dropped only 
to 6.1. There appeared little proteolytic activity, measured as zones 
of clearing on Casein Agar. The lipolytic activity showed marked 
increase, measured as zones of clearing on Tributyrin Agar. 

The results of the investigation indicate that lipolytic activity 
of the extracellular and intracellular enzymes of Yersinia 
enterocolitica are probable in cold stored dairy products, even though 
their viable numbers continue to decline over the period of storage. 
The implications in terms of organoleptic qualities of refrigerated 
dairy products which may have been contaminated is a matter of 
concern in view of the enteropathogenic character of certain serotypes 
of Yersinia enterocolitica. 
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THE COMPOSITION OF THE FREE FATTY ACID FRACTION IN MILK, 
CREAM &~D BUTTER 

SVEN BORGSTROM AND HANS JONSSON 
Swedish Dairies' Association (SMR), 
Central Laboratory, Box 205, 201 22 Malmoe, Sweden 
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OBJECTIVE. To quantitatively follow the composition of the 
free fatt.y acid (FFA) fraction when going from milk to 
cream and cultured butter. 

METHOD. Needs et al. Journal of Dairy Research (1983) 50 
321-329. 

RESULTS. The table shows that the composition of the FFA 
fraction and the composition of the triglyceride bound 
fatty acids in milk are similar with some minor variations. 

The diagram illustrates that the share of butyric, caproic 
and caprylic acids is much lower in cream and butter than 
in milk and that of palmitic and oleic acids is correspond
ingly higher. 

DISCUSSION. For the formation of rancid flavour the water
soluble short chain FFA are of prime interest as their 
contribution to this off-flavour is much greater than tha't 
of the long chain FFA. 

In modern dairying the lipolysis problem can in most cases 
be traced back to the mechanical treatment of the milk on 
the farm. By mixing of air into the milk which occurs 
during milking and in the farm tank the indigenous milk 
lipase is activated. After the pasteurization this enzyme 
is inactivated and thus the lipolysis stopped. This fact, 
together with the results presented, show that the deter
mination of the total acidity of butterfat is not enough to 
judge the rancid taste of a butter. Provided the lipolysis 
has occurred in the milk a butter can have an acid number 
of 1,8 meq/lOO g fat without rancid taste. On the other 
hand a butter having an acid number of 1,2 meq/ 100 g fat 
can be rancid if the lipolysis is due to the presence of 
heat stabile bacteria lipases in the butter. The conclusion 
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is that determination of the content of the lower FFA per 
se is a better way to judge a butter for rancidity than to 
measure the total acidity of the butter fat. 

TABLE 

THE COMPOSITION OF THE FREE AND rrR:::GLYCERIDE BOUND FATTY 
ACIDS IN MILK 

Acid 

Butyric 
Caproic 
Caprylic 
Capric 
Lauric 
Myristic 
Palmitic 
Stearic 
Oleic 
Linoleic 
Linolenic 

Free fatty 
acid fraction 
% 

4,1 
2,8 
2,4 
4,1 
5,0 
9,2 

21,4 
10,7 
30,1 
2,7 
0,9 

Triclyceride bound 
fatty acids 
% 

4,7 
7.,7 
1,6 
3,7 
4,5 

13,7 
27,3 
9,6 

22,0 
1,5 
0,5 

The Ia.tty a.cid composition 
in m'llo.or.Am And hU.,. 
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!lILK PROTEIN POLYJ.IORPHISII AND ITS EFFECT ON 
COIIPOSITION AND TECHNOLOGICAL PARAIIETERS 

A. -II. BECH AND K. ROTViG KRISTIANSEN 
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The IntensificlO. -:.i:m - The imprGving purification process in sewage 
disposa.l plant 

Vydrova. Hana, Dairy Industry, General 1[rmag".ment, frague 
Koubek F., Dairy Research Institute, Brno, Czech?slovakia 

The effluent treatment pl~nt in dairy factory at Bohusevice n/O. 
after 12 years e! its operation nees net correspend more t. the pro
duction capacity of the dairy factlry. The '¥orse operation or the 
effluent treatment plant was signalized by tte non-typical appearan
ce of the sludge suspension fl.nd by the putreACent smell. This stR.te 
did not correspond neither t, the hygienic requiremt'lnts nor te the 
accepted water-manaeement stfl.ndards. 
To e~alize the effluents and to manage the emergency peaks - the 
egalised tanks have been installed. The installation consists 03 
a. set of 4 cevered plastic tanks wi th the tota.l volume of 209 III • 

The average effluent productien amounts ab~ut to 300 - 330 m • 
The plas~ic tanks are aerated by the blewt'lr AGKRV-GDR having capaci
ty 665 ~ of air per hour. The aerated plastic tanks serve like 
accumulating as well as egalised equipment. 
The municipal effluent treatment plant in Tachov is overloaded and 
the demanded values .f the discharged d&iry effluents can not be 
guaranted. To resolve this situation, the installatien of biofilter 
type Flocor was suggested to act as the pre-treatment equipment fer 
the dairy effluent. A biofilter .f dimensions: height: 5j O M; widthl 
5.4 m; length: 13.8 m and volume of the charge Q = 235 m has been 
installed on the premises ef the dairy factory. 
The contribution of tho egalised tanks as well as of the biofilter 
Flecor arranged before the biological treatment plant or ahead of 
the municipal effluent treatment plant are evident and they aro to 
be recommended everywhere the existing effluent treatment plant can 
not manage to treat the emereency peaks of hydraucally and material
ly inbalanced inflow of raw dairy effluents. 
The both installations not enly make the inflow of effluent into the 
effluent treatment plant more uniform and balance its pH but they 
reduce the quantity ot the inflow impurities as well, assuring thus 
the fuactional improvement of the old effluent treat.eat plant. Be
sides, the mentionod arrangoments are aeither tinaacially demaading 
nor time conswaiag. 
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THE APPLICATION OF THE METHOD OF DETERMINATION OF WATER TROPHIC 
POTENTIAL IN DAIRY WATER SYSTEM 

P. Koubek, H. Vydrova+ 
Dairy Research Institute, Masna 5, 602 00 Brno, 
Czechoslovakia 
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+Dairy Industry, V ol~inach 75, 100 98 Prague, Czechoslovakia 

The determination of water trophic potential is a biological 
method for the evaluation of quality, degree of eutrophisation and 
toxicity of surface water. The principle of this method is a culti
vation of green algae (Scenedesmus quadricauda) in tested water in 
defined conditions in special apparatus. The results are expressed 
in formed biomass dry matter. The tests with purified effluent and 
dairy drinking water were carried out. The obtained results were 
applied for the appreciation of possibilities applications the 
method for the evaluation of recipient's eutrophisation with puri
fied effluent containing high level of nutrients (N,P). 
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FATTY ACIDS OF CZECHOSLOVAK SUMMER BUTTER PRODUCED IN 196&11983 

V.PALO, Slovak Technical University, Bratislava,Czechos1ovakia 

7he content of fatty acids of Czechoslovak suwmer butters IJune 
1968,198) respectively} were analysed /GLC/ and compared /4,6/. The compari
son were cary out especially from two terri torial uni ls of Czechoslovakia: 
Slovakia ISSRI and BoheMia ICSR/. 

Evaluation of the results obtai~ed has shown that butter produced 
in 198) containea a higher proportion of C4 - C14 and C18:2 fatty acids, and 
a lower proportion of C1Q :O, C18_ , C18:1 and C18:3 fatty acids than that 
produced in 1968. More s,gnifican~ differences were found in butter from Bohe
mian dairies than in butter from Slovak dairies. 

The differences in fatty acids composition of butter produced both 
in the CSR and the SSR in 193) were more signifficant thc,n those found in 1;)68. 

The differences obtained in fatty acid composition of Czechoslovak 
summer butter 1968/1983 are in agreement with the results published, for 
instance, in the studies dealing with Finnish butter produced in 1966/lj751 
19e2 /1,5/, rtJrwegian butter from 1963/1979/2/ or French butter produced in 
J972/1~e2 1)/, howewer, the most significant changes in these cases concerned 
unsaturated fatty acids and lower ones concerned C4 - C14 fatty acids. The 
differences are assigned to gradual genetic selection of cows, changes in 
their feedi ng, health state, etc. 

it has been recommended to consider the differences found in fatty 
acid composition of milk fat in dairy practice, especially in butter produc
tion ano its quality control. 

References: 
1. ANTILA V.-KANKARE V.: Milchwiss.,38,1983,478. - 2. BRATHEN G.: 

Meieriposten,72,1982,400. - 3. GALlACIER J.P.-KUZOZAL SAVOIE 5.-BARBIER J.P.: 
Techn.Lait.,1984,99J,l). - 4. PALO V.: Pol'nohospodarstvo,18,1972,436. - 5. 
RAURAMAS A.-KREULA M.-HAKARI E.-PESONEN H.: Fin.J.Dairy Sci.,34,1976,143. -
- 6. RESETKOVA 0.: Dissertation, Bratislava 1969,5VST-CHTF,55p. 
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PRODUCTION OF UHT STERILIZED WHEY-BASED BEVERIDGES WITH 
HYDROLYZED LACTOSA 

Ostojic,M. and Niketic,G.* 
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~ugoslavia,Veterinarian and dairy Institut,Novi Beograd 
Yugoslavia,A.C."Belgrade",OOUR "Standard" Padinska Skela 

Whey contains ingredijents of the high nutritional value but 
lactose as the main solid ingredijent is not easaly digested 
by some people. 
We hydrolyzed acid whey using the enzyme Aspergillus oryzea 
at 300 C and pH 4,0 - 4,2. the amount of lactose in the asid
-whey which we used in ouar experiments is found to vary from 
3,46 to 4,26% (TS 5,52 - 6,30%). The hydrolyzate was higher 
sweetness with a degree of hydrolysis of 42-66%. 
Th resulting product lactose-hydrolyzed whey, we used as a 
component of whey-based bevera§es adding natural fruits. 
Alter UHT sterilization at 142 C the new product stay 60 days 
whithout changes. 



50 MONDA Y - POSTER 40 

THE INFLUENCE OF DIRECT AND INDIRECT UHT STERILIZATION ON THE 
HYDROXYMETHYLFURFURAL (HMF) CONTENT IN MILK 

Niketic,G. 
Yugoslavia, Agricultural Combine "Belgrade",OOUR "Standard" 
Padinska Skela 

UHl sterilization reduces the browning reaction and the 
extent of browning depends largely on the process used. One 
of the first products of the Maillard reaction is hydroxyme
thylfurfural whose formation depends both on heating and 
storage temperature. 
Whole milk (HMF content 1,75 - 3,94 nmol!l) subjected to 
direct or indirect UHT sterilization at l420 C for 3 s reveals 
higher HMF value in the case of indirect processing (HMF 
content 16,53 nmol!l) then for direct processing (HMF content 
5,77 nmol!l). 
During storage at 50 and 200 C HMF' values increased and after 
few days s10vely decrea5e .This increased occurs more rapidly 
in milk samples heted by indirect process ( at 5° C is 
33,57% and at 200 C is 11,81%) than in those heated directly 
( at 5°C is 13,34% and at 20°C is 7,45%).The greatest incre
ased in HMF value occurs during the first few days after 
treatement, a period during which a rapid change has been 
noted in the taste of UHT sterilized milk. 
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PARTITIONING OF SUBSTANCES AFFECTING LIPOLYSIS IN MILK. 

Introduction 

Milk lipoprotein lipase EC 3.1.1.34, IS larqel~ 80 - 9U DO asso

clCIted Wlltl lhe casein micelles. ThiS conslderabl} diminishes the 

concentration of free enz~me and, as general!~ IS accepted. It 

will reduce the turno\er rate In milk. 

In some samples of milk, called susc.e~tlble. coolmg Induces 

spontaneous Ilpol~sls; In such cases more lipase IS found to be 

associated With the fat globuks. 

Suscpptlhlllt~ of milk to ilpoi}SIS depends on the presence of a 

cofactor In the mdk demed from the blood b~t also inhibitor 

Experimental procedure 

Fresh nlilk hum mdl\ldual cows was centrifuged and the casein 

micelles of the sklmmlik were remm!'d. Th!' hpase arlll,lt~ In the 

original sklmmlik was tested, corrected for the Influence of the 

separation treatment and compared to the remammg actl\ It~ In 

the mllkserum. 

T est mixtures were prepared b} addition of 20 °0 cream 20 °0 
fat, pasteurized and homogenized to the milk or SPfum; fmal fat 

content was 4 °0 and lipase was diluted to B 3 Co of the concentra

tIOn In the sample. 

RemmElI of casem micelles from sklrnmllk was carried out In 

four different wa~s: 

I direct centrifugation at 2Z"[lO lJ for 90 min, at 10 0[' or ')n or 
II aCidificatIOn to pH 4,6 With HCI and readJustm~nt of pH With 

NaGH after separatIOn at 10°C 

llJ rennet coagulation at 30 0 [' and cpntrlfuQatlOn 

IV destabll1zatlon of casein mlceHes b~ freeZing In the presence 

of 25 mM CaCl 2 and centrlfuqatlOn at 4 nc 

Results 

AdditIOn of a pasteurized disperSIOn of 

prepared serum did not restore lipase actl\,I\\. 

Agricultural University 

micelles to the 

Department of DairYing and Food PhysICS 
De DrelJen 12, 6703 B[ Wegenlngen 

The Netherlands 

The Influence of the cofactor was tpstpd b, addition of " °0 

blood serum to the sklrnmllk and, for control purposes, to thp 

serurP. From pre\lous p\perLments bmdmg of cofactm to C8Sf'1fl 

micelles was not e\pectpd. 

In an addltlOoa! e\pNlment thf' remo\E'd cas('1n b\ rennE'lmg l 

was stirred o\ernlght m the cold With milk ultrafdtrate \MUF 

With or Without addltll1n of '> 0 0 blood serum. In the prf'sencE' of 

blood serum a muC'h higher part of thE' a('tl\lt~ of thE' lipasE' was 

remmed from thE' casein' about ~SO O~\, 

In a prelimmar ('\.perlmE'nt It was found that. aftPr addlt Ion of 

blood serum to milk and cooling, the cofactor was concentrated 

111 the cream. The aSSOCiation between cofactor and milk fat 

globules was rnnflrmf'rl In an p\perlment whPre thp milk with 2 

°0 addE'd hlood serum was cooled, centrifuged and thE' sklmmilk 

washed two or thrE'e times With frE'sh cream :- 10 [\0 fatl, fmal 

fat content ~ - 6 DO. Llpohtlc actnlt} of the washed sklmmllk 

samples was estimated In freshl} prE"parE'd, carefull;. C'entrlfuged 

cream - 20 0 0 fat" as a substrate: fmal fat content was 4 0 0 • The 

decrpase In hpol~tlc aclllll\, compared to a control milk Without 

added blood sC'rum beforE' washing IS shown In thE' table below. 

Conclusions 
lhE' aSSOCiatIOn of milk lipoprotein lipase With caSE'1n micellE'S has 

little or no ''lfluE'nce on the Ilpa))tlC' aCII\lt:. In milk. 

Cofactor. present In blood SE'fUm and addE'd to thE' milk, IS able 

to assoC'lOte With the milk lipasE' and to remole the' enz}me from 

thp casein micelles. 

ThE' cofllctor IS adsorbed to the milk fat globule memhrane bi 

cooling and thiS posslbl\ causE'S aSSOCiation of part of thE' enl)me 

With the milk fal qlobules nfter cooling of susceptlbl(' milk. 

A Jelleme 
A Helsper 
B Sleghuls 
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ADHERENCE OF MICROBES TO CONVENTIONAL CONTAINERS 

Ashutosh Srivastava and D.N. Prasad 
Ultrastructure Lab., Dairy Microbiology Division, 
National Dairy Research Institute, Karnal, 132001 India 

In India, Aluminium and Galvanized iron sheets are used for 
making cans and other milk containers. Glass bottles are still in 
use for distribution of milk. Attachment of spoilage organisms to 
these conventional containers is a major problem. The present work 
was conducted to study the mode of adherence of spoilage organisms 
to the surfaces and their total viable count was determined. 
Bacillus stearothermophilus was found to be the dominant organism in 
conventional containers used in NDRI Experimental Dairy. Standard 
Bacillus stearothermophilus QUM 29B obtained from Microbiology Dept., 
University of Queensland, Australia, was used for in vitro studies. 
The culture was grown in Tryptone Yeast Broth and stored in saline 
at 4°C. Clean Glass and Galvanized sheet pieces were dipped in 
sterilized skim milk containing known number of ~. stearothermophilus 
cells and stored at ambient temperature (30°C). Viable counts were 
observed by Standard Plate Technique at different periods of incubation 
and different sanitizer levels. It was found that the viable counts 
increased with the increase in period of incubation and roughness of 
surface and decreased with increasing concentration of sanitizer. 
The exact mode of attachment of ~. stearothermophilus (QUM) 29B to 
these surface conditions were studied using SEM. 
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A BENCH TECHNIQUE FOR EVALUATING THE CLEANING PERFORMANCE OF 
GENERAL-PURPOSE DAIRY DETERGENTS 

D. G. DUNSMORE 
HAWKESBURY AGRICULTURAL RESEARCH UNIT, NSW DEPARTMENT OF 
AGRICULTURE, AUSTRALIA; NOW NATIONAL DAIRY LABORATORY, 
RUAKURA ARC, PRIVATE BAG, HAMILTON, NEW ZEALAND. 

The aim of this work was to develop a technique for assessing 
the cleaning performance of general-purpose dairy detergents. 
Glass slides were selected for the test substrates. The 
technique included; pre-soil substrate preparation, soiling with 
a milk solution and washing with test detergents. Photometric 
determination after pre-soil preparation, after soiling and 
after washing permitted calculation of Soil Removal (%) values. 

An adherent milk soil was achieved by mixing calcium and 
magnesium chlorides with the milk solution. A double soiling 
with oven drying treatment was selected and developed. A washing 
method was developed in which the detergent was applied as a 
turbulent, flushing solution. Pre-detergent and post-detergent 
rinses were both applied. A 3% milk load was incorporated into 
the pre-detergent rinse and also the detergent. Detergents made 
for use in soft waters were tested at 300 mg/l total hardness 
(as caC03), while those for hard waters were tested at 800 mg/l. 

It was found that the soil removal values varied too greatly 
between tests to permit the use of a particular Soil Removal 
value as a "pass-fail" mark. This problem was solved by selecting 
a reference detergent with similar characteristics at the test 
detergents. A specific concentration of the reference was tested 
on every test, with the test detergents having to be statistically 
significantly superior to the reference to "pass". 

In an experiment examining the reproducibility between two 
laboratories the rankings remained constant between laboratories, 
which permitted valid comparison of test detergents to the 
reference detergent within-tests and within laboratories. 

The cleaning performance of a range of products offered to 
the dairy industry as general-purpose detergents were examined. 
The method was able to accurately predict the value of the 
detergents in the industry situation. 
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A BENCH TECHNIQUE FOR EVALUATING THE CLEANING PERFORMANCE OF HEAVY 

DUTY ALKALINE DAIRY DETERGENTS 

D.G. DUNSMORE. 
HAWKESBURY AGRICULTURAL RESEARCH UNIT, NSW DEPARTMENT 
OF AGRICULTURE, AUSTRALIA; NOW AT NATIONAL DAIRY 
LABORATORY, RUAKURA ARC, PRIVATE BAG, HAMILTON, 
NEW ZEALAND. 

A bench technique had previously been developed which 
evaluated the cleaning performance of general-purpose dairy 
detergents. Glass slides were pre-cleaned and then soiled twice 
in a warm mixture of milk and salts, and oven-dried. The 
soiled slides were rinsed and then washed in turbulent flushing 
detergents and then rinsed again. The soil on the slides was 
measured photometrically after pre-cleaning, after soiling and 
after washing. 

In this investigation a similar technique was developed for 
heavy-duty alkaline detergents. The same glass substrates, pre
cleaning method, washing method, photometric soil assessment 
and statistical treatment of the data were used. A new soiling 
procedure was prepared in which a milk/salts mixture was applied 
twice for lh at 7SoC, with a milk overflow to remove surface 
scum. The slides were dried at 10SoC for 2h after the first 
soiling, and 16h after the second soiling. Detergents and 
rinses were prepared in water with a total hardness of 200 mg/ml 
(as caC03). A reference detergent was developed for inclusion 
in all tests to aid in interpreation of the data. 

Satisfactory intralaboratory reproduci~ility was achieved 
if, a selection was made among the soiled slides of the best 
slides for washing, and tests were only used if a high 
concentration of KOH (10 gil) was significantly superior to a 
low concentration (3 gil) within that test. The technique was 
satisfactorily used to determine the value of a range of 
detergents for use as heavy duty alkaline detergents in the 
dairy industry. 
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CASEIN BREAKDOWN IN CHEESE BY THE ACTION OF LIPOSOME ENTRAPPED PROTEASE 

M. El Soda*, J.C. Piard, W. Alkhalaf and M. Rousseau 
*Faculty of Agriculture, Alexandria University, Egypt 
Laboratoire de Microbiologie Laitiere, INRA, CNRZ, France 

Rulactine was entrapped in 3 types of liposomes, MLV, REV and SUV 
which were then added to St-Paulin cheese milk. The % entrapment of 
the enzymes in liposomes and % retention of liposomes in cheese was in 
the following order MLV < REV < SUV. The enzyme released in the cheese 
hydrolysed mainly~casein the rate of proteolysis was similar in MLV 
and REV and lower in SUV. 

TUESDAY - POSTER 2 

EFFECT OF ADDED SODIUM CHLORIDE ON TURBIDITY DEVELOPMENT IN COW'S 
BUFFALO'S, SHEEP'S AND GOAT'S MILKS BY ACTION OF MILK CLOTTING ENZYMES 

S El-Shibiny, H F El-Dein, G A Mahran, A A Hofi, and M H 
Abd El-Salam 
National Research Centre, and Department of Food Sci, 
Ain-Shams Univ Cairo, Egypt. 

Sodium chloride (0-10%) was added to skim cow's, buffalo's, 
sheep's and goat's milks. Calf rennet, pepsin and ~.parasitica, ~. 
meihei, and M.pusillus proteases were added to milks diluted with 
ultra-filtrate and turbidity development was followed. Addition of 
NaCl decreased the initial turbidity, and turbidity development in 
milk treated with milk clotting enzymes. Effect of NaCl was more 
pronounced in cow's milk. 
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THE BREAK-DOWN OF PORTE INS DURING RIPENING OF CHEESE PREPARED FROM 
MILK TREATED WITH HYDROGEN PEROXIDE 

M.Y. Ali, L.M. Buruiana* 
Food Technology Dept., College of Agriculture & Forestry, 
Mosul, Iraq. 
*Veterinary Faculty, Splaiul Independentii, 105 Bucharest, 
Romania. 

The soluble nitrogen, the index of tyrosine and tryptophan, 
increased more during ripening of cheese prepared from milk treated 
with H202 + catalase (FH202) than cheese prepared from pasteurized 
milk (Fp). The ft-casein broke down more in (FH202) than in (Fp), 
while the ~s-casein was more broken down in (Fp). These modifications 
suggest that the H202 modifies the electron distribution on the 
peptide bond of casein's molecule. 
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~ffect of soL.,ble salts on pro.l:,C:l:"tic:s of ;:-=n";~t 

coaqulo.tcd ~1ilk • 

. '~ .,5 .1- at,; 1 dnd L •. <e~ ter 
InstitL.t ~~r Verfar.r--~nstc:chnik, 
der Llt.rdcstal t fur ;,:iL::llforscllung 
}{i·e 1 , .iest C e rr1any. 

In order to stuciy the eff;;ct cf sodiclITl, caL::Lm 
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and l)hosJ,ihdte on th.:: J:.:r()l~ertie3 oi L;nllct cOilgula 
ted mil:<, changes in rennet CO:'9c;l3.tion time (:{CT) , 
10 min firmness (aU) and tiffii:~ r'::lIclir<::d to 2chicve 

20 mfr. firmness (k20 ) VJer·e monitor~d usinc; L:lctody
r.arnogro.ph. The ;~C'l' and k. 0 increased \"ith o.n 
increase in sodL:m c'hloria", concentration in milk 
as well as in 'UF-concentratC)d rnill<, the ala v2.lu':; 
on the other hand, dccrccsed with an inc:::-case in 
sodL.lm chloride concentr.:J.tion. ,{CT and k 20 v3.1u~s 
initially decraased upon calcium addition and 
reached a minimum at 0.01 i'; C3.lci",m concentration. 
At high calcium concentrati.:ln (l, .~.>'i j" j He'.:. and k~O 
\vore seven;ly retarded u10 \'12S maxinn...r\ ~,t G.u12 1', 

cc)lcil..fr chloride concentrQtioIl and beyund this 
concentration it declir.<.2d. ;:ovlcver, witt l1D ir~cn~d

se ir. yhosphate concentr2tion ,~c'r incrcased; uH) 
iilld k20 va~ues 1:8~ainc;d a.lmos~ unchanged ui-to tLc 
concentratlon of v.65 9 per lltre of I_hos~h0.t(J, but 
~hcreaftc:r "'10 v ulue decr~i:.s<.2d dnd k 20 v clll7-c 
lncreas~O. TFlus c]1illlg.:.:S In the: ccnccmtrat.l.Ofl of 
sodil..m, colci1...n: anci phosJ,.;llatc afI:ect..:d not only t\;(; 
rate at whicp CooS)1..llation oc:~:ur,:?d b1...t ;lIsa the; 
firr.'ln~~~~j of th2 curd. 
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STUDIES ON THE RIPENING OF CHEDDAR CHEESE MADE WITH Streptococcus 
lactis LACTOSE-NEGATIVE MUTANTS. 

HYUN UK KIM, CHUNG KUG CHOI, JAI HYUN YOO* 
College of Agriculture,Seoul National University,Suwon, 
KOREA. *College of Animal Industries, Kon Kug University, 
Seoul. 

Lac- mutants were isolated from two strains of Streptococcus 
lactis and were studied for their cheese making properties, chemical 
and microbiological properties during ripening, for the accelerated 
ripening and flavour enhancement of Cheddar cheese. 

Biochemical tests and sugar fermentation tests of S.lactis 
CH-l, S.lactis 527 and their lactose-negative (Lac-) mutants-revelaed 
no apparent differences between those of the parent strains and their 
mutants, except that the Lac- mutant did not ferment lactose. 
The phenotype of S.lactis 527, S.lactis 527-22. S.lactis CH-l, and 
~.lactis CH-21 were recognized as~Prt+, Lac--P~ac+ Prt-, and 
Lac- Prt-, respectively. Lac gene appeared to be located on the 34.5 
and 34.0 M dal plasmid of S.lactis 527 and S.lactis CH-1, respectively. 

On 15th day after manufacture, moTsture, fat and protein 
contents of control cheese were 38, 31 and 22.3%, and moisture contents 
of mutants-added cheese were lower but fat and protein contents of 
mutants-added cheese were higher than those values of control cheese. 
No dramatic pH or acidity changes of cheeses were found during ripening 
period, which varied between pH 4.9 and pH 5.1. 

Water-soluble nitrogen contents of cheeses were increased 
with the ripening time and no big differences were found between two 
experimental cheese groups. PTA-soluble nitrogen contents of cheeses 
were increased with the ripening, PTA-soluble nitrogen contents of 
mutants-added cheese were 1.5-2.4 times higher than that of the control 
cheese. Free amino acid contents of control and mutants-added cheese 
after three months of ripening were 47.56 ~mole/g and the range of 
57.93-84.52 ~mole/g. 

There were no big differences in texture of all cheeses 
during three months of ripening. When the 3 month-ripened cheeses 
were evaluated by the panel, mutants-added cheeses showed higher 
acceptibility in flavour and texture but there was no significant 
difference among mutants-added cheeses. In conclusion, mutants-added 
cheeses showed higher level of free amono acid contents and higher 
acceptibility in flavour than the control cheese, which tells the 
favorable acceleration of cheese ripening. 
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ISOLATION AND SOME PROPERTIES OF LOW-TEMPERATURE-ACTIVE 
PROTEINASE FROM COMMERCIAL CHEDDAR CHEESE 

R.Akuzawa and K.Yokoyama 
Depertment of Animal Products Science and Technology, 
Nippon Veterinary and Zootechnical College, 
Musashino-shi, Tokyo 180, Japan 

A Proteinase which was showed maximum activity at low tem
perature was purified from the phosphate buffered homoge
nates of New Zealand cheddar cheese. 
The results obtained through the purification process are 
summarized in table. The purity of purified enzyme was 

Tabl.1. Purification of prot.i.... detected by the disc-
____________________________________________ electrophoresis. The 

Step of 
purification 

Cheese-homogenate 
extract 

Sephadex G-200 
chroaa tography 

DEAE-Sepbacel 
cbroma tography 

Sephadex G-SO 
chroma to graph)' 

Sepbadex G-50 
cbrom. tography 

Total Total Sp.cific Purifi- Yield of enzyme showed a sin-
protein activity activity cation activity gle band and the en-

(mg) (unita) (unite/mg) (S) zyme acti vi ty was 

8.02 102.38 12.77 

4.08 83.31 20.42 

0.52 46.55 89.52 

41.49 101.20 

0.38 39.30 103.44 

1.6 

7.0 

7.9 

8.1 

100 
detected at the same 
position. The mo-

81.4 lecular weight of 
enzyme was estimated 

45.5 to be 12000. Its 
maximum activity was 

40.5 found at pH 6.5 and 
38.4 10°C. We previously 

isolated a protein-
D~:~:~~~~. extract 0.01 5.1 510.11 39.9 5.0 ase from lactic acid ____________________________________________ bacteria, which 
• obtain.d fro. 1 g of che.... showed a maximum 
proteolytic activity at a low temperature level(5-100C) and 
in a slightly acidic or neutral pH range(1,2). The low
temperature-active proteinase(LTAP) isolated from the chee-
se in the present experiment had properties similar to the 
LTAP isolated previously from lactic acid bacteria. We 
concider that the LTAP isolated from the cheese originated 
from the starter organism. Detailed studies seeme necessary 
on the properties of lactic acid bacteria isolated from 
cheese. 

(1) Akuzawa,R. and Yokoyama,K.,(1982) Jpn.J.Zootech.Sci., 
53,814. (2) Akuzawa et.al.,(1983) ibid., 54,685. 
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EFFECT OF FORMALDEHYDE AND L YSOZYIIE ON LACTIC ACID BActERIA 

DURING GRANA CHEESE RIPENING 

R. LODI, R.TODESCO, A.M.VEZZONI, M.LANZANOVA 

~ntro Latte C.N.R.-*Industrie Agrarie - Universita di Milano - Via Celoria, 2 
20133 MILANO ITAlY 

The use of formaldehyde, at approximately 25 ppm, has been allowed by Ita

lian law from decades to prevent late blowing in Grana Padano and Provolone 

cheeses. As the first results showed that lysozyme was adequately effective 

to prevent butyric fermentation in cheese, since 19B3 the use of lysozyme 

has been allowed for a trial period of three years by Italian law in Grana 

Padano, Provolone, Montasio and Asiago cheeses. Amounts of lysozyme in 

cheese milk must not exceed 25 mgtl, provided that there is no residue of 

lysozyme greater than 300 ppm in the cheese. 

Due to its known indiscriminate, bacteriostatical action, formaldehyde also 

effects lactic microflora. On the other hand, several AA. verified that ~ 

vitro lysozyme does not influence lactic acid bacteria, with the exception 

of some L. helveticus strains. At the moment, there is no evidence that 

lysozyme acts on lactic micronora evolution during the Grana cheese 

ripening. 

Haterials and Hethods 

In a farm of the Padana plain two Grana cheesemaking processes were carried 

out using the same milk, to which formaldehyde had been added during the 

rest in the vessel. At the beginning of the process lysozyme was added to 

only one of the two vats (25 ppm), while the technology and the starter 

were exactly the same for both of them. 

At the same time a third cheesemaking was carried out: formaldehyde was not 

added to the milk in the vessel and lysozyme was not added to the milk in 

the vat. 

The following bacteriological analyses were carried out on milk, curd and 

on 1 and 3 month ripened cheese: 

- lactic acid bacteria count made in MRS agar (Difco). Incubation: 37°C for 

2 days; 
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- lactic acid bacteria isolation made in MRS broth (Difco): 37°C for 2 days. 

After purification of all the grown colonies, the lactic acid bacteria were 

classified with API system and according to Sharpe (1979). 

Results 

Results in Fig.l-a show that formaldehyde greatly reduces lactic acid 

bacteria during the rest in the vessel: from 4Dx106 to approximately 

10xl04 in added milk. 

The curds also show the same remarkable difference (Fig.l-b): 40x106 in 

the one not added and approximately 20xl04in both curds with formaldehyde 

(with and without lysozyme). 

After 1 and 3 months of ripening (Fig.3-c and -d) the microbical counts can 

be considered equal: nearly 10 - 15.107 after 1 month (at the end of the 

brine salting) and 10 - 15xl06 after 3 months of ripening. 

Concerning the distribution of the various microbical species, it is possi

ble to notice that L. bulgaricus, L. lactis, L. fermentum, Str.thermophilus 

Str. lactis are present in all of the curds. 

These species are present in an approximately equal numerical ratio in the 

two curds with formaldehyde (with and without lysozyme). 

In the one without additives there is a greater prevalence of Str. thermo

philus. 

At the end of the brine salting the lactic microflora is reduced; only a 

little number of species is present: L. easei-rhamnosus, L. casei, L. planta

rum and Pediococci. In the cheese without additives L. fermentum can also 

be found. 

After 3 months of ripening L. easei-rhamnosus, L. casei, Str. thermophil us 

and Pediococci are still present in all of the three cheeses. L. fermentum 

is still present in the cheese without additives. These sp'ecies are nearly 

always present in the same numerical ratio. 

Conclusions 

The results confirm the following assertions: 

- formaldehyde greatly inhibits microflora, including lactic microflora; 

this inhibition can considerably reduce the more useful lactic acid bac

teria, in the early s+;ages of the Grana cheese ripening; 

- lysozyme does not change the composition and the activity of the lactic 

acid bacteria, therefore allowing a correct ripening. 
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PRODUCTION OF SOMBORSKI CHEESE BY ULTRAFILTRATION METHOD 

M. CARIC, D. GAVARIC, S. MlLANOVIC, LJ KULIC 
Faculty of Technology, V.Vlahovica 2, 
2100 NOVI SAD, Yugoslavia 

Somborski cheese is one original product among many Yugoslav 
indigenous types of cheese. The main features (1) in pro
duction of the cheese type are ; high temperature of raw milk 
pasteurization (90-95°) with the aim of whey protein denat
urization, addition of 20% of water to cheese milk and soaking 
the pieces of cheese curd in water to reduce lactose content, 
packing in wooden buckets, etc. The product obtained has soft 
body, creamy consistency, pleasant, mild flavour and taste. 

The growing interest for application of ultrafiltration (UF) 
in cheese making and a lot of laborious, manual work during 
classical production of Somborski cheese were the main reas
ons to conduct investigations for UF application (MMV method 
(2) in the production of this cheese. 
The main differences between the traditional method of Som
borski cheese production and the new one, were omission of 
high pasteurization (serum proteins are already included in 
retentate), and usage of diafiltration (to diminish lactose 
content in cheese curd). 

Main operations in Somborski cheese production are : raw 
milk - ... standardization - ... pasteurization -- cooling - ... 
ultrafiltration - diafiltration -- cooling - renneting 
- cutting(forming) - water soaking - dry salting -
packaging - pressing - ripening - Somborski cheese. 
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Table 1 PHYSICO CHEMICAL COMPOSITION OF CONTROLS AND UF 
SOMBORSKI CHEESES AT THE END OF RIPENING 

TYPE OF CHEESE SAMPLE 
COMPONENTS CONTROL Al A2 Bl B2 

Dry matter 49.95 49.90 50.81 49.40 48.35 

Milk fat 27.00 26.00 28.50 30.50 27.00 

Total proteins 19.76 19.45 18.48 15.69 18.05 

Lactose 0.10 0.18 0.15 0.14 0.10 

Ash 2.96 4.33 3.87 3.10 3.38 

Calcium, mg i. 407.00 445.00 436.00 388.00 370.00 

Phosphorus, mg i. 172.00 151.00 158.00 132.00 134.00 

Ripening index 
Shilovich 55.00 60.00 45.00 40.00 45.00 

Titrable acidity 
aSH 76.00 73.00 75.00 53.00 74.00 

pH 4.95 4.95 4.95 5.00 4.95 

Note: Sample Al - without diafiltrationj without water 
soaking 

Sample A2 - without diafiltrationj with water soaking 
Sample B1 - with diafiltrationj without water soaking 
Sample B2 - with diafiltrationj with water soaking. 

At the end of the ripening period dry matter content UF 
investigated cheeses were similar to control especially 
samples Al and B1. Variation of fat content in cheeses 
was due to batchwise production, as well as salt content. 
There was negligible difference in lactose content, titrable 
acidity and pH among cheeses, due to small drainage of whey 
during pressing of acid curd, calcium and phosphorus content 
in UF cheeses was similar to control. 
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Table 2 ABSOLUTE AND RELATIVE PARTS OF INDIVIDUAL 
PROTEIN FRACTIONS IN CLASSICAL AND UF CHEESE 
AT THE END OF RIPINING 

TYPE OF CHEESE SAMPLE 
NITROGEN FRACTIONS 

% CONTROL A1 A2 B1 B2 

ABSOLUTE PART 

TN 3.10 3.05 2.88 2.46 2.83 

NPN 0.215 0.234 0.244 0.181 0.252 

NCN 0.396 0.483 0.621 0.532 0.714 

TN x 6.38 19.76 19.46 18.48 15.69 18.05 

"True proteins" 18.41 17.97 16.82 14.54 16.45 

Casein 17.25 16.38 14.46 12.30 13.50 

Serum proteins + 1.16 1.59 2.41 2.24 2.95 albumose+peptone 

RELATIVE PART 

TN 100.00 100.00 100.00 100.00 100.00 

NPN 6.94 7.64 8.47 7.36 8.90 

NCN 12.77 15.84 21.56 21.62 25.23 

"True proteins" 93.07 92.34 91.56 92.67 91.13 

Casein 87.21 84.17 78.44 78.39 74.79 

Serum proteins + 
albumose & peptone 5.86 8.17 13.11 14.40 16.34 

Special point of interest is mutual relationship among 
different nitrogen fractions in cheese produced. UF cheeses 
obviously posess significantly more serum proteins than control 
(sample BZ almost triple), which gives much higher nutritive 
value to Ehese samples. 

Organoleptic ~uation revealed good quality of all UF 
cheeses, among" them sample B2 resembled the most the orig
inal cheese. Investigations are continuing for further 
modifications in cheese production by ultrafiltration and 
establishing exact economic advantages. 
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INFLUENCE OF USE OF GLYCERIDE COATING MATERIALS ON 
PROTEOLYSIS IN TRAPIST CHEESE 

M. CARIC, L.J. KULIC, D. GAVARIC, S. MlLANOVIC, Z. VRBASKI, 
K. VRANAC 
Faculty of Technology, Faculty of Science 
V. Vlahovia 2, 21000 Novi Sad, Yugoslavia 

In modern technology different ways of cheese surface pro
tection from mold growth, during cheese ripening, are used. 
Edible acetomono-glyceride cheese coating of domestic (Yugo
slav) components was produced in laboratory conditions and 
its efficiency in cheese protection is investigated in 

industrial Trapist manufactur~Examination of the influence 
of coating material on chemical composition and yield during 
50 days ripening period showed excellent yield:0.94% weight 
loss; compared to 12% weight loss by plastic coating, or 
12.6% without coating (1). 

TABLE 1: The changes of total proteins (TP), soluble proteins 
~SP) and non protein nitrogen (NPN2) in dry matter 
t%) of cheeses, coated with plastic during ripening 
period. 

Ripening Plastic coating material 
Period TP (%) SP (%) NPN2 (%) 
(Days) 11 1 11 1 11 

10 43.35 43.97 2.54 2.17 1.47 1.59 
20 43.16 43.07 4.44 3.74 1.67 1. 71 
30 42.85 42.68 4.56 4.77 2.40 1.84 
40 42.44 42.30 5.15 5.11 2.48 2.07 
50 42.18 42.05 6.28 6.18' 3.86 3.70 

1 - Plastic coating material Mowilith (Yugoslavia) 
11 - Plastic coating material AGD (Holland) 

The share of total proteins in dry matter decreased slightly 
during 50 days of Trapist ripening under plastic coating 
(Table 1). Protein degradation resulted in soluble proteins, 
as well as non protein nitrogen increase. Soluble proteins 
increase was at its greatest after 20 days of ripening being 
about the same for both plastic coatings. 
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By control sample (without any coating) total proteins in 
dry matter amounted 45.25% and soluble proteins 1.85% after 
production and 42.59% and 3.85%,respectively, after 50 days 
of ripening. 

TABLE 2: The changes of total proteins (TP), soluble pro-
teins (SP) and non protein nitrogen (NPNi ) in dry 
matter (%) of cheeses, coated with acety ated 
glyceride during ripening period 

Ripening Acetylated glyceride coating material 
Period TP (%) SP (%) NPN2 (%) 
(Days) 1 11 1 11 1 11 

10 44.53 44.32 1.67 2.30 0.74 1. 51 
20 44.25 43.82 4.05 5.38 1.20 1. 70 
30 43.63 43.55 5.34 5.62 2.26 2.45 
40 43.03 42.17 5.40 5.99 2.60 2.72 
50 42.47 39.62 7.57 5.91 5.15 5.41 

1 and 11 - Acetylated glyceride coating material, experi
mental samples: 1 and 11. 
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Comparison of the results for total proteins, soluble pro
teins and non protein nitrogen changes, in cheese coated with 
acetylated glyceride during ripening (Table 2), with results 
given in Table I, shows less expressed protein degradation 
by plastic coatings. This is also confirmed by electro
phorectic pattern of proteins in different coated Trapist 
cheeses. 

Polyacrylamide (PAG) electrophoretic examination in following 
patterns of casein fractions 

Cheese without coating 
as :~ : 111 : 11 : 1 = 47.74 : 46.40 3.92 1.50 ;:0.43 

Acetylated glyceride coating material 
1 -as: ~: 111 11: 1 = 62.40 34.42 
11 - as : ~: 111 : 11: 1 = 58. 11 : 36. 17 

Plastic coating material 
1 -as: ~ : X = 62.54 : 33.89 3.56 
ll-as: ~ = 62.29 : 37.71 

1.89 
3.28 

1.06 
2.21 

0.23 
0.04 

Acetylated glyceride coatings resulted in higher casein 
proteolysis degree in cheese, similar to natural process 

theese without coating), compared to plastic coatings. 



68 TUESDA Y - POSTER 9 

Investigation of the effect of acetomonoglyceride cheese 
coating on protein degradation during ripening showed no 
big differences compared to non~oated Trapist, while 
protein changes were less intensive in plastic coated cheeses. 
Cheeses with experimental coating underwent proteolysis more 
rapidly and thoroughly than cheeses coated with plastic coat
ings, whlch is confirmed with TP, SP and NPN2 contents, as 
well as with the electrophoretic pattern. 

REFERENCE: 
1. CARIC M., Vrbaski Z., Kurlic LJ., Gavaric D., Vranac R., 

Dovznoev Z. (1985) : Mljekarstvo 9, 267. 
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INVESTIGATIONS OF POSSIBILITIES OF RAISING THE SHARE OF 
WHITE PICKLED CHEESE FOR PROCESSED CHEESE PRODUCTION 

M. CARIC, D.GAVARIC, S.MlLANOVIC, L.J.KULIC 
Faculty of Technology, V.Vlahovica 2, 21000 Novi Sad 
Yugoslavia 

The initial idea of cheese processing in order to utilize clEeses 
which would not be suitable for direct consumption is now 
awlied to a wi,de variety of processed cheese types witn incr
easing total world production. The aim of these experiments 
was to decrease production costs in processed cheese manu
facture by inclusion of white brined cheese in the blend, 
up to the highest ~tity which has no adverse effect on 
final product quality. 

Table 1. INGREDIENTS USED IN THE MANUFACTURE or PROCESS CHEES! 

CHRESE BASE: I 
Shredded natural cheese 

I EMULSIFYING AGENTS = I 
Melting salts 

Glycerides 
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I HI~K:::::: :::I~TS I ~ ~ ! MUSCLE ~:D INGREDIENTS I 
Whey powdu Salami 
Whey protein concentrate Fish 
Coprecipitates 
Previous 11 processed cheese 

I FAT;~:::~IENTS I ____ 1 PROCESS CHEESE SPRUD 1 ______ I VEGETAB~~~~::PICES I 

Butt."il~ ~/ ~ Em~: 
~~ Tomatoes 

: :::::I::~T: I ~ 
. . Locust bean gum 

I FLAVOURING AGENTS I ~ []ill] ~~~~!~ 

~ed cheese samples were industrially produced by usage 
of 2 different commercial emulsifying agent, mixtures. 
The operations in processed cheese production are: 
Selection of natural cheese -->-computation of ingredients 
~blending -->-shredding ~addition of emulsifying 
agent - processing ---- (homogenization) -- packaging 
- cooling - storage. 
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Designing the proper blend composition is of high priority 
in processed cheese manufacture. Blending is strongly 
influenced by the properties of the product wanted (blocks, 
spreads, slices, foods, processed cheese analogues). Cheese 
used in blends are usually of different type, age and con-
sistency. 

TABLE 2. AVERAGE COMPOSITION OF WHITE BRINED CHEESE 

TYPE OF WHITE FAT IN DM DM Total NaCl PH OR 
BRINED CHEESE (%) (%) PROTEIN (i0 ACIDITY(O 

FETA(Greece) 48.52 46.37 5.05 4.3-4.4 
BJALO SAlMJREN) 27-31 40-42 10-12 3-4 290-320 
SIRENE(~ia ) 43-45 42-44 16-18 2-3 280-300 
BElJ SIR u KRlSKAHA 45-50 52-56 3-5 
(Yugoslavia) 47.78 45.56 19.19 2.22 252 
BRINZA(USSR) 45-50 42.00 4-10 

Having high NAC1 level, as it is eviaent from table 2, white 
brined cheese is usually used only up to 20% in process 
cheese spreads, negative effect of NaCl is especially 
exposed in flavour and consistency of the final product. 

TABLE 3. PHYSICO-CHEMICAL COMPOSITION OF PROCESSED CHEESE 
WITH 25, 30, 35 AND 40% WHITE BRINED CHEESE IN 
PROCESSING BLEND 

RELATIVE SHARE EMULSI- PHYSICO -CHEMICAL 
OF WHITE BRINED FYING COMPOSITION 
CHEESE IN PRO- AGENT pH WATER FAT FAT IN 1M NaCl 
CESSING BLEND,% USED (%) (%) (%) (%) 

25 KSSa 5.66 60.25 15.65 39.37 1.35 
SOLVAb 5.65 61.50 14.90 38.70 1.38 

30 KSS 5.67 62.40 14.50 38.60 1.13 
SOLVA 5.78 62.60 13.80 37.10 l.24 

35 KSS 5.62 61.80 15.00 39.26 1.36 
SOLVA 5.65 62.10 14.50 38.25 1.35 

40 KSS 5.59 62.90 14.90 39.10 1.69 
SOLVA 5.50 63.00 14.00 37.80 1. 75 

a Emulsifying agent mixture \KSS-1 : KSS-2 = 2 :1) 
Produced by Koteksprodukt, Novi Sad 

b Emulsifying agent mixture (Solva 820 : Solva 740-2:1) 
Produced by Giulini Chemie, Ludwigshafen 
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Quality of processed cheese spreads with different amounts 
of white brined cheese in the blend (20-40%) is shown in 
table 3. Sodium ion concentration in white brined cheese 
has been decreased by diffusion, prior to blending. 

Bot4,Yugoslav (KSS-l and KSS-2) and imported commercial 
emulsifie~s showed excellent emulsifying ability, also is 
the presence of high perce.ntage (40%) of white brined 
cheese. 
Results of organoleptic evaluation showed that even as 
high quantity as 40% of white brined cheese could success
fully be used in processed cheese production, provided that 
diffusion prior to blending takes place. 

References: 1. Caric M., Gantar M., Kalab M. (1985) 
Food Microstructure 4.297. 

2. Caric M., Milanovic S., Gavaric D., 
Kulic I.J., (1986): Mlekarstvo 2,49 
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PURIFICATION AND CARACTERIZATION OF A CEll-WAll 

PROTEASE FROM STREPTOCOCCUS LACTIS 

V. MONNET. D. lE BARS. J.C. GRIPON 
Laboratoire de Biochimie et Technologie Laitieres 

Institut National de la Recherche Agronomique 
78350 JOUY EN JOSAS FRANCE 

t1esophilic streptococci have complex nitrogen requirements 
and the concentration of free amino-acids and peptides in milk is too 
low to support en optimal growth. Cell-wall protcinases are essential 
for casein hydrolysis and peptides production. The present communication 
describes the purification and characterization of a cell-wall 
proteinase from Streptococcus lactis . 

14 A proteolytic activity, detected with a radioactive substrate 
( C methylated casein or hemoglobin) is spontaneously released when the 
cells, after growth in milk, are incubated in a buffer without calcium. 
Presence of peptides and/or absence of calcium in the growth medium seem 
to repress this proteolytic activity production. 

The released activity seems to be the same for the five 
strains ofS.lactis we tested. This activity has been purified for the 
strain S. lactis NCDO 763. Only one proteinase, the purity of which has 
been shown by electrophoresis, has been detected after 3 steps of 
chromatography: ion exchange, molecular sieving and chromatofocusing. 

This cell-wall proteinase has original properties. It is a 
serine proteinase, active at acid pH (6-6,5 on casein and 4,8 on 
hemoglobin) and with a high molecular weight (80.000). Its optimal 
activity as been determined at 35°C and it is more active on )B-casein 
than on the other caseins. Five peptides liberated from ~-casein, have 
been identified ; they are located in the C-terminal part of the 
molecule and are peptides 167-175, 176-182, 1[33-193, 194-207 and 
194-209. All of them can be bitter and other authors have observed a 
bitter flavor with a peptide located in position 194-209 in the sequence 
of J3 -casein. Owing to their size, these peptides have probably to be 
hydrolyzed by peptidases before being transported across the cytoplasmic 
membrane. 
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PRODUCTION METHODS FOR DANBO, HAVARTI AND DANABLU CHEESE 

MADE FROM UF -CONCENTRATED MILK. 
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GROWTH AND ACID PRODUCTION OF 
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ACCELERATING THE RIPENING AND IMPROVING THE FLAVOR OF EMMENTHAL CHEESE 
WITH SELECTED LACTOBACILLUS CASEI-CULTURES 

Sade Mantere-Alhonen, Hanna Makarainen and Matti Antila 
Department of Dairy Science, University of Helsinki 
Viikki 
SF -0071 Helsinki 
Finland 
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ABSTRACT. The aim was to isolate and combine new active Lactobacillus 
casei-cultures for emmenthal cheese. Acid production, proteolytic acti
vity and physiological properties of the strains were of main interest. 
The new starters were used in normal cheese manufacture. The flavor of 
the test cheeses was clearly better than that of control cheeses. By com
bining new active starters we have succeeded to improve the flavour and 
to accelerate the ripening of emmenthal cheese. 

The ripening of emmenthal cheese is known to be long. It is produced 
of non-pasteurized milk with an authentic micro flora with its own proble
matic, but there still exists possibilities of developing new startercul
tures. In this work special attention has been paid to the lactobacilli 
because of their high amount and rich assortment in ripening cheese. Even 
though it is well known,in different countries bacterial startercultures 
and especially Lactobacillus-species are throughly investigated and deve
loped. However, rather few publications occur (some of them to be men
tioned: Langsrud & Reinbold 1973, Steffen 1982, Accolas & Auclair 1983, 
Turner 1983 and Thomas 1985). Therefore it was our aim to isolate and 
combine new active lactobacilli cultures for emmenthal cheese and espe
cially Lactobacillus casei-cultures which have remained with less atten
tion in cheese making. 

The acid production and proteolytic activity of lactobacilli were of main 
interest in this investigation. The organisms in question were selected 
from cheese material giving a representative picture of lactobacilli. 35 
different strains were isolated using MRS-agar and identified according to 
cell shape and physiological properties: growth at 150 and 450 C, carbo
hydrate fermentation, reactions in litmus milk, NH3 formation from argi
nine, and proteolysis. Further 17 strains were chosen for testing their 
acid production in skim milk at 400 C during 10 hours. In the proteo
lytic activity of these strains there were no big differences, it was 
strong or very strong. The main part of lactobacilli isolated were 
Lactobacillus casei-strains followed by Lb. lactis and Lb. helveticus. 
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The Lb. casei-strains were slower acid producers than the two others. 
The aroma production was simultaneously controlled. Differences in 
the properties of the isolated Lb. casei-strains occured in the cell 
shape, the growth at 450 C and the ability to ferment rhamnose, escu
line and cellobiose. 

Basing on the properties investigated several selected Lb. case i
strains were combined to new active startercultures to be used in nor
mal Finnish emmenthal cheese manufacture. In the time programm of 
cheese making variations caused by the development of acidity have not 
been taken into consideration, but the process was just the same as 
normally in Finland. In addition to the usual cheese evaluation after 
three months of ripening a separate aroma test was carried out and 
the taste of the test cheeses was estimated to be clearly better than 
that of the control cheese, and the ripening time was considerably 
shorter. 

As mentioned earlier the acid production of Lb. casel IS slower than 
that of the traditional lactobacilli in emmenthal cheese starters, 
and this means an accelerated ripening of the cheese as has been 
shown in the test cheeses. In this study we have succeeded in iso
lating Lb. casei-strains, combining new active starters, improving 
the aroma of emmenthal cheese and controlling its ripening. The re
sults obtained can be regarded as notworthy in future developmental 
work. 

REFERENCES: 
Accolas, J.P. & Auclair, J. 1983 'Thermophilic lactic starters. 
Irish J. Food Sci and Technol. Z (1) 27-38. 

Langsrud, T. & Reinbold G.W. 1973 'Flavor development and microbiology 
of Swiss cheese - a review. II Starters, manufacturing process and 
procedures' J. Milk Food Technol., ~§ (11) 531-535. 

Steffen, C. 1982. 'Die Kaseforschung im Dienste der Qualitatsforderung 
der Emmenthal-, Tilsiter- und Appenzellerkaserei' Schweizerische 
Milchzeitung !Q~ (94) 579-580 

Thomas, T.D. 1985. 'Role of lactic acid bacteria and their improvement 
for production of better fermented animal products. A review' 
New Zealand J. Dairy Sci and Technol. ~~ (1) 1-10 
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USE OF LYSOZYME FOR THE PREVENTION OF BUTYRIC ACID FER,'1ENTATION IN 
GOUDA CHEESE. LIMITED EFFECT OF THE ENZYME* 

J. Stadhouders & G. van den Berg 
Netherlands Institute for Dairy Research (NIZO), 
P.O. Box 20, 6710 BA EDE, The Ne therlands 
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Lysozyme (500 U/ml cheese milk) can only prevent BAF if the number 
of spores of butyric acid bacteria (BAB) does not exceed 300 per litre 
(normal population of milk). In cheese from winter milk (~1000 spores/ 
1) lysozyme is therefore not effective. The phenomenon is explained by 
the presence of spores less sensitive to lysozyme . Cheese experimen ts 
with arbitrary pure cultures of BAB only, do not allow conclusions 
about the effectivity of lysozyme. 
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EFFECTS OF TEMPERATURE, LACTIC ACID AND SALT ON GROWTH OF AND ACID 
PRODUCTION BY THE 'IESOPHILIC HIX~~D-STRAIN STARTER BOS'" 

M. Northolt and G. Otten 
Netherlands Institute for Dairy Research, 
P.O. Box 20, 6710 BA EDE, The Ne therlands 

The influence of temperature, pH, lactate and NaCl on the growth 
of and acid production by a starter was studied. Conditions in Gouda 
cheese were simulated in growing and stationary cultures. The maximal 
growth rate was measured at 30°C, whereas the maximal acid production 
rate per bacterium (RL) took place at 38-42°C. Growth was strongly 
inhibited at pH <5.7 and lactate concentration >1.1%, while also RL 
decreased. RL was strongly inhibited by NaCl. 

*Complete poster available from authors . 
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QUANTIFICATION OF CHYMOSIN AND PEPSIN IN BOVINE AND CALF RENNE1S 

S. Visser, M.K. Friedenthal l ) and H.S. Rollema 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 
1) Tallinn Technical University, Tallinn, Estonia (USSR ) 

For the quantitative determination of chymosin and pepsin in calf rennet 
and adult bovine pepsin A the method of Carnot et al. (1 ) has been 
adopted now as a provisional lDF standard procedure (2 ) . In the first 
step of this method the rennet sample is desalted after which both en
zymes are separated by chromatography on a DEAE-column. In a second step 
the clotting activity of each of the separated enzymes is determined 
using a reconstituted milk substrate. Results are then expressed as 
clotting activity units . An extension of this method was obtained by the 
standardization of the milk substrate using reference enzymes which were 
themselves standardized on a well-defined hexapeptide substrate. With 
this extension clotting activities are converted into weight amounts of 
chymosin and bovine pepsin (3 ) . Other quantitative determinations are 
based on immunochemical methods or on coagulation assays carried out at 
two different pH-values (4). 

In this communication we present a relatively rapid determination 
procedure which does not require the use of specific antibodies nor 
necessitates desalting and/or chromatographic separation of the enzymes. 
Our method includes the specific inactivation of chymosin (15 min) in a 
4.6 M urea-containing buffer at pH 2.0 and 30 °c (5). Before and after 
inactivation the proteolytic activity of the preparation towards the syn
thetic hexapeptide Leu-Ser-Phe-Nle-Ala-lleOMe is measured spectrophoto
metrically at 230 nm under specified conditions (6). The activities thus 
determined for the two enzymes are then converted to weight amounts by 
using specific proteolytic activities derived from experiments with high
ly purified chymosin and bovine pepsin A under the same conditions. Using 
specific clotting activities (7) the weight amounts of both enzymes 
could be converted further to milk-clotting activities. 

For self-prepared mixtures of the purified enzymes the method gave 
excellent recoveries, whereas for commercial rennets r eproducible results 
were obtained (coefficient of variation about 5 %) . 

References 
1. P. Carnot, J.L. lhapon, C.M. Mathi~u, J.L . Maubois and B. Ribadeau Dumas 

J. Dairy Sci. 55(1972) 1641-1650. 
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COMPLEXITY OF THE NATIVE CELL WALL PROTEINASE OF STREPTOCOCCUS 
CREMORIS HP AND PURIFICATION OF THE ENZYME 

F.A. Exterkate and G.J.C.M. de Veer 
Netherlands Institute for Dairy Research 
P.O. Box 20, 6710 BA EDE, The Netherlands 

The native cell wall-associated proteinase from Streptococcus 
cremoris HP is a high molecular weight complex structure. Two 
electrophoretically distinguishable proteolytically active components 
(1 and 2) were released from this organism when milk-grown cells were 
resuspended in a calcium-free buffer. Both components may disintegrate 
to give several catalytically active, partly less stable components of 
distinguishable, lower molecular weight. Component 2 (Mr 125 000 ) 
appeared to be a relatively more stable derivative of component 1 
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(Mr 135 000). The smallest proteolytically act~ve derivative identi
fied has a molecular weight of approx. 60 000·.' The proteinase has been 
purified with acceptable yields (total recovery of activity about 46 %), 
albeit mainly as component 2, using the affinity adsorbent carbobenzoxy
D-phenylalanine-triethylene-tetramine-sepharose. A similar result with 
respect to the derivative isolated and the efficiency of the procedure 
was obtained by means of co-precipitation of the enzyme during dialysis 
followed by sepharose CL-6B gel filtration (total recovery of activity 
about 52 %). Gelfiltration of an ammoniumsulphate fraction appeared 
to be appropriate to isolate mainly component 1. 

The enzyme is a serine protIAnase with a pH optimum around 6.4 if 
determined at 30 °c and with [ CH3J~ -casein as the s~bstrate. The 
optimum termperature was at 40°C In the presence of Ca +-ions and at 
pH 6.2. The action of the enzyme has been established to be directed 
preferably to;9 -casein and is characte~ized by a rela~ively fast 
initial progress of the degradation. Ca +-(and also Mn 2+-) ions confer 
stability on the enzyme. Bivalent cations (possibly Ca +) appear to 
have an essential structural function so far that they maintain the 
catalytically (most efficient) conformation. The results suggest 
stabilization of the native proteinase in a rather complex structure 
of catalytically active units which is integrated within the cell wall 
polymer network. 
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pH-INDUCED PHYSICO-CHEMICAL CHANGES OF CASEIN MICELLES IN MILK AND 
THEIR EFFECT ON RENNETING 

A.C.M. van Hooydonk, H.G. Hagedoorn and I.J. Boerrigter 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 

Skim milk and rennet-treated skim milk were found to show a 
different pH-dependence of the dissociation of casein from the micel 
and the micel voluminocity. At pH 6.0 the rate of the enzymic reaction 
is at a maximum; the voluminocity then has a minimum value. The 
gelstrength of a rennet curd reaches a minimum at pH 5.3. This 
coincides with a peak value of the voluminocity. 
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J.Jelinek, P.Brezina, L.Curda 
Chemisch-Technoloe;ischeHochschule, Prc:g, Tschechoslowz.kei 

In der hrbeit \vurde die biJchemische hktivit~t von vier 
gew!!.hlten st!!.mr,len der ?ropionb:;.kterien untersucht, die in der i._ilch
teclmolosie in der eSSE verViendet werden: P.freudenreichii, stamm 
Laktoflora 164, P.freudenreichii, ::.ubsp. shermanii, stamm Lr.kt:.lflo
reo 160, Schweizer l'ropionkul tur, staonl Laktoflora 336 und P.freuden
reichii, :mbsp. shermanii, 2teml'U Lyon 2. Die f.ktivit!!.t ,'/urde aus 
dem Gesichts)unkt ihrer 'iiachztums- und G!!.rungsaktivit!l.t, del' COZ-
-Bildung, der Bilduii3 von flttchtigen Fettslluren und der Produkhon 
von Vitamin Bl2 verfo1gt. 

Die Qlltersucnten stl!.m::le werden bei der VerGuchsproduktion 
der ~mrnent&ler~!l.,:;e in zwei l,iolkcreien in der C;:i.:.R einsest;:~zt. Die 
Herstellung und der Reifungsproze3 f~~den in allen F!l.llen unter 
gleichen Bedinguneen statt. ~s \vurde der Verlauf der PropiongHrung 
verfolgt und ~ro3e hufmerksamkeit v~rde der sensorischen Beur
teilung gewidmet. 

Bei dem Reifen del' Versuchs:Clice Y.'llrde die h!:lchste biache
mscho Jdetivit!l.t bei der Kultur P.freudenreichii, ..;ubsp. shermanii, 
stamm Lyon 2 festgestell t, die eine grB3ere I.lenge von freien i.mi
nos!!.uren vor allere Frolin bildete, ire Vorlauf der Propiong!l.rung 
mehr Propions!l.ure produ~ierte und an der Proteolyse der untersuch
ten KI13e am sMrksten von allen untersuc:lten Propionbakterien-St!l.!!!
wen bateiligt war. :Jieses l~rzebnis wurde ebeDfalls durch :~enso
ri::.clle "nE.lyse nacilgewiesen. 

Die l.rbc1t h2.t n;:.chge-aiesen, da3 die !C!l.se Qualit!!.t der 
l:mr:lentalerlcl!se durc}} Verwendung von ver3chiedenen ?ropionbc.kterien 
bedeutend beeinflu3t werden leanne 2benfalls durch die Auswahl von 
geeigneten 3Ummen kann die :aeifungsdauer reguliert werden, sie 
kann verkttrzt oder verll1ngert werden, wobei die sensorischen 
I::i,:;enschaften erhal ten werden. j,us die&en GrUnden ist es u:ibedingt 
nBtig, die biocl,emische ,:.ktivi t~t der l'ropionb.::kterien-Stl!mme 
in der Technologie der Herstellun; der Zmmentalerk!!.se grt1ndlich 

zu kennen. 
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PROTEINAS~ UND PEPTIDASZ D~R BrlliVIBACTEiiIU1'i LIN3NS: 
EIGENSCHAFTSIi UED D~GRADATIOlJ DER B1':rTE,{EN PEPTIDE 
IN DSR KASEN 

P.Brezina, J.KopecnyX, U.Plockova, I.Schovankova. 
Chemisch-Technologische Hochschule, Pras,Tschechoslowakei 
x Institut fttr Physiologie und Genetik der Vlirtschaftstiere 
CSAV, Prag, Tschecho31owakei 

Der bittere Geschmack del' Kl!.se stellt zur Zeit ein ernJtes 
Problem der Technologie der Kl!.seerzeugung vor. Zur Behebung dieses 
Geschmacks k6nnen ~nzymprl!.purate benutzt werden. Biner der geei~ne
ten Produzenten solcher Enzymen ist Brevibacterium linens. 

In unseren Versuchen vmrden im Ganzen 12 stl!.mme B.linens 
testiert /unsere Isolaten und IJolaten aus der ~urop~ammlungen der 
L:ikroorganismen/. Bei diesen sttl.mmen \'/urden folgende ::;achsturr.s
geschwindi-:;kei ten, der Proteinase- und j,minopeptidaseproduktion. 
Fttr wei tere Arbeit wurdenvier folgende Isolaten ausgew!l.hlt: 
JH, a, LOl, 200, die die Mchste l.1en;e der ':;xtrazeluh.rprotein2se 
und Aminopeptida~produzierten. Beim stamm 200 wurden die 3igen
schaften der ervlll.hl ten ~nzymen en,::;er beschrieben. Jiese Enzymen 
vmrden mit der Hilfe Gellfiltrution und Affinitl!.tGchromatographie 
auf HRDA-Zellulose isoliert. Jas gewonnene Praparat vmrde mit der 
Hilfe der 31ektroforese wf SD . .;-PAG charakterisiert. Optimde pH 
Proteinaseund J11lP-nopeptidas-l(,war 8,0 bzw. 7,13, die O:)tio2.ltempera
tur betrll.gt 52 0, bzVl. 32 :::. 

:.:lie P .'oteinc.se ,:;ind t1ber\7iegend des Serintyps und Amino
peptidase sind tY9ische J.Ietalopeptidase durch Kobalt aktiviert. 

Extrazelularenzymen, (,;CVlonnene aus den 3t!!.rnr:len JR, a, 101, 
200, y,urden .;ur VerfolgLmg der ;,.Bs;lichkei t der Je.;rada tion der' bi t
taren PelJtide ben:.lt~t. Jiese wurde ~:us ie::! ICl!.scn ies "':wmentc"ler
ty)S nit erhtlhten ;.uftretcn de::; bi tt:;ren }e;:;chm[~Ck2 und zvmr durch 
die :::';xtr<..kti::m und Verteilung (lurch Gellfil tration GeY/onnen. Die 
gewonnenen Aufschlu3geschwindigkeiten der bitteren Peptide bringen 
die Voraufsetsungen fttr ihre Testierung direkt bei der KtlseprJ
duktion. 
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~ew appl iC3tions Jf rennet mixtures in (heeSe~~kin~ 

rlu~ek,V.,~inafik,R.,~ou~kovj,~. 
Cairy ~€search Institute, ~e~k00rodsk~ 1174, 198 JJ Prah2 9 - Kyje 
C:llK 
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!s tl,E r~3u1t of 1;:.jontory te5ts we su;;gestea rennet mixtures conla inin.'i 
cricKer, pe~sin (CP),i'i.ucor miwwi rennet (;-i,!.:) in ratio of If,ilk clotting activity 
5~/SJ '-1r @/4j,chicken,oovine (..lr) and sHine :.)P) pepsin in r~ltio 50/JJ/2J. 
Tne~€ mixtures lere aS5essed f0r Edam type c~eese production on the plant 5c21p. 
Tre result oot:::inr::d '/jere compE,red .vith chee5err,~~ini:( experimrntsNiUI ot'ler 
~ixtures of rennet without c~icke~ pR~sin ?S Nell 2S wit~ sole c03gul~nt. Gurin~ 
these comprdive experim~nts lIere ... sed rnixtures uf [11,; a~d.)P '5J/SO,MM,dP ~nd ~F 
in r:;tio 40/4C/20 or sole ciJ"~ular1ts i.e., cormlercio;l chymosine rennet (t:H), 
ulymosine rennet obt2inf.d Jy fi,tu18tin,i suckl in!; calves ~lnd lvii;, rennet • .)ome 
oifferences co~ld be detected in consi~tency of the experimental C~PEse mede 
/; i th CP in rennet mix tures. The softer body of these cheese ;]nd c h2n~es in rig i -
dity, e13sticity and viscosity rather diminished with time of cheese maturJtion. 
T1e r:tio of soluole and aminoacid nitrogen to the total nitrogen in ex~erimrn
tal c~eese is related la the ty~e of r(nnets used. Especi31y those cheese 
produCp.d Nitn rennet n;i)(tures cont3ining CP sho ... ed higher ratios both of soluble 
arid iJrr;in08c id nitrogen. Cheese m3rie wit'1 rennet mixtJres composed by CP shoNed 
~J1sc 51 i'~Hly rl'.ore ~ronouncec f12vour when com~ared witt, control cheese cind 
resem~le:1 more matJr€d cheese. The commerci"l production of [dam type cheese and 
:,i:)rJvi"n 10:,f ,,~d ::Jlock crleese Nil~ t1f rr;ixLres of rennet containing j0-50/o 
of c1ickf:1l F~psin frorr, t18 wr:ole milk clolting activity I:; nOI. lIel1 adopted 
01 t1e cr,eese industr", of C.-r<. 
TJ:Jie 1 The ripening of Ed~m ch8ese "fter 2. Iflonths 
tX p.No Ren,wt MeA DM pH ~H TN ;)N AN 

type l~) (/0) (10) (k) (~) 
Ch lJJ 57,14 ),02 CJ J,~l 16,13 J,jj 

, "in vivo" 10J 53,30 5,40 d7 j,c7 16,47 8,B8 
j i,/,. 10;) 5d,&! 5,53 6..> j ,.1' 17 ,70 11,.l4 
4 :;P",,;,; '5J/50 57,S') ),")0 54 I\,JJ ~z,66 12,7J 
5 ;,r,,;~\: 58/50 57,34 ),5.:. 35 j,35 13,14 lJ,74 
G CP ,JP ,;i' ')J/..>G/2J 57,43 ? ,~5 Bd ) ,9( l6,~4 1") ,52 
7 i\~,;,j?,;,P 4J/4J/iJj7,77 ),0':' 37 ..l,d.; 15,64 l',i9 

i.:CA4IilK c1ottin., i::ctivity,OM-dry m<1ttE:r,pri of 109 cheese .;lurrj+jC ml walfr,~H 
-:;Cidity of 1011 cheese+2J ml \,3ler in ml O"Smol N?'JH J:H 100/i cheesc,T~~-lot21 
.,itro~en,~:\-solut)l(;,Ai';-~.min~:;cic nilroiit:n :.;s i~ of Ti'i,in vivo-chymosin from 
fist~l~ted cGlves . 
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The research of the new sorts of starter cultures for cheese 
manufacture 

Minarik R. 
Dairy Research Institut TBbor, Czechoslovakia 

The starter culture. having the antagonistic effect against 
the undesirable bacteria are applied in cheese mating sincle 
lately thus improving the quality of chetee. We have studied 
the application of cultures L. Plantarum as well as L. Lactis, 
the latter of which has the higher producion of lactic acid 
as well as the better premises of its industrial application 
in comparison with L. Plantarum. 
The six strains of L. Lactis from the Collection of Dairy 
Industri in Prague (CzechoslOYakia) have been tested. All tes
ted strains inhibited the coliformes as well as the spore-for
ming bacteria. The trials have been carried out on a compre
hensive large scale, this communication however is limited 
only to the obtained practical results. 
The dUltures L. Lactis have been applied in a volume of 0.02 % 
besides of the current mesophilic bacteria in the manufacture 
of various Dutch-type cheese. The way of cheese processing 
was not aletered. Cheeses ware pressed one hour as a rule and 
they were salted immediately. 
The application of L. Lactis led to a somewhat more rapid lac
tic acid production in the first stage of the process, to a 
bi t higher solids content and to a higher acidity before sal
ting respectively. 
During the course of the ripening a somewhat higher but regu
lar breakdown of protein occured. The limitation of bacteria 
undesirable from the stand-point of cheese processing has led 
to the better structure, eyesfromation, cleaner and more pro
nounced flavour and to the prolonged keeping quality of pro
duced cheese respectively. 
The application of L. Lactis in Dutch-type cheese manufacture 
makes it possible also to eliminate the use of INO)" 
The culture L. Lactis has been applied successfully as a com
ponent of a special mixed bacterial starter in the emmentaler 
type cheese manufacture. In the cheese process applying the 
men ti oned cul ture, there is po.sib le to sal t the cheese illllle-

• • I • d1ately after S1X hour s press1Dg. 
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A Diffusion Kodel for Describing Sodium Chloride Movement 
During Sal ting of Cheese in Brine 

w. ..t.l!.+ y • + Josef Hor...,., Prokop Nekav..,,' , Pavel Brenne. 
!leneral Management, Dairy Industry, Prague, Czechoslovakia. 

Insti tute of Chemical Technology, Prague, Czechoslovakia. 
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The" diffusion oflaCI'into the surface zone of cheese was stu
died during brine salting. The content of laCl in slices of about 
1-3 am thickness scraped off was determined by tija ion chloride selecti
ve electrode method. Measurments were performed with model cheeses and 
brines, the composition of which was exactly defined. The results of 
these experiments were proved by measuring in cheese factories. 

The determination of an acceptable methema.tical model of HaCl 
diffusion was conditioned by presumptions such as: the constant value 
of the diffusion coefficient of NBCl during brine salting, the constant 
concentration of HaCl in brine (XL)' the perfect stirring of brine, 
the symetric one-dimensional maSS transport, the homogenic structure 
of cheese curd, the well-known equilibrium concentration values of 
laC! on the boundary line cheese-brilie. 

The diffusion coefficient values of HaC! in cheese were deter
mined by two methods based on the Fick's second law: 

1 .. the method using penetration of HaC! through a cheese slice f'ixed 
into the diffusion cell apparatus in which the space with bri.lle ia 
separated from the distilled water by the cheese slice; 

2. measurments of NaCl diffusion between two compact blocks of chee.,s,. 
the former was sal ted, the latter was not, both were lying contacti:lg 
each other. The equilibrium values of concentration of HaCl (Xg) on 
the boundary line cheese-brine ~ere obtained by statistic treatment 
of dates after a long time of s~lting. The relationship,' between ~ 
and Xr, was found: ~ =- q~.+k.xr" k and q are characteristic constants 
for e~h type of cheese (dry maner) and the temperature of brine. 
Both different methods providarl practically coincident results for 
several types of cheeses. 

A mathematical model was proposed to desuibe the intake of 
HaC! into the cheese surface during brine salting according to the 
above-mentioned conditions. It could be seen that theoretical diffusion 
curves simulated by computers fitted the experimental values very well 
indicating the accuracy by wicht the proposed diffusion DIOdel could 
predict the HaCl intake into the cheese surfa. during brine salting. 
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THE EFFECT OF MILK PROTEIN GENETIC VARIANTS ON CHEESE MAKING 

E.R.B.GRAHAM. D.M.MCLEAN. P.ZVIEDRANS 

INTRODUCTION 

~netl~ v4flants of t he (lit, "hl~ n ll1{31ninll the type 8 ,_tlC ~~rJMU of "~aseln and 

I('casem lltlve a 5hort~r rennel coaguJalloo lillie am give a flDer curd than tile A varlann. 

The t ype B va r l.,l of ~·lactog l ob\lltn 1$ associated .. ith a higher concentratlOO of casein 

In the III Jlk atId a hlgI'oer proporuonaf ClI.$oein In tile IIIU k prote in. 

Inthlse.r:pe r l.lle1lt cheddarchee<;e-..asll!ldefr~.llkof IndiVIdual fneSlatl caws havLIIII 

all type AgenetIC va r iants of ,-casew. K'casem dI'd " lactoglobulIn or pre<lClftlnantl y type 

8genttlc varl lllll$ of the s.vneprote lns. 

METHOD 
Type B C0W5 were paIred .. ullin frles'an herdS"lth AcQltS MvmgS l.ll lar Stage of 

lactation. age IIfldlllllk proouctlon.l},ly.jJklf,tha lot.IIiItlC cellcoum of tess than 1'10 .000 

celh per.] was taken for c hee5~kUlg . The 11111'< .oM analysed fo r fat , prOl t ln And castlll 

and standardISe:! to a r:uelr\ t o fat ralloor 0.68. Each .. ll k was teSted fm liS uteef 

deve lopr.en t of (ll curd (lrme~s on addltJQIl of renne t 4nd (1I) dLld prodoctJan on MldltlOll 

afdlfferent~nt~ offrolt'nd ) re<tsetstaner.ThetIJlle af renne tol(!d ll lOnandthe~unl 

a f starter added ..e re M Justed f()r each pal[ of '1I1h so th.at til .. renne t curds "",re cut 

at t~s.-etaoeaJld the rates of a(ldproductlonIfl'Te SlI!l1lar. 

OItddar cheese W4S lIICIde US 1nt! traditional Illethodsfr{Ifl 12 kg.-ounts of .. Il k frca 

Jndlv ldU4I(~andfr(lllOOkgaJllOW'ltsofll\llkwhlchhadbeenPOOIM¥cordLnHtoger>()t ype. 

The cheese was analysed e~·pren. 

CHEESEMAKING VATS 

RESULTS 
The u" 1I1ken for the A.Ilk todevel~ tile curd flntne55 r(!(lUlr~ for CUtting was 

at least ~O\ (l~ I!Ilnutes) looger than that for the B .. il k (Table I). The yield of chene 

wlld~ per ""It of prot ein 111 (he IIItlk was rmre than S\ grea t er far (he type B l'Illk <CJlP(I.re< 

In Ihal of the t )'lle A .Il k ooth for 1nd l~ ldua l lOW ",I lks and for pooled c"'" IIItl k. Chee~e 

TABLE 1 
IENf YU!IJ) OF O£OOAR 0E!Se MADe FIIOI 12 KC Mill FklI 
ItII lvlOOAL. allIS HAve rm A Nfl rm 8 CDeTIC vAlJ ANTS 

OFnttU Mi Ll PROJ1;IIf:i 

lOOl/A 

t()OfCOIIS 

~[1.J PfIOTE IN. , }.Ol vn 98.1 (n.5.) 

TlJoflOcur.NIN JO 1\7 (1'<.001) 

ot:fSfSOLlDS.g 71 4 !21 ' 141 !2O' 103.7 (n.5.) 

O1Ef Sfstl.IOS/PlUTElN '18 2.51 IOU (P<.OOI) 

FAT RfCMRY.\ 88.' 91. ~ IOJ.O (P<.OOI) 

PRO'l'ElNI/;fCCNERY.\ 70' 79.1 103.7 (P<.OOl l 

TABLE 2 
CI1CPIlSITIQri Of Q£OOAA O£ESf f!W)f ~1KH II t:G MIlJ: Of rrPE A 

AItlTYPE BWflICVAAINf['SOfllfi.fN!1l PICTI IJr6 

)I()[sruRE.\ 3\' 3U 

IWTE IN. , 14 . ~ 

FAT. \ J3.0 n.~ (1'<0.01) 

fAT [N~[snJRI: . 

FRt: E·SOun<;. , Sl.' SlS ( P<Ol) 

CONCLUSION 
tr leS!<II1 COWs ha"ng t)"lX' B senetl( varLiIflt~ "f ' ·caSCIII. 

oIJKl " h'ghl'1 vl"l d .,f checs.: . Thrrc f ~ TP l Tl(re<lS 1 n~ the prapor! Ion of type B genet I' varIant. 

In Iht· tJ~ l fl C"'" popuLlt lor, .. ,..,llf lap rove I hf' prof It abl l ttv of cheese lftafluf,!(lUTe . It ooould 

110\ he d lf flu, ll to Indad~ .llk protei n ge-n~l l t ViOlliUl l S n an additIonal criter Ion In 

lh!,-bre<:dmM<>f dairy (dttl r by selec( l ng type B tJtJ\h for artificIal breed Ing . 

NORTHFIELD RESEARCH CENTRE . DEPARTMENT OF AGRICULTURE. 

ADELAIDE. SOUTH AUSTRALIA 
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INFLUENCE OF A PRE-ACIDIFICATION IN MAKING SAINT-PAULIN 

BY FULL-CONCENTRATION WITH ULTRAFILTRATION 

R. DELBEKE, G. WAES, R. VAN RENTERGHEM, M. NAUDTS 

IUltrafiltrationretentate] I Cheese 

46 % total solids (TS) additives ,treatment 50 
no whey expulsion 

2J. % proteins (P) \. 23 , 

21 % fat ( F) 4 weeks ripening 23 

I To avoid I 
- strong acidity, unpleasant deteriorated taste, 

lack of taste 

- mealy texture, lack of elasticity 

I A combination is needed orl 

% TS 

% P 

% F 

- retentate with less than 1.9 % lactose and 1.9 % ash 

- pre-acidification for ca. 16 h at 20°C 

- renneting at pH 5.2 - 5.0 

Government Dairy Research Station, 9230 Melle, Belgium 
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FRACTURE PROPERTIES OF GOUDA CHEESE 

General 

Fr'dctJ!'E is .L!".itia:-2: ::-. 

3-::::,€ss is hgheY' tr.an :~,e stress 

acre:,sion<otesic:1 .:ocrces ir. 

the rraterial. Ir.hoT":)ger,eities 

ir, ebe naterial Collse stress 

concer:tration, w!<icr-. cat.ses 

fractU!"e to acc"..!!' at a .::;we:r 

overall s"'::-ess thar. WGlIl: 

otherwise l:.e the :aS8. 

An initially formed cracjr ther, spontaneouslj' prcpagates 

as long as t"!le stra:'r; energy released ";;'j progress of d 

crack suffices to provide the er,ergy r.eeded '::0 create 

new crack s..ll'faces. 

Another importa::t parame":er is the deformatio:. at 

whic:: fracture occurs (= Ef). 

The fracture stress t= Of) proved to be ir.depende:Jt of 

the type of deformation, the overall de!'cI'r'.ation at 

fracture was not. 

compression :0: "lZ[ 
" 

bending A "LL 
" 

tension -~- ·,tL 
" 

3y applying dEfe:::'ent si~e notches in a sal'lple 

testec iT. te;)sior., ajditior.a: idormation al::out 

the fract'lre ~e!-:avicdr can be octair.ed. 

AgrICultural University 
Dept. of Food SCience 
Blotechnlon, De Dreijen 12 
6703 BC Wagenlngen, The Netherlands 

Some resu[ ts 

~ rle IT.agni t1...de of tI':e fracture paraneters Je:;e:1':'eC: on: 

- The rate of deformation E. 

Cheese is 3. visco-elastic 

materia':'. This means that 

part of t!1e strain er.el'gy 

is lissipated during the 

deforMation, which part 

.iepenc.s ilMO<lg otters on the 

jefo!'mation rate. The 

resul"':5 were indeed found 

to be depended or; the 

,:ieformation ratE'. 

- Moisture ar.d fat of c~eese. 

A cheese with a lower mois

ture content generally is 

firmer. :his car; be measured 

hy r.:ean.'> of the initial 

slope (tga) of the deforma

t':on CJrve. which is a kind 

of complex modulus. This 

modul:;.s however. mayor may 

not be correlated witt: the 

fracture parameters. Frac

ture parameters markedly 

jepend on fat content and 

on maturation. 

- Maturatior. and proteolysis 

of cheese 

~aturation primary irtplies 

proteOlysis, but it commonly 

goes along with a decrease 

in moisture content. Consist-

ently, the deformacion needed 

for fracture decreased with 

advancing maturation, 

although during the first 

month the decrease was 

marginal. 

, 
\ 

\ .... ~:.ry_~o~~9..:heese 

mature cheese 

logE 

log E 

water 
fat free dry matter 

"~ 
Iu' 

H. Luyten 
T van Vliet 
P. Walstra 
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EFFECT OF MECHANICAL PRESSURE ON THE SYNERESIS 
OF REN NET CURD 

INTRODUCTION 
Synf'feSIS rate IS qreatl} mfluf'rKPd b} procf'SS cor1[l1-

lions, such as pH. temperature and Il1f'ChanlC'ill treat

rnE'nl. To enhancE' our llmJefstarldlfll) of ~\nprpSls of 

Indl\ldual curd partlf'jps, a O'lp-dlmeoslol1ill approach W<J3 

u5rd I':. In thiS Wen e\prrlmenlill results ,s,rwreSI5 of 

thlll slab~ of curd~ ('uuld be compared with model r81-

l'1I18tIO'lS. 5~rleresls can be described by the pquatlQn of 

Darl'Y, whlrh ~tLlt(,5 that the linear flow r(lle v IS ljl\pn 

b, 

- B~P 'n f [IJ 

where B IS the perrnedbilily uJefflC'lent, '"1 IS the \·18r05-

Ity of the whey and L'lP f IS the pressure gradient. The 

METHOD 
The microscope method used b} Van Dl)k (l~ for rneas

Uflnf] thp shrinkage of Ihm slabs of ('urd was e\!Pf1ded, 

as outlined In F Igun: 1. After starting syneresIs b, 

RESULTS 
Flglirp 2 5~10W5 the Initial shrinkage of the slab to be 

proportlondl to ~e after application of thr extra load, 

In accordance with theories fur consolidatIOn processps. 

Results of model calculations ot the shrmkagl: ') mmutes 

after startmq synereSIS were In reasonablE' aqreemf'nl 

CONCLUSIONS 
The mflllcnre of mechanical pressure on s,T1PreSIS ratE' 

can be accurately dctcrmmed. 

2. A small rnechanlcal pres~ure already IC!lrls to ,In 

merwhelmlng Increase In the syneresIs rate of rennet· 

Induced milk gels In thf' Inlt 1fl.1 phase of the syneresIs 

process. 

Application of consolidation theories may be useful In 

describing syneresIS of milk gels. 

Agricultural UniverSity 
Department of Food 5nence 
Laboratory of DOIrymg and Food Physics 

Blotechnlan, De Dreljen 12 
6703 Be Wagenlngen, The Netherlands 

pl'PSSLIfe e\f'i'lf'ct LJll the whp\ t, P flld} ;'rsiJit trnlll: 

I. [ IHJOl.JE'1l0ll~ s,neff'SIS pres:,urr l1111' to tile LI';lITil'llj('

I1WI11 of the CClSelJ1 !le\wor;': JJ - I Pal, 

2. Mt'ci1anlr8i prr5SlIfe dur tr. <.Jpplll'alI011 of ,i 10,IU 011 

Ihl' slab III - 611 Pi)". 

I. PrpssllLl' dlJP 10 IJf<JlltatlOiIClI lorrf' tJ - i 1\]1, 

:)ul'lng actu:lI f''ll,psrm,iklnq Ihe ~'nd(lqfJ10IJ5 Jrf'S5urt' Lilld 

the ,(lliabit' rnechililical prp55\1r,', C',HI~('d h\ ('lit t i!lIj, 

stlfrlny ::;nd pff'SSlllIJ. oE'ern to IJI' Imporlallt. 13. nP and I 

\af) wllh thf' st::;tf' of sl1flllkac]l'. luCdlI:J11 ;lild llllH'. 

Appl, Illy equClllllIl [II lu small \0111111(' pll'llll'nl S III ('(Jnl-

blrHltlOn With till" equ8110rl 01 eOnlllllJlt\ ql\l'~; 0111 l'\prrs

SIOIl bf ~!Ilf'r{'sI0 ratl', whICh ('all b[' nlmWfl\ ilill juh('1i 

mOI~Il'nlllC; thr surfclC'e of thr slab, m{'(-ilan:C<-l1 IJrI'~sllr(' 

was applwd, .ISlllq hlghl) pf'rmt'ablt' qlilSS flllpl· plates. 

The sllflllkar)p was dl'terrllllwlJ 0)- flll'lJSlllq I.lll Ihp ~urtilrl' 

of thp gICl~S filter ~Iatf' Clnd r['ddlng (lll thr' rha'l(JP III 

Ilelqht on thE' rTlICfOlllptf'f. I<:f'rollslltuted Skllllllllik was 

used, !JH aJlusted by f-ICI, wlrh ',til) ~P111 l'l'llIH't ;,t '0 

"(-. S,nere51s WilS stilrtpct m rni!lutl's aftN f!'1l11f't <lddl

lion, while nll;'challlf'al pfl'S~Urf' W<l$ dppiu',1 hI! ':('C(l'Hb 

thert'Clfter, 

With thr r\perlmf"1tai ffsults: Flquyr !. l)e\ICllIUI1S IlId) 

be due to thf' \lsrfl~pIClqtlr ('hafilrtf'r ()f milk C)p[s ',li, 

l- urlher studies cunc[,fJ1lng thr' lI1f1l1pnCl' uf rheolol]lcal 

proper\H?S OiL ttle dlel'l of rnrrh<lnH'fll pfI'SSUIr an' In 

Pffl(]H'SS. 

REFERENCES 
H .. I.M. ,Gn DI[k, Syncfrsl3 of rUfd. [)()clnr,ll ltwsl5, 

/'1~rlrllltllLill Unl\['rsll}, WClqelllllljE'Il, 19H:!. 

H .. l.M, ,iln Uqk. P. Walstfa &: J. Srhenk, ['hprn I_ny. 

28',1984'114 I. 

ri. KdlllphulS, j"LJ.J, JOllgschaap P. [lolil N, ,I. Coll(JI(i 

Irlterf. ~rl. '181 1'-)84\4S9, 

We arr mdcpted to the Sllchtmlj J. Mesdaglom1s for fllli.lfll'lal 

sLlPJ-lort. 

H.J e M von den BIJgaart 
P Walstro 
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PHYSICAL AND CHEMICAL CHARACTERISTICS OF GOAT MILK 
PROM YUGOSLAVIA AND ITS CAPABILITY OF COAGULATION 

LJ. KRSEV. Z. RAC~ LJ. TRATNIK 
laculty of Food Science and Biotechnology, Zagreb 

Dairy factory. Zagreb. "Dukat" 

Introduction and Purpose of Research 

To produce the goot cheese of good and unified quality, 
one should know physical. chemicot and technical chara
cteristics at milk, Its capability of coagulation and chara
cteristics of the cocgulum. 

The purpose of this, work WQS to research the choracte
"StICS of goat milk from Yugoslavia, Its capability of 
coagulation by microblOl protease and then charocterlstlcs 
of gel. 

Material and Method of Work 

Du"ng the lactation In the year 1985., every ten days 
have been token samples of goat milk IAlps and Sana) 
trom herds which are raised in the north - west part of 
Vugoslayia (A) and froin herds In the centrol port of 
Yugoslayia (B). 

For coaguLation have been used mIcrobial proteose: 
"ReniLose:-Fromase- and -Mikrozyme" 

Analytic Methods 

AnalysIs of 101~i protolns, casems, lactose and dry 
matters has been f ixe4 by IDF regulations. Quantity of ach 
and Co has been fixed by .. Brillsh Standard" f74f 11963. 
milk fat by Gerber, acidity by "Soxsket -Henkel method,""1, 
aCs2, B, K haye been determmed by electrophoreSIS (:>-8,6 
pH) toward Boulanger,,, - lactolb\lnin and B-Iactoglobulm 
by electrophoresis of curdle (pH 8.61. hydralisation or. . 
micelles haye been determined by measurIng the humidity 
of sediment o"or centrifuge (65000 g l. collOid Co has. 
been delermined fluorometrically and total collOid Inorganic 
P by cotorimeter. coagulation and gel characlenstics hove 
been researched by automatic torsional VISCOSimeter PIlOt. 

Results of Work 
Charoctenstics of goat milk are presented In tables I and 2. 

Table 1. 
Standard I-Test Middle value 
deviation 

A B A B 
Milk fat r/.) 4,40 4,8 0,200 0,310 5,891 

Total proteins (~.) 3,3 3,45 0,130 0,223 0.582 

Casein (.t.) 2,53 2,61 0,094 0.235 0.677 

Whey protein (.t.) 0,83 0,91 0.044 0,09 1,811 

lactose ('4) 4,12 4,35 0,089 0,175 1,391 

Ash (.t.) 0,75 0.85 0,272 0.317 3,299 

Co rlJ 0,t3 0,12 0,031 0,0 

Acidity 0.15 0,16 0,0 0,0 

pH 6,4 6,65 0,0 0,071 \373 

Density 1,0306 \0308 0,0 0,0 

nA =35 nB =33 

Table 2. 

M,dd Ie value 
Goat milk Cow rrilkV 

A B 
Casein d:.1 4,9 5,1 38 
Casein tis2 15,3 11,4 12 
Casein B 47,8 44,2 36 
Casein K 18,5 16,8 14 
d. -lactolbumln/B-loctoglobulin 0,58 0,62 0,4 
CollOid Ca('!.of total Co l 61,3 62,8 65 
lnorgonic P (gil) 0,66 
Colloid P ('I. of tolal P) 50 
Hydrotisatlon of micelles(g/gDM) 1,62 1,7 'I' 
it Informations from literature 
Table 3 presents Ihe coagulation capability of goat milk 
by mlcroblul protease in comparison with coagulation by 
animal protease. 
Table 3. 

Coagulatiog time 
(min) 

Coagulum firmness 
(mV) 

CONCLUSION 

Middle yalue for goat mill< Middle value 
( A.B) for cow rrilk 

Renilase Fromose Mikrozyme Anmol Arimol 
proteose proteose 

18,7 19,5 19,0 19,6 35 

44,S 42,2 41,8 43,9 75 

- It has been established relative COinCidence of goal milk 
structure in two hested regions. Significant difference has 
been established for fat and ash 

- Values ior Co, Pond yalue for hydratisation of micelle 
are identical for both regions. 

- In comparison with cow milk, In goot milk hove been 
estab~shed smaller quantities of "s1 casein and larger 
quan1ities of "s2, Bond K casein 

- Hydratlsation of miceUe is larger in goat milk 
- Floculatlon time and curdle strenght time are very diffe-

rent with mlcrobiall animal. 
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ULTRAFILTRATION OF CHEESE CAlmtffiERT BRINE 

v • 

LJ. KRSEV, Z. KORITNIK, LJ. TRATNIX 
~.uliy .t Foo4 Sc1enoe and Biotechnology, Zagreb 

IBiry faciory, Zagreb, ItIMkai" 

Introduction and Purpose of Work 
Durmg its usage. the bnne becomes "enriched" with mi

neral and organic matters and with microorganisms, which 
influences on cheese quality. 

The purpose of _k was to compare the application of 
ultrafiltration With the application of classical method of 
brine cleanSing. 

Material of Work 
The brine samples are taken from Industrial production 

of Camembert cheese. Every two days NaCl is added In 
brine because of densi ty ; brine used up to t~ th day. 

Methods of Work 
Classical method of brine cleanSIng Includes neutralISa

tion and thermal treatment (95'C/3min). 
Uttrafiltration of brine is carried out throught DDS 

membrane -generation II. Total N IS determined by micro
Kjeldalh method, mineral structure and lactose are deter
mined by spectrophotometrical method 

IDF regulations are used for microbiological analySiS 
of samples. 

Results of Work 
Table 1 presents results of follOWing the chonges In chemical 
structure of brine. 

Table t 
Results of FallOWing the Change in Chemical Structure 
of Brine 

Time days 11 13 

Dry mailer (gill 270~ W,81 2'10,98 m,5 17IJ1f> 27O,9S m,15 

DenSity 1,165 1,175 1,173 1,172 0'1,175 1,172 1,171 

pH ~I 5,5 5,1 4,m 4,68 ~6 4,55 

NaCI (gil) 270,77 246,6 264~ 260,11 258,13 ~IS ~ 

Lactose Ig/ll 0,65 1,31 1,42 1,95 2,31 2,41 

Total N (mg/l) 58,6 92,8 13~6 16\38 i71,8S 183,1 

Aprotetn nitrogen {mg/ll 0 45,1 17,1 94,3 119,4 1~9 IlI,2 

CO (mg/l) SS 221 398 462 601 618 631 

Mg (mg/l) 11 31 29 29 28 27 

n=5 

Tabte 2 presents avera~~ microbiologICal structure of bllne 
(first day and otter t3 day) 

10ble 2. A,erage MlcroblolDgiCQI. 5truc,,,,~~lInel," ImllBnne) 
Fost day !lth day 

MesopM AerobiC Microcoganisms 1200 230000 
Coli Bacteria 

Micrococcus and St~tococcus 
Veast 
Matds 

50 
3 

t2000 
51000 
f8000 

Table 3 presents changes in chemical structure of brine after 
using the ctassicat method and ultrafiltration 

Table 3. Change in Chemical Structure of Brine After Using 
the Classical Method and Ultrafiltration 

Before Aller treatment 
tleOtment Classical UF method 

pH 

Total N (mg/l) 
NPN (mgll) 
Co (mg/l) 
Mg Img/l) 
Lactose (g/l) 
Sediment (gil) 

---1 thmnaL trealmelil 
4.56 6.7 

198.4t C 147,20 
t40.9 123,5 
64.1 85,0 
26 to 

2,38 1,69 
to 

4/0 
130.12 
118,91 
270.0 
17 

1,38 

Table 4 contains the Inlormations about mICrobiological structu
re or brine oller thermat treatment and ultrafiltration 
Tabte 4. Microbiological Structure at Brine After Classical 

Method and Ultralillrotion (in lml/Brine) 

After thermal After UF method 
treatment 

MesqlI1Il aerobic microorganisms 0 80000 
Coli bacteria 

Micrococcus and ~~lococcus 
Veast 
Molds 0 

Conclusion 
- [)Jring usage at Camembert cheese bnne, the quantity of 

organic and mineral mailers and microorganisms IS inC:rea 
sing iI it while pH i. lolling. 

- Application at thermal treatmenl in cleOflSlng the brine 5IQOi
ficanlly leduces the quantity at organic and minllfol mailers 
and helps to attain a micrabiological cleanhnees of brine 

- Good nMcrobiotogic:al cleanliness and noticeabte demlnero" -
sotlon of brine are attained by ultrafiltration 

- UF method is simple and economical and and doesn't . 
cause corrosion. so that it is beller treatment for cleansIlQ 
the brile 
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Autolysis of lactic streptococci in milk 

Gerd Vegarud and Thor Langsrud 
Department of Dairy and Food Industries, 
Agricultural University of Norway, 
N-1432 Aas-NLH, Norway 
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ACCELERATED CHEESE RIPENING WITH DEBARYOMYCES HANSENII AS AN ADDITIONAL 
STARTER 

P. Deiana, F. Fatichenti 
Istituto di Microbiologia Agraria e Tecnica Universita di 
Sassari-Italy. 

In Pecorino Romano cheese-making trials on an industrial 
scale, a selected culture of Deb. hansenii was added to the 
lactic acid bacteria starter.-The-yeasr-developed well 
towards both the centre and crust of the cheese, and proteo
lysis was quicker. The production of volatile and non-volati
le acids not only took place more quickly, but also proved 
to be more abundant in the interior of the wheels than towar
ds the exterior. NCN and NPN were produced in greater quanti
ties. As well as overall ripening being accelerated, superi
ority over the controls resulted in colour, texture and orga
noleptic properties. 

TUESDAY - POSTER 33 

A KINETIC STUDY OF OVOMUCIN INHIBITION ON CHYMOSIN 

I. Soderberg 
Department of Food Technology, University of Lund, P.O. 
Box 124, S-221 00 Lund, Sweden 

Ovomucin, a glucoprotein, has earlier been described as an 
inhibitor of milk coagulation. As such it could be used to recover 
chymosin from whey. Therefore the inhibition of chymosin with ovomucin 
was studied with the commercial hexapeptide HLeu-Ser-Phe-(N02)-Nle-Ala
Leu-OMe as substrate. 
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MINERAL CONTENT OF FRESH AND SEMI-HARD GOAT'S CHEESE 

M.C. Martin-Hernandez and M. Juarez 
Instituto del Frio (CSIC). Ciudad Universitaria. 
28040 Madrid, Spain. 

The main and trace mineral element contents of fresh and semi
hard goat's cheeses during manufacturing were studied. 
The samples were taken from four batches of each type of g::>at's 
cheese prepared semi-industrially. Fresh cheeses were 
made without the addition of starter. The process for 
preparing the semi-hard cheeses, which made with starter 
included separating a part of the whey and replacing it with 
the same quantity of a 5% NaCl solution. 

Table 1. Distribution of mineral elements during the manufacture of fresh and semi
hard goat's Gheese and retention in brined cheeses 

--------.---
Total Na Ca Mg P Fe Cu Zn Mn Fraction solids 

( \) (mg/IOO g) (mg/kg) 

Milk 12.97 52.B 129 11.1 BO.9 0.37 0.25 2.77 0.033 
Whey - 62.7 47.3 B.3 34.7 0.13 0.07 0.27 0.007 
Curd 30.28 37.0 401 IB.7 245 1.24 0.68 11. 19 0.107 
Brined cheese 42.58 200 600 23.1 345 1. 78 0.78 14.Bl 0.169 
Retention (\) - 16.B· 79.1 35.4 72.5 Bl.B 52.9 90.9 B7.1 

Milk 13.44 44.2 135 10.2 B3.0 0.36 0.21 3.28 0.032 
Whey - 45.0 50.0 7.0 32.0 0.11 0.06 0.12 0.008 
Curd 34.40 47.5 390 15.5 223 1. 62 0.76 12.53 0.135 
Brined cheese 45.60 79.0 573 26.6 343 2.35 0.75 18.51 0.203 
Retention ( %) - 18.3· 55.2 33.9 53.7 84.9 46.4 73.4 82.5 

• Calculated on a curd yield of 24% (fresh) and 17% (semi-hard). 

The results indicate that,with the exception of Na and Mg,fue 
mineral elements present in the milk are retained in the bri
ned cheese in a proportion higher than 46%. Calcium was retai 
ned to a greater extent than the other major elements, follo 
wed by phosphorus. A substantial increase was observed in the 
trace mineral element content as compared to the trace ele
ment content of the milk. 
The differences found between the two types of goat's cheese 
studied may be explained by the lower pH of the semi-hard 
cheese resulting from lactic fermentation. 
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CHANGES IN THE NITROGEN AND LIPID FRACTIONS OF CABRALES 
CHEESE 

L. Alonso, M. Juarez and M. Ramos* 
Instituto del Frio (CSIC). Ciudad Universitaria. 
28040 Madrid, Spain. 

*Instituto de Fermentaciones Industriales (CSIC) 
Juan de la Cierva, 3, 28006 Madrid, Spain. 
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Cabrales cheese is artisanal blue cheese made from cow's milk 
with 20-30% goat's and ewe's milk. This study deals with the 
changes taking place in the proteins and lipids in Cabrales 
cheese during ripening. 
Five batches of cheese were prepared. Analysis of the gross 
composition, nitrogen fractions, fat indices, free fatty acid 
and glyceridic fatty acid composition were carried out. Elec
trophoretic analysis of the caseins was also performed. 

Mean values of compositional ctlaracteristlcs, soluble rlltrogen lSli), 
non protein nitrogen (NPN), free amino acids (NH 2-N) and Reichert-Mel5s1 
(RM), Polenske (p), Kirschner (K), refraction (IR)' free fatty aOld (FFA) 
for Cabrales cheese durlng rlpenlng. 

Ripenlng time 

Aspr:ct 

2 days 1 month 2 months 3 months 4 months 

pH 5.31 6.04 6.26 6.59 6.77 
Fat (S) 29.25 35.31 33.7:1 32.88 30.6] 
T5 (S) 59.27 69.23 66.07 63.69 61 . 2~ 
NaCl (S) 2.08 2.87 3.81 3.69 3.73 
5N (S TN) 19.10 35.70 ')8.06 81.74 88.09 
NPN (S TN) 9.15 22.54 39.94 70.03 69.47 
NH;rN (S TN) 0.7 5,9 10.8 19.4 22 .0 
R/II 26.2 24.2 20.9 19.3 18. ~ 
P 5.3 4.3 4.0 3.4 3.2 
K 23.2 20.7 19.6 17 .5 14. 9 
IR (40'C) 1.4532 1.4534 1. 4511 1.4493 1.4478 

FFA' 1.69 6.93 11.29 19.38 28.05 

T5 ~ Total solids; TN = Total nitrogen; °mg KOH/g fat 

Extensive proteolysis and lipolysis occurred in this type of 
cheese. Approximately 88% of the total nitrogen in the mature 
cheese was water soluble, and almost 79% of the water-soluble 
nitrogen was non-protein nitrogen. Degradation of~ - and 
j3 . s 

- caseln was nearly complete. The free fatty acid content 
was high, and there was a significant decrease in the short 
chain acids of the glyceridic fraction. 
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CONTRIBUTIN OF S. LACTIS STRAINS AND STRAIN MICROCOCCUS 
M-l04 ON CASEIN DEGRADATION 

D. Obradovic 
University of Belgrade, Faculty of Agriculture 
Departmant of Microbiology 
Beograd, YUGOSLAVIA 

It has been found that in conjoint cultures ~ lac tis AK-60 and Micrococcus 
M-l04 grow normaly with mutualistic stimulative action. As a starter cul
tures in mixed populations, these strains contribute towards normal curdling 
process, and formation of the curd. This starter could significantly enhance 
the taste and aroma of the cheese (trapist, white cheese) as well as reduce 
the ripening time. 

In this work the cells of these two strains and other two.§: lac tis strains have 
been ultrasonicaly disrupted, and cell fractions were tested for proteolytic 
activity against native casein. Polyacrylamide gel electrophoresis was used 
to study the breakdown of major casein fractions. Intracellular extracts and 
cell wall fractions of streptococci caused a very similar alteration in the 
electrophoretic behavior of the casein. Both ~ - and j3 - casein were 
found to be much more hydrolysed than 00s1, specialy when the cell wall 
fractions have been tested. The most pronounced proteolytic activity is 
shown by Micrococcus M-l04 cell wall which showed a great similarity 
to that of renin. That was documented with characteristic electrophoretic 
pattern. It could be that this cell wall associated proteinase activity serves 
a function in nitrogen metabolism, of the cells of conjoint cultures, hydro
lysing large casein aggregates to smaller, which in turn could be further 
hydrolysed by streptococcal enzymes. 
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The study on accelerated ripening period of sombor cheese in industrial 
conditions 

D. Petrovic, D. Misic - University of Belgrade, Faculty of Agriculture, 
11081 Beograd - Zemun, Nemanjina 6, P.O.Box 127 Yugoslavia 

Sombor cheese is a special type of domestic cheese with cha
racteristic texture. The cheese ripening is taking place in a special Mould 
made of wood and very often the lower part of the Curd is more Acid 
than it is normaly desired. Some modifications in technological process 
were made in order to prevant this undesired characteristic. The cheese 
manufacture has been done in two variants (modification and control), 
from pasteurised milk with the addition 15% and 20% wather. The 
modified cheese production was consisted of washing the curd, imm
ersion the cheese in the water at 35 C, and some changes in cheese 
ripening (18 C, 12 C and 85% R H). The result was not so intensive 
pH decrease. The data concerning NPN quantity show that the most 
intensive, increase was in first ten days and the lowest between 20-30 
days. 

The cheese manufactured with applied modification in tehno
logy had the shorter piriod of ripening, finer Body, Texture and better 
flavor and taste. It alsow had more free aminoacids then controle cheese. 
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SELECTED LACTIC CULTURES IMPROVE WHITE CHEESE HYGIENIC 
QUALITY 

F.J. Chavarri, J.A. Nunez, M. De Paz and M. Nunez 
Departamento de Bioquimica y Microbiologia, Insti
tuto Nacional de Investigaciones Agrarias, Apartado 
8111, Madrid 28040, Spain. 

Burgos cheese is the main white cheese variety manufactured 
in Spain. Although made from pasteurized milk no lactic 
cultures are added to the milk, and cheeses are not salted 
or are brine-salted for only 10-30 min. High moisture level 
and pH value and low NaCl content enhance growth of patho
genic and undesirable microorganisms. In the present work 
the influence of lactic culture inoculation on growth and 
survival of Esche~iahia coli in Burgos cheese was investi
gated, in order to improve its hygienic quality. 
Pasteurized milk was inoculated in all cases with E. coli 
INIA 846 (100 cfu/ml). Two lactic cultures were used: 
culture N (St~eptoaocaus laatis INIA 12) and culture B 
(St~. laatis INIA 12 + Leuconostoc mesenteroides subsp. cre
moris NCDO 543 + Leuc. mesenteroides subsp. dextranicum 
INIA 141). Large (1.5 kg) and small (0.5 kg) cheeses were 
manufactured from all vats. Cheeses were stored at 0 C or 
4 C during the first 24 h and at 4 C, 8 C or 12 C for seven 
addi tional days. 

Storage temperature during the first 24 h and cheese si
ze influenced significantly (P<O.OOl) growth of E. coli in 
Burgos cheese: mean log counts after 24 h were 2.60 for 
large cheeses and 1.85 for small cheeses if stored at 0 C, 
whereas the respective levels were 4.34 and 3.41 if stored 
at 4 C (each log count represents the average of 14 cheeses) 

Analysis of variance on log counts of E. coli after 48, 
72 and 96 h of storage detected a significant (P<0.001) 
effect of composition and level of starter, of cheese size 
and of temperature and time of storage. 

After 8 days cheeses stored at 4 C or 8 C had acceptable 
pH values (over 5.25), but growth of E. coli had been res
trained only in cheeses manufactured with lactic cultures. 
In control cheese, made without starter, log E. aoli counts 
were in the range 4.88-6.36. In cheeses stored at 12 C and 
made with lactic cultures the pH was too low to be accepted 
by Burgos cheese consumers. 
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"CHYMOTEST-UGLICH" - THE NEW STANDARDIZATION SYSTEM FOR RENNET 
REFERENCE BATCHES 

B.A. Surkov, V.A. Krayushkin 
All-Union Research Institute of Butter and Cheesemaking, 
152620, Uglich, Krasnoarmeyskii boulevard, 19, USSR 

In 1984 the USSR Ministry for Meat and Milk Industry adopted a 
new automated system "Chymotest-Uglich" for the standardization of 
rennet reference batches. Instead of milk-clotting time determination 
apt to subjective errors the new procedure is able to measure mass 
content of chymosin and bovine pepsin on the basis kinetic relation
ships found for the turbidimetrically followed action of rennet on 
diluted milk. 

TUESDAY - POSTER 40 

THEORETICAL ASPECTS OF ARTIFICIAL COVERINGS' USAGE FOR CHEESE RIPENING 

G.G. Shiller 
All-Union Research Institute of Butter and Cheesemaking, 
152620, Uglich, Krasnoarmeyskii boulevard, 19, USSR 

Systematic analysis of interacting in complex "cheese-ambient 
space". Classification of objects in such complex. Role of water 
activity in inactivation of microbial aerosol and surface micro
biocenosis of hard cheeses. Grafic and analytical models of inbitory 
processes. Functions and properties of artificial coverings for 
cheeses. Polycriterial system for grading of such coverings. Techno
logical aspects of usage of latex, wax, film and combined coverings. 
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STRUCTURE-MECHANICAL CHARACTERISTICS OF RENNET CHEESES WHEN USING THE 
PROCESS OF MECHANICAL-IMPULSE-TREATMENT OF MILK 

V.P. Golovkov, R.V. Ginoyan 
All-Union Research Institute of Butter and Cheesemaking, 
152620, Uglich, Krasnoarmeiskii Boulevard, 19, USSR 

Mechanical-impulse-treatment of milk results in conformation 
changes of micellar structure of proteins and in the increase of the 
extend of dispersion of fat phase stipulating the shortening the time 
of curd structure formation by milk-clotting preparations by 25-35 
per cent. The deep proteolysis and lipolysis of curd ensures the 
change of structure-mechanical characteristics of rennet cheese 
allowing 15-20 per cent viscosity decrease of the experimental cheeses 
as compared to the cheeses produced by traditional technology. 

TUESDAY - POSTER 42 

ANTAGONISTIC EFFECTS OF LACTIC ACID BACTERIA ON ENTEROBACTERIA 

A.V. Gudkov, G.D. Perfiliev, N.P. Sorokina 
All-Union Research Institute of Butter and Cheesemaking, 
152620, Uglich, Krasnoarmeiskii Boulevard, 19, USSR 

30 (88%) strains of Leuconostoc cremoris, 30 (51%) Lactobacillus 
plantarum, 6 (60%) L. casei, 8 (100%) L. bulgaricus, 21 (22%) Strepto
coccus lactis spp. diacetylactis, 15 (10%) S. lactis, 9 (13%) S. 
cremoris inhibited the growth of Enterobacteria in agar medium. 
Streptococci inhibited the growth of test-cultures in milk in log 
phase, lactobacilli and leuconostocci increased the death of Entero
bacteria. 
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STARTERS: AS A MEANS OF CONTROLLING CONTAMINATING ORGANISMS 

A.V. Gudkov 
All-Union Research Institute of Butter and Cheesemaking, 
152629, Uglich, Krasnoarmeiskii Boulevard, 19, USSR 

Besides acids some species and strains of lactic acid bacteria 
produce the other antimicrobial substances. Lactic streptococci and 
lactobacillii strains producing the inhibitors against Enterobacteria 
and Clostridium were used for the manufacture of semi-hard cheeses 
from milk seeded up to 100 cfu/ml of M.coli or C. tyrobutyricum. 
These cheeses and cheeses made from unseeded milk were of the same 
quality. 
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PLANNING THE DAIRY ENTERPRISE TO MEET THE CHALLENGES OF THE MARKET 

Rudolf Hilker 
Meiereizentrale Nordmark e.G., Waidmannstrasse 10, 
2000 Hamburg 50, Deutschland 
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Aufgrund der Forschungsergebnisse der Natur-und Ingenieurwissen
schaften sowie deren Umsetzung in neue Technologien erhoht sich der 
Investitionsbedarf in der Molkereiindustrie stetig. Um das Risiko 
moglichst klein zu halten, bedurfen Investitionsentscheidungen starker 
denn je einer Absicherung zum Markt. 1m Referat wird auf Veranderungen, 
ausgelost durch Bevolkerungsentwicklung, Ernahrungs-und Einkaufsge
wohnheiten, eingegangen. 
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NEW POSSIBILITIES IN ICE CREAM PRODUCTION BY 
INCORPORATING SOYA ISOLATE 

M. CARIC, S. MlLANOVIC, LJ KULIC, D. GAVARIC 

Faculty of Technology, V. Vlahovica 2, 
21000 Novi Sad, Yugoslavia 

The production of ice cream mixtures, enriched with soya 
protein isolate, with flavouring agents : vanilla, rum punch 
and chocolate, was carried out. The aim was to increase 
the frozen desserts assortment by introducing new products 
of high nutritive value on to the Yugoslav market. The 
mixtures produced were spray dried and their quality deter
mined. 

Ice cream mixtures were composed of the following dairy 
components: pasteurized milk, sweet pasteurized cream, skim 
milk powder and whey powder: and non-dairy components 
soya protein isolate, sucrose, commercial stabilizer/ 
emulsifier and flavourings: vanilla (0.2%), rum punch (0.2%) 
chocolate (2.0%) in permitted amounts. The investigated 
soya protein isolate was produced by Purina Protein EUrope 
(PP-810 - min 90% proteins). 

Ice cream mixtures were spray dried in semi-industrial plant 
according to the following procedure : 
Mix preparation (min 30% TS: min 8% milk fat) ----mixing 
and d'issolv~ng (50°C' -filtration - homogenization (65-
70°C:9,8x10 -29.4x10 bpa ) ---- Pasteurization (85°C: ( min) 
~ spray drying (t. 1 220°C; t tl t 90°C) ~ packaging. 1n et ou e 

TABLE 1. Ice cream mix composition (neutral samples) 

Component 
% 

Milk 
Cream 
Skim milk powder 
Whey powder 
Soya protein isolate PP-810 
Sucrose 
Stabilizer'! emulsifier 

71.5 
10.07 
2.28 

1.14 
14.5 
0.5 

Sample 
2 

71.5 
10.07 
1.14 
1.14 
1.14 

14.5 
0.5 
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Note Sample 1 contains skim milk powder and PP-810 (2:1); 
Sample 2 contains skim milk powder, whey powder 
and PP-810 (1:1:1) 
The whole quantity of mentioned three components 
being the same in both samples. 

TABLE 2. Chemical composition of dairy components used in 
ice c~eam production 

Component TS% Fat % Proteins % Minerals% 

Milk 11.13 3.3 
Cream 56.90 56.5 
Skim ,milk powder 96.95 7.7 33.10 8.30 
Whey powder 96.71 3.55 16.68 7.59 

TABLE 3. Chemical composition of ice cream mix, enriched 
with soya protein isolate PP-810 

Sample TS% Fat % Proteins % Minerals % pH 

1 36.01 9.27 5.85 0.82 6.62 
2 34.37 9.37 5.12 0.82 6.62 
Control 
(without PP-81O) 33.60 9.50 4.03 0.82 6.40 

Total solids content in two experimental neutral samples 
is above 30% and total fat is above 87.. What are mineral 
values for ice cream mixtures produced in Yugoslavia, both 
samples contain more proteins, compared to the control, 
due to soya protein isolate addition. 
Both samples with; vanilla, rum punch or chocolate flav
ouring, were organoleptically evaluated and deserved high 
ratings. 

TABLE 4. Chemical composition of dry ice cre~ mix, enriched 
with soya protein isolate PP-810 

Sample TS% Fat % Proteins 7. Minerals 7. 

1 97.56 33.8 11.56 2.27 
2 98.77 34.0 11.68 2.25 

Spray drying of ice cream mixtures, enriched with soya 
protein isolate resulted in dry ice cream mixes of excellent 
quality, low water content in both samples (2.44% and 1.23% 
respectively) enables long storage even at room temperature. 
Dry mixes were in the form of fine powder with pleasant 
aroma and taste. 



104 TUESDAY - POSTER 45 

Chemical and organoleptic analysis demonstrated the high 
quality of the newly-developed ice cream based dairy products 
enriched with soya protein isolate. 

Modified dry ice cream mixtures contain besides animal 
proteins, pure plant proteins, which contribute to physico
chemical (functionality~onsistency) and nutritional quality 
of the product, being also economically justified. 
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ISOLATION AND CHARACTERIZATION OF A WIDE HOST RANGE PHAGE 
FROM A MESOPHILIC STARTER CULTURE 

A. von Wright, T. Saarinen, and S. Sivela 
Valio Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O. Box 176 
SF-00181 Helsinki 
Finland 

A mesophilic cheese starter from a Finnish dairy plant was divided 
into 32 streptococcal strains on the basis of their different 
plasmid complements. After a suspected phage outbreak each strain was 
exposed to a whey sample, and 23 different phage isolates, according 
to the host specificity, were obtained. The DNA restriction patterns, 
protein composition, and general morphology of these isolates were 
compared. 

In EcoRI digestion a characteristic restriction pattern with 
four DNA-fragments (14 000, 6 200, 3 150, and 2 500 base pairs) were 
obtained from the majority (16) of the isolates. Among the rest of 
the isolates there was some variation in the sizes and number of the 
DNA-fragments. There were, however, enough similarities between the 
restriction patterns to conclude that all 23 phage isolates were 
closely related. 

In SDS-polyacrylamide gel electroforesis the phage variants, 
despite the differences in DNA-restriction patterns, had all five 
major protein bands with molecular weights ranging from 25 000 to 
more than 70 000. 

In electron microscopy the phage variants were morphologically 
identical, each having an oval 55 x 40 nm head and a 90 nm tail. 

It was concluded that the phage isolates were all variants of 
a single phage species with a wide host range (Streptococcus lactis, 
Str. lactis subsp. diacetylactis, Str. cremoris). The differences in 
host specificities among the variants most probably reflect different 
restriction-modification systems or other defence mechanisms operating 
in the host bacteria. It is evident that host specificity alone is 
a very unreliable criteria in studying the taxonomy of phages in 
dairy environment. 

105 



106 WEDNESDA Y - POSTER 1 

SPECIATION OF SELENIUM IN COW'S MILK 

A. Deschuytere. K. ·/enneylen. O. Van Schaar. H. Oeelstra and M. Naudts* 

Unlvers1ty of Antwerp. Universiteisplein 1. 2610 Wflrijk. BelqitJ!1 

"R1Jkszulvelstation. Brusselsesteenweg 370.9230 Melle. Belgium 
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Oral Intake of Glucose plus Galactose and Erythrocyte 
Galactose-1-Phosphate in Man. - A Nutritional Evaluation 
of Hydrolyzed Lactose 

C.A. Barth and N. Kopra 
Bundesanstalt fur Milchforschung, 0-2300 Kiel 14 
Postfach 6069, Federal Republic Germany 

This study deals with the metabolic effects of 
hydrolyzed lactose: 

5 healthy adult volunteers consumed after an over-
night fast a glucose-galactose mixture equivalent to 
61.4 g of lactose (or 125 g of dried skim milk powder 
with hydrolyzed lactose). The postprandial rise of 
erythrocyte galactose-1-phosphate (gal-1-P) never exceeded 
22.3 ~mol per liter packed red blood cells (Fig. 1). 
This amounts to no more than 22 % of the levels known 
from galactosemic children to be safe, concerning ocular, 
neural or hepatic damage. We conclude that the consumption 
of the hydrolyzed lactose does not cause a risk for 
consumer's health as judged from this galactose metabolite. 
A considerably higher risk, however, may accompany 
the consumption of galactose alone which causes around 
17-fold higher plasma galactose levels and around 8-fold 
higher erythrocyte gal-1-P concentrations for more 
extended time periods. 

Caution is advisable if technologies are used which 
lead to a mixture of galactose plus fructose (instead 
of glucose) (Williams, C.A. et a1. (1983) Metabolism 32, 
250-256) . 

60 120 180 t (mm) 

Fig. 1: Erythrocyte Gal-1-P following 32.5 9 galactose 
plus 32.5 g glucose. x + S.E. from 5 subjects. Insert: 
individual values 
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I..ic~obioloC;ico.l assay of bntibio-::;ics in ~gyptian Dairy 
p-,-'oducts. 

S.A.Abou-Donia, l ... l.: •. dda, Sd.Rakshy 
DC2artment of ~gricultural Industries, 
i!'uculty of Agricuhure, University of 
ll.18xandria, i:e;ypt. 

Sensitive strains of streptococcus thernopllilus were used. 
:i'or assay of antibiotics in .£gyptian dairy products. It 
was found taat the yeast extruct lowcreel the sensitivity 
of ;;he above strains to penicillin. It was found that 3.1% 
of ffiilk samples in AlexanUria were positive to antibiotics 
Both of cXD.mineu pasteurized, urieci, evaporated, sweetened 
cond,msed, sterilized and UHT milk were founa to be neGa
tive. The high sensitivity or' §..tilermopailus startcr to 
liael cave false results. The penicillin remained detected 
for three days in the milk after being infjected covrs 
sufferint from mastitis. Adding of penicillin ranged 0.05 
-0.30 IU/ml milk caused an apparent effect. The cells 
showed tendency to be loncer and thicker than unexposed 
cells. Penicillin gave stability in both pasteurized and 
boiled milk. \Vhen Bacillus stearotherwophilus used it was 
found that tile later organism more sensitive than the forr;18r 
f or tile assay of enti biotics. 
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EFFECT OF SOME STABILIZER MIXTURES ON THE PHYSICAL AND ORGANOLEPTIC 
QUALITIES OF KAHRAMANMARAS TYPE ICE CREAM 

O.C. Tekinsen, *A. Karacabey 
Selcuk Universitesi, Veteriner Fakllitesi, Konya, Turkey 
*Ankara Universitesi, Ziraat Fakllitesi, Ankara, Turkey 

Of the samples overrun increased up to 35,2% while melting 
resistance decreased as the level of salep increased gradually from 
50 to 100% in the stabilizer mixture. Organoleptic properties of the 
all samples differed significantly depending on the mix composition 
and the level of salep in the stabilizer mixture. The highest overall 
score was observed in the sample manufactured from the modified mix 
with the stabilizer mixture containing 75% salep. 
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NITROGEN DISTRIBUTION , MOLECULAR WEIGHT AND SIZE 

OF CASEIN MICELLES IN AHASSI SHEEP'S MILK 

R.M. SALEEM , \-i. A. MAHMOUD AND Y. A. YOUNIS 

Casein c9ntent formed 80% of total protein while the 

albumin , globulin and proteose - pepton were 10.5 , 

4.8 and 4.7% respectively. The non - protein nitrogen 

content formed 4.4% of the total milk nitrogen. 

The average molecular weight and size of calcium 

casenate phosphate particales were 202.18 million and 

81.34 mu. respectively. More than 50% of the samples 

molecular weight ranged from 150 - 250 million , while 

about 90% of samples had particle size ranged between 

70 - 100 mu. 
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THE COMPOSITION OF BUFFALO'S MILK IN THE MOSUL AREA 

B.K. DALALY, L. ABD-EL-MOTTALEB, A. EL-SHAZLY & R. ABDALLAH 

Department of Food Technology, 
College of Agriculture and Forestry, Mosul University, 
Hammam AI-AliI, t10sul, IRAQ. 

Fourty nine individual buffaloe's milk samples were collected frum 
Mosul area. The samples were analysed and the range for pH 6.40-
7.00,% acidity 0.12-0.27, fat 5.20-11.00, S.N.F. 8.86-11,70,total 
nitrogen 0.407-0.798, lactose 4.63-5.80 and ash 0.61-1.28. 

1\1 
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EFFECT OF STAGE OF LACTATION AND SEASONAL VARIATION ON THE CHEMICAL 
COMPOSITION AND PROPERTIES OF CAMEL'S MILK 

A. Wahba, F. EI-Abbassy, I. Ismail, S.I. EI-Agamy 
Department of Agricultural Industries, Faculty of 
Agriculture, University of Alexandria, Egypt 

Camel's milk samples were collected from different rural areas 
round Alexandria. The TS, SNF, lactose and all nitrogenous components 
were always considerably higher in winter ~ilk than in summer milk. 
Chloride and titratable acidity were higher in summer and during the 
late period of lactation. 
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COMPARATIVE STUDIES ON THE MILK CONTITUTES OF HUMAN, CAMEL AND GOAT 
MILK 

A. Wahba 
Dairy Department, Faculty of Agriculture, 
University of Alexandria, Alexandria, Egypt 

Camel and goat milk are common to be used for infant feeding in 
most of the rural areas through the Nile valley. Camel milk is nearer 
in its chemical and physical properties to human milk than goat milk. 
The B-Iactoglobulin and proteose -peptone nitrogen contents were 
equal values in human and camel milk. 
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WHY IS IT DIFFICULT TO MAKE CHEESE FROM CAMEL MILK? 

Martha Larsson-Raznikiewicz, * :!uctar Ali Mohamed 
Dept Chern & Mol BioI; Swedish Univ of Agric Sci, 
P.O. Box 7015, 5-750 07 Uppsala, Sweden 
* Faculty of Industrial Chern, Somali Nat Univ, 
P.O. Box 1081, Mogadishu, Somalia 

The far-away aim is to provide new information on the nutrltlve quali
ties and the properties influencing the technological properties of 
camel milk; to make camel milk and milk products available to a wider 
range of consumers in arid and semi-arid zones in tropical and sub
tropical countries, especially against a background of substantial 
seasonal overproduction. Attempts to make cheese from camel milk have 
until now been associated with difficulties (see Yagil, R. 1982 in FAO 
Animal Production and Health Paper 26, chap 4). 

Calf rennet was used to test for possible differences in the curd for
mation of cattle and camel milk. The small amount of rennet used to 
curdle cattle milk appeared to have no effect on camel milk. When the 
enzyme quantity was increased about 50-fold a precipitate of the milk 
proteins was obtained - no gelatinous curd as with cattle milk. The 
reason to slowness of the rennet reaction and the low water-binding 
capacity of the camel "curd" is of special interest. The composition 
and properties of the casein (cheese protein) fractions as well as 
the mineral composition certainly are important for the technological 
behaviour of milk. The same can be said about the general composition. 

Full casein from fresh camel milk was analysed for the various casein 
components. Identification by gel electrophoresis and amino acid and 
phosphorous analyses showed that as in cattle milk the four principal 
caseins a 1-' a 2-' S- and K-casein exist also in camel milk. 
The cow an~ camelscaseins are similar but for example charge differen
ces occur, making the gel electrophoresis patterns look different, for 
example, a 2-casein moves in front of a I-casein in electrophoresis 
at alkalinesconditions. As K-casein mak~s the caseins in milk form a 
homogeneous solution and curd formation by rennet action is primarily 
due to an attack on K-casein especial attention must be paid to the 

K-casein status in camel milk (cf. M L-R, HAM, Swedish J. agric. 
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Res. (1986) 16, 13-18). In many camel milk samples K-casein is difficult 
to identify with conventional techniques. 
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HANUFACTURE OF KHOA, AN INDIAN HILK PRODUCT, BY REVERSE OS110SIS 

DHARAH PAV and HUNIR CHERYAN"* 
"National Dairy Research Institute, Karnal, India. 
"*University of Illinois, Department of Food Science, 

382D A.E.S.Building, Urbana, Illinois 61801, USA 

INTRODUCTION 
The use of synthetic membranes in the food and dairy industry is 

rapidly increasing around the world [1]. To date, the major applica
tions on a world-wide basis is the use of ultrafiltration for fract
ionating cheese whey or for pre-concentrating milk prior to cheese
making. In India, however, owing to the nature and demand of indigen
ious dairy products, reverse osmosis, which is essentially a dewater
ing operation, should have wider application. 

Khoa is an important indigenious milk product. It has been esti
mated~at over 2500 million kg of milk (as much as 7% of India's 
total milk production)is converted to khoa per year in India [2]. It 
is presently manufactured on a small scale by continuous boiling of 
milk until a desirable solids concentration (65-70% total solids) is 
reached. Several attempts have been made to develop new methods for 
commercial production of khoa, including the use of scraped-surface 
kettles or heat exchangers, evaporation for partial moisture removal 
[3] and use of dehydrated milk [4]. The general conclusions were that 
using pre-concentrated milk above 31% total solids resulted in poor 
quality khoa. The superior energy efficiency of reverse osmosis during 
initial stages of milk concentration could be used to advantage tn 
developing an economical low-energy continuous khoa-manufacturing 
process. The objectives of this study were (1) to optimize the proc
essing of milk by reverse osmosis, (2) to manufacture khoa from RO
concentrated milk and evaluate product quality, and (3) to evaluate 
the energy aspects of the process. 

MATERIALS AND METHODS 
Cow's milk was obtained from the University of Illinois dairy 

herd. Reverse osmosis was used to pre-concentrate the milk to either 
approximately half its initial volume (2X) or to 40% of its initial 
volume (2.5X). The concentrated milk was then converted into khoa in 
an open stainless steel kettle using a teflon-coated stirrer. Khoa 
made by the traditional open-pan method served as the control. The 
following variations in the basic process were studied: 
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Process A: Raw milk, with no further treatment, was processed in the 
reverse osmosis module prior to open-pan boiling. 
Process B: Milk was pasteurized at 63C for 30 min before reverse 
osmosis. The process was otherwise identical to Process A. 
Process C: Milk was pasteurized and separated in a cream separator. 
The skim milk was concentrated by RO. The RO retentate was then com
bined back with the cream before converting it to khoa. 
Process D: Milk was pasteurized and homogenized ~a Manton-Gaulin 
homogenizer at a total pressure of 2000 psig (135 bar). The homog
enized milk was concentrated by reverse osmosis. 

Reverse osmosis was done on a spiral-wound pilot-scale module 
(192-SEPA 97, with 1.4 sq.m. effective membrane area) manufactured by 
Osmonics Inc, Minnetonka, Minnesota, USA. A cellulose acetate mem
brane, rated at 97% NaCl rejection, was used. Unless otherwise 
mentioned, RO was done at 30C and pH 6.S. For these trials, the RO 
system was operated in the batch mode. During the fouling and optimi
zation studies, both retentate and permeate were recycled to the feed 
tank. During manufacture of the pre-khoa, the permeate was discarded 
and the milk allowed ,to concentrate. 

RESULTS AND DISCUSSION 
A linear relationship between flux of pure water and transmem

brane pressure was obtained. The average pure water permeability 
coefficient for this membrane is 1.45 liters/sq.m./hr/bar. Milk, how
ever, showed a significant departure from linearity and its flux was 
much lower than that of water (Figure 1). There are two possible 
reasons for this: (i) No permeation will occur until the applied 
pressure exceeds the osmotic pressure of the retained solids. Due to 
the presence of the solids in milk, especially the dissolved salts and 

" ::> 
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R.O. of whole milk 

Osmonics 192-97 / 
Water 
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Figure 1. Effect of transmembrane pressure and flow rate on flux. 
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lactose, the osmotic pressure of milk is about 90-100 psi (6.1-6.8 
bars). This explains why there is essentially no permeation until the 
transmembrane pressure is about 90 psig (Figure 1) and why flux of 
milk will always be less than that of water. 

(ii) In addition to osmotic pressure, another resistance must be 
overcome due to concentration polarization and the associated boundary 
layer. Improvements in flux could only be obtained by reducing solute 
concentration at the membrane surface, e.g., by using high shear at 
the surface or by increasing the turbulence in the module. This 
explains why higher flow rates improved the flux with milk (Figure 1). 
The fat and protein contribute little to the osmotic pressure compared 
to the salts and lactose, but will be the major reason for the 
increased hydrodynamic resistance. Greater polarization will occur at 
higher pressures, and thus the effect of flow rate will be more 
noticeable at higher pressures. 

The flux of skimmilk was usually higher at equivalent pressures 
and flow rates than whole milk [not shown here: see ref.6]. Homogeni
zation improved the flux at the lower flow rates, but was not benefi
cial at the higher flow rates. It appears that the optimum pressure is 
400 psig (27.3 bars) and optimum flow rate with this module is 12 
L/min, which is the highest flow rate recommended by the manufacturer. 

Our data generally followed the linear relationship between flux 
and the log of the bulk solids concentration expected from the film 
theory: 

J = k In (Cg/Cb) 

where k is a mass transfer coefficient, Cb is the bulk solids 
concentration and Cg is the "gel" concentration at the membrane 
surface. By extrapolation, we obtained a Cg value of approximately 36-
38% total solids for the RO of milk under these conditions. The mean 
k value was 13.5 liters/sq.m./hr (LMH). 

However, there is a practical limit to the degree of concent
ration which is dictated by the loss of solids. Permeation of the 
solids is a function of the difference in concentration on either side 
of the membrane. Our experiments indicated that above a concentration 
factor of 3X, the "leakage" of ash and lactose increased signific
antly [6]. However, even at the highest retentate concentration, the 
overall rejection of the solids was more than 95%. If losses of the 
solids are to be minimized, the concentration factor should be kept 
below 3X. 

Product Quality 
In order to keep RO losses low and the flux high, and the sensory 

properties of the khoa made from the concentrates satisfactory, it was 
decided to limit the pre-concentration of milk by RO to less than 3X. 
Two concentrates were prepared, one concentrated to 2X and the other 
to 2.5X. The composition of the khoa made from milk and its concent
rates is shown in Table 1. Preparation of khoa from RO retentates took 
less than half the time of the control khoa made by the traditional 
method. In general, khoa from RO concentrates had higher moisture 
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contents than the controls. The fat content of all khoa, including the 
control, was usually less than the minimum required 20%, but fat 
content can be adjusted during the process, either before or after 
RO. 

A significant difference was observed in the fat and ash concent
rations between control and RO-khoa. The ash was always lower in the 
RO-khoa. This could be due to the passage of some ionic species 
through the membrane during concentration. At a concentration factor 
of 2-2.5X, rejection of ash was typically about 70% and thus the 
lower ash contents of the RO-khoa is to be expected. Lactose loss was 
much less since the rejection of lactose was in excess of 97%. Protein 
was measured as Kje1dah1 nitrogen x 6.38. Some nonprotein nitrogen may 
pass through the membrane, but protein contents of RO-khoa were 
comparable to the control. Fat rejection is essentially 100% with RO 
membranes. Since there was a loss of other components, the fat content 
of RO-khoa is expected to be slightly higher. 

Table 2 shows sensory properties of RO-khoa. There were essent
ially no differences in the Hunter colour values (L,a,b) between the 
RO-khoa prepared by the 4 processes or whether it was prepared from a 
2X or 2.5X retentate. The RO-khoa showed less of a greenish tinge than 
control khoa, but the differences were not significant. There was a 
noticeable yellowish-orange colour to all khoa samples, due to the 
presence of carotene in the cow's milk. 

There were no differences in other sensory properties between 2X 
and 2.5X RO-khoa samples. The RO-khoa samples did not show any large 
differences in flavour and body from their respective controls. Since 
Process A used raw milk, both the control and the RO khoa were rancid. 
This is due to the hydrolysis of fat by lipase which was not inacti
vated before concentration. RO-khoa tended to lack graininess, but 

Table 1. Composition of khoa (as-is basis) 

Process Concentration Total Fat Protein Ash Lactose 
factor solids(%) (%) (%) (%) (%) 

A Control 69.9 17.0 19.9 4.4 28.5 
2X 63.2 16.1 18.1 3.7 25.3 

2.5X 60.5 15.7 17.4 3.4 24.1 
B Control 67.7 19.6 19.3 4.0 24.9 

2X 61.4 18.6 17.7 3.2 22.0 
2.5X 60.3 18.3 17.5 3.0 21.5 

C Control 66.7 19.3 18.8 4.3 23.8 
2X 66.4 20.6 18.8 3.6 23.3 

2.5X 65.9 20.5 18.7 3.5 23.2 
D Control 62.5 17 .8 17.4 3.9 23.5 

2X 61.3 18.1 17 .1 3.3 22.8 
2.5X 60.6 17 .9 17.0 3.2 22.5 
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Table 2. Sensory properties of RO-khoa 

COLOUR BY HUNTER COLORIMETER (average of all trials) 

Control khoa 
RO-khoa (2X) 
RO-khoa (2.5X) 

L 
69.3 
67.0 
67.8 

a 
-4.1 
- 1.5 
- 3.1 

FLAVOUR AND TEXTURE (average ratings for all samples) 

b 
K5 
16.7 
15.7 

Control khoa* Normal, granular, typical flavour 
RO-khoa [Process Al: Rancid, free fat, lacks grains 
RO-khoa [Process Bl: Normal, free fat, no grains 
RO-khoa [Process C): Cooked, slight free fat, no grains 
RO-khoa [Process D): Normal, no free fat, no grains 

* Except for Process A control, which had a rancid flavour 

this may not be an undesirable quality; rather, in preparation of 
products such as burfi, this will help in producing a homogeneous and 
smooth product. ~is possible the graininess could be controlled 
during the final finishing/heating stages. Except when homogenized, 
the RO-khoa showed slightly higher free fat which was evident from 
deposition on the sides of the container. 

Energy Considerations 
The following assumptions have been made with all process calcu

lations (figures have been rounded off in some cases): 
(1) Raw milk is available at 25C at a solids concentration of 15%. 
(2) Pasteurization of milk,primarily to inactivate the lipase, is done 
in a high-temperature, short time (HTST) system at 75C with a regen
eration efficiency of 80%. 
(3) Milk is processed at a rate of 20,000 kg milk per day producing 
4615 kg of khoa at 65% total solids. The plant Dperates for 20 hours 
per day, with about 4 hours per day for clean-up and maintenance. 
(4) Pre concentration is done to 31% total solids before finishing in 
the atmospheric boiler. This implies that 10,323 kg of water is 
removed by reverse osmosis, leaving only an additional 5062 kg of 
moisture to be removed in the boiler per day. 
(5) It was assumed that steam turbines were used to generate electri
city for the pumps, and that the conversion of steam energy into 
electrical pump energy was 50%. 
(6) The cost of steam generated in India is Rs.0.30 per kg of 
steam [7). 
(7) Average flux for a batch operation for concentrating milk up to 
31% total solids was 8 LMH. 

The methods suggested by Cheryan [5) were used to calculate 
energy consumption for the RO processes. We considered two modes of 
operation: (a) batch operations, using either a single pump with total 
recycle of retentate or a dual pump system with internal recycle of 
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retentate, and (b) continuous feed and bleed operations, using either 
one stage or 3 stages. A multi-stage recycle system removes only a 
part of the permeate in each stage. Hence, all stages except the last 
one will be operating at much higher flux levels. We assumed the first 
stage is operating at 20% solids and the second stage at 26% solids 
with corresponding fluxes of 9 and 6.2 LHH respectively. The third 
stage will be operating at the final required solids level of 31%, 
where the flux is 2.5 LHH. 

Table 3 is a comparison of all of the processes. It is obvious 
that energy consumption will be markedly reduced using membranes to 
partially pre-concentrate the milk. On average, it can be assumed that 
energy consumption of a RO operation for khoa will require about 20 
kcal/kg of milk, 75% of which is for the pasteurization alone. An 
additional 136 kcal/kg will be required for the open-pan boiling to 
65% solids. 

The feasibility of installing such systems is best considered on 
two criteria: the payback period, which is the time required to recoup 
the initial investment in the plant on the basis of energy savings, 
and the potential profit margin, which is the difference between the 
selling price of the product and the production costs. The latter will 
include operating costs, cost of milk and plant depreciation. 

As far as the payback period is concerned, the savings in energy 
from a khoa production plant processing 20,000 kg/day of milk that 
uses RO instead of only open-pan boiling will be 326 (i.e.,346-20) 
kcal/kg of milk, which translates into about 6,520,000 kcal per day. 
This means a savings of more than 12,000 kg/day of steam. At Rs. 0.30 
($0.024) per kg, this is a savings of Rs 3600 per day in steam costs 
alone. One manufacturer in India recently quoted a price of approx-

Table 3. Comparison of energy consumption and surface areas for pre
concentration of milk to 31% total solids at a rate of 1000 kg/hr 

Process 

Open-pan boiling* 

Hembrane Process:** 
Batch, single pump 
Batch, dual pump 
Continuous, one-stage 
Continuous, three-stage 

Hembrane Area 
(square meters) 

65 
65 

206 
93 

* Does not include energy for agitation or scraping. 

Energy 
(kcal/kg milk) 

345.9 

47.9 
4.0 
9.7 
4.4 
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*ifAn additional 15 kcal/kg of milk will be needed for pasteurization in a 
HTST plate system of 80% regeneration 
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imately Rs. 300,000 ($25,000) for a 70 sq.m. spiral-wound RO system, 
which would imply a payback period of 3 months or less. Not included 
in these figures is the additional savings in the scraped-surface 
vessel used to finish the khoa, which can be reduced in size by 67% 
since only 1/3 the water has to be removed. Stabile [8] recently 
arrived at a similar conclusion that, in USA, the capital cost of a 
multiple-effect evaporator for partial removal of water from milk is 
the same as the capital cost of a reverse osmosis plant of the same 
capacity, but the energy consumption was much less for a 2-3X concent
ration of skimmilk. 

CONCLUSIONS 
The application of reverse osmosis for the manufacture of khoa 

appears to have great potential in India. The khoa prepared from RO
concentrated milk has a slightly higher moisture content, but the 
flavour and body does not appear to be affected, according to cust
omary sensory evaluation criteria [9]. This should result in higher 
yields of the product. The potential savings in energy and overall 
economics appears to be extremely attractive. 
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EFFICIENT MILK TRANSPORTATION SYSTEM 

K.K. Kalra, Raj Vir Singh 
Dairy Economics, Statistics and Management Division, 
National Dairy Research Institute, Karnal 132001 (Haryana) 
India 

Efficient milk pick-up routes were developed with the help of 
vehicle scheduling model for transportation of milk from milk shed 
area to the plant. Monthly transportation route planning was done 
separately for milk assembling and milk chilling centres. The 
various conditions and restrictions typically found in India were 
considered for the routes system. On an average, the trucks and 
tankers taken together were travelling about 1014 km per day in 
the existing milk pick-up system. The efficient routes formulated 
reduced the daily travel distance to 954 km., saving through ra
tionalised routes by about 6% (60 km. per day). This showed that the 
existing route system of the plant which was also most of the time in 
circular path was reasonably good and could further be improved by 
efficient routes planning. 
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IMPROVING DAIRY PLANT ECONOMY - SYSTEMS ANALYSIS 

K.K. Kalra, Raj Vir Singh 
Dairy Economics, Statistics and Management Division, 
National Dairy Research Institute, Karnal 132001 (Haryana) 
India 

Vehicle scheduling, specially designed linear programming and 
interval programming models were used to optimise the three inter
dependent operations of procurement, processing and distribution of 
a dairy plant. The optimisation of processing and distribution along 
with efficient milk pick-up routes formulation decreased milk pro
curement cost by Rs 0.12 per 100 kg milk received at the dock of the 
main factory and the total variable cost of plant by Rs. 1.93. It 
further increased the gross revenue and the total contribution value 
(revenue over variable cost) by Rs. 8.52 and 10.45 respectively per 
100 kg milk handled by the plant. The optimal results were examined 
for their sensitivity with respect to variation in restriction levels 
and products prices and also to establish the extend of advertisement 
expenditure to be made on each product for sales promotion. 
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MONGOLIAN TRADITIONAL MILK FOOD 
WURUM---A TYPE OF HARDEND AND CRISP 

CREAM LAYER CAKE 

By JIN SHI-LIN 

I nner Mongo I i aLi 9t\t I ndustry S~ i ent it i ~ Resear~h 
Institute, 30 East Hairlar Road Huhhot 

Inner Mongo I i a P.R. eh i na 

SUMMARY. WURUM is a type ot Mon901 ian traditional mi Ik tood which is I ike 
hardend and crisp cream layer ~ake, with a semicircular shape, diameter is 
about 10 ~m and 1 ~m thickness, both sides s~rfa~e covered with mi Ik pro
tein layer possess a lot of pockmarked face and sandwiched in between the 
two 5 ides is the mil k tat wh i ch is not exposed to Ii 9ht, thus it can pre
vented oxidation by the protein layer. 
I Technological prOcess is Introduced. The composition of the product is 
about ZOll mi Ik protein, 30Y. mi Ik tat and with a moisture of about lOll. 

Mi Ik product are the principle foods in Mongl ian national ity, as impor
tance as the meat. Many kinds mil k products made hom cow's "' ilk. Sheep's 
milk. goat's milk. mare's milk and camel's milk. Ghee and hard cheese made 
from cow mil k and goat mil k can preserve a long time wh i I e many kinds ot 
yoghurt and WURUM made from cow mil k and goat mil k On I y be preserved a 
short time. Sheep mil k and came I mil k are used to make tea with mil k. .. are 
mil k i s 5pe~ i a Ii ze to make koum iss. From mongo I ian exper i en~e you ~an use 
the mixed milk of cow's milk with sheep's milk but the mixture ot ~ow's 
mi Ik and camel's mi Ik Or goat's mi Ik is not tavourable. 

WURUM in the traditional mi Ik food's of Mongol ia may be a kind of very 
nice Snack tood ot to day. 

The process ot WURUM 

WURUM with a semi~ir~ular shape, diameter is about 10-15 cm and 1-1.5 
~~ thickness,both sides surface covered with mi Ik protein layer p~ossess a 
lot ot po~kmarked ta~e and sandwiched in between 'h~ two sides is the mi Ik 
tat which is not exposed to I ight, thus it ~an prevented oxidation by the 
protein layer. The composition of the produ~t is about ZOll mi Ik protein, 
30-401. mi Ik tat and "ith a moisture of about lOY •. Preserving period of ti
me in room temperature is about one mo\th, it vacuum packed with po I yto i I 
wi II be preserve a long time. 

The block diagram in Fig.1 summary the processing of WURUM. 
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Raw mil k 

ti Iteration puretication 

I Heat i n9 in many pot with 15-20 cm diameter I 

I Bubb Ii n9 and Foami n9 I 

Cool ing 

Detoaming 

IForm a protein layer I 

Set tor creamin9 

Form a cream layer 

Coo I i n9 

Form a shell 

lOrain ott the skim milk I 

Take up the shell and toldin9 

Coo I i n9 

Packin9 with poly toil 

Fig.l Processing diagram ot WURUM 

Theoretical aspect about the process ot WURUM 
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Bubbl ing and toaming ana creaming are the key process ot manufacture. 

8ubbi in9 and foamin9 

Foa. in every respacts may be al ike to o/w type emulsion, the density of 
foam is much low to wh i ch of mil k, theretore a stronger buoyancy force to 
the bubble foam, the air bubbles in the foam can deform the bubbles each 
other tram circular to polyhedral. All of the bubbles take a same size 
cro~ded t0gether and packed closely layer upon layer. In the process ot 
WURUM is quite the same. 

Factors affect the toam stab iii ty 

1. Milk protein especially casein micelle get in touch with air-milk in
terface, usually untold its peptide chains a~d molecules interact eath 
other to make a two-dimensional network this is necessary. 

2. Concentration by evaporatin9 the water of mi Ik may be increase the 
stab i ty ot the toam, because the case i n mi ce I I es may be I arger ins i ze af
':.er evaporation, and increased its concentration as well as increased its 
viscosity that is just as It should be increased the stabi I ity of the toam 

3. Milk fat 910bules may also be penetat in the air-milk interface, 
while the milk in whippin9' a lot of 910bules 9athered at the surface of 
air bubbles and stick to the air-milk interface.The milk fat clusters with 
the air bubbles and fat 910bules form a network and make a ri9id structure 
bU'bbles. It there are no sufficient milk tat to make ri9id structural air 
bu·bbles, we can't 9et a stable toam, theretore the content of milk tat in 
the raw IIIi Ik is necessary. 

4. Season and lactation period also intluence the foam stabi I ity, with 
the increse concentration of Ca ion, the quick of foamin9 lead to, and get 
a firll foam. 

Factors affect the creaming 

1. Generally, the flocculation of milk tat globules increase the crea
min9 and rapid creamin9 occur. The tlocculation by a special lactoglobul in 
is distinct improvement. and the special 910bul in content :~ raw mi Ik is 
related to seaSOn, lactation period, teed and mineral CL .:. tion in milk. 

2. The hi 9her fat content and the I arger fat 91 obu I es in the 10 ilk, the 
rapid creamin9 is obtained, these are related to the breed of cow, in this 
reson Mon90 I i an cow is su i tab I e for WURUM .,anu tature. • 

3. The change of ion concentration also influence the tluccolation. 
4. Temperature effect is notable. 
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CUNTINUED MUNiTORiNG Of 10UINH LEVELS IN FKEbH ~ASTEURIS2D MIL~ fOK [Hi 
CITY OF ADELAIDE, SOUTH AUSTRALIA (POPULATION 925,050) 

B.D. HANNAFORD 
METROPOLITAN MILK BOARD 
33 HUTT STREET 
ADELAIDE 
SOUTH AUSTRALIA 5000 

1. As a follow on from the Brief Communications 21st International Dairy 
Congress, Moscow U.S.S.R. 1982, samples of pasteurised milk have been 
continued to be submitted for iodine analysis. 

2. A summary of the results is tabulated. 

lO::JINE LEVELS IN MILK 

I No. of Samples Av. )Jg/l Iodine Range }Jg/I 
1/7 / 80 - 30/6/81 28 210 110 - 400 
1/7/81 - 30/6/82 32 250 120 - 460 
1/7 / 82 - 30/6/83 27 270 160 - 520 
1/7/83 - 30/6/84 22 200 < 100 - 440 
1/7 /84 - 30/6/85 12 180 150 - 230 

3. A standard of not more than 500 micrograms per litre is recommended 
by the Auslralian Nationill H('alr.:1 and Medical Research Council. 

4. This stcndard has been adopted by the South Australian Health 
Commission's Food Standards Code 1985. 

5. The Metropolitan Milk Board through face to face communication with 
its milk producers (farmers) has continued to press home the proper 
use of sanitizers. This action has been supplemented with precise 
literature. 

6. A warning label stating "This product is not to be used for dairy 
cows when iodine residues are a problem", is now compulsory on 
mineral supplements containing iodine. This action has been 
promulgated by the Stock Medicines Board of South Australia. 

7. The Metropolitan Milk Board intends to continue to monitor iodine 
levels in pasteurised milk. 

REFERENCE 
1. Hannaford, B.D.: XXI INT. Dairy Congress Vol. 1, book 2, p. 576 (1982). 
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ANALYTICAL ERROR INVOLVED IN THE MILK SOLID CONTENT MEASURED BY HEAT 
DRYING METHOD AND A PROPOSAL FOR THE IMPROVEMENT 

Takatoshi Itoh and Susumu Adachi 
Faculty of Agriculture, Tohoku University, Tsutsumidori 
Amamiyacho 1-1, 980 Sendai, Japan. 

[29 

Milk SOlld content are usually measured by drying of milk in an air 
oven near 100°C, and such method is used as an official standard method 
for the determination of milk solid and used occasionally as a standard 
for calibration of the other analytical technique. The solid content 
obtained by heat drying method involves, however, some analytical error 
arlslng from heat induced degradation of milk components. In this 
report, the source and extent of analytical error involved in milk solid 
content determined by heat drying method were examined. 

Table I shows the changes in milk solid content and remaining mois
ture content in the solid measured after repeated heating. The solid 
content of milk continuously decreased by repeated heating and constant 
weight was difficulty attained. The residual moisture in the milk solid 
reached minimum after 3 h heating, but about I % moisture was still 
remaining in it. 

Table 1. Changes in milk solid content and residual 
rnoLSture content in dried solid after heating at 
99 :10 I·e in air oven. 

Volatile components such as 
carbonyls, hydrogensulfide, aci
dic and basic compounds were dete 
cted generating from milk solid 

Heating time Milk solid content Moisture remaim.nq 

during heating. This indicates 
that a part of milk constituents 
decompose during heating and it 
results in the continuous loss of 
weight. The differential thermal 
analysis revealed that lactose in 
milk solid is dried in the anhyd
rous form. By freeze drying, milk 

(hi 

20 

(ll 

11. 87-0.07 (n=101 

n. 702 0. OJ (n=101 

11. 6620.04 (n=101 

11.64"0.04 (n=101 

11. 62::1!O. 03 (n:10) 

n. 50*0.03 (n=101 

in dried solid (tl 

2.20"0.67 (n=101 

1.47"0.43 (n=101 

0.98~0.10 (n=101 

1.02"0.12 (n=101 

0.98"0.14 (n=101 

0.96"0.12 {n=101 

0.71"0.16 (n=101 

was well dehydrated into Table 2. Milk solid content and residual moisture content 
porous state without any in dried solid after freeze and heat drying. 

sign of degradation. Mois- Method Drying time Milk solid content Moisture re.'I\aining 
ture content remaining in (hi (%1 in dried solid (%1 

the dried solid was less Freeze drying 11.69~0.05 (n=51 

than 0.5 % (Table 2). 11.68*0.01 (ne 51 

This method is recommend
able as a standard drying 
procedure. 

Heating method 
(99·1·C) 

11.68*0.05 (n=51 

11. 79=*0.03 (n=5) 

0.54~0.14· (n=101 

0.53~0.n (n=101 

1.08~0.22 (n=101 
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COMPOSITION AND PHYSICOCHEMICAL PROPERTIES OF MASTITIC MILK WITH THE 
CONSIDERATION OF ITS SUITABILITY FOR PROCESSING 

W. Sajko, J. Kisza, P. Przybylowski, B. Staniewski, 
J. Urbanska 
Institute of Dairy Technology, Academy of Agriculture and 
Technology, Olsztyn, Poland. 

Chemical composition, physicocpemical properties and technolo
gical suitability of normal and mastitic milk were compared. Unfa
vourable changes in chemical composition of mastitic milk negatively 
affected the technological suitability of this milk. The internsifi
cation of these changes was dependent on the degree of mastitis de
velopment. 
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A COLORIMETRIC ENDOTOXIN ASSAY FOR THE ASSESSMENT 

OF THE BACTERIOLOGICAL QUALITY OF MILK 

J. MOTTAR & M. NAUDTS 

SCOPE 

rapid estimation of gram-negative bacteria in milk and 
milkproduc t s 

PRINCIPLE OF THE METHOD 

I Endotoxinl + 11imulus Amoebocyte Lysatel 

(gram-negative bacteria) (Limulus polyphemus crab) 

C ++ . a -lons 

Activated Enzyme Complex 

+ Ac-Ile-Glu-Gly-Arg. pNa 

(Kabivitrum S 2423) 

yellow colour (A 405 nm) 

CONCLUSIONS 

the assay is rapid (( 1 h), sensitive (( 100 gram
negatives/ml) and accurate 

the endotoxin content is significantly correlated 
(P ( 0,01) with the gram-negative bacterial count 

the test may be applied to the screening of raw 
materials, to raw milk grading and to in-line quality 
control monitoring 

Governmental Dairy Research Station, 9230 Melle, Belgium 
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A CHROMOGENIC SUBSTRATE LIMULUS ASSAY APPLIED TO 
RAW MILK 

Barbel Hahn-Hagerdal and Anneli Svensson 

Applied Microbiology, Chemical Center, Lund Univer
sity, Box 124, S-221 00 Lund, Sweden. 

A chromogenic substrate Limulus assay was applied 
to determine numbers of Pseudomonas putida inoccu
lated in raw milk. The assay was adjusted to include 
the precipitation of the casein micelles. Compared 
to a growth medium there was a parallell displace
ment of the standard curve in milk to lower readings. 
Still the numbers of organisms detected in milk were 
of the same order of magnitude as the number detec
ted in growth medium. 

The chromogenic substrate assay was compared to a 
gelation assay with respect to handling, sensitivity, 
cost and discrimination between Gram-negative and 
Gram-positive bacteria. Pseudomonas putida and 
Bacillus cereus were used as test organisms. The 
much easier reading and handling of the chromogenic 
substrate assay should make it suitable for scree
ning of large numbers of milk samples. 
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FOULING OF MEMBRANE DURING ULTRAFILTRATION OF LACTIC FERMENTED MILK 

R.S. Patel*, H. ~euter 

Federal Dairy Research Centre, Kiel D-2300, Postfach 6069, 
F.R.G. 
*National Dairy Research Institute, Karnal 132001, India 

With a decreased pH of milk the fouling process became faster, 
especially below pH 5.6. Also the final relatively steady flux was 
appreciably lower with lower pH. It seemed that aggregation of 
casein with decreasing pH enhanced fouling of the membrane. Presence 
of fat caused faster fouling, however, the extent of fouling was not 
significantly influenced. Decrease in flux was appreciably faster 
with skimmilk than with whey. 
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Deposit formation on a ultrafiltraLion membrane 
during the concentration of lactic fermented milk 

R.S.Patel and H. Reuter 
Institute fur verfahrenstechnik, 
dc'r EundesanstaLt fur milchforschung 
kiel, West-Germany 

Ultrafiltration of lactic fermented milk 
using a hollow fibre membrane module was carried 
out in order to find out effects of pH and 
temperature of milk on the deposit formation or 
perf'eate flux, as well as to determine the compo
sition of membrane deposits. Increasing concen
tration of solids resulted in continuously 
decreasing flu;:, the decrease being faster at low 
pH. pH value of 5.6 and lower caused reduction in 
flux to the ex-lent that it was impossible to go 
beyond a volume reduction of 40 to <15% as against 
a'-,out 82% volume reduction with normal milk pH. 
The flux vlaS greater at high temperat.ure, ho"lever, 
the differe:r.ce 'oetwr:en "SOC and 17 °C was much less 
at the end of concentration then in the beginning. 

Decreased pH of milk resulted in increased 
protein content of the deposit and decreased ash, 
calcjum aJYl Dhosphorous content. Polyacrylgel 
electrophoresis Of the protein materials in the 
deposit revealed that the fraction found in 
deposit were the same as foc:nd in normal casein. 
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EFFECTS ON THE PERMEATION OF SOLUTES FRO~ SKIMMILK AND ULTRAFILTRATIO~ 
PER!lEATE THROUGH REVERSE OSt40SIS ~1E!18RANES 

Dr.-Ing.Ulrich Kulozik and Prof.Dr. H.G. Kessler 
Institute for Dairy Science and Food Process 
Engineering, T.U.Munich, 
0-8050 Freising-Weihenstephan 

~ 
EFFECT OF DRY /'IATIER CONTENT GN PEMATE QU~LITY 

THE I'EilflEATIOIt OF SOLUTE Js THROUGH REVEIlSE OSMOSIS tlEf'lBllANES IS AM 1"-
PORTMT CRITERIUM fOR EVALUATION OF THE PROCESS. BESIDES THE MEMBRANE 

MATEIlIAL SOLUTE PEMEATlot! IS HEAVILY l"fL~HCED BY THE COMPOSITION OF ~0,03 1 1 THE SOLUTION CONCEnTRATED. THE OBJECTIVE liIAS TO STUDY THE PERMEATION g" 
OF SOLUTE (LACTOSE, SALT IOHS) fROK ULTRAFILTRATION PEMATE AltD 51:11'1· ~ 1\1 

-~. p'/ ~- l.~ 
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MILK AND TO filiD OUT CRITERU FOR THE MEASUREMENT OF lKE PERMEATE -·,.30"- 6p";lO'bir 

Lf. /-b ~. !O'C 

"/ QUALITY, 

I" MTERIAlS AHD I'ETHOOS 
. / 

!..,. / /.-))'" V"-, mh •• " ligT PlANT DESCRIPTIO!\!: FOR THE EXPERIMENTS A PILOT PWI WITH TUBULAR i ~ 

I'\£MBRIINES FROH PCI. WHITCHURCH, Ga WAS USED. TIlE 1'IEt48RAHE TYPE USED HAS 
00 'M ~~f!.- 1 

BEEH Zf 99 POlYAMIDE/POL.YSUL.fONE. • • " .. " 30 .... °0 5 10 15 .. .25 
dry mat\erc:aienlI%1 dry mollerconlenl 1%1 

MEASIIREe"! OF "GlPSE: THE LACTOSE tOftCEHTRATlON IN THE PERMEATE "'~S 

I1EASURED ENZYMATICAL.LY. REGARDING THE SOL.UTlON - DifFUSION - I'IODEL THE lSO 
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EFFECTS ON THE FORMATION AND RINSING BEHAVIOUR OF PROTEIN DEPOSITS 
FROf,' SW1i'1lLK orJ REVERSE OS\10SIS ~'IG1BRANES 

Dr.-Ing.Ulrich Kulozik and Prof.Or. H.G.Kessler 
Institute for Dairy Science and Food Process 
Engineering, TU Munich, 0-8050 Freising-Weihenst. 

IIITRODUCTlOII 

THE FORMATION OF PROTEHI ZlEPOSJTS ON HO MEMBRANES HAS GR[,\T INFLUENCE 

GN THE CONCENTRATION PROC[SS :TSELf AS WELL AS FOR THE MEMBRAttE CLEANltiCi, 

DURING COriCENTf!/ITlON MOST OF THE P~OTE[N MTERIAL SHOULD SE PREVENTED 

FROM FORMING DEi'QS!T, BY HIGH AXIAL FLOW FORCES TO GET A tliGIl PERMEATIO~ 

RATE. IN THE BEGHilHNG OF THE CLEANING PROCES5 MOST OF THE DEPOSIT 

SHOULD BE REMOVED <lY A RINSING PERlOD TO MINH-HiE TIlE EHE~GY AND ,'GENTS 

REQUI RED FOR eHEM! CAL Cl<;:M\IIlG, THE OBJECT! ~E WAS TO STUD'!' THE INFLUENCES 

ON FOR/oI.ATlON AND REMOvAL OF DEPOSITS DURING CONCEtHRATlON ~ND RINSING, 

~mEp.IALS AND~mOJS 

PilOT plANT !jFSCRIF>T!QH: FOR TIlE EXPEldMENTS /; rilOT PLANT WITH TUBUlllfl 

MEI1I!AANES FROM pcr, WHITCHURCH. GB WAS USED, THI: MEJ.mRANE TYPE US(!J HAS 
BEENZF39PDLYAMlllE!POlY5VLFOtiE, 

llJ!MTING DEpOSIT RH19'lA!: PREVIOUSLY TO THE EXPERHIENTS TH!:: !'lATER FLUX 

OF THE CLEAli IoIEI1ERAIlE WAS Io',EASVRED UNDER DEFINED CONDlTIO/lS (MH a 0) ) 
A~~ COMPARED WITH THE WATER fLUX AFTER TIfE RiNS:HG PROC~SS \MH ~ @) 

UNDERTHES~ECOHDIT10NS'K 1 
THE RATIO CD <ll m 12 

"'~20 .,. '\eI=~~ 

",,\ . ~ ."~ ~:,:~ 
WAS lAKE' ::':EASU" OF _::t-!~o J ~~r 
PROTEIN REMOv.e.L, TWO Sf.· .,.1.<1_' I 
:~~~ ~:/;~::~~~~: ~~:~ 1 ::!!:~ ~-~ ! 

I." ,.,.tU STAHT CONDiTiONS DUR!NG ~. __ ." __ _ 

RINS\NG, THE SECONDWlTlf 

CONSTANT CONDiTiONS DU-
RING CONCEKUflTIOK, IH aoTH THE EFFECT OF TRANSMEMBRANE PRESSURE DIFFE· 
RENeE, FLOW VELOCITY AND COMPOSJTIOH OF THE J>ROOllU KAVE BEEN [HV[5T1GI\T£1 

RESULTS, INfLUENCES ON DEPOSIT ~IIIVAL DURING RINSING 
EFfECTOFTH£TRMlSMfI1l!RAAi:PRESSUREDIFFEREHCE 
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EfFECT OF THE AXIAL FlOWYELOCITY 

SUi'II4RY 

"I {' 
~+-+-+-J- SKIMMILK 
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o I 2 llmrq 
FliJicl velocity durir9 concentration 

EFFECTOFFLUIDCO/olPOSITION 

~o DUT • q,S I LUTon 

q,ll ~1~lI'ftOn!nOLUTlI)II ! 
~,l % IULl:PllOrtIUOI" • Q,5 % U.CTOIi£! 

q.OJ ~!U:~~OlEINSOL. +0,051 !o~ 

THE CONDITIONS fOR REMOVAL Of MOST OF PROTEIN LAYERS WERE EXAMINED, 
!T CQULD BE FOUND THAT IT IS UNI\VOIDA,BLE TO [o\[MIM[ZE THE RADIAL COM· 
PACTINQ FLUID fORCES THAT PREvtHT THE PROTEIN PARTICLES FROM BE[NG 

RINSED, THEREFORE THE TRANSNEMBRANE PRESSURE DIFFERENCE DURING RINSI NG 

SHOULD Bot AS LOW AS POSSIBLE. WITH LOW PRESSURE DIFFERENCES. RELATlVLY 

LOW I\XIAL FLUID VELOCITIE5 ARE SUFFICIENT TO REMOVE MOST OF THE PROTEI N 
DEPOSIT, THIS ALLOWS A REOUCT!OH OF THE ENERGY ANDWATERREQU!REMENTS 

fOR RINSING MID CLEAM[HG, SALTS ARE RESPONSIBLE FOR THE TIGHT STRUCTURE 
AND REDUCE THE RI:MOVAl OF lHE PROTEIN LAYER, 

IHSTlTUTE FOR DAIRY SCIEr4CE AND FOOD PROCESS ENGINEER!NG 
TECIiNICALUNIVERSlTYOFMUIfICH.D·3050fREISING-WEIHENSTEPHAN 
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Ultrafiltration of Soluble and Heat Precipitated Whey Protein 
Concen tra tes 

D. Roehl and P. Jelen 
Department of Food Science 
University of Alberta 
Edmonton, Alberta, T6G 2P5 
Canada 

Recent studies (1) have indicated the potential for flux improvements 
in ultrafiltration of isoelectrically precipitated soy proteins iL 
comparison to soluble soy proteins. Significantly different 
transmembrane-pressure-drop vs permeate flux profiles, and protein 
content vs flux profiles of the soluble and precipitated systems were 
related to flux improvements at high protein concentrations. 

137 

The ultrafiltration of previously UF-prepared 50 litre aliquots of 
heated (90°C, 15 minutes) 1.2% protein retentates (12% TS) and 
diafiltrates (5.5% TS) from cottage cheese whey in a DDS Lab-20 UF unit 
equipped with 20 GR6l-PP polysulphone ITembranes did not result in 
improvement of UF performance compared to identical soluble systems. 
In conditions of 200-1100 kPa and 20°C, fully heat denatured a~d 
precipitated protein systems did not result in higher flux rates for a 
given applied transmembrane pressure. Precipitated whey proteins, when 
concentrated batchwise, exhibited a more rapid drop in permeate flux 
and at a lower TS content than soluble whey proteins. At 17.5% TS, 
near the maximum concentration of 18% TS obtained in the diafiltered 
precipitated system, the measured viscosity was 230 centipoise. This 
compared to 45 centipoise for a 17.5% TS diafiltered soluble concen
trate. The lower viscosities of the soluble proteins allowed final 
concentrations of 30% and 40% TS for soluble diafiltered and high 
lactose systems respectively. It was observed that diafiltered WPC 
exhibited shear thinning at 25% TS and 'lIt TS for soluble and precipi
tated protein systems respectively. 

References 

1. Hoare, M. and Devereux, N. 1985. "Membrane Recovery of Soluble 
and Precipitated Soya Proteins". 4th Int. Congress on Engineering 
and Food, Edmonton, July 7-10, 1985. Digest of Papers, p. 141. 
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DROPLET SIZE IN SPRAYS OF ATOMIZED CONCENTRATED MILK 

P.J.J.M. van Mil, H.J. Klok, A.J. Damman 
Netherlands Institute for Dairy Research, P.O. Box 20, 
6710 BA EDE, The Netherlands 

Droplet size distribution of concentrated milk which was atomized 
by nozzle or wheel was measured. Experiments were carried out to re
solve the effect of gaspressure, rotational speed and properties of the 
concentrated milk. The results hardly correlate with the equations for 
the median of droplet size distribution as proposed in literature. They 
confirm the importance of the viscosity of the concentrate and question 
an effect of sweet-cream buttermilk. 
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RECO"1ME~mATIONS FOR HINI~IZING PRODUCT LOSSES IN EVAPORATORS* 

S. Bouwman, A.E. Steenbergen, R. Waalewijn 
Netherlands Institute for Dairy Research (NIZO), P.O. Box 
20, 6710 BA EDE, The Netherlands 

The operating conditions of several evaporators for whole and 
skim milk used in the Dutch dairy industry were investigated. Recom
mendations are given to minimize the total evaporation costs, in
cluding investment- and energy costs, and also the costs of product 
losses and waste water disposal. By taking the adequate measures 
the product losses of modern evaporators can be limited to 0.4 per 
cent of the capacity for whole milk and for skim milk to 0.2 per 
cent or even lower. 

*Complete poster available from authors. 



WEDNESDAY - POSTER 28 

THE VISCOSITY OF WHOLE MILK CONCENTRATES 

M. Hallstrom and P. Dejmek 
Department of Food Technology, University of Lund, P.O. Box 
124, S-221 00 Lund, Sweden 

Whole milk was concentrated by ultrafiltration to the concen
tration levels of 1, 3, 4, 4.5 and 5 times the original concentra
tion. The viscosity of the different concentrates was measured as a 
function of the temperature (temperatures from 20°C to 50°C) and as 
a function of the pH-value (pH-values from 5.2 to 6.7) at a shear 
rate of 466 s-l. The viscosity measured was correlated to the volu
minosity of the casein micelles given by Snoeren et al. 
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IMPROVING THE DISPERSIBILITY OF MILK POWDER 

Liquan Huang 
Heilongjiang Dairy Industry Research Institute, 
113 Xuefu Road, Harbin, P.R. China. 

Dispersibility test of pnematic-separated fractions from a batch 
of milk powder and technology experiment in pilot plant all indicated 
that properly increasing particle size is a realistic way for making 
warm water "instant" milk powder. For making cold water "instant" milk 
powder, lecithination on fluid bed or within spray dryer seems to be 
similarly effective. 

139 
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EFFECT OF ALKALI-TREATED RICE STRAvl-HANURE SILAGE ON MILK YIELD, HlLK 
COMPOSITION OF IIOLSTEIN COWS 

SUt-1HARY 

NM1-HYUNG LEE. KOREA ADVANCED INSTITUTE OF SCIENCE AND 
TECHNOLOGY. P.O .Box 131, DONG D)'I.E MUN, SEOUL, KOREA 

This experiments were carried out to evaluate the effects of 
feeding straw-manure silage compared with corn silage, and were con
sisted of trial I by Halstein cow and trial II by sheep with change
over feeding. And trial II was used to evaluate the digestibility and 
ruminal characteristics. The ratio of formula feed to each silage 
during the experimental period was maintained at 40:60 (w/w) as DM 
basis. 

Data from trial I on corn and straw-manure silage group, respecti
vely, were; daily milk yield 17.23, 17.05kg; milk fat 4.06, 4.19%; milk 
protein 3.89, 3.92%; milk lactose 5.27 5.17%; SNF 10.36, 10.38%. 
There values were not significantly different between treatments. 

The digestibility of ration components on trial II showed that the 
digestibility of proximate composition of corn silage tended to be 
slightly increased. But the fibrous material digestibility of straw
manure silage showed more increased results (P /,0.05) . l\uminal para
meters on pH and VFA concentration I'lere similar with two silage group. 
However, straw-manure silage resulted in stepwise increase in propio
nate and valerate throughout the sampling time. 

INTRODUCTlm~ Corn is the most popul ar cereal which is conserved as 
silage and large areas are grown for this purpose in many parts of the 
world. Corn silage has always been regarded as an important group of 
roughage for feeding dairy cows in the Korea during winter. 

A major disadvantage of corn silage is, however, its low crude 
protein content, usually being less than 100g kg- l DM. And this silage 
is not always sufficient for feeding dairy cows because of the limited 
grass-land and the amount produced. 

It is, therefore, logical to try to utilize as much as possible of 
feed resources available in our country, such as agricultural by-pro
ducts. 

In recent years, the application of chemical-treated roughage has 
an increasing effect of feed intake und digestibility O:lopfens tein, 
1978) . An animal waste contains consideral quantities of protein 
(12 to 25%) and carbohydrate (40 to 70%) that could provide useful 
nutrients when fed to ruminants (Bucholtz et al., 1971). 
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At KAIST, we developed a process to produce a silage using alkali
treated rice straw, animal waste and bran materials. The present pro
duct, so called "straw-manure silage", contains about 12 to 15% crude 
protein, 55 to 60% TON value, low pH and high lactic acid content. 

This study was carried out to evaluate the effects of feeding 
straw-manure silage as compared with corn silage. 

MATERIALS AND METEODS The rice straw, chopped into 3-5cm lengh, was 
treated with 4% NaOH by dry weight of straw and consequently, fixed to 
50% moisture content. The mixing ratio of straw, manure and defatted 
rice bran was 50:20:30 as OM basis. 

Ten-Holstein cows in trial I were used in each of 2 period in con
tinuous feeding trials with change-over feeding. Cows in each period 
were assigned to the standardization period at 15 days and the experi
mental period at 70 days. The ratio of formula feed to roughage duri~ 
the experimental period was maintained at 40:60 (w/w) as OM basis, and 
the small amount of hay was offered at evening after the formula feed 
and silage had eaten up. Milk yield were recorded twice daily for each 
cow. Daily composite milk sample were taken five times at each period 
for fat, protein, lactose, and SNF determination by MILKO SCAN 104 (FOSS 
Electric) . 

Four corriedale ram in trial II, average body weight 30kg, were 
allocated to two treatments with change-over feeding. The feeding 
ratio of experimental ration was identical with that of tr·ial I. 
Sheep were in a total collection digestion trial to determine the 
digestibility, and rumen liquids were sampled for determination of rumen 
parameters. 

The total VFA were made by the steam distillation methods (Fenner 
and Elliot, 1963) and individual VFAs analyses (Erwin et al., 1961) were 
conducted by GLC. And the packing material was GP 10% SP-1200/1% H3P04 
on 80/100 chromosorb W AI'I. 

RESULTS AND DISCUSSION Average dietary concentrations of crude pro-
tein as calculated from cons'umption data by Holstein cows were 14.50 and 
15.40% for corn silage and straw-manure silage group. 

Results of the trial I with Holstein cows are in Table 2. Intake 
of dry matter from straw-manure silage was significantly higher (P(O.O~ 

and total OM consumption of straw-manure silage group vias higher than 
of corn silage group (P <0.01). Harmond et al (1975) reported that·a 
reason for the increase of OM intake for the litter-containing silages 
may have been the bulk density of the materials. In addition to manure, 
this silage was supplemented with 30% of defatted rice bran as OM basis. 
Wilkins et al (1971) found close positive correlations between intake 
and fermented quality as estimated from lactic acid. 

No difference between two forage group were statistically signifi
cant for milk yield and milk constituents (Table 2) . The data of 
digestion trial by sheep showed that the general digestibility of corn 
silage group tended to be slightly improved (Table 3) . The utilization 
of fibrous materials for straw-manure silage group, however, showed more 
increased result (P L.. 0.05). This results were associated with the 
effect of alkali-treatment on low quality roughage. And the digestible 
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nutrient contents of straw-manure silage group were not inferior to that 
of corn silage group. 

Table 1. Chemical composition and nutrient content 
of experimental ration (DM %) 

Ration Corn Straw-manure Hay Formula 
Item silage silage feed 
Dry matter 26.86 32.26 86.84 86.88 
Crude protein 9.93 12.21 13 .60 20.30 
Crude fiber 26.89 24.33 34.39 7.24 
NFE 54.26 34.38 42.15 61. 24 
----------------------------------------------------
pH 3.87 5.24 
Total VFA 5.68 14.37 
C2 2.58 4.06 
C3 0.14 1.82 
C4 0.06 3.45 
Ci-5 0.21 0.15 
C5 0.74 
Lactate 2.04 4.12 

The results 
of rumen parame
ters by sheep are 
listed in Table 4. 
The rumen pH 
throughout the 
post-feeding time 
was slightly lower 
with cornsilage 
group. The total 
VFA concentration 
between two group 
was similar. And 
the molar propor
tions of acetate 
for corn silage 
was higher and 
propionate, vale-

----------------------------------------------------- rate (P < 0.05) 
Crude protein 
Crude fiber 
TDN 

14.49 
19.93 
69.42 

15.40 
19.12 
67.47 

Table 2. Effect of straw-manure silage on milking 
performance. 

were lower com
pared to straw
manure silage 
group throughout 
the sampling time. 

Roffler et al 
(1978) reported 

-------------------------------c~~~~~~----------that dietary con
Treat. Straw-manure 

Item Corn silage 
Feed intake (DM kg/cow/day) 

Formula feed 6.82 
Silage 8.31 
Hay 1. 73 
Total 16.86 

Milk yield (kg/cow/day) 
17.23 

Milk composition (%) 
Fat 4.06 
Protein 3.89 
Lactose 5.27 
SNF 10.36 

silage 

6.82 
9.32 
2.13 

18.26 

17.05 

4.19 
3.92 
5.17 

10.38 

SEM 

0.12 
0.13** 
0.11 
0.14 ** 

0.41 

0.07 
0.08 
0.05 
0.22 

centration of 
protein (between 
16.2% and 12.2% cg 
had a positive 
influence on milk 
production. 
However, chandler 
et al (1976) 
observed no dif
ference in total 
milk yield between 
groups of cows fed 
ration with 12.5% 

------------------------------------------------------ and 15% cpo 
Milk fat depressing diets produce a fall in rumen pH and change in 

the proportions of rumen volatile fatty acids, generally characterized 
by decreased proportions of acetate and sometimes of butyrate and by 
increased proportions of propionate and valerate (Storry, 1970). 

Many information abailable suggests that energy intake, forage: 
concentrates value, type of forage and concentrates all can make a con
tribution to milk yield and composition. There is no close relation
ship between milk protein and ruminal propionate production (Youself 
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et al., 1970; Rogers et al., 1982). An increase in the uptake of ace
tate and butyrate are recognized as precursors of the fatty acids, 
whereas an increased uptake of propionate or glucose may depress the 
concentration of blood plasma of acetate and/{ -hydroxybutyrate and 
depress slightly fatty acid synthesis de novo (Rood, 1979). 

Table 4. Effect of str aw-manure silage on rumen characteristics. 

Time pH Total VFA Individual VFA (molar 96 ) 

Sampl- (mM/l) C2 C3 C4 ing Time, C. S. C. S. 
(hr) C. S. C. S. C. S. 

0 6.96 6.84* 51.45 49.63 66.34 66.11 19.62 22.16 11.21 8.76** 
1 6.37 6.59** 95.49 89.26 62.82 59.04 21.78 23.05 12.79 14.42 
3 6.01 6.35** 97.14 97.29 60.08 57.12 23.90 25.35 13 .45 13.84 
6 6.07 6.31 92.44 87.02 62.63 59.35 24.29 28.88 11.14 9.33 
9 6.38 6.61 76.01 71.69 ~3.94 61.99 23.26 27.46 11.04 7.93* 

*C Corn silage, S Straw-manure silage 

Thus, if all other nutrients are supplied in adequate amounts, the 
magnitude of response in milk yield and composition will depend on alte
rations in the amount and/or type of protein, fiber and carbohydrate in 
the basal rations and the genetic ability of the cow (Thomas, 1983; Kuhn 
et al., 1980). 

Table 5. Daily feed cost per milk yield and 
profit evaluation by Holstein cow. 

Treate 
Item 
Feed cost, (won) 

Formula feed 
Silage 
Hay 
Total 

Milk yield (kg/day) 
Milk fat content(%) 
Feed cost/kg milk yield 
Gross profit/per head 

Corn-sllage 
group 

1,500 
1,391.9 

411.7 
3,303.6 

17.23 
4.06 

191. 74 
3,378.2 

Straw manure 
silage-group 

1,500 
1,011.2 

440.7 
2,951.9 

17.05 
4.19 

173.13 
3,926.1 

As shown in 
Table 5, the feed cost 
per head required for 
kg milk production 
was estimated at 
W191.74 and W173.13, 
respectively. And 
on concerning the 
milk yield, fat con
tent and feed cost, 
the more profit of 
W547.9 per head was 
obtained in the straw-
manure silage group. 

It was postu
lated that this silage was a suitable roughage for dairy cows at the lOO% 
level of substitution for corn silage, and its use in practics has a 
profitable effect on cost. 

REFERENCES (1) Bucholtz, H.F., H.E. Henderson, T.W. Thomas and H.C. 
Zindel. 1971. Dried animal waste as a protein supplement for ruminants. 
Proce. Internatl. Symp. on livestock wastes. ASAE. Publ. Proc. 271:308-
310. (2) Chandler, P.T., C.A. Brown, R.P. Johnson, Jr., G.K. Macleod, 
R.D. McCarthy, B.R. 110ss, A.H. Rakes, and L.D. Satter, 1976. Protein 
and methionine hydroxy analog for lactating cows. J. Dairy Sci. 59: 
1897-1909. (3) Erwin, E.S., J. Marco and M. Emery. 1961. Volatile 
fatty acid analyses of blood and rumen fluid by gas chromatography. J. 
Dairy Sci. 44:1768-1771. (4) Fenner, H. and J. M. Elliot. 1963. Quant~ 
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Davis, and J.H. Clark. 1982. Alteration of rumen fermentation, milk 
fat synthesis, and nutrient utilization with mineral salts in dairy cows. 
J. Dairy Sci. 65:577-586. (10) Rook, J.A.F. 1979. The role of carbohy
drate metabolism in the regulation of milk production. Proc. Nutr. Soc. 
38:309-314. (11) Storry, J.E. 1979. Reviews of the progress of dairy 
science. Section A. Physiology. Ruminant metabolism in relation to the 
synthesis and secretion of milk fat. J. Dary Res. 37:139-164. (12) 
Thomas, P.C. 1983. Milk protein, Proc. Nutr. Soc. 42:407-418. (13) 
Wilkins, R.J., K.J. Hutchinson, R.F. Wilson and C.E. Harris, 1971. The 
voluntary intake of silage by sheep. I. Interrelationships between 
silage composition and intake. J. Agric. Sci., Camb. 77:531-537. (14) 
Yousef, I.M., J.T. Huber, and R.S. Emery. 1970. Milk protein synthesis 
as affected by highgrain, low-fiber rations. J. Dairy Sci. 53:734-739. 
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LESPoSSIBILI'lts D 'INFLUEBCER LA TENEUR III LAU Ell PROmlNES 
PAll L' ALIMENTATION 

rurocHV:fL L., KAstK K., ZADRA~IL K. 
(L'Unlversitaire de tAgriculture Prague, ~SSR) 
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lous avona reussi a demontrer que la teneur du lait en protei
nes augmente de ~air avec l'accroissement de la q~ntite d'amidon ingeree. 
Conseoutivement a la distribution aux vaches laitieres des oollets et des 
pulpes de betterave ensiles ainsi que d'un melange de collets et de pulpes 
ensiles la teneur du lait en proteines accusait les valeurs superieures 
par rapport au mals ensile distribue aux vaches laitieres. La teneur la 
plus elevee (en p.c.) a pu etre demontree lors de la distribution du fou
rrage vert avec les pulpes ensiles. Le mals ensile accuse une teneur en 
proteines (en p.c.) inferieure meme avec la meme quantite de matiere 
seche comme dans Ie cas du.melange de pulpss et de collets ensiles ou bien 
des pulpss ensilees. La carence en matieres azotees et en matieres azote
es digestibles est un facteur complementaire. 
Les resultats montrent que lateneurdu lait en proteines la plus basse 
(,n p.c.) est obtenue lors de la distribution du mals eneile. 
L etude du niveau de matiere seche des rations aliaentaires a revele 
que la t~ur du lait en proteinas ( en p.c.) allait de pair avec l'in
gestion de matiere seche (de 1),9 ~ 13,7 kg) par les vaches laitieres. 
Une augmentation prononcee de ]a teD-eur du laU en proteines est obtenue 
lors de 1a distribution ge8 pulisS ensilees auss! bien pendant l'hiver 
que pendant la periode d ete. C est pourquoi il est pref~rable de distri
buer les pulpes ensilees sous formes de composante8 des rations alimen
taires pendant toute l'anne.. La valeur d'amidon des rations alimentai
res accuse une dependance prono~ee de la teneur du 1aij en proteines. 
La teneur du lalt en proteines 15 accroit de pair avec I accroissement 
de la quantite absolute de valeur d'amidon ing6ree par lei vaches lai
tierel (es8&is 10.1 - 6,69, essai No. 2- 6,97). Les meilleurs resultatl 
sont obtenus lors de la diltribution du fourrage vert en combinai80n 
avec 1es pu1pel ensilees parce que danl ce calles laitieres i~8rent une , , L ' # quantlte elevee d unites d amidon. es essai8 n acculent pal d influence 
significative des .atiarel azotees et del matilres azoteee digeltiblel sur 
1& teneur du l&it en proteines (en p.c.) lors d#une couverture suffisan
te del exigences des Iaitieres (en p.e.). 
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L'INFLUENCE DE LA RASSE E'l' DE LA LAC'l'A'l'IOI SUR LA 'l'EHEUR W 
LAIT EN ACIDES AKINtS 

KRA'IDCHv:fL L., MATLOvA J., ZADRA2IL K. 
(~'Universitaire de L'Agriculture Prague, ~SSR) 

Neus &vons choisi 40 primipares - 40 vaches croisees de la ge
neration Fl et Fl issues du croisement de 1& race tachetee tcheque et 
de la race Holste~n-Frisian. 20 laltieres accuaaient 25 % (CRC 25) et 20 
laitieres 50 % du sang de 1& race Holstein-Frisian. Les deux groupes 
accusaient une teneur elevee en acide glutamique suivie par 1& teneur en 
proline,.n valine, en acide aspartique, en leucine et en lysine. La cysti
ne n'& e~ demontree qu'en traces. Des autres 16 acidee amines etudies 
il y avait Ie moins de methionine, d'histidine et de glycine. Les deux 
groupes de laitieres accusaient au cours du pre.ter mois de lactation 
une teneur elevee an acides amines par rapport a la moyenne pour toute 
lactation. L'ahaissement Ie plus prononce peut etre demontre dans Ie 
groupe CR 50 au cours du troisiese mois de lactation, dans Ie groupe 
CRC 25 au cours du deuxieme mole de lactation. Ensuite, la quantite tota
Ie d'acides amines augaente au cours de cbaque mois a l'exception du hui
tie .. mois ou leB deux groups de laitieres accusent une chute d'acides 
amines ainei que de proteines. Dane Ie groupe CR 50 Ie niveau d'acides 
amines atteint son maximum au cours du neuvieme moie pour s'abaisser 
jusqu'. la fin de lactation, ce qui a trait au tarrisBement des laitie
res. Dans Ie groupe CRC 25 la teneur en acidee amines a partir du neuvi
eme mois reste pratiquement incba~e. 
D'apres nos resultats Ie groupe CR 50 de vaches croisees de 1& generation 
F1 issues du croieesent de 1& race tachetee tcheque et de la race Holetein 
• Frisian accusalt dee ?a1eure plus e1evees de teneur en aoides aaines 
que Ie groupe CRC 50 qui & pris naisaance gr~ce au croisement de retour 
avec un taureau tchequ. tachete. 
Nous avons reussi a demontrer que les deux groupes accusaient 1a varibi
lite 1a plUB elevee pour la teneur en methionine et arginine. Les coef
ficients de variabilite 1es plus bas ont ete trouves pour toute lacta-
tion dans les deux groupes de laitieres pour 1& valine. e 

In conclusion, on peut dire qu'une variabi1ite superieure a ete prouvee 
pour tout. lactation pour I, groupe CRC 25. 
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UTILIZATION OF UREA/MOLASSES LIQUID FEED (LF) AS A MAJOR SOURCE OF 
NITROGEN AND ENERGY FOR LACTATING BUFFALO 

K.M. Abdel-Rahman, B.M. Ahmed and A.N. Zedan* 
Department of Animal Production, and *Dairy Science, Faculty 
of Agriculture, Monoufia University, Shebin El-Kom, Egypt. 

Twelve lactating buffaloes were used in three feeding treatments 
in a switch-back design to study the effect of liquid feed containing 
urea, molasses, minerals and vitamins on milk production, composition 
and manufacture. Replacing concentrates by LF up to 40% was success
fully used without adverse effects on milk yield, milk composition 
and manufacture. 
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EFFECT OF ADDED SALTS AND HEAT ON THE PROPERTIES OF SUPERNATANTS 
OBTAINED BY MILK ULTRACENTRIFUGATION 

Fatma A. Salama, A.M. Youssef, N.M. Abdel-Salam and 
A.E. Salam 
Department of Agricultural Industry, Faculty of Agriculture, 
Alexandria University, Egypt. 

The addition of calcium ions resulted in an increasing rate of 
nitrogen depletion, decreasing of the size and weight of casein 
micelles. However, addition of phosphate ions led to a marked decrease 
in the protein sedimentation rate. Heat combined with phosphate addi
tion caused a further decrease in the rate of sedimentation, in size 
and weight of casein micelles. 
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Effect of season production and storage on the 

microbial coctent of ice - cream 

R. M. Saleem and A. K. Abd EI - Kadar 

Food Technology Department I College of Agric. & Forestry, 

University of Mosul 

Higher microbial cpntent of ice - cream 

marketed in Mosul city were found during July and 

August • Lowest were found in May and September • 

This could be attributed to the high temperture 

in summer that enhance the rapid proliferation of 

bacteria. Also due to poor sanitation during processing. 

Samples stored at -20 C for 10 weeks 

affected the total number of different types bacteria. 

The storage decreased the number of all types 

of the bacterial content • The rate of decreasing 

in bacterial number during the period of their storage • 

This may be related to the effect of·refrigeration 

on the bacterial cell • 
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"'HE STUDY OF THE :mFLUENCE OF THERMIC AND MECHANICAL PROCESSES ON 
THE MICROSTRUCTURE OF PROTElll PIt\SE OF mIRY PRODUCTS 

R. Popko, H. Popko 
Teohnical University, Lublin 1, skr. 189, Poland 

In the article there have been presented the results of the study 
of the influence that homogenization process, separation and 
pasteurization may have on the microstructure of protein phase of 
milk and cream. The enclosed photographs of protein phase micro
structures have been obtained th»ough an electron microscope at 
the enlargement of about 10,000 times. 

a bc d 
Fi g . 1. The micros t ruc t ure of cream prot ein phas e : 

a - non- homogenized, b - homogenized at the pr essure 
of 10 , 0 liIPa , c - 15 MPa, d - 20 ! , Pa . 

a b c 

Fig. 2. The microstructure of milk protein phase 
a - raw milk, b - centrifuged_milk, c - pasteurized 
milk at the temperature of 82 'JC• 
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Die Problematik der Bakteriophagen und die Nutzung eines 
Laktomediums in der ~SSR 

Ing. Jana Havlova, Ing. Ludmila Peterkova und Koll., 
Forschungsanstalt der Molkereiindustrie, Prag 

Obwohl in der ~SSR die Kontamination von Molkereibetrieben mit Bak
teriophagen nicht die Hauptursache fUr die Inhibition von Milchkul
turen ist, so tritt sie doch auf. Die Gruppe der Phagen, welche aus 
Betrieben stammen, wo es zu durch Bakteriophagen bedingten technolo
gischen Schwierigkeiten kam, umfasst Phagen von Str. lactis, Str. 
thermophilus und Lbs. acidophilus. 
Zur UnterdrUckung der Phagenkontamination wird die empfindliche 
Kultur durch eine andere, deren Widerstandsflhigkeit gegenUber dem 
isolierten Phagen vorher geprUft wurde, ausgetauscht. Die Ersatzkul
tur wird aus einem Sortiment von Kulturen ausgewlhlt, welches ein 
auf die Herstellung von Kulturen spezialisierter Betrieb an die 
Molkereibetriebe liefert. 
Die Kulturen, die als phagenresistent ausgewlhlt wurden, werden nach 
Beseitigung der Phagenkontamination wieder durch die ursprttnglichen, 
meistens technologisch vorteilhafteren Kulturen ersetzt. 
Eine der Massnabmen, die zur UnterdrUckung der Phagenkontamination 
angewendet werden, besteht in der Nutzung eines Laktomediums, 
welches Salze enthllt, die freies Calzium bilden, zur ZUchtung von 
Milchslurebakterienkulturen. Die Anwendung des" Laktomediums ist auch 
in dem Falle vorteilhaft, wenn es sich um Phagen handelt, die zu 
ihrer Replikation keine Kalziumionen brauchen. Eine schnellere 
Sluerung,besonders in den ersten Phasen schrlnkt die Wirksamkeit 
der Bakteriophagen ein. 
Laktomedium ist ein semiinstantes Nlhrmedium auf der Basis von Milch, 
Es enthllt Bestandteile zur Stimulierung des Wachstums der Milch
slurebakterien. Weil es nicht ~glich ist, ein universelles Medium 
fUr alle Arten der Milchs!urebakterien zur VerfUgung zu haben und da 
die einzelnen Gattungen und Arten von Mikroorganismen sehr unter
schiedliche AnsprUche an die Zusammensetzung des Nlhrmediums stellen, 
wurden zwei Nlhrmedien entwickelt. 
Laktomedium S-firKulturen von Streptococcus-Milchs!urebakterien ge
gebenenfalls in Kombination mit Leuconostoc-Bakterien. 
Laktomedium L-fUr Lactobacillus-Kulturen einschliesslich von Misch
kulturen, die Lactobacillen und Streptococcen enthalten. • 
Beide Nlhrmedientypen wurden im Labor und direkt unter Betr1ebsbe
dingungen in Molkereibetrieben zur ZUchtung von S!ureweckerkulturen 
geprUft und das auch in Betrieben, wo es zu technologischen 
Schwierigkeiten in folge von Phagenbefall kame 
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~ INP'LUENCE OF LACTATION PERIOD ON 'IRE FAm ACID COMPOSI
TION OF MILK FAT 

DOC. RBDr.K~MJIBA~IL ,CSc., PROF. IlfG.L.KRATOCHVn.,DrSc., 
DOC. ING.J.PYTLOUN, CSc. (Agricultural Univeraity Prague, 
\!SSR) 
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Chromatografic records were processed for the analyses of 
750 ai1k fat .. ap1ea (fatty acid .. thyl esters) obtained frOa different 
breeds of dairy cattle (the Bohemian Pied cattle prevailed). 
The CBROM 4/1 chroaatograph (produced by Laboratorni pHatroje Praha, 
Czechoa1ovakia) waa uaed for the analyaia of ai1k fat, the length of 
the glaaa chromatographic column was 2 a and diaaeter 3.3 .. and the 
filling waa 13 % DEGJ on Chromaton I-Ai-DIlCS, grain size 0.125/0.160 
mao 

The effect of the atage of lactation (froa the first hour poat 
partua to the 50th day p.p.) was atudied as exerted on the compoaition 
of the different fatty acids of milk fat. Special attention was paid 
to the intermediate period betw.en colostrum and "ripe milk" production 
(the 6th to 9th dar after calvingll beside a the major fatty acida of } 
ailk fat, emphaais was laid on the investigation of the minority fatty 
acida. 

In all, 23 fatty acids of milk fat were determined, including 11 
acida called minority fatty acida. The differencea ill-the propotions of 
each fatty acid in co1oatrum and "ripe milk" were aignlfic&D.t (PaO,Ol) 
or reached the margin of atatiatical significance. The differencea in the 
content of fattr acids in the ai1k fat of the transient stage froa co
lostrum to milk were mostly insignificant. 

In this war it was demonstrated that the limit for colostrum can 
be decreased troa the present B daya after calving to 6 daya after 
calving becauae milk and milk fat haa a1moat the some compoaition in 
the "intermediate milk" and In "ripe milk". 
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POLYACRYLAMIDE GEL ELECTROPHORESYS OF WHEY PROTEINS IN CHEESES MADE 
FROM MILK OF DIFFERENT SPECIES 

L. Amigo, G. Santamaria, D. Gonzalez de Llano, M. Ramos 
Instituto de Fermentaciones Industriales, CSIC, 
Juan de la Cierva 3, 28006 Madrid, Spain 

Electr0t'horesis of whey proteins on polyacrylamide gels (1) was used to analyze cheese samples 

prepared with various proportions of ewes' and cows' .. 11k and at various .tag-es of cheese 

maduratlon. The three dimensional densitometric curve. shown in Fig. 1 are for one month ripened 

cheese which were made from milk with ewes' milk with 0,5,10,20 and 100' cows m11k. 

12 

1 - SLg 

2 - SLg 

2 
The curve. indicated that S-lactoqlobul1n A and B 

have hiqher mobility for cow. m11k than for ewe. milk. The 

S-lactoqlobulin remains unal terated during the cheese 

ripening- proce.s (2). 

The correlation coefficients and standard errors aqaln&t 
the ripening time for different variables (S-Lq A/BSA, 

SLg A/~ La, BLq A/SLq ewe., SLq B/BSA, SLq B/~- La, 

SLq B/ SLq ewes) were calculated. The low coefficients point 

to a low variability of the ratios over time. These remain 

essentially constant during cheese ripening. The high 

10 standard errors associated with each coefficient render 

0.5 

100 ~ these coefficient. atatbtically insignificant. 

Regre .. ion equation of the variable 8Lq B/BSA against the 

percentaqe of cow.' m11k uaed to make Mancheqo and 

Roquefort cheese. were obtained. A high correlation) .99 

with low error p(O.OOI 11 obtained. It 1& evident that 

different reqres810n equations are needed for different 

types of cheeses (Fig. 2). 
~ cows 

K&nche~o 

25 
a11k1 

Fig. L - lIobility 20 
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Biochemical studies on whey lipid substances. 

R.S.Farag*iY. Ghali* M.M.Hewedi**and O.M. Abdel
Fatah*.*Biochemistry Dept.,Faculty of Agriculture, 
Cairo University, Giza, Egypt ** Food Science Dept., 
Faculty of Agriculture at Fayoum, Cairo university, 
Fayoum, Egypt. 

Introduction: Whey is a by-product of cheese and 
casein industry. In Egypt, the amount of the resultant whey 
from cheese industry is more than a million ton per a year. 
The whole quantity is considered as a waste, with the ex
ception of a very little amount is used for animal feeding. 
Two types of whey are produced in Egypt, i.e., salted and 
unsalted. The salted one is mostly the predominant whey 
type, as it comes from the most popular cheese in Egypt 
which is called "Domiatti cheese". The present work was 
undertaken to determine the lipid Inaterials of salted and 
unsal ted whey as a bY-jJroduct of chee.se inuustry. . 

Methods: The lipid materials of freeze-dried whey 
were extracted using CHC13:MeOH(2:1, vjv), and saponified 
with methanolic KOB (20% vjv) for 24 hr. at room temp. The 
methyl easters of the fatty acids and unsaponifiables and 
standard compounds were analysed with a GCV pye Unicam clrrD-
ftlatograph equipped with dual flame ionization detector and 
dual channel recorder. Phospholipids were precipitated by 
acetone and fractionated using TLC technique. 

Results and Conclusion: The general chemical ana
lysis show that the salted whey contained lower amounts of 
lactose, proteins and lipids compared with unsalted whey. 
Whey lipids contained palmitic and Oleic acids as the 
abundant saturated and unsaturated acids, respectively.The 
presence of salt quantitatively altered the concentration 
of short-chain fatty acids due to its salting out pheno
menon. A wide variety of hydrocarbons was found ana C22,C23 
constituted over 75% of the total hydrocarbons. The presen
ce of salt in whey remarkably changed the hydrocarbon 
profile. The most predominant phospholipid was phosphatidyl 
choline followed by phosphatidyl inositol. Once more, the 
salt changed qualitatively and quantitatively the whey 
phospholipid pattern and led to precipitate some of the 
highly polar phospholipids with cheese during milk process
ing. 
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COMPARISON BEn/EEN BIOLUMINESCENT AND CHEHILUHINESCENT IIETHODS 

FOR QllALITY CONTROL OF IIILK 

L. CECCHI, R. LOOI, A. ZECCONI, M. SOMENZI 

Centre Latte C.N.R.-Universita di Milano _ Via Celoria, 2 - 20133 Y,1LA.~W ITALY 

Fore'word 

Many analytical procedures based on lum:inescence- in both forms of biolumi

~ ( BL) and chemiluminescence (CL)- \o,'ere proposed for some analysis. 

Bioluminescence was first applied mainly to determine contamination: it's 

well knDwn that biD1uminescence is based Dn light emitted by 1uciferin ex

cited by ATP molecule extracted from cells of microorganisms. This seems 

unsuccessful in milk. analysis owing to difficulties arlsing from the pre

sence of both somatic and microbial cells. Other problems arise from the 

reagents themselves, which can easily deteriorate. In several hundred tri

als reproducible results were not always obtained. The bioluminescent me

thod did give substantial results only in the measurement of somatic cells. 

The CL techniques were proposed in the food industry ( for oils, potato 

chips, fried fDods) both BS a research tDD1 1n food spoilage and as a qua

lity cDntrol measure to determine the extent or rate of spoilage befDre and 

after 'prDcessing and stDrage. Milk powder and reconstituted milk, like 

heat-treated milk, were tested by different AA., WhD succeeded in recogni

zing them from raw milk. They used a "chemiluminescence induced" by light. 

We found that CL emitted by a milk sample is enhanced by a liquid scintil

lation cocktail, and the intensity of CL emission is dependent on the tem

perature and time of heating process. The intensity of this emission is re

duced appreciably from raw to UHT milk. A simple measurement allows us to 

define the intensity of heat-treatment and cDnsequently the quality Df 

mille. In fact it I S well known that drastic heat-tn~atment can modify the 

milk compDsition and alter its nutritiDnal value. The amount of sD1ub1e whey 

prDtein (SP) is a valid parameter in evaluating this and it's strictly con

nected to heat-processes. We fDund that CL emissiDn changes in the same way 
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as SP value. The measurement of SP by chemical methods takes at least 2 

days, however the measurement of CL takes only 5 minutes. 

beta-counter (e.g. Philiphs PW 4540 - 'H preset window, coincidence "off") 

or luminometer (e.g. Packard PICOLITE 6500) are suitable instruments for 

this anal ysis. 

Analytical procedure 

0,5 ml of milk sample are well mixed with 10 ml of INSTAGEL (from Packard) 

and immediately put in the counting chamber of the beta-counter ( in the 

authomated luminameter used only 0,1 ml of milk are mixed with 2 ml of 

INSTAGEL) . 

Counting data are collected after 1 min and recorded for the first 5 min. 

Results with these equipments are expressed in cpm. 

Results 

The data collected show: 

- raw milk presents CL values higher than 200,000 cpm 

- UHT milk presents CL values lower than 40,000 cpm 

- in pasteurized milk CL values range from 120,000 to 60,000 cpm depending 

on the heat processes. 

In the 70% of the trials CL values are strictly connected to SP values. 

Samples of milk coming from the same dairy analyzed after 2-3 months gave 

identical CL values. 

CL values are directly proportional to the amount of milk (at least in the 

range from 0,5 to 2 ml milk/10ml INSTAGEL). 

Conclusions 

By a simple and rapid method it seems possible to recognize a raw milk from 

a heat-processed one (pasteurized or UHT). By this analysis different pa

steurization conditions can be evaluated allowing us to define the quality 

of milk. This can be done more rapidly than by SP determination. 
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RAPID DETERMINATION OF NITRATE AND NITRITE IN MILK 
AND MILK PRODUCTS BY CONTINUOUS FLOW INJECTION ANALYSIS 

Lisbeth Munksgaard and Lars Thymark 
The Danish Government Research Institute for Dairy 
Industry, Roskildevej 56, DK-3400 Hiller6d, Denmark 

Introduction 
Analysis of nitrate and nitrite in milk and milk products 
is carried out in several laboratories for quality control 
and research laboratories. The IDF reference methods (1) 
are reliable, but very time consuming. So there is a need 
for routine methods which are reliable as the IDF reference 
method but much faster. 

Materials and Methods 
A procedure for automatic determination of nitrate and 
nitrite in milk and milk products was published earlier 
by Nijhuis et al. (2) for airsegmented continuous flow 
analysis. Continuous flow Injection Analysis (FIA) is a 
new technique developed for automatic chemical analysis 
by Ruzicka & Hansen (3). The principle of this technique 
is injecting a liquid sample into a continuous, unsegmented 
carrier stream. Varying reagents are then added to the stream 
and allowed to react with the sample until the sample zone 
reaches the detector. The advantage of this technique to 
other automatic techniques (e.g. the airsegmented flow 
system) is that the result is obtained within a few minutes 
after injection of the sample, and the result can be obtained 
before the steady state level of the reaction has been 
reached. The theory for this is given in detail by Ruzicka 
& Hansen (3). 
An instrument set up of the FIA system for determination 
of nitrate and nitrite in water is available (4). The prin
ciple is reduction of nitrate to nitrite by copperized 
cadmium and determination of nitrite is an unreduced and 
a reduced sample by detection of the intensity of a colour 
developed by the nitrite, sulphanilamide and hydrochloric 
N-l-napthyl-ethyldiamine. The same principle is used in 
the IDF reference methods for determination of nitrite and 
nitrate in milk products (1). 
In our study we adopted the FIA method to analysis of milk 
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products. The main problems were to establish suitable 
procedures for removal of protein and fat from the samples 
and to make high viscous samples ready for introduction into 
the injection valve which has an inner diameter of only 0.5 mn. 

The system is set up as illustrated in fig . land 2. 200 ~l 
of sample is injected into a carrier-stream ofNH '4Cl buffer 
(pH 9.6). ,The sample is moved by the carrier into a dialysis 
cell where low molecular components (e.g. NOZ and N01) pass 
through the membrane into a receptor stream ofNH, CI solut
ion (pH 6) while the high molecular fraction goes~to waste. 
For nitrate analysis the dialysate is carried on to the re
ductor,a 5 x 80 mm pipe filled with copperized granules. 
For nitrite analysis the reductor is bypassed. Then the 
stream is mixed with the colouring reagents and carried 
through the flow cell of a spectophotometer than continuously 
records the colour intensity at 538 mm. 

Fig.1 Flow sheet of the FIA-method 

Fig.2 Photo of the instrumentation. 
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The analysis time i.e. the time from sample injection until 
detection is 1 ~inute for determination of N02- and 1.5 
minutes for NO analysis. 
Samples of mil~ need no preparation before analysis, for 
samples of cultured milk we found pH should be increased 
to about 9 with a few drops of a concentrated NaOH-solution. 
This reduces the viscosity of the samples so they can be 
injected into the FIA-system. Samples of milk powder are 
to be reconstituted before injection, and we found that 
pH should be elevated by addition of NaOH as this improves 
the recovery of nitrate markedly. The improved recovery 
at higher pH may be due to the change of net charge of the 
protein. At higher pH ~he prot~ins are negatively charged 
so they cannot bind N03 and N02 as c~unter-ions. This may 
facilitate the dialysis of the negatively charged ions. 
Results 
The results obtained by FIA are on the same level as the 
results obtained with the IDF-reference methods (1), and 
the difference between 2 determinations on the same sample 
is reduced compared to the IDF-method. 

References: 
1. International IDF Standards 84A:1984,9sA:l984and 97A: 

1984. 
2. Nijhuis, H., W. Heeschen & A. Bluthgen 1979. Milchwissen

schaft 34 (7) 414-416. 
3. Ruzicka~I. & E.H. Hansen 1981. Flow Injection Analysis. 
4. Tecator Application Note AN 62/83. 
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DETERMINATION OF MILK PROTEINS BY IMMUNO-ELECTROPHORESIS 

KR. ROTVIG KRISTIANSEN & A.-M. BECH 
The Danish Goverment Research Institute for Dairy 
Industry, Roskildevej 56, DK-3400 Hiller6d, Denmark 

INTRODUCTION 
Immuno-electrophoresis is a simple and specific technique 
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for determination of individual proteins. By crossed immuno 
electrophoresis of whey with antisera to bovine whey 29 
immuno precipitates were found (L6wenstein et al). 

Therefore it was assumed that monospecific antisera to milk 
proteins might be used for quantative determinations of 
individual milk proteins. Whey proteins, however, are easily 
denatured by heat, which may destroy their immuno chemical 
characteristics. Caseins, on the other hand, are found 
to be very heat stable. 

The purpose of our experiment was to investigate the suit
ability of immuno-electrophoresis for qualitative and 
quantatitiveanalysis of milk proteins in different types 
of milk and milk products. Crossed immun~electrophoresis 
and rocket immuno-electrophoresis ~ carried out according 
to Axelsen et al: 

In our laboratory immuno-electrophoresis has been used for 
several purposes 
1. Determination of whey prote,ins in raw and heat treated 

milk and whey samples. 
2. Identification of peaks formed tn crossed immuno-electro

phoresis by the individual milk proteins. 
3. Determination of rate constant, order of reaction and 

shift in reaction mechanism for the heat denaturation 
of whey proteins. 

4. Demonstration of immunogenic identity between as1 -casein 
and ~ -caseins. 

5. Inv~ation of the suitability of rocket immuno-electro
phoresis for determination of total casein in milk samples. 
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6. Investigation of the possibility of determining 
unhydrolysed (lsI-casein in cheeses. 

TOTAL CASEIN IN MILK SAMPLES 
The suitability was investigated of determining total casein 
in milk snples by rocket immuno-electrophoretic quantification 
of (t 1 and p casein in raw milk and boiled milk samples. 
The b~st agreement with IDF International Standard No.29: 
1964 results was obtained by determination of (\ I-casein 
with monospecific antisera. s 
Correlation between IDF-casein and (t 1 -casein in raw milk 
was 0.78 and between (lsI-casein in r~w and boiled miTh was 0.96 
Though, the standard deviation for the determination of 
a protein by rocket immuno-electrophoresis is 3-4% of the 
content, the mean square error for determining IDF-casein 
from (I I-casein was close to 10%. This result is due to 
variati5ns in casein composition in different milk samples. 

CONCLUSION 
Rocket immuno-electrophoresis with monospecific antisera 
was found suitable for quantitative' determination of five 
individual milk proteins, with a 3-4% deviation. The whey 
proteins (ll -lactalbumin, p lactoglobulin and serum albumin) 
could be determined in their native state only, not in 
denatured state. Heat treated (l 1 and p casein reacted 
like unheated caseins and were ea~11y determined. 

By calculation of the total casein content in milk from 
the content of one casein { (l 1) the mean square error 
fo regression to IDF-casein wa~ 10% of the casein content. 

It was possible to determine the rate of denaturation and 
the order of this reaction for the 3 whey proteins. 
Quantitation of denatured whey proteins and of casein after 
some proteolysis was not possible due to atypical peaks. 

ARRHENIUS PLOT 
For the denaturation of /) -lactoglobulin in skim milk. 
The bend is about 85' C indiates a change in the mechanism 
of reaction at that temperature. 

r . '---+--

'i \ 

.1 
\ 
\ 

.\ \ 
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ROC¥E~ IMMUNo-~~TROPHORESIS 

Determinatlon of p -lactoglobulin in raw (peaks 8-9) and 
heat-treated (peaks 10-17) samples . 

Identification of the " -lactalbumin ( " -La) peak in crossed 
immuno-electrophoresis 

To the left 2S IIg II -La in an intermediate gel results ill 
a precipation line across the plate and the ,, -La peak to 
~ above the normal level . Notice the small peak to 
the left of and connected to the main ,, -La peak. 

U1MUNOGE IC ': lJENTITY 

The large pedk ( /1 -casein) continues uninterrupted into 
the small peak to the left ( r -casein) . 

" -CASEr IN MILK A D FRESH AND RIPENED CHEESE 
s1 

Peaks 7-10.6 and 16: varying amounts of refernce material 
and skim milk 
Peaks 1-3 Ind 11-13: Cheese curd. 4 and 24 hour old cheese 

Peaks 4 and 14, 5 and 15: 6 and 16 weeks old cheese. 
Note . : These peaks appear indistinct due to proteolytic 

break down of (lsI-casein. 
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I:H"E.CI'Llfo" Ol.rul£ ~LM ~s ON 'MI. nilOCYANAlE 'l\l.£JWai: OF stAPHYl..OO..COJS HYJOJ:o ~In.x I~S 

J HAlM:.Y* &. A GlUUJ~+ 

*1EPNm£Nt OF AiRlaLIUII:: FOH IC:lIl'IHDRN IJti.N() AN> +nIj. (J.EIilII'S UNIVERSITY OF BfLFASt, ~1U:cu.1l/HE. A/'() RXX) SClEQ. CENI'IE, I£WRlIGi 

LANi, BbLF'ASI 819 5Pl(. HJH'Il£RN lRELNI> 

~ 
In our laboratory we have been Interested In the occurrence of Staphylococcus ~ In bovine mIlk sInce this species has recently been 

shown to produce enterotoxIn (Adesiyun 1981; Hoover!!.!.!. 1983); the causative agent of staphylococcal food po1!.oning clnd hitherto more 

c(QIonly assocIated With ~.~. Dunng s.tudies on the isolation and identification of staphylococcI In raw bOVIne IIllk (Harvey I 

GIlmour 1985) we observed that growth of the ~. ~ species was inhibited on the r.electivl! medIum designed by SchleIfer and 

KrdllE!r (1980) for the isolonion of all the known species of suphylococci. It was decided to investigate the cause of thiS Inhibition 

with el view to Improving the medlUll1. 

Mclterlells elnd Methods 

TeH strellns. (I) Fourteen different suphylococCclI species isolated in our lc1boratory frOll raw bOVine I1l1lk or obuine<! frOOI el ncltlonal 

culture collection. 

(11) Representatives of ten different generd comonly found in milk dnd obuined frOOI national culture collections. 

Medl.. (I) Schleifer dt'ld Kramer selective IIledium for suphyloCOtti (SK) with dnd without supplements of U; Tween 80 or 5'1 sheep 

blood or 5'1 egg yolk. 

(11) Non selective 1Iledlum (NS) derived by removing the selective agents lithill'l1 chloride, glycine, sodium aZide dnd 

pota~~lum thiocyanate from SK. 

(Ill) NS lIedlUm with sepelrate additions of the elbove selective elgents at the concentrdtlons used In SK. 

InoculeltlOn. Incubeltlon and eXdmination of plates. Overnight broth cultures were inoculated on to t~e appropriate medium by one of two 

111t!thods; eIther spredd plclting 0.1 ml aliquocs of suiuble dilutions or stre4king undiluted broth cultures (.n ten pclrallel stredks) on to 

the .gar surface USing el 1 ~1 loop. After incubcltion at 37D C for 24 h, counts lIIere calculated frern the spread plat(~ or the extent of 

grO\llth on the Hreaked plate!a 1IIi1~ estinw.ted--by allOCdtlng a !aeore of 1·10 depending on the nlll1ber of Hreaks shOWing growth. Colony ~Izes 

were lIIeel!aured for both method!a. 

Re~ul ts and DIscu~slOn 

(I) ~. ~ subsp. ~ elnd subsp. chr01llOgene~ produced pinpoint colonies or fcliled to grow on SK 1I1edlum. All other 

~tclphylococcal specie~ grew nOl11lillly on Sk. 

(Ii) N0rl1141 colony developllent of both ~ubspecles of ~. ~ occurred on MS. NS + IIthHII1 chloride, NS + glycine oInd NS + sodium 

ilzlde but not on NS + potilssium thioeyilnate. Therefore potassl11111 thiocyclllolte was con~idered to be the cause of the growth 

Inhibition of this species on Sk. 

(iii) The inhibitory effect of I)Ota!asiul11 thiocy.nate in Sk with respect to the subsp. ~ but not ehrQllOgene!a was found to be reduced 

by !aupplementation with IS Tween 80 or 51 sheep blood or SI egg yolk. Thus !auch elddiclons enabled SK to be used sclthfclctodly 

for the isolation of~. ~subsp.~. 

(iv) AdditIon of 11 Tween 80 to SI( mediUli did not reduce its !aelectivity Mith res.peCt to non·staphylocoCCdl orgclniSJIS. 

Referenc.es. Adesiyun, A.A. 1981 Dissertation AbstrdCts Internn;orwl ~ 2317. Ho!;rvey. J. & GilllMKlr. A. 1985 J()!Jrnal of Applied 

Bacteriology ~ 207-221. Hoover. D.G. !!!!. 1983 Applied and Environlenul Microbiol09Y i!. 649-660. Schleifer. K.H. & KrMler. E. 1980 

Zenlr.lbhtt fur Bolkteriologie, Pard!aitenkunde. Jnfel:.tion!al:.nnl:.heiten und Hygiene. Abt. I Origlnelle C ! 270.280. 
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THE EFFECT OF CARBON DIOXIDE ON GaonH AID PJ' •• 'IODDCTION BY '8I1UDOMONAS FLUORESCENS BS2 

III. T. ROWE AND A. GILMOUR 

Dep.rl.llent of Agriculture for Northern Ir.land .nd Tt\t Ql,tetn's, Unherslty of Belfast. Agriculture and 

Food Science Centre. ~forge L.f'It. Belf.st 8T9 SPI. IIorthern Irehnd. 

The dddition of CO2 hoH been d(jvocated oH a means of pre!.er'llng the qual ity of refrtg@r,){ed raw mi It by inhibit ing lhe p\ychrotropic 
mlCroflar. pre~ent. Psychrotrophs. pdrticularly <..trolln!. of Ps.. fluorescens. havt been l~lic.ned in lhp .. peilaCle of milk dnd d.iry 
products because of their ability to t'l.borate heat stable pTcite~pasu which can surwiv(' pclHeurisdtion and even UHT h('.t 
tredlmenh (Cou!.ln, 1982). ~ing and Mabbitt (l982) tldye shown that C02 increases the durdtiOIl of the 1.19 phd~e but has .I minillldl 
effect on the log phHe of 9ro~'t~ of Ps. fluorescell~ straill N(OO 208S, There is howver. Idck of infOl"llldtlOn on lhe effect of CO2 
on the dbllity of strdlns of Ps. 'fluoresc~uce e.tracellular enz)ftles. Tht~ po~ter de~cribes tile effects of CO2 on llle 
growth dnd proted~e dnd IIPdsepr~ f~· LI~ 8S2. 

/'Idteridls dnd method~ 

PL fluorescens 852 WdS grown in .I ~imuldted milk medil.ll1 at 7° C in d fennenter under the fol10111ill9 ConditIons: pol ~lze, :. l; 
worbng volume, 3.51; impel lor ~peed. 200 rpm; durdtion of incubdtion. 10 d; deration. filtered dir 'lidS pdssed through the 
hedd~Pdce .It 4 l/mir. The- sterile meditJm 'lidS flu~he-d with filtered C02 gdS until d concentration of dPpro~im.nely 30 m Hole~/1 'lidS 
dchie~ed. Thirty milllmoies per litre is the highest recoomended concentration of C02 which does not give ri~e to instdblilty of 
mIlk protein (King otnd Mdbbitt. 1982). The derotUon dnd dgitation rdite WdS kept constant throughout this period. Once the tdrgel 
(onCenlrdl1on hold been reached thl' C02 ,>upply WotS hctlted and the medillll inoculated with Ps. fluore~cens 852 whIch hold been gro'ljn in 
nutrIent brotll dt 25° C overnight. P!.. fluorescells 852 wa!. chosen becduse it hdS been sno~lto""'5e.,.-prolific producer of proted~e 
dnd Ilpdse (Rowe dnd Gilmour, 1982).-Samples were removed dl ddily intervdls dnd subjected to d vidble count (Ye<lstrel Milk Agar, 
25 0 C for 2 dJ. protedse d~5dy (Chism et oil .. 1979). lipd!.e aHay (Rowe dnd Gill11our, 1982) dnd d C02 me<lwrement U~HIg d GlC. 

Figurl' 2. 
figure 1. 

Growth of Ps. fluorescen!. 852 dt ]0 C In d 
silllUhted miJlt~h ddded CO2 showTnq 
chdngl'S ill vidble count ( oj, proted\e (0 l, 
dnd lipase (A J. dctlvlties dnd C02 
COncentration (0 ). 

1.5 9r '.0 

0.6 . 
.;: 5- i 

0.3 o 

" 
. .(J.3 
9 u 

TIme (ddyS) 

Carbon diOXIde Wd~ oll~erved to reduce tile Inilial grO'ljlll rotte of tile orgdnsism~ (Fig. 1) wilen coopdred to d control wllich hdd no added 
C02 (Fig. 2). Pro(ed~e d!1d 11Pd~e prOl:1uction were delayed by 2 dnd 5 ddy!' re~pecti~ely (FIg~. I dnd 2). C~rbon dl(,dde Wd:' therefore 
shown to hd~e dn InhIbItory effect on extrdcel iular enZ)'ITe production by P!.ythrotrophs perhdps by dffecting ttle cylopl<lsmlc membrane:. 
dS propo!.ed by Sears dnd [I,enberg (1961) whICh I, the ~lte of ~ynthe5i5 of extrdCelhdar protein~ by bacterid (Fl:.hmdn el ai., 1980). 

Work 15 In progre~s to repedt the dbo~e eXpefl!T1ents uSIng rd~ !TIllk of varyln!;! QUdlH.v, 'ljlth It'> indigenous microflor~,to determine 
the effect of C02 dddlllcn on ,~rowth dnd e~trdcelluldf enz1'le produCllOn by the ps,Y(llrotrOPhs present. 
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The incidence of Yersinia enterocolitica and Yersinia enterocolitica-

like organisms in raw and pasteurized milk in Northern Ireland 

S. J. Walkert and A. Gilmour*t 

* Department of Agriculture for Northern Ireland and 
t The Queen's University of Belfast, Agriculture and 
Food Science Centre, Newforge Lane. Belfast BT9 5PX, 
Northern Ireland 

~ ~ <1m.!.!.. enlero(oi1tl(d-.lke baClerlo I.!. lntennedld, .!.. fn:derlbe~ 4nd!. ~riSlenSenll) have been Isolated 

d ""a~ fdnge of foodsliJfb throughout the world. 5Hlce certaln serotype, of _~. ~nt"r'JCOI1tlCd He pdthogenlC for IIldn. ~nd Irl4J 

) )~ ~rJ" d: rtfr1gerHlan temperdtures, theIr pre\enc€ In food I, undeSIrable. M!I~ nil, "cted as II vector of hum4n di~eil)e 

M' I k ,Jmple~ ffOOl the follo'ollng ~O\,lrce~ were invest1gated: 

tlul~ed rdlol milk (l~O sdmpleq, (11) f<lnn bolli ed rclll milk (20 ~~mp I e,), 

': II] 'dllll pd,teurlzed mIlk (SO ,ample,); (n) Humery p.ntelJr1zed mIlk (100 ~dmple~). 

l~~ ~r,flC'llllent proct>dUrl?5 'IIere ln~e>t19~ted for each milk ~ample, Twenty-fi~e, ml of mIlk wd~ ~dded to: 

ZZ~ m' cf trj~t1Cd~e-.oy broth (TSS) (for 24 h H 22 0 C), then I ml of thl~ ddd~d lO 9 ml ~ blle-o.ulate-~orbO~e (BOS) 

,elecl1~e medIum (SChIemann 1982) (for SOH zr el;, 

u''i ml of TSB ~nd lnCl..bHed for 21 d at 40 C. 

~II!-. enterocolillca nolate~ were bl0lyped (6ercovlH ~!!..1980) dnd ~erotyped (E F\.J~, )er~1nj~ Reference f~Cllity, 

l~lce~ter Roy~1 Infirmary, lIe1ce~ter). 

~ ~pp. were freqlJently l:.ol~ted frOOl both bulked rd"ll Alllk ~nd f~rm bottled mll~ (n.7\ and 25.01 of ~olmple$ re~peclively), 

,,'tn ,:wne '>d.mp,e~ cont~lnlng two dIfferent ~pecie~. Although not nonnall)" conSIdered cdpable of ~lIrvivln9 plBtevrlz.tlon, 

~ ~ \IoH i~olated from both fum and creamery pnteurlled mlH.\ (6 O~ dnO 6.01 of ~illlple~ re~pect1vely). The pre~ence of 

tnt,e '[(~In~ llIay be dttnblltable to POH-pol>leuriutlon contamlnoltlon, 

(j\~rJII ! enterO(o\1l1Cd ... as the ~pecies mo~t ccmnonly holHed, blJt!. ~ dnd .!: frederik~enil were .1~0 freqyently 

(;bt~lned (5a. Jll and 15l of Hrdln~ rt$pe<;t1VelyJ. One dtypical Hr.;n "11<15 tdentlfled H~. ~ldo~dt. 

Ahl1uH 15l o( tile !. entero(olltlca s.trdln~ belonged to biotype 1. Incl~djn9 s.ome WhiCh (Quid also ferment lactos.e, -with the 

rt'rr,d·~lng ,tr~HIS from blOtype 2. The major serotype~ were 0:5,2], 0:34, 0:6,30 and 0 4, bul one-third of strdlns. (0111(1 not be 

'~'~·.yD~<l. lhe b\o->erotype~ obtained ue not tho~e coamonly H~oct.led WIth hum~n d1)N~e In Evrope. 

lnr'(nm~nt of ~dmples uSIng the ISB-BOS regIme allo ... ed the re(o~ery of n.ll of .. II ,t'dln~. and w~S (onS1I;lerably 5upenor to cold 

~rrlCMlent In TSB which cOlJld reco~er only 15.4~ of l~olate~. Neither method, howe~~r, cuuld reco~er ~11 the Yersilll. ~t"lni. 

~eterence~ 6ErCO~ler, H. !!.~. 1980 'II' rent MIcrobiology i' 201-206; 81~Ck, R.E. et dl. 1978 The Nelo' England JOIJrll41 of Medicine 

.~, ~6·.'9. Schlemdnll, O.A. 1982 Applied and [ny1rol'Wllental Mlcrab101ogy 43,14-2/. 

165 



166 WEDNESDAY - POSTER 47 

RAPID DmCTlON OF FLAVOUR DEFECTS IN MILK AND MILK PRODUCTS WITH AN AUTOMATIC 
SYSTEM FOR PURGE-AND-COLD-TRAPPING {CAPILLAR Y GAS CHR OMATOGRAPHY 
H T BADINCiS. C DE JONG and RPM DOOPER' 
Nelher1ands InsMute lor oa ... y AesearGh (NllO), EOe, tne Nelller1anos 
I Chrompaclo. International av, Mlddelburg, I~ Netherlands SUMMARY 

A system lor rClPld automattc analysis 01 YOIatl le compounds by P\.Ifg&-and·co!O-I'appnglcaptllary gas 
chromatography IS cleSCtlbe<:l IllS sUItable lor analySIS of volahle compounds In a w ide vallety of sam",". 
sueI'! as water. food products and 8l'lVlronmental samples PossIbilities ancI ltmrtatlOl'ls 01 the PT',sysTem 
are evaluated In relahon 10 severa/lmportanl parameters. Theeflloencyofddtereol lypes a1cryogenlC; trap 
(open hlbulal . coated. packed) IS also ,nvestigated, " cIepetIds on purge-_ fate, temperature 01 trapplOQ 
and lotal purge volume E~amples are grveo of the analySis of voIahle compourm ,n loads and wat8f 

li 0-'-1 -- --.-

Table 4. Results of PTVCGC-anaryse5 for a number of dairy products With dltferem llavours. 

'." 
, P"""" VolatIIeCompounos(P~g) ' [I .. cl " I '.1 ;. ~ .. ,; .1 

H~ CH"SH 01,GHO CH1SCH3 MttlUl3nai 2·peolanone ,"',,,. CH,SSCH) 2·heplanone heplanal 

llr--- LP·mdk """'" ~ " 7 , 
LP·m,lk m,,, , 70 
LP· mdk ",,"'" 55 -, 
LP.m,lk - " 11l 57 
LP·mdk "wnhgh4" "1 1;Q J -. 

It I i UHf·mdk "ut-rr" '" ~ '-' 
ster,hltdmdk "stenilzed" 20 !!Q !1 .~ I I.; i" .' ,. -'" >~ " 01 5 

bvt!errr"lk 05 
Fog 6 PTVCGCana/yslsotVQ!alde (;Qmpou..dsfTom tMle08I """'" 05 5 05 05 
Jow·pas1eun.z8ClfMII6·II,UHT·1TI!Ik 1&-2Iardsteflhzed ..... lk (6·31 k.~ >~ " >~ 5 
IdMlrtyolP!!lak$_numbefsreterto~s'f'lF'g5 ;!!! ~ 

cheese(GouOal'fOU"Offi Wl ,; 26 " 2 " ()Id(1y8ilr) 200 ,ro " " 
[)ata 01 products otller tharI moIk art only 1f\CIICa1M1. because 01 lack 01 ca/obratlOf'l Ct¥\'eS /0( II'I&Y prodUClS a.....n concenlrallOllS areeICampjes. 
OIfIetences be: ... "" samplts 01 tne same 1Ia~ quaI,1y may oceur as 'I,esuf! 01 cIIfIerencflS 11"1 star1lng malena!. PtOClSSll'lg, Slatage. etC 

" .. ,"""""'" ."", ,,,,--~ ... -... ...... - -

1i' 
. Il',i i Id i,I ... J. 
F'9 8A.nalySlsotvola~compounds 
IromY'J\fIUrt For P8IIk numDo!<S see F.g 5 

FtQ 9AnalyM. orvola*~ 
IromGoudaa-
9-1s,.weekoktcheese 
9-2 one year old cheese 

For pe.ail numbefs see fog 5 
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Fog 10 AllalySlsofvolilt,fecompaurl()$ from merte<lbuller1al 
:O·t~!MIertat. 
10-2 ouJll8d ITIYry) tI\Inertat. 
10-3rnouldyDuTlerfat 

Forpeak num~seeF.g5 

dlmelhylsulphlde 

dlmethytd.sulphlde 
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concentration" ~g1kg 
Fig. 4. Calibration curves of a number of volatile compounds In water. 

Fig, 2. Chrompack PTt system for purge-and"cold-trapplnglcapdlary gas 
chromatography. 

lit.Ref. : J. High Rtsoln. Chromatography&C.C. ! 11985115S. 
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The Using of Isotachophoretic Analysis in Dairy Analytic 

~abkova J$, Dairy.Institute, ~eskobrodska 1174, Prague 
198 00 - Czechoslovakia 

Forman L., 
Pechacov8., M., 
Obermaier 0., 

- " -
" -" -

In effort to extend milk and milk products analysis,- the new method 
capillary isotachophoretic analysis (ITP) wasueed for the determi
nation of organic acids in milk. This method enables to analyse na
tive samples or only diluted by distilled watpr and unaffected by 
isolation technique$ The application of volume-coupling arrangement 
allows the determination of macro- and microcomponents in one 
analysis with high aceuracy. ITP analyser of URVJT (Czechoslovakia) 
was used to analysis. Analysed samle was applied between two 
electrolytes (leading and terminating) and fractions were separated 
in high voltage eletric field in two separate capillary tubes from 
fluorinated ethylene-propylene copolymer (ID 0,8 a.nd 0,3 mm) in 
volume-coupling arrangement. Separated components were detp.rmined 
by conductivit~ detector. The organic acids resulted from milk fer
mentation and l-CIO fatty acids resulted from milk fat lipolysis 
wore determined. In comparison with ITP analysis the volatible 
acids distillation method was USGd, when only the total acidity of 
sample was obtained, without determination of individual acids 
distribution. According to our results, only about 6,5 % acids 
presented in original sample is obtained fo!' ti tra tion. On the 
other hand the ITP method enables to determine both total s&mple 
acidity and the distribution of individual acids without complicated 
pretreatment of sample. This is evident advantage even in comparison 
w:i, th determination. o.f lower fa.tty .. cidL~ ionu-'U' silic&ge.l 
chromatography, in whic~ a complicated pretreatment of sample is 
necessary and accuracy 1S only 10-15 %. The ITP &nalysis is subs
tantial quicker (20 min), more sensitive, more accurate (±l%) and 
more simple. 
The problems concerning of different fatty acids solubility in 
water and organic solvents which complicates all analytical methods 
of milk fat lipolysis used to now, can be overcome by ITP method in 
water alcohol medium. The quantitative determination of CI-CIO resp. 
01-C18 fatty acids is possible in one analysis with adequate water
-methanol proportiono 

167 



168 WEDNESDA Y - POSTER 49 

TRANSFORMATIONS OF LACTOSE DURING THERMAL TREATI1ENTS OF SIl1ULATED MILK 
ULTRAFILTRATES. 

A.Olano (*), N.Corzo (*), M.Paez (**) I. Martinez-Castro (**). 

(*) Instituto de Fermentaciones Industriales (CSIC). 
(**) Instituto de Quimica Organica (CSIC). 
Juan de la Cierva, 3. 28006 Madrid. 

Simulated milk ultrafiltrates (SMUF) were prepared according to Janness 
and Koops (1) in order to investigate the role of saline system of milk 
on isomerization of lactose during heat treatment. 

Thermal treatments were carried out on two types of samples: liquid 
solutions and lyophylizates (Model systems for liquid and dried milks) . 
No nitrogen was present in these solutions in order to avoid Maillard 
reactions. In some cases, variable amounts of lysine were added. 

Lactulose, epilactose and galactose were formed in all samples, 
increasing with pH, temperature and time. A noticeable increase in 
lactose isomerization was observed when SMUF were prepared without 
calcium. This effect was observed in liquid solutions as well as in 
lyophylizates. The isomerization in lyophylizates was lower than in 
solutions. 

Addition of lysine to SMUF without rising the pH did not cause a 
noticeable change on the lactose isomerization. 

According to these results, it can be concluded that the saline milk 
system caused most of the lactulose formation during heat treatment of 
milk. 

References 

(1) R. Jenness and J. Koops. Neth Milk Dairy J., 16 (1962) 153-164 
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31p NMR STUDY OF THE PHOSPHORYLATED COMPOUNDS IN MILK 

M. W~hlgren 
Department of Food Technology, University of Lund, 
P.O. Box 124, S-221 00 Lund, Sweden 

31p NMR has been used for the study of phosphorylated compounds 
in milk serum and milk ultrafiltrate. Resonances in the 31p NMR 

169 

spectra have been assigned to inorganic phosphate, N-acetylglucosamine-
1-phosphate, glycerolphosphorylcholine, glycerolphosphorylethanolamine, 
phosphocreatine, galactose-1-phosphate, phosphorylcholine, phosphoryl
ethanolamine, 3-phosphoglyceric acid, glycerol-1-phosphate and glucose-
6-phosphate. We have also determined the concentration of these milk 
con..;tituents. 
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PREDICTION OF SHELF LIFE OF UHT-PROCESSED MILK THROUGH VISCOSITY 
CHANGE 

Dinesh K. Sharma and D.N. Prasad 
Ultrastructure Laboratory, Dairy Microbiology Division, 
National Dairy Research Institute, Karnal - 132001, India 

In tropical countries, analysis and shelf life of the UHT pro
cessed milk are made by the bacteriological quality. However, the 
UHT - resistent enzymes which play an equally important role in the 
keeping quality are ignored. The processed milk, on storage, undergoes 
a variety of changes, viscosity being one of them, which is maximally 
effected. However, there is a paucity of any systematic information 
in respect of viscosity studies predicting shelf life. In the present 
study, Standardized (4.5% Fat, 8.5% SNF) and skimmed (0.1% Fat, 9.9% 
SNF) Buffalo milks were UHT - treated from 120°C - 150°C temperatures 
at interval for 2.8 seconds in an Indirect commercial UHT-system. 
Processed product was stored over a period of six months at ambient 
temperature. Viscosity changes were measured weekly using an Ostwald 
viscometer. A gradual change in the viscosity of the product was 
observed, leading to gelation. From the above observation an attempt 
has been made to formulate the shelf-life of UHT-milk. This formulation 
will be of great help, since viscosity changes due to minor alteration 
in bacterial, chemical or physical change in the product. 
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BUTTER MOISTURE - REFERENCE METHOD 

M. PETERSEN, M. JOERIN*, E VIGGERS** 
MOUNT MAUNGANUI REGIONAL DAIRY LABORATORY, MAP, POBOX 
5201, MOUNT MAUNGANUI, NEW ZEALAND. 

*NATIONAL DAIRY LABORATORY, MAP, RUAKURA AGRICULTURAL 
RESEARCH CENTRE, PRIVATE BAG, HAMILTON, NEW ZEALAND. 

**BIOMETRICS SECTION, MAP, PRIVATE BAG, WELLINGTON, 
NEW ZEALAND. 

Precision data were determined from results of 12 laboratories 
analysing in duplicate 5 samples for butter moisture by a possible 
new reference method in New Zealand in July 1985. Sample moistures 
ranged from 15.2 to 17.1%. 

The repeatability, r, (the value below which the absolute 
difference between two single test results, obtained by the same 
operator on identical samples on the same apparatus in a short 
interval of time, may be expected to be with a probability of 95%) 
was 0.08% moisture. The repeatability standard deviation Sr' was 
.03%. 

The reproducibility, R, (the value below which the absolute 
difference between two single test results obtained by this method 
on identical material under different conditions may be expected 
to be with a probability of 95%) ,was 0.14%. The reproducibility 
standard deviation S was .05% moisture. 

Overall analysi~ indicated that the capabjlity of the method 
(the value of R obtainable if the method can be tightened to 
eliminate overall lab bias, but leaving the labx sample interaction 
unaltered) is 0.11. 

These experimental results were obtained from laboratories 
mainly (6/12) unfamiliar with the new method. 

*Changes proposed from the IDF method are: 
*Changes in drying times and temperature. 
*More critical control of initial sample taking and handling. 
*More critical control of sample handling before weighings. 
*Incorporation of Quality Control checks in the procedures. 
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K.L. ,:\RORA & K.K. KALl,A 
National Dairy Research Institute, 
KM.El~AL 132 001, HAPYAl::l" ED:!:;:. 

Gerbe~ method fer the eti~atio~ of fat content Rnd the 
lactonetric method for the estirn2.tion of total solids (1'3) 
of flavouu:d mi lk 'de:e modifiEO':. For deterr.lining fat 
cont'nt by::;erber :nc~thod, ::;'~rber ade vias replaced by 
sulphuric acid of 59. gravity 1.80 and 80 per cent concen
tration to avoi~ blackening of fat column due to the 
presence of Cilne sug6r. For Loctcmetric determination of 
7S, fl~voured milk was diluted with distilled water i~ the 
ratio 1:1 by weight for reducing its sp. gravity to be 
rneasured by the lacto::teter. TS of th,~ diluted sample was 
dete r,:lined by both,:;uC'venne and Zeal lactometer by using 
the formulae: 

a) for Quevenne, % TS = 0.223 eLL + 1.18 F + 0.73 
b) for Zeal % TS::= 0.225 CL;-. + 1.17 F + 1.00 

ItJhere, F 
CLi~ 

% fat of the dilu~ed S6 pIe 
cO!.Tc'ctrd lacto!retC?r readin0 at the respr:-:C'Cl ve 
tE'r;',perature of 60 0 P for ':;ueveLne and. 84°P for 
Zeal lacto:;leter 

The v2lues thus obtained were ~ultiDlied by 2 tc Jet TS 
valu2 of undiluted sa.'1:,'Jle. 
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Ghee, the Indi an counterpart of clarified butter 
fat, 1s always preferred due to its highly pleasing flavour 
and the contribution of free fatty acids(FFA) towards the 
flavour is well recognised. 
A 9IMPLE METHOD FOR TIlE P!lEI> ;\RATIO~ OF METHYL E3TSRS OF 
FREE FATTY ACIDS OF mISE FOR ONWARD GLC ANALYSIS, 

M,P.Rindal and D.K. Sharaa 
National Dairy Re.earch Institute,KA'{NAL 132001, 
INDIA. 

A si.ple method for the preparation of methyl esters of FFA 
without their prior isolation includes the incubation of 
ghee (0.1 g) with 14% BF3 -methanol reagent (1 ml) in the 
presenCe of methyl urea dissolved 1 n dichloro-methane) at 

0, Th 100 ~ for 5 mts. e resultant methyl esters were washed 
with light petroleum(4 al) in tLe presence of saturated 
solution of ~aCl(4 ml) and were analysed by GLe over 10~ 
DEG.>. 

The model mixture of triolein,tripalmitin.l'.cld C14 
and C18 gaVe only 2 peaka in the presence of .ethyl urea 
and 4 peaks in ita absence indicating that glycerides in the 
presence of methyl urea did not form esters. 

The total concentration of FFA(sg/g fat)in cow ghee 
(5.9-12.3) was 1.0-1.7 times that of buffalo ghee(5.8-7.5). 
The level of long chain (C16 and aboVe)FFA in cow ghee was 
about double that of buffalo ghee whereas that 0 f medius 
Chaln(CIO -CI4 ) In Cow (1.2-2.3) was slightly lower than in 
buffalo ghee(I.6-2.4). The short chain(C4 and C6}FFA were 
either absent or present only In trace amounts. 3igniflcant 
Variations In FFA levels were also observed in ghee 
prepared by different methods, viz., Direct cream ghee 
(5.8-7.2), Creamery butter ghee ft.O r 7.2)and Desi ghee 
(7.6_12.3). Highly signiffcant variations in the level of 
CIO : C16, CIS and ClS : l acids may be responsible for 
flavour differences in cow and buffalo ghee. 
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PROTON-NMR-RELAXATION STUDY OF WATER AND FAT IN MILK PRODUCTS 

B.A. Surkov, G.V. Murunova, I.P. Smirnov 
All-Union Research Institute of Butter and Cheesemaking, 
152620 Uglich, Krasnoarmeiskii Boulevard, 19, USSR 

Spin-lattice (Tl) and spin-spin (T2) relaxation times for protons 
of water and for aliphatic protons of fat in some milk products were 
measured at 25°C and resonance frequency 80.13 MHz. Tl and T2 for water 
protons were higher in butter and creams (20-83% fat) than those in 
cheeses (processed and natural) in accordance with more "bound" state 
of water in cheeses. In contrast, Tl and T2 for aliphatic protons of 
fat varied slightly both in cheeses and in butter and creams. 
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DETECTION OF COWS' MILK PROTEIN IN RIPENED COAT MILK CHEESE, 
USING ISOELECTRIC FOCUSING 

E-L. Syvaoja 
Valio Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O. Box 176 
SF-00181 Helsinki 
Finland 

Polyacrylamide gel isoelectric focusing was used to detect the 
addition of cow's milk to goat's milk used to prepare fresh and 
ripened cheeses. 

Samples were pasteurised goat's milk, cow's milk, and fresh and 
ripened cheeses made from mixed goat's milk containing known quanti
ties of cow's milk. The caseins of the milk and cheese samples were 
purified and dissolved in 7 M urea containing dithiothreitol. The 
isoelectric focusing was carried out in polyacrylamide gel (5 % T and 
3 % C) containing 7 M urea and 2 % ampholine pH 4,0 - 6,5 according 
to the method of Trieu-Cuot and Gripon. 

A zone (pI 7.0) originating from cow's milk casein was absent 
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from the pattern of goat's milk casein. This zone was separated with 
ampholine at pH 4 - 6.5 but not with it at pH 4-9 or 5-8. The lowest 
addition of cow's milk tested was 5 %, which resulted from the addition 
of starter culture prepared in cow's milk. The 5 % addition was clearly 
seen, so it is possible to detect much lower concentrations. 

The proteolysis during cheese ripening was followed for 13 weeks 
and the electrophoretic patterns prepared. It was found that the 
pI 7.0 zone remained unchanged during the ripening of the cheeses. 

The electrophoretic patterns were scanned with, an LKB UltroScan 
Laser densitometer. The amount of indicator zone correlated closely 
with the proportion of added cow's milk casein. 

Reference: Trieu-Cuot, P., and J.-C. Gripon 1981. J. Dairy Res. 48:303. 
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USE OF INOCULANTS AND ENZYMES AS GRASS SILAGE ADDITIVES 

J. Setala. T. Moisio and A. Rauramaa 
Val io Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O.Box 176 
SF-00181 Helsinki 
Finland 

Direct-cut sward. about 3000 kg/treatment. was harvested with the flail harvester 
and ensiled in the bunker silo. The sward had dry matter [OM) content 12.6 % 
and 192 g crude protein and 40 g reducing sugars in kg OM. The preservatives 
were added in the harvester. When opening the silo. the silages were sampled 
after 231 days from the ensiling. The analytical procedures are described by 
PLA YNE and McDONALD (1966). STEINGASS (1983) and SETALA et. al. (1985). 

Treatment DM-% pH 'Lactic I Acetic i Propionic Butyric Sugars NH::l-N. 

a) No additive 
b) AIV II 
c) Inoculant L 
d) Inoculant LP 
e) Cellulase 

14.8 
18.5 
16.4 
17.1 
18.1 

ill 
4.74 ! 24.7 I 76.4 I 

13.77 1 50.5 I 15.6\ 
: 4.78 118.2 \1 75.4 
14.74

1
21.5 69.8 I 

! 4.51 43.3 72.0 

g/kg OM 

11.5 
0.7 
8.5 
8.2 

11.3 

0.6 
0.8 
0.8 
1.4 
1.0 

L = Lact. plantarum. 11 x 10 11 cfu/ton: 
LP = Lact. plantarum. Pediococcus acidi lacti 8 x 10 11 cfu/ton: 

8.1 
17.1 
8.0 
9.0 
9.8 

Cellulase = Trichoderma viride. 1.8 x 108rU/ton: AIV II. 5 liters/ton 

% in 
total N 

14.4 
4.2 

16.0 
15.8 
14.9 

The best quality silage was obtained with the AIV II acid mixture [80 % formic. 
2 % orthophosphoric acid). Both the protein value and the energy values [organic) 
matter digestibility in vitro. OMD-%) of the silages were decreased when the 
other ensi ling method than the acid treatment was used. The content of the 
amines [- cadaverine. putrescine. tryptamine. tyramine.;" -fenyletylamine) in 
the si lages a. b. c. d and e was 9.2. 3.3. 11.1. 7.5 and 4.8 g/kg OM. and 
the DMD-% 65.5. 71.2. 67.1. 64.8 and 64.0. respectively. 

References: 

PLAVNE. M.J. [; McDONALD. P. 1966. J.Sci. Food Agric. 17:264-268. 
STEINGASS. H. 1983. Thesis. Universitat Hohenheim. 188 p. 
SETALA. J .• TESFA. A .• RAURAMAA. A. [; POUTIAINEN. E. 1985. J.agric. 
Sci .. Finl. 57: 139-146. 
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EFFECT OF HEAT TREATMENT ON QUALITY AND SHELF-LIFE OF YOGHURT 

F.O. Mohammed, S.D. Al-Sawaf, M.T. Darkazly 

Yoghurt manufactured by the conventional method in Iraq is prone 
to the common defects. Its heat treatment at 70 . 75 and 80°C for 5 
minutes resulted in improving the quality and shelf-life upon 21 days 
of cold storage. Over 80 percent of the heat treated samples were 
still accepted and highly scored, while all of the untreated samples 
(control) were rejected at the end of storage. A slight change in both 
pH values and colony counts of heat treated yoghurt was observed. 
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il.ntirr.icrobi&l e:ffect of' zab8.~y on yeast and colii'o.2illS. 

S. :C.1,bou-Donia, I .i,,; • .;:.:l-3o.id, S. ;:; •. ital(shy, I. 3irry 
je p:lrtr:wnt of ,.~riculturJ.l lncius trio s, 
.faculty 0:' AGricul'vu.::'c, 'Jniv':;r'sHy of Alcxo.nari2 
i,lc::snd.ria, .c;gy,ct. 

~h3 iilixeci a::d sinGle zs.b-:dy s::'.lrtcr (St:::'cotococcus 
thcrr':ori1ilu~ + w.ctobocillus ou,lr;aricus) sli~htly 
iiocreascd -;;i'lC ::::ro';;th of yCQst. ·,'iii.8n 6&·oaJ.y starter 
ani Escherishia coli cultivatJJ. at 42°C:, it was 
o bserve":'c t;lcl~ "vilt) COU!lt 0::" ..::. coli b. -u :0oro~ ime was 
j.E x 107 cfu/ul., wh.':mt :i.t~17:1OiJ;~ilUS Vias cul-uivatod 
together VIi -uh E!.. coli, t£lOro Vl:Ji"e no obvious clwnc.;os in 
numbcl's 0= eiG!lOr §.tilerrr,ophilus or ~.coli, also nhon 
1.bulr;&ricus was cul-:;ivated tOi~other with ~.coli,there 
wore no obvious cilCln:,-;os in nU:i;buI' 01' eitilor 1. bulgaricus 
and ;i;.coli. 
'To detect the inhibicory subs,'CClncos thet may be prod.uced 
by J;;.bulgnricus b.[~ainst :;i.£2,li, tho conventional diffusion 
tGcrillique \las used. A char zon about j om in width was 
o~rveQ surrouindinG the class cylind~r. 
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LACTOBACILLUS ACIDOPHILUS IN THE GASTROENTERIC 
TRACT OF S.FAECIUM-TREATED GNOTOXENIC ANIMALS 

P. CAMASCHELLA, B. BIANCHI-SALVADOR I 
Centro Sperimentale del Latte, Milan 

INTRODUCTION 
Streptococcus laecium and Lactobacillus acidophilus are used as eubiotic-bacteria in human and animal 
nutrition. 
We observed "in vitro" the proprieties of these microorganisms and the enzymatic activities, such as 
acidification, lipolysis and proteolysis by both bacteria ad well as the amylolytic activity of L.acidophilus on the 
components of the food bolus. 
The two species of bacteria are used as integrating principles in the diet: S. faecium is preferably given du ring the 
suckling period and L.acidophilus during weaning. Experiences of administration of S.laecium and 
L.acidophilus during these two feeding periods have resulted in improved health conditions in farm animals. 
Inoculated into germ-free mice, S.faecium, adheres promptly to the mucosal cells of the small and large 
intestine; in the small gut, where enteritis causing germs are likely to settle, it also proliferates, thus forming a 
barrier effect. 

This work investigates the degree of colonization, in germ-free MICE, of S.laecium and L.acidophi!us on the 
base of results obtained by studies of their physiological characteristics and of breeding animals. 

MATERIAL AND METHODS 
10 germ-free male mice inoculated with : 
1.5 X 10' Streptococcus laecium cells 
One week later with: 
5 X 10' Lactobacillus acidophilus cells 
1.3 X 10' Bacillus subtilis thermophilus spores (marker) 

. Microbial count: 
S.laecium on MRS Agar 
L.acidophilus on MRS Agar 
B.subti!is thermophilus on Plate Count Agar at 6O"C 
Enumeration was carried out on: 
faeces 

small intestine! walls 
large intestine luminal contents 

Tracts of gut were prepared for scanning electr on microscopy 

by critical point dryl"" j 10 a,.,jd modificalion of Ihe microbial ..• 1 and mucosal caUs and Image diStortion. 

Scanning electron microscopy 

Large Intestine 

CONCLUSIONS 

RESULTS 

L.acidophilus gradually colonizes the gut of (S.laecium-treated) gnotoxenic mice within the first 48 hours and 
prOliferates up to I.evels of 1 ()& after 7 days. The lactobacillus adheres to the gut wall and its presence on the small 
Inteshnal wall indIcates peristalSIs-resIstance WIth possible barrier effect against pathogen germs. 
L.acldophllus ma.y. BE USED during the weaning period of animals treated with S.laecium from birth, to ensure 
the gut flora eqUIlibrium. 
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VIABILITY DURATION OF THE MICROBIAL FLORA IN COMMERCIAL 
YOGURT-MIXES WITH DIFFERENT LACTIC ACID BACTERIA SPECIES 

B. BIANCHI-SALVADORI, P. CAMASCHELLA 
Centro Sperimentale del Latte, Milan 

INTRODUCTION 
Some dairy industries launch on the market new types of products consisting of different mixes of traditional 
fermented milks and cultures of bacteria belonging to the human intestinal flora, attracting the consumers' 
attention to products called therapeutic and/or dietetic. 
In this investigation we examined a commercial mix product prepared with yogurt, Lactobacillus acidophllul 
and Blfldobacterla, in order to verify survival of these bacteria during storage at 4'C. 

MATERIAL AND METHODS 
4 series of fermented milk preparation from different shops, at different times. 
Determination carried out: 
pH 
Titrable acidity 
Microbical counts of LACTIC ACID BACTERIA (LAB): 

Lactobacillus bulgaricus on MRS Agar at pH 5.4 } 
Lactobacillus acidophilus on MRS Agar at pH 6.8 

cultural tests 
biochemical tests 
lactic acid isomers 

Streptococcus thermophil us on M17 Agar ~~~~~~ti:~ tests 

Bifidobacteria (BF) on PTG broth + NPNL solution - morphological observation through a 
phase-contrast microscope 
(magnification 100 X oil immersion) 

Administration to holoxenic mice _ sampling of faeces __ Bifidobacteria detection. 

RESULTS 
Tab. 1 Mean pH and acidity values 

purchase 7d 14d 21d 

pH 4.20 4.20 4.15 4.13 

acidity 

):.8 

§ 

1.15 

COURSEalLAII 

7< 

1.15 1.15 1.17 

III S. THERMOPHLUS 

I", 21< 

28d 

4.00 

1.29 

2Id TIMES 

Tab. 2 Course of Bifidobacteria 

purchase 7d 14d 21d 28d 

n'BFbacteria present in 5 g O' O' O' O' 

S ::: no samples 
• in 5 g 

CONCLUSIONS 

(15) 

1.0oo/g 
(15) 

The various bacterial species present in the com
mercial product prepared with yogurt to which 
bacteria of the human digestive tube had been 
added, do not maintain the initial equilibrium during 
the storage period. This situation of incompatibility 
between the various species leads to a product that 
cannot be considered satisfactory to the consumer, 
because it does not supply the dietetic performace 
announced on the label. 
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ProcGS5Qltcrations ir: shrikhund technology 

L~.8 .1- atel and B .K.Chakraborty 
National Dairy .-{esearch lnst:'tute, Karnal 
132001, India. 

lSI 

The conventional shrikhand making technolo;y 
requires a relativGly long time because of slml 
settin,;! of milk through lactic fernentation. Eore
aver, this product beinr; a surrJ;~cr sl,eciali ty t its 
manufacture from fresh milk ir.. the sunt.:cr imp).ies 
diversion of milk from fluid consu~~tion during the 
lean season. Also, the shelf-life of the ~roduct is 
limited. ;~encet a study on making certai!: process 
alteratiuns in shri~~and t~chnology Was carried out. 
The results are sumr::ar ized here. 

Vario-us cx.lti.4res of lactic acid bacteria consis
tirY,J of strcl-'tococci and lactobacilli \~ore examif!ed 
with respect to time required for curd formation 
and pro-~erties of the product. Yoghurt culture 
\'las the most desirable as it produ.ced satisfactury 
curd within 4 hrs, thus reducing the total ~rocess
ing time from 8 to 12 hrs to 4 hrs' ·for curd },repara
tion. "star.dard method was established for ~repar
if!g shrikhand sam~lcs. The method involved usir..g 
buffalo skimmilk (10';" total solids), subjected to 
heat treatment of 85 0C/30 min, follo\ .. ed by 1.5 to 
2 .~:.. inoculCltion of an active yoghurt culture at 
42 C for obtainin~ a curd (O.~o LA) at the end of 
4 hrs. The chakka obtdined from this curd was then 
blended with required quantity of 80;'~ fat pasteuri
zed (85 0C/10 min) plQstic cream and sugar to 
reI-resent a final composition of 40;'0 moisture, 6~" 
fat and 41'}o sugar. 

As an alternate source of milk solids, reconsti
tuted skimmilk could successfully replace skimmilk 
for shrikhand making. l-'otassium sorbate at o. OS,}. 
level substantially enhanced the storage stability 
of shrikhand. 
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COMPARATIVE STUDY OF POLYSACCHARIDES OBTAINED FROM KEFIR 
GRAINS AND PRODUCED BY A HOMOFERMENTATIVE LACTOBACILLUS 
SPECIES AND LACTOBACILLUS KEFIR ISOLATED FROM KEFIR GRAINS 

T.TOBA. K.ARIHARA· AND S.ADACHI 
LABORATORY OF ANIMAL PRODUCTS TECHNOLOGY. COLLEGE 
OF AGRICULTURE, TOHOKU UNIVERSITY, 
TSUTSUMIDORI-AMAMIYACHO 1-1. SENDAI 980. JAPAN. 
'THE SCHOOL OF VETERINARY MEDICINE AND ANIMAL 
SCIENCES, KITASATO UNIVERSITY. SANBONGI-MAEYACHI 
149-2. TOWADA 034. JAPAN. 

INTRODUCTION 
In the previous paper(I). a polysaccharide-producing 
homofermentative Lactobacillus species KI has been isolated 
on the new medium( referred to as KPLl from kefir grains. 
The present study concerned with the chemical 
characteristics of the polysaccharides obtained from kefir 
grains, Lactobacillus KI and 1.kefir. 

MATERIALS AND METHODS 
Kefir grains were purchased from Chr.Hansen's Laboratory 
(Copenhagen. Denmark). Lactobac ill us K I and 1. kef i r were 
isolated from grains on KPL agar(I) and MRS agar. 
respectively. The polysaccharides· were obtained from kefir 
grains. Lactobacillus Kl and 1.kefir by hot water (-HW) and 
acidic buffer (-A) extraction. The polysaccharides were 
also obtained their media(-M). Each polysaccharides were 
purified by ethanoi precipitation. ion-exchange 
chromatography and gel filtration chromatography. 

RESULTS AND DISCUSSION 
Gel filtration chromatography showed KI-M. Kl-HW and Kl-A 
had similar molecular weight with KG-M. KG-HW and KG-A 
,respecti vely. KL had di fferent molecular weight wi th the 
others. Sugar composition of the polysaccharides obtained 
from Lactobacillus KI was similar to those from kefir grains 
and different from 1.kefir . Methylation analysis showed 
Kl-M. Kl-HW. Kl-A. KG-M. KG-HW and KG-A had similar chemical 
structures. It also indicated that the chemical structure 
of KL differ from the others. Thus we considered the 
polysaccharides produced by Lactobaci lIus Kl were the same 
as those in kefir grains. 

CONCLUSION 
We considered Lactobacillus Kl is responsible for 
polysaccharide production in the grains. 

REFERENCES 
(1) T.Toba. S.Abe. K.Arihara and S.Adachi: Agric.Biol.Chem .• 

submitted for publication. 
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OPTIMIZATION OF THE CULTIVATION MEDIUM COMPOSITION FOR LACTIC ACID 
BACTERIA 

Z. Libudzisz, B. Mansfeld, E. Kacki*, H. Oberman 
Institute of Fermentation Technology and Microbiology, 
*Institute of Computer Science, Technical University, 
90-924 t6dz, B. Stefanowskiego 4/10, Poland 

Using the experimental version of Gauss-Seidel's iterative 
method the composition of the medium has been established for optimal 
production of biomass and of optimai growth rate of mesophilic strains 
of lactic streptococci of the species: S. lactis, S. lactis ssp. 
diacetylactis, S. cremoris and Leuc. cremoris. 
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INFLUENCE OF ~-LACTOGLOBULIN DENATURATION ON SYNERESIS AND 

RHEOLOGICAL PROPERTIES OF SET-STYLE NONFAT YOGHURT, 

F, DANNENBERG AND H,G, KESSLER 

Institute for Dairy Science and Food Process Engineering, 
Technical University of Munich 
0-8050 Freising-Weihenstephan 

INFLUENCE OF ~-LACTOGLOBULIN DENATURATION ON SYNERESIS AND 
RHEOLOGICAL PROPERTIES OF SET-STYLE NONFAT YOGHURT, 
F, DANNENBERG AND H,G, KESSLER 

litIROIlIIillJI 
TfXTUREOFSET-STYLEYOGHIJRTISGIIEALTLYINFlUENCED 

BY1HEOEIiREEO,IHTEAACTIONOFCASEIHAHDWI'IEYPRO· 

HiltS .OLlOWING-DENATURATlON, III ORDER 10 ASSES THE 

UFlUUICE OF THE DENA1URATlON OF a-LACTOGLORULIN YO

G"URTWASPREPAREllFROI1SK!MMllI:IlEATWOVERAloilnE 

Ti,HPERATliRE/TIMERANGE. 

INVEST!GATlONSWEREBASEOON?REVIOU$REACTlOHKI

NETICSTU01ESONWHEYPROTEINDENAfURAT!ON,RESULTS 

CONCERNING B-LG B DEMA1UI!ATJON ARE SHOWN OELOW. 

MURIAl ANDMFIHBflS 

HEATING WAS CA~R1EO OUT ON II PILOT HEATING PUNT AT 

TEMP£RATURESBETWEEN70ANC130<JCRtSULT1HGINWCLL 

DEfiNED DENATIJRATION RATES Of II-LG a BEntEfN 10 AND 
99X, VOGHURT liAS PREPA,REIl FROM THIS MILK UNDER 

STRICTlYCONTROlLEIlFERMENTATIDNCOMDITlONS, 

SV~ERESIS, fIRMNESS AND ~tlEOLOGICAl PROPERTIES OF 

THE COAGULUM WERE DETE~""INEO. 

DEHATURJ,TlOH OF IH.ACTOGLOBULIK B.IoS A FUNCTION OF 

, r-\- -1-\l---l--''il:I,,-l-P'k-H-i 

'r-t--'t~ k.. i'-
160 10 !IO \10 (Xl no 120 

INrlUENCECFB-LACTOGLOBULlNBDENATURAT10rION 

PROPERTIES or SET-STYLE YOGflURT .~ANUfJ\crUREO FROM 

~RE'" Of HY5TERES!S LOOP (ASS[SI1ENT or TIIIXOTRorv) 

LINES OF C~STM!T CEkATURATIDfI RIITE QF /I·lACTO

GLOBULIN S ~MD MEASURED VALUES OF DRAINED WHEY AS 

~ FUNCTION 01' HEATING TEMHRA1URE AND HOLDING tiM£. 

-TilE EFFHT OF IoIHEY PROTEIN Df:NATURATIOtl QN TIlE 

SUUCTURE OF YOGI1URT GELS WAS EXAMINED, THE RESULTS 

SllOWTI1AT PROP£RTlES OF SET-STYU NOtlFI\T YOGIIURT I\RE 
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The Influence ef Nitrates en Activity ~f Laetic Acid Bacteria 

Cvak Z. - PedherekY M. - Hurtakeva Jo 

Dairy Research Institute, Prague 

The lactate-hydregenase, alcehel-dehydrogenase as well as oxidases 
of cytochrome type are inhibited by the nitrates. If the nitrates 
are present in milk in concentrations higher than 5 mg 0 1-1 they 
are retarding the development and the fermentation activity of 
lactic acid bacteria. 
The nitrate inhibition of lactic acid bacteria depends on the 
concentration relations. The fermented milk products, the processing 
of which is condicioned by the sufficient big innoculum, are not 
endangered in the mentioned respect. 
The fluid milks on the other hand might be adversely influenced to 
a high degree; such milks do not ferment regularly and undergo 
a putrifactive spoilage. 
The nitrates also indirectly influence adversely the fermentation 
ability of milk. If they are present in the cow nutrition in aa 
inoreased concentration they inhibit the ruminent fermentation. 
In this way the limitatIon of the total production of volatile fatty 
acids and the disproportion of their representation occurSo The milk 
cows suffer from the shortage of energy even with the well composed 
feed ration and on the contrary they suffer from the relative 
surplus of N-materials. 
Then the metabolic disorders follow, charakterized by the impair of 
acidobasic balance, non-compensed alcalose, ketose reduction of milk 
production by 5 till 30 %, its insufficient acidity and the low 
fermentation capacit~1 Besides, the milk has a high content of 
ureal 2 - 6 nmol • 1 • 
Moat probably the presence of urea is the reason of insufficient 
fermentation ability of milk and the inhibitor of acid production 
of lactic acid bacteriao 
The number of model experiments have shown that the presence of 
2 nmo1 • 1-1 urea reduces the acid production of the yoghurt 
culture about by 50 %. At higher urea concentrations the acid 
production of yoghurt cultures stops. 
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Die Gewinnung von Mutanten von Milchs!urebakterien mit einer er 
h~hten Resistenz gegenQber Hemmstoffen und mit erh6hter antimikro
bieller Wirksamkeit auf die unerwUnschte gastrointestinelle 
Mikroflora· 

Hylmar, H., Forschungsanstalt der Molkereiindustrie Prag, 
Po korn a. , L., " 
~alakova,A., " 

Durch Selektion und Zttchtung von Milchs!urebakterienkulturen, die 
zur Herstellung von Sauermilcherzeugnissen benutzt werden, wurden 
St!mme und Mutanten mit einer erh~ten Resistenz gegenttber Anti
biotika und anderen chemotherapeutischen Stoffen gewonnen. Das 
betrifft vor allem solche Mittel, die in der Human- und Veterin!r
medizin angewendet werden. Die Mutanten wiesen ausserdem eine 
erh~hte antimikrobielle Wirkung auf die unerwttnschte gastrointesti
nelle Mikroflora und auf einige, die Milch kontaminierende Mikroben, 
auf. Die Aufmerksamkeit war vor allem auf eine vorteilhafte Kombina
tion beider Eigenschaften gerichtet, damit diese ausgesuchten St!mme 
bei der Herstellung von Sauermilchprodukten mit di!tisch-heilenden 
Eigenschaften auch als zus!tzliche Behandlung fttr Patienten, bei 
denen Antibiotika zur Anwendung kamen, genutzt werden k~nnen. 
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Das umfassendste Spektrum antimikrobieller Wirkung wurde bei St!mmen 
von Lactobacillus acidophilus gefunden. Diese inhibierten z.B. das 
Wachstum von St!mmen von Pseudomonas aeruginosa, Pseudomonas fluores
cens. Staphylococcus aureus, Staphylococcus agalactiae, Serratia 
marcescens, Escherichia coli, Klebsiella aerogenes, Microc. varians, 
Proteus vulgaris, Bacillus subtilis und Bacillus cereus. Aber auch 
St!mme von Lb. bulgaricus und Bifidobacterium wiesen eine grBssere 
antimikrobielle Wirkung als Streptoccocus-St!mme der Milchs!ureg!
rung auf. Far die Kultur Lb. acidophilus wurde nachgewiesen, dass 
neben der produzierten Milchs!ure, gegebenenfalls den anaeren orga
nischen S!uren, und weiteren Stoftwechselprodukten, vor allem die 
gebildeten Antibiotika fttr die antimikrobielle Wirkung verantwortlich 
sind. 
Aus den gewonnenen mutant en St!mmen der Milchs!urebakterien wurden 
schrittweise Mischkulturen mit neuen ~igenscharten zusammengestellt, 
oder sie wurden als Monokulturen zur Herstellung von fermentierten 
Milchprodukten mit erh~ter di!tisch-heilender Wirkung benutzt. 
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LIVE LACTOBACILLI CONTAINING YOGURT IS EFFECTIVE IN STIMULATING 
HOST'S IMMUNOCOMPETENCE. 

Centro 
B. BIANCHI SALVADOR I & C. DE SIMONE §§ 

Sperimentale del Latte, Milano, Italia and Clinica Malattie 
Infettive, Universita "La Sapienza", Roma, Italia 

The addition of yogurt containing live strains of lactobacilli 
to the standard diet results, after two weeks of treatment, in a 
different expression on the murine splenocytes, as compared to the group 
of the control animals, of the surface antigens Thl,2, Lytl, Lyt2. From 

a functional point of view, the proliferative responses of the splenocy
tes to the phytohemagglutinin (PHA), concanavalin A (Con A) and pokeweed 
mitogens (PWM) were also increased significantly. A brief treatment of 
the yogurt with heat deprives it of such properties. Experiments done 
employing lymphocytes isolated from mouse Peyer's Patches have shown that 
the ingestion of yogurt containing live lactobacilli as a supplement to 
the standard diet induces a significant increase in the mitogenic respon
ses of the murine B lymphocytes to E. coli lipopolysaccharide (LPS) 
as compared to the control group fed a diet supplemented with milk in 
isocaloric quantities with those of the yogurt . 

. Sur1acemarke.s'%splenoeytes) 

Thv 1. 2 Lv" lyr? 
'" 1b days Group II 35+B 40+7 20+2 23+3 

Gt'oup B 48+8- 3SH 15+4 23+4 41 Group C 55+8- 44+0 17+3 23+9 
Group D 38+9 39+8 18+4 21 +6 

38 
jO day. Group A 40+5 30+5 15+2 25+5 

GI'CUp 8 .(hS 34+3 11+4 25+3 35 
Group C 48+7 4! +4" 14+3 26+2 

LPS 
Group D 42+4 29+5 15+4 23+4 

32 

PlOlllllrallve responses (cpm) 
29 

PH. Con. PWM 
Group A 84897 + 20028 88498+27971 24099 + 71 Toe 16 day, 26 
Group B 78-474+ 12844 78918+20394 27813+5001 
Gt'OUP C 126320+ 19969" 123919+37750'· 433.41 + 1I8SO" 
Group 0 B09BI +18055 92704+24684 2:1978+9861 23 

0 
GJ'l:lt.Ip A 5flIS4+ 17157 62168""2583 3m'+Q058 ~o day. 
<;,'01.11' B 56943 t 11621 63481 + 14712 3Sf!94+A612 
Gl"Oljp C 63511+ 10687 84570+ 13750· 41595+4684· 
(;/'t>lI/,f) 561i60-f 13978 611169 ... 12172 31154+ 7352 

2 3 4 
WEEKS 
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LA VISCOSITE COMME EVALUATION DE LA TEXTURE DU 
YAOURT BRASSE 

R. CORNET et M. COLOMBINI 
Laboratoire Control Qualite, Yomo, Milano, Italie 

INTRODUCTION 
Une recherche a ete effectuee pour evaluer lavariation de 
la viscosite du yaourt brasse industriel produit avec 
technologie inchangee au cours d'une annee afin de fournir 
un standard qualitatif. 

MATERIAUX ET METHODES 
216 echantillons de yaourt, obtenu du lait entier frais, 
derivants de 9 productions mensuelles au cours d'un an ont 
e·te soumis a un examen analytique: 

- au moment de la fabrication determination du residu sec 
total et du residu sec maigre du lait utilise. 

- 24 heures apres la production du yaourt determination 
de 
a) Viscosite a 4°C avec viscosimetre rotatoire Haake, 

systeme RV 12 a cylindre coaxial programme a 64 tours 
par minute. La lecture de reference etait effectuee 
a moitie du trace viscosimetrique et exprimee en cP 
(centipoise). 

b) Acidite en pourcentage d'acide lactique 
c) Denombrement des bacteries lactiques spe cifiques selon 

FIL-IDF 117:1983 
- apres 30 jours de stockage a 4°C : 

a) Controle organoleptique du produit 
b) Acidite en pour cent age d'acide lactique 
c) Denombrement des bacteries lactiques specifiques 

DISCUSSION 
- Il Y a correspondance entre la viscosite du yaourt et 

l'extrait du lait. 
- aux valeurs les plus basses de viscosite, toutefois, le 

yaourt ne presente pas de sinerese meme apres 30 jours 
de conservation a 4°C. 

189 
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- a la production, l'acidite du yaourt etait inclue entre 
l·80-1.2~% d'acide 1actique et la flore specifique entre 
10 - 10 /g; a 30 jours apr~s la fabrication l'acidite 
etait7de 1· S0 - 1.35% et Ie nombre des bacteries lactiques 
de 10 - 10 {g. 

CONCLUSION 
Les valeurs de viscosite trouvees, meme avec delta signif
icatif, representent des param~tres valides conjointement 
a la flore lactique spBcifique pour l'evaluation qualitative 
du yaourt brasse de lait entier. 
En particulier, la technologie utilisee compense de fa90n 
satisfaisante les eventuelles variations imputables aux 
plus basses teneurs en solides du lait et a une viscosite 
du yaourt qui est, par consequent, moins elevee. 

\.ARATlON [E LA V1SCOSITE MOt'E/\tIE 
DU OOURT PENC\I\NT L ANNEE 
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SEPARATION OF PEPTIDASES USING FAST PROTEIN LIQUID 
CHROMATOGRAPHY (FPLC) 

YLVA ARDO 
Swedish Dairies' Association (SMR), 
Central Laboratory, Box 205, 201 22 Malmoe, Sweden 

ABSTRACT 

191 

Lactic acid bacteria produce a wide range of peptidases 
with various specificity in hydrolysing peptides. To study 
the peptidolytic properties of cheese bacteria a simple 
method for enzyme separation was developed. Using anion 
exchange chromatography (Mono Q, FPLC, Pharmacia) the 
peptidases in crude extracts were separated in 30 min. 
Their enzymatic activities were recovered and specific 
activities against various substrates were studied. 

~ffiTERIAL AND METHODS 

Starter streptococci were grown in the same way as for 
cheese making. The culture was then neutralized, the 
bacteria were washed and an ultrasonic extract was freeze 
dried. A solution of this is called the crude extract. 

FPLC is a fast liquid chromatography system especially 
designed for separation of proteins, peptides and poly
nucleotides. The system has an interesting series of 
columns containing different gel materials. An anion 
exchange column (Mono Q, I ml) was tested. Gel filtration 
in Sephacryl S300 was performed using the same equipment. 
The eluation methods used are presented in the figures. 

Peptidolytic activities were measured using a modification 
of the method of Lewis and Harris (1967). The o-dianisidin 
hydro chloride was replaced with 2,2'-azinodi-(3 ethylbenz
thiazoline (ABTS) and the reactions took place in test 
tubes. The activities were tested against phenylalanyl
leucine and glycyl-leucine for dipeptidases, leucine 
p-nitroanilide (LNA) and proline p-ni troanilide (PNA) for 
aminopeptidases and carbobenzoxy-alanyl-phenylalanine and 
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carbobenzoxy-isoleucyl-proline for carboxypeptidases. 
Hydrophobic substrates were used in the purpose of studying 
debittering properties of the peptidases. 

RESULTS AND DISCUSSION 

The peptidases were successfully separated with anion 
exchange chromatography on FPLC. The activities were 
recovered and could be characterized. A separation of the 
crude extract gave valuable information for classifying of 
the cheese bacteria after their peptidolytic properties. 
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PARTIAL CHARACTERISATION OF A CELL WALL ASSOCIATED 

PROTEINASE FROM LACTOBACILLUS BUlGARICUS 
1 2 1 2 N. EZZAT , C. ZEVACO , M. El SODA , J.C. GRIPON . 

1. Faculty of Agriculture, Alexandria, Egypt. 
2. Laboratoire de Biochimie et Technologie Laitieres, 

INRA, 78350 Jouy-enJosas, France 

Lactic acid bacteria are nutritionaly fastidious and their 
proteinases hydrolyse casein and provide peptides at a sufficient 
level for maximal growth. A pre-characterisation of a cell wall 
associated proteinase from L. hulgaricus CNRZ 397 is presented. 

Proteolytic activity was measured with 14 C methylated 
casein. Cells were grown on MRS broth for 11h at 42°C and pH was 
maintained constant at a value of 6.0. Cell wall associated 
proteinases were released from centrifuged cells by incubation at 
25°C in Tris-HCl nuffer 0.05 M pH 7.8. Four successive extractions 
(1 hour each) released respectively 7560, 5400, 5400 and 1120 
proteolytic units. Total release of intracellullar 
lactate-deshydrogenase activity in the extracts was lower than 4 % 
and indicated little intracellular leakage. 

The cell wall crude extract was partially purified by 
DEAE-Sephacel chromatography. Three active fractions were eluted. 
The major one (eluted with 0.135 M phosphate buffer) was partially 
cha racteri zed. 

Its optimal pH on 14C methylated casein was 5.5 and its 
optimal temperature was 35°C. It is not inhibited by PMSF but has a 
32 % inhibition wiU EDTA lO-3M. 

Hydrolysates of ~sl and 53-caseins by cell Hall crude 
extract from L. bulgaricus CNRZ 397 were characterized by 
isoelectric focusing and were compared with those from L. helveticus 
CNRZ 303. ~-casein hydrolysate patterns reveal differences of 
specificity between the two strains. 
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Effect of Rennet Level on Bitterness Development in Quarg 

T.S. Sohal and P. ~elen 
Department of Food Science 
university of Alberta 
Edoon ton, Alberta, T6G 2P5 
Canada 
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Development of bitterness in quarg c;:ould be a problem' limiting the 
product shelf life. It is known that rennet (1) and/or starter 
bacteria (2) can produce bitterness in hard cheeses, while the mechan
ism of bitterness development in quarg is less understood. Studies 
were undertaken to elucidate and rectify the problem of bitterness 
development in commercial quarg manufactured in Alberta by a tradi
tional technology including acid coagulation of milk with small amounts 
of rennet and whey separation by a double bottom perforated vat. Five 
batches of quarg in duplicate were produced in laboratory using 0, 388, 
775, 1550 and 3876 units of rennet per 1000 kg of milk and 1% starter 
culture (Flora Danica). Quarg samples were stored at 7°C for 4 weeks 
and analysed at weekly intervals to follow the effect of storage on 
predominant microorganisms, pH and lactic acid content. In addition, 
the samples were scored at weekly intervals by a panel of six trained 
judges on a 1 to 6 bitterness scale. The analysis of variance 
performed on the sensory data show~d highly significant difference 
all10ng the rennet levels affecting bitterness development. A comparison 
of means by Tukey' s test indicated that results with 0 and 388 rennet 
units per 1000 kg of milk were significantly different (5% level) from 
775, 1550 and 3876 units per 1000 kg of milk. The results of storage 
study indicated low level of psychrotrophs, yeasts and molds, 
suggesting that the bitterness development in quarg was not the outcome 
of microbial contaminants. A separate qua;r;g-making experiment with 388 
rennet units and four different starters [Flora Danica with and without 
S. diacetilactis, and S. crell10ris single strains #134 and #584) indi
cated no major effect of the starter cultures. Though bitterness in 
quarg was at a minimum when no rennet was used, the yield was poor 
compared to the quarg produced wi th 388 or lI10re rennet uni ts • 
References 
1. Stadhouders, J. et aI. Neth. Milk Dairy J. 37:157. 
2. Lawrence, R.C. e~a~ 1972. N.Z.J. Dairy Sci. Technol. 7:32. 



196 THURSDAY - POSTER 17 

ACID PRODUCTION OF MIXED CULTURE OF LACTOBACILLUS 
BULGARICUS AND STREPTOCCUS THERMOPHILUS IN SKIM MILK 
RETENTATES. 

S.EL-SHIBINY, M.B. MAHFOUZ, H.F. EL-DEIN and M.H. ABD EL-SALAM 
National Research Centre, Cairo, Egypt 

The effect of quantity of starter (1-10%), addition of NaCl 
(0-5%) on acid development by mixed starter of Lactobacillus 

I 

bulgaricus and Streptoccus thermophilus in skim milk retent-
ates containing 4, 8, 12 and 17.3% protein was studied. 
Increasing the quantity of starter and protein content 
stimulated acid development by starter bacteria. Addition 
of 2-3% NaCl inhibited acid development in retentates con
taining 12 and 17.5% protein. 

INTRODUCTION 
Several cheese varieties and fermented dairy products have 
been made by ultrafiltration t~chniques on pilot and ind
ustrial scale (Glover et al. 1978: Maubois, 1980). However, 
few studies have been undertaken to study the behaviour 
of starter bacteria in UF milk retentates (Hickey et al.1983). 
Preliminary study on the production of acid coagulated skim 
milk cheese (Abd El-Salam et al.1984) by UF techniques showed 
that the growth and acid productioh by yoghurt starter in 
retentates was sensitive to NaCl concentration. 
The present paper deals with the behaviour of a mixed culture 
of Lactobacillus bulgaricus and Streptoccus thermophilus 
in skim milk retentates as affected by protein content, 
quantity of inoculum and sodium chloride added. 

MATERIALS AND METHODS 
Reconstituted skim milk (10% TS) in deionized water 
Ultrafiltration I-Equipment used: DDS Lab-20 (2 m2 ) 

2-Conditions: at 45°C, pressure inlet 3.6 
bar outlet 0.6 bar, concen
tration factor .4. 

Retentate: heated to 70°C, protein content adjusted to 
4,8,12 and 17.3% using permeate. 

Culture used mixture of L.bulgaricus and S.thermophilus(l:l) 
Treatments 1- quantity of inoculum 1,2,3,5 and 10% of the 

mixed culture 
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2- NaGl added, 0, 0.5, 1.0, 2.0 and 3.0% 
Inoculated retentates from different treatments were 

incubated at 37°G and titratable acidity was followed every 
2 h up to 8 h. Results are expressed as increment increase 
in acidity. 

RESULTS AND DISCUSSION 
Fig 1 to 4 show the developed acidity by mixed culture of 
L. bulgaricus and S. thermophilus in skim milk retentates 
containing 17.3, 12, 8 and 4% protein respectively as 
affected by quantity of inoculum and NaGl added. 

Effect of added NaCl on developed acidity was affected by 
the protein content of retentate. 0.5% NaGl stimulated 
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acid development by mixed culture in 17.3% protein retentate, 
while the addition of 1% NaGI to 12 and 17.3% protein retent
ate slightly decreased the rate of acid development. At 
2-3% NaCl level in retentates with high protein content 
(12 and 17.3%) acid development was almost inhibited. 

In retentates with low protein content (4 and 8%), addition 
of 1% NaGl stimulated acid development by starter bacteria. 
Addition of 2-3% NaGl to these retentates slowed down acid 
development by starter bacteria. 
Effect of protein content In retentates containing 0.5% 
NaGI a linear and positive relation between developed acidity 
and protein content was apparent after 4 h which was probably 
due to 
1- Increased buffering capacity of the medium as the protein 

content increased. 
2- Increased retention of some trace elements sequestered 

to proteins. 
3- Increased whey protein stimulaUrlthe growth and activity 

of starter bacteria (Marshall et al. 1982). 

Effect of the quantity of starter. Acid development was 
enhanced by the increase in the quantity of starter used. 
This could be explained that increasing the quantity of 
starter shortens the lag phase of starter growth (Davis,1965). 

The foregoing results indicate that the protein content 
of the retentate, quantity of starter used and addition 
of NaGI were interrelated in their effect on acid development 
by L. bulgaricus and S. thermophi1us. 
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Fig 4: Developed acidity by mixed culture of L. bulgaricus 
and S. thermophilus in skim milk retentate containing 4% 
protein inoculated with (A) 1%. (B) 2%. (C) 3%. (D) 5%. 
(E) 10% starter as affected by added NaCI:O. withoutiO. 
0.5%;.;1%; •• 2%; . ;3%. 
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NUTRITIONAL ASPECTS OF YOGURT. I. MICROBIAL LACTASE ACTIVITY AND DIGESTION 
OF LACTOSE 

G. Schaafsma, P. Derekx, P.R. Dekker & H. de Waard 
Netherlands Institute for Dairy Research (NIZo) 
P.O. Box 20, 6710 BA EDE, The Netherlands 

Milk fermented by a culture of L. bulgaricus and S. thermophilus (yogurt) 
shows microbial lactase activity which survives gastric digestion and 
might contribute to intestinal digestion of lactose. Therefore and 
because of its lower lactose content, yogurt might be better tolerated 
by lactase-deficient subjects than milk. The significance of lactase 
in yogurt was investigated in rats which are known to be lactase-deficient. 
Five groups of rats were fed, for six weeks diets based on milk (M, 
n = 12), lactase-treated milk (L, n = 12), yogurt (Y, n = 12), pasteurized 
yogurt (P, n = 12) or a commercial rat diet (C, n = 6). Rats fed Y or 
P did not show significant differences in feed efficiency, blood 
galactose response and relative caecum weiyht, indicating that microbial 
lactase in Y did not contribute significantly to the digestion of lactose 
in vivo. Rats fed milk showed a weak blood galactose response, a reduced 
food consumption and weight gain and an increased relative caecum weight 
as compared to the other groups. These results are in agreement with the 
experience in lactase-deficient subjects that yogurt and lactase-treated 
milk are better tolerated than milk. 
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NUTRITIONAL ASPECTS OF YOGURT. II. INTESTINAL ABSORPTION OF MINERALS 

G. Schaafsma, P.R. Dekker & H. de Waard 
Netherlands Institute for Dairy Research (NIZo) 
P.O. Box 20, 6710 BA EDE, The Netherlands 
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An increase in the per capita consumption of cultured dairy products, 
particularly yogurt, has been noticed in the recently passed years in 
Europe. Like milk yogurt is an excellent source of essential nutrients 
(proteins, vitamins and minerals). It is not clear from the available 
literature whether the bioavailability of minerals from yogurt is 
comparable to that from milk. Lactose is known to improve the intestinal 
absorption of calcium, magnesium and probably zinc. Thus a decrease of 
the lactose content following fermentation might result in a decrease 
of the bioavailability of these nutrients. On the other hand it has been 
speculated that the organic acids, produced during fermentation, may 
have a favourable effect on mineral absorption. In the present study the 
effect of fermentation and lactose hydrolysis· of milk on the intestinal 
absorption of calcium, magnesium, zinc and phosphorus has been studied 
in rats. It appeared that both'treatments of milk led to changes in the 
bioavailability of these minerals. 

Rats fed yogurt, pasteurized yogurt or lactose-hydrolysed (70 %) milk 
showed a significantly lower intestinal absorption of calcium, magnesium 
and zinc than rats fed milk. This reduction in intestinal mineral 
absorption was correlated with the decrease of the lactose content of 
the diets following fermentation or lactase treatment. The intestinal 
absorption of phosphorus from both types of yogurt was significantly 
higher than that from milk or lactose-hydrolysed milk. 
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STABILITY AND ACTIVITY OF BD-TYPE STARTER IN CONTINUOUS CULTURE 

Z. Libudzisz, A. Piatkiewicz, H. Oberman 
Institute of Fermentation Technology and Microbiology, 
Technical University, 90-924 ~6dz, B. Stefanowskiego 4/10, 
Poland 

The continuous culture conditions have been elaborated, glvlng 
possibility of mixed starter biomass production, especially for the 
preparation of concentrated mixed bactterial starters. 
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BIOLOGIC .c:NRICm:-.:~jT jp ;..ILK lRj.0UC'ES VlI'iH VIT.A1ai~3 

"', b'x B 'kxx .,. v, k J .Cerna, H.HrD. ova t • Jrya ,1, .. .Jc..J.e 
Research In:;titute of Food InduJtry, Prague-5, ;:,michov 
Na Belidle 21, 150 38 - CSSR 
x Dairy Research Institute, Pra~ue-9t Kyje,Ceskobrodska 

1174, 198 OO-CSSR • 
xx Concern PL:V-NoV'j Bydzov, 504 Ol-CSSR 
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P. special strain of Prooionib2cteriuG shermanii (P.sh.) 
was shortly activated (2 x 6 hat' 30 °C) in a semisynthetic medium 
and used either alone or in symbiosis with c lactose fermenting 
yeast,e.g. Kluyveromyces fragilis (X.f.). The contents of vitamin 
Bp ' folD.cin, thiamine, niacin and vi klllin B6 vlere thus signifi
cantly enhanced in several milk products. ~he two microor6:.~nisms 
were first cultivated separetely in sterile milk to prepae a "milk 
inoculum". In the case of P.sh., 5 ~.~ of t;1e activated inoculum~and 
in that of K. f. only 1 ,; of a yeast .il!<; culture (24 h at 30 C) 
were used. Dependin3 on the milk product required, either 1 ,0 of 
this P.sh. inoculum.alone, or together with 1.0 or 0.5 ~, of K. f. 
milk inoculum was used simul taneously \'lith the cre[?,m star·cer. 

The concents of vi tc~mins in different enriched products, 
i. e.: fermented l~ilk beverc:ge, t.lermised curd, thermi:Jed cream 
cheese and tVIO typ es of powdered milks, c.re presented in:>;ro.phs 
1 - 5 in compc'.rison with those in non-enriched products. 'Ehe hiGhest 
enrichment with vitamins was c cllieved in powdered r:lilb, where the 
negative vi t&min-consuminc; effect of the c:'eem-starter b8cteria 
did not occur. The rather unplea:3cnt taste and fL.vour of prClpionic 
acid in these products W2.; coopletly elimim ted by the high 
temperature used during spray dryinG' On the other hand, the 
unpleasent te.ste end flavour of yeasts in the case of curd and 
cream cheese disappeared at temperatures of about 75 °c and hi~h 
pressure durin; the process of thermisation. The taste of yeasts 
in milk beverr,ge v.'S,S 2c0eptable end rClr.indsthd of kefir. 

In all the products, the hi~hest increase was observed in 
the concents of vitamin B12 and folacin, whicD was due to the 
biosynthesis of P.sh. These vitaminc' are produced in natural
-occuring protein-bound forms and are consequently re<idily ab:;orbed. 
These forms exhibit a much greder vit31l1ln activity th81 the pure 
vitamin preparations. 

The production of ~ enriched milk beverage called Zlvit 
has beenalready started in CS.3R. 'rhe production of an enriched 
sort of a thermised cream-cheese is under prepare.tion. 
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YOGURT MADE FROM MILK WITH ADDED LACTULOSE 

A.Olano, M.Ramos, J.A.Suarez, S.L.Lopez-Covarrubias 

Instituto de Fermentaciones Industriales (CSIC) 
Juan de la Cierva, 3. 28006 Madrid. (Spain) 

The object of this work was to study the effect of the addition of 
lactulose during the manufacture of yogurt or yogurt in which part of 
the lactose was hydrolysed by using Maxilact. 

Lactulose was reduced by 30% when milk containing 3,6% added lactulose 
was incubated with Maxilact to achieve 50% lactose hydrolysis. The 
presence of lactulose did not affect the fermentation rate which was 
followed by measuring the pH and lactic acid formation at intervals. 

Lactulose concentration decreased during fermentation even when single 
starter organisms were used (L. bulgaricus being cultured in milk 

containing 50 ppm Na formate). When Maxilact was added together with 
the starter, lactulose was reduced by 35-40% after fermentation. In 
absence of Maxilact, lactulose decreased by 11-25% after fermentation. 

The proteolysis of yogurt (measured as trichloroacetic acid-soluble 
products) was not affected by the presence of lactulose. The free 
aminoacids (sulphosalycilic acid -soluble products) were slightly 
higher in yogurts prepared from hydrolysed milk. Polyacrylamide gel 
electrophoresis of Caseins showed no degradation after fermentation in 
all samples. 

Lactulose is hydrolyzed by Maxilact resulting in a mixture of galactose 
and fructose with a sweetness level higher than that of hydrolysed 
lactose due to the presence of fructose. The incorporation of lactulose 
into yogurt can be of considerable interest, particulary in dietetics 
and in the nourishment of people suffering intestinal infections. 
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YOGHURT FROM UHT MILK 

Ajay Goyal and D.N. Prasad 
Ultrastructure Lab., Dairy Microbiology Division, 
National Dairy Research Institute, Karnal - 132001, India 

UHT - milk is galnlng popularity in India due to its long shelf 
life and hence there is a need to investigate the suitability of UHT 
- milk for conversion to fermented products. In the present study, 
efforts have been made to convert UHT - milk to Yoghurt with low 
acidity, increased flavour with a long shelf-life. Yoghurt was made 
using Lactobacillus bulgaricus (RTS) and Streptococcus thermophilus 
(HST). Observations were made on the growth pattern, acidity and 
production of Carbonyl Compounds on storage at 4°_6°C upto one week. 
The yoghurt was compared with that prepared from whole Cow milk. 
Product made from UHT - milk showed firm body and texture with pro
minent aroma and higher volatile acidity. During storage, volatile 
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and titratable acidities showed a gradual increase while decrease in 
acetaldehyde content was observed. However, the Acetaldehyde was com
parable in both Cow and UHT milk yoghurts. Cell counts of Lactobacillus 
bulgaricus were higher in Cow milk yoghurt than in UHT milk yoghurt. 
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SCANNING ELECTRON MICROSCOPY OF INDIAN DAIRY PRODUCT - DAHl 

D.N. Prasad and N. Prasad 
Dairy Microbiology Division, National Dairy Research 
Institute, Karnal - 132001, India 

Dahi, an important fermented milk product with good taste, 
flavour, high nutritive and therapeutic value is consumed throughout 
India. Most of the earlier studies were confined to microbiological 
and chemical aspects but no information is available on the micro
structure of Dahi coagulum. The present study was undertaken to 
examine the interaction of milk casein and lactic microorganisms in 
Dahi prepared from Buffalo milk with the help of Scanning Electron 
Microscope. Dahi sample was prepared from Buffalo milk steamed for 
20 min. and cooled to 25°C followed by addition of 1% LF-40 starter. 
It was thoroughly mixed and incubated at 25°C for 12 hours. Small 
cubes of 2mrn x 2mm x 2 mrn, were cut from fresh curd, fixed in 2.5% 
glutaraldehyde at 4°C for 1-2 hours and doubly fixed in 1% 0s04 for 
30 min. at low temperature. These were then sputtercoated with gold 
around 200 AO in thickness and examined under Hitachi S-405A SEM at 
15 KV. The microstructure of curd coagulum revealed a fascinating 
view of compact matrix with small cavities. It presented a uniform 
aggregation of casein micelles. Presence of streptococci in short 
chains or singly were observed evenly throughout the matrix. Normally 
these starter microorganisms were localised in or around deep pockets. 
A number of well preserved spherical fat globules were also seen 
embedded in the casein background. The study of microstructure 
therefore could be reliably employed as an index of quality in terms 
of the body and texture of the product. 
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L' etude des effets a:1tibactei'iens de 1 '~atoxine HI 
caracterise Ie comportement de souches LactobaciJ)
us, ou resistents. L'alteration de la sensibilite 
des souches Lactobacillus est sous la dependance 
de l' effet cO:1centration de l' aflatoxine Il, 
Sensibilite de souches de lactobacillus seMibles 
et resistentes a I 'aflatoxine ;'1' 

stojanka i1itic, H.nakic, ,'L'1.ka Kasalica 
Institute de veterinaire et laiterie - Belgrade 
J\.'..ltoput 3, Yugoslavie 

Trente souches suivantes ont ete utilisees: 
Lactobacillus :1elveticus, L.bulgaricus, L.acidophi
Ius at L.,jugurti, dont les caracteristiques sont 
identifiees par API sistem. 
L' acti vi te antbacterienne de I' aflatoxine 1"1 est 
mise en ~vide"1ce par la mebode de duli tiOll en 
milieu liquide. Les souches'~taient dans Ie lait 
~creme exempt d 'antibiotiques. On ajoute 1 ml 
d 'aflatoxi:1e 1-1, dans chlorophorm solutions (0,05 -
0,2 u~/ml). Le~ tubes de laH ensemen.ces ~taient 
incubees a 3'(oC pendant 24, 43 et 72:1. Les result
ets sont quantifies par evaluation d~nhibitio:1 de 
croissance et de l'activite acidifiante de bacter
ies lactiques. 
L 'ensemble des resultats mO:1trent que to'..lS les 
souches sont iTh~ibees par de toxique de 0,2 ug/ml, 
70';~ par de 0,1 uE/ml, 30:S par de 0,15 uE/ml ct 
20;S par de 0,05 ug/ml. Les plus sensibles sont des 
souches de L.bulgaricus. Ce relantissement de 
croissance s'accompagne de l'apparation de cellu
les anormalement allongees et de cellules atroph
iees. 
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Biological transformation of w~ey for obtaining 
refreshment drinks 

I'-1r Dragica Hiocinovic, Dr Stojanka i'li tic, A:'lka 
:(asalica ,dip!. i::J.g 
Veterinary and Dairy Research L~stitute -
Departme:'lt of Dairy Research - !'Jovi Beograd, 
Auto put 3 - Yugoslavia 

T1e wi:J.ey is by product of ci1eese-making and it's 
been treated like an unusefull product in milk production. 
In order to better usses of nutritive value L~ feeding adu
ltS - and children the w:,ey should be treated by a tempera
ture. Bioci1emical analysis has to be done too. For experi
ments, ~las been used selective cultures of lactobacillus, 
"hicl1 ~1ave been shown great antimicrobic action on patho
genic and potentially pathogenic i'interobacteriaceae. Con
centrated fruits 11as been added in whey drink for increas
i::J.g organoleptic qualities (peaches, cherries etc.). 

On occasio:'l of production ~1as been obtained ferment
ed whey drink riched in protein and almost all aminoacids 
which has given its hig~1 biologycal value ... rney drink is 
also riched in important mineral components for human or~a
nism, and also in other proteins (albumine and globuline). 

The whey drink ;1as :1ad good organoleptic effects 
w~lich confirms t'lat t~'le technological operations of obtai
ning fermented ~ley whith using L.helveticus whith potent
ial antimicrobicall effect has been overmastered. 

On t~'lat way the nutri ti ve value of whey is con..'1.ec
ted whi t~'l iTh'1.ibi tory factors of starters against pat~1oge
nic and potentionally pathogenic and gram-positive bacte-
ries. ' 

On occasion of production has been obtained a good 
quality w":ley by the selection of the Lactobacillus helveti
eus, which has antimicrobical effects. 'lhe complete chemical 
and microbiological analysis of t:le drink has been done. 
It,s been fO~'1.d almost all esential aminoacids. 
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FORMATION OF FLAVOUR AND AROMA IN TURKISH YOGHURTS 

Kaptan N. and Gursel A. 
Ankara Universlty, Faculty of Agriculture 
Dairy Technology, Ankara, Turkey 

209 

To search the effects of technological developments in manu
facturing of yoghurt, two strains each of Streptococcus 
thermophilus and Lactobacillus bulgaricus, were chosen 
according to their acid and acetaldyde production and they 
were combined in pairs. 

Result 
It was found that the usage of S. thermophilus 111+L . 
bulgaricus G. will meet the consumers demand throughout 
Turkey. 

Titratable acidity Acetaldehyde production 

After twenty four hours of incubation at 42C 

(1) Strains of S.thermophilus A----Aby S. thermophilus 

(2) Strains of L.bulgaricus --- by 1. bulgaricus 
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Ad-i and acetaldehyde production were determined in the 
samples obtained by using these cultures . 

Lactobacillus bulgaricus G. 

Streptococcus thermophilus Acidity, pH and acetaldehvcte 
in the yoghurt samples 

1 S.thermophilus ES + L.bulgaricus ,CS 
2 S.thermophilus ES + L.bulgaricus . G6 
3 S.thermophilus 111 + L. bulgaricus Cs 
4 S.thermophilus III + L. bulgaricus G6 

Titratable acidity 
--- Acetaldehyde 

pH 
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ORGANIC ACIDS AND VOLATILE AROflA COMPOUNDS IN GOAT'S MILK FERMENTED 
WITH SINGLE STRAINS OF MESOPHILIC LACTIC ACID BACTERIA 

Gunnar Rysstad and Roger K. Abrahamsen 
Department of Dairy and Food Industries, 
Agricultural University of Norway, 
N-1432 Aas-NLH, Norway 
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CULTURAL MILK CONTAINING VIABLE BIFIDOBACTERIA 

A.V. Gudkov, T.M. Ervolder, M.Ja. Gudkova 
All-Union Research Institute of Butter and Cheesemaking 
152620, Uglich, Krasnoarmeiskii Boulevard, 19, USSR 

Cultural milks ("Uglichskii" and "Vita") were obtained by the 
fermentation with Bifidobacterium bifidum and lactic streptococci 
("Uglichskii") or Lactobacillus acidophilus ("Vita"). Bulk starter 
was prepared from the freeze-dried concentrate with one transfer in 
milk. Milk was clotted by 5% of bulk starter for 5 - 7 h. Milks 
contain not less than 10° cfu/ml of B.bifidum. 
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KOUWANLAO----TRAoiTIONAL ROYAL 
COURT MILK JUNKET OF CHINA 

BY J IN SHI-LlN 

Inner Mon90 I i a Li 9ht Industry Sc i ent it i c 
Research Institute, 30 East Hairlar Road 
Huhhot Inner M0901 ia P.R.China 
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SUHMARY. A kind of traditional China Royal Court milk junket is lllade 
trom cow's mi Ik with press extract ot fermented 91utinous rice of hi9h-
9rade SHAOXING rice wine. The mi Ik is coa9ulated by Mucor and Rhizopus 
which contained in the extract of fermented 91utinous rice of SHAOXING 
'~i P'le. The texture of mil k curd is hom0gen i ous, tender and de I i cate, no any 
wh.y separated.It has a distinctive flavour with some SHAOXING wine 
fnte. 

A kind of traditional China Royal Court milk junket is made from 
c~~'s .ilk with press extract ot fermented 91utinous rice of hi9h-9rade 
9HA())(ING rice wine. The mil k is coa9u I ated by Mucor and Rh i zopus wh i ch 
c~tained in the extract of fermented 91utinous rice ot SHAOXING wine. 
The texture of mi Ik curd is hom0genious,tender and del icate no any whey 
sep·e'1"ated. It has a distinctive tlavour with some SHAOXING wine taste. 
Pre'parat i on ot press extract of termented 91 ut i nous rice Raw mater i a Is. 
1.Glutinous rice The physical properties ot 91utinous rice 

proauction trom the province JIANGSU ot China shown in Table 1. 

Table 1. Physical properties of 91utinous rice 

Bulk density 
Size of 9rain 

Wei9ht of 1000 

len9th (mm) 
wide (mm) 
thickness (mm) 

srains (9) 

82.30 
3.b-b.2 
2.0-2.8 
1.b-2.0 
20.3 

The chemical composition ot 91utinous rice shown in Table 2. 

2. Water 

Table 2. Chemical composition of slutinous rice' 

Moisture 
Soluble non nitr0genous compound 
Protein 
Crud tiber 
Ash 

content 0".) 

13.06-15.32 
b6. 74-73 .13 
5.13-6.13 
0.39-o.b2 
0.80-0.99 

Natural water are used,which are no colour,no odour,no 
taste,cle.r and transparent.Physical chemical property and composition 
of water shown in Table 3. 
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Table 3. Physical chemical property of water 

Permanent hardness (CaC03 ) 
Temporary hardness (CaC~) 
Total 501 ids 
Loss of i9nition 
Free ammonia 
Or9anic nitr0gen total 
Nitrite nitrogen 
Nitrate nitr0gen 
Fe 
K 
Na 
Si 
Ca 
M9 
Phosphate 
Chloride 
Sulphite 

Starter culture 

content (m9/L) 

2.0 
49.2 
114 

55 
0.01 
0.33 
0.002 
0.03 
0.35 
2.5 
9.7 
7.53 
7.65 
3.81 
1.6 
14.8 
10.5 

Microor9anism from fermented 91utinous rice mainly are the Mucor and 
Rhizopus with some yeast and Absidia. 
Mucor javanicus and Mue:or Casei are the majority and Rhizopus Chinensis; 
Rhizcpus han9e:hew!and Rhizopus javanicus also are the majority. 

Preparation of the starter 

The processin9 flowsheet is shown in Fi9 1. which its distin9uishin9 
feature was added a kind of China medic'inal herb the powdered pOlY90num 
tlaccidum. 

water (llL)-

9rond rice 
I 2ok9 

Mixin9 

I Knead i"9 I 

Mou 1 d i n9 I 

Culture (5009)- .... I Inoculum 

-powdered po I Y90num f I ace: i dum 1509 

I Cu I ture propa9at i on I 

Dryin9 
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.. 
starter product 

Fig.l The processing flowsheet of preparation of the starter. 

Physical character of starter 

The starter product's characteristic properties are shown as fol low: 

Shape-----------------------bal I type spherular globe 
Size dia.(cm)---------------2.0-2.5 
Weight per oall(g)----------5-10 
Co I Our----------------------m i I ky wh i te 
Main component--------------rice powder 
additive--------------------polygonum flaccidum powder 

Chemical composition of starter 

Th·e g~oss chemical composition of starter is shown in Table 4. 

Table 4. Chemical composition of starter 

Moisture 
Crude protein 
Fat 
Crude fiber 
Carbohydrate 

Microorganisms in starter 

(r, ) 

13.5-14.9 
7.8-8.3 
1.3-1.5 
0.5-0.6 
66.7-72.1 

Approximate count of microorganisms in the starter are shown in Table 
5. 

Table 5. Microoganisms in the starter 

approx i mate c:ount per gram. of starter 

Mucor 2000 
Rhizopus 2000 
Absidia 100,000 
Asperg i I I us 2000 
Yeast a great many 

Biochemical properties of starter 

Some biochemical properties of the starter are shown in Table 6. 

Table 6. Biochemical properties of starter 

Liquitying abi I ity(mg starc:h/g starter) 
Saccharifying power(mg dextrose/g starter) 
Fermenting power(of the fermentin9 power 

as 100 while 1.759 CO, 
production per 9 starter) 

Yeast content(per 9 starter) 

94 
84 
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Preparation ot the press extract 

Processing flowsheet of the production ot the press extract trom the 
fermented glutinous rice are shown in Fig.2. 

91utinoU5 ric:e 

Sitting 

Dippin9 

Cook in 9 

water - Shower coo Ii n9 

I Inoculum - starter 

I Fermentat i on 

Press I 

extract 

Heatin9 

Coo I i n9 

Settlin9 

I Decantat i on I 

Press extract 

Fi9.2. Processin9 flowsheet ot the production of press extract. 

Production ot KOUWANLAO by press extract ot termented 91utinous rice 
with mil k . 
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Processing tlowsheet of the production of KOUWANLAO are shown in Fig. 

rn ilk 
I 

Fi Iteration 

I Clarification I 

I Pasteur I zat i on 

Cool i ng I 

lnocu I urn - - -press extract of fermented 
--------------- glutinous rice 

Stirring 

I Fi II ing in cups Or porcelain I ittle bowls 

Propagation 

Curdl ing 

Cool i ng 

I 
Product KOUWANLAO 

Fig.3. Processing diagram of the production of KOUWANLAO. 

Composition and property of KOUWANLAO 
KOUWANLAO commercial product with composition and property as follows: 

Moisture (Yo) 83.5 
Protein (%) 4.6 
Fat (Y. ) 2.1 
Carbohydrate (Y. ) 9.2 
Ash (r.) 1.1 
Ca (lIIg%) 150 
P (mgY. ) 140 
Fe ( mgY.) 0.2 
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Texture: 

Colour: 

THURSDAY - POSTER 30 

Homogeniou5 Softcurd,tenoer and del icate, 
nO whey separated. 
white. 

Flavour and taste: distinct flavour with SOme SHAOXING 
wine taste. 
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PRODUCTION Of FATTY ACIDS AND PARTIAL GLYCERIDES FROM MILK FAT 
TRIGLYCERIDES BY IMMOBILIZED CANDIDA CYLINDRECEA LIPASE 

M.K. Tahoun 
UNARC, P.O. Box 832, 162 Horreya Avenue, El-Shatby, 
AlExandria, Egypt. 

Flavour and texture of many dairy products can be improved by 
partial hydrolysis of milk fat triglycerides. Thus Candida cylindrecea 
lipase was immobilized by covalent coupling to large beads and applied 
for continuous hydrolysis of milk fat triglycerides. The enzyme lipase 
complex was used 8 times, recovered intact and hydrolyzed 23% of the 
substrate within 30 min. 

219 
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HYDROLYSIS OF MILK FAT TRIGLYCERIDES BY AN IMMOBILIZED LIPASE 

M.K. Tahoun, M. Youssef, S. Abou-Donia 
UNARC, P.O. Box 832, 163 Horreya Avenue, El-Shatby, 
Alexandria, Egypt. 

Cheese flavour can be enhanced by partial lipolysis of milk fat. 
The recent price increase of pancreatin recommends the application of 
immobilized lipases. Thus pancreatic lipase was immobilized by various 
methods, however large agarose beads were more convenient as they 
easily recovered for reuse 8 times and hydrolyzed 31% of milk fat 
triglycerides within 30 min. 
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Enzymatic synthesis of new trisaccharide, isoraffinose, from a mixture 
of lactose and sucrose 

Kyozo Suyama and Susumu Adachi 
Faculty of Agriculture, Tohoku University, 
Tsutsumidori-Amamiyacho 1-1, Sendai, 980 JAPAN 
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The enzymatic transgalactosylation reaction of lactose in the prespnce 
of sucrose as an acceptor was studied. The main product of E.coli 
~-galactosidase was GS (see.Fig. 1) which was a hitherto undescribed 
trisaccharide, Q-B-~-galactopyranosyl-(1--+6)-Q-a-~-*luco~yranosyl
(1+-+2)-~B-~-fructofranoside (FAB/MS m/z:527(M + Na ), 1 C-NMR (see 
Fig. 2), hydrolysis with B-fructosidase yielded fructose and a11o-
1actose(Q-B-Q-ga1actopyranosy1-(1~6)-Q-g1ucose), to which we assigned 
the trivial name· isoraffinose. Sucrose-was an excellent acceptor to 
accumulate isoraffinose in good yield (see Table 1). Comparative rates 
of hydrolysis of isoraffinose against lactose and sucrose by S-galacto
sidase and B-fructosidase, respectively, were determined (see Table 2). 

" 
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Table 2. Relative rates of hydrolysis of 
isoraffinose by enzymes. 

Source of enzyme isoraffinose lactose 

B-galactosidase 
As~ • orizae 65.5 100 
E. coli 28.7 100 
Klu. lactis 2.1 100 

B-fructosidase 
yeast 22,2 

sucrose 

100 
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SURFACE TENSION OF WHEY PROTEINS STUDIED BY A DROP-VOLUME APPARATUS 

M. Paulsson 
Department of Food Technology, University of Lund, 
P.O. Box 124, S-221 00 Lund, Sweden 

Proteins are amphiphilic macromolecules which make them suitable 
surface-active agents in food emulsions. The surface tension of whey 
proteins was studied according to the drop-volume method as a function 
of time at different concentrations and pH-values. Interactions 
between proteins, lipids and carbohydrates in milk have also been 
studied by this method. 



THURSDAY - POSTER 37 

INTER-ESTERIFICATION OF BUTrER FAT SOLID FRACl'ION/RAPESEED OIL 
MIX'IURES WITH CANDIDA CYLINDRACAE LIPASE AS CATALYST 

P. Kalo, K. Vaara* and M. Antila* 
Deparbnents of General Chemistry arrl *Dairy Science 
University of Helsinki 
SF-00710 Helsinki 
Finlarrl 
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ABSTRAcr. Butter fat solid fraction/rapeseed oil mixtures were inter
esterified with candida cylindracae lipase as catalyst. The changes in 
triacylglycerol canposition induced by inter-esterification were followed 
by quantitative determination of triacylglycerols with different acyl 
carbon number and level of unsaturation by high resolution gas chranato
gra{ily. The melting and crystallisation properties of the reaction pro
ducts were determined by DSC method. 

1. INI'R<IXJCrION 

The alteration of the {ilysical properties of fats through inter-esteri
fication is currently being studied as a mean of making them rrore suit
able for the manufacture of shortenings, margarines and confectionary 
fats. The inter-esterification reactions catalysed by inrrobilised lipase 
enzymes have been treated in a number of recent reports. Inter-esterifi
cation with nonspecific lipase as catalyst yields a fat similar to that 
obtained with chemical catalysts, where the fatty acids are randanly 
distrihlted arrong the triacylglycerols (1,2). Here we report on inter
esterification reactions of butter fat solid fraction/rapeseed oil mix
tures catalysed by candida cylindracae lipase. The changes induced in 
the triacylglycerol canposition were followed by determination of the 
triacylglycerols of different acyl carbon numbers and levels of unsatu
ration by high resolution gas chranatogra{ily, and the changes in the 
melting and crystallisation properties were followed by DSC methcxi. 

2. MATERIAL AND MEl'HOOS 

Butter fat solid fraction S24/rapeseed oil (70/30) and hltter fat solid 
fraction s24/hydrogenated rapeseed oil (70/30) mixtures dissolved in 
hexane were heated with Carrlida cylindracae lipase on Celite for 14 
days at 35 °c with water as activator. 

The triacylglycerols of different acyl carbon number and levels of 
unsaturation were determined on a 10-m i.Imobilised SE-54 silica capil-
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lary column with a 0.10,urn film thickness and 0.2 mm 1.0 (3), and the 
mel tin:] and crystallisation curves were recordErl with a Perkin-Elmer 
OOC-4. 

The rarrlan triacylglycerol canpositions of the fat mixtures were 
calculatOO by micrOCClllp..lter according to the equations 

% AAA = A3~10000 
% AAB = 3A B/10000 
% ABC = 6ABC/10000, 

where A, B and C are the concentrations of fatty acids expressErl in 1001 
per cent and AAA, AAB and ABC are triacylglycerols canposed of one, 
two and three fatty acids, respectively. 

3. RESULTS 

In both reaction mixtures, the me3.sured values for proportions of tri
saturatOO triacylglycerols were for IOOst peaks nearly the same as the 
calculatErl values. The proportions of IOOnoene triacylglycerols in the 
inter-esterified fat mixtures were likewise on about the same level as 
in the calculated mixtures. Oiacylglycerols present in the reaction 
products caused the differences in the acyl carbon number range 30-38. 
Their approximate proportions were determined. 

The mel ting curves of untreatOO mixtures and reaction products shcM 
that the meltin:] range was narrower, the proportion of fat meltin:] at 
high tEmperature range lower and the proportion of fat melting at 
0-20 °c higher in the reaction products. 

4. Ol'l'CLUSIONS 

In both mixtures, the greatest chan:]es in triacylglycerol ronposition 
induced by inter-esterification reaction were the decrease of trisatu
rated triacylglycerols with 42-52 acyl carbons and the increase of 100-
noene triacylglycerols with 48-52 acyl carbons. 

The mel tin:] curves of the reaction products showed narrower mel tin:] 
ranges than the untreatOO mixtures, and lower proportions of fat mel tin:] 
in the high tEmperature range. 
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VALORIZATION OF PHOSPHOLIPIDS FROM DAIRY BY-PRODUCTS 

Y. Van Coillie and A. Huyghebaert 
Laboratory of Food Chemistry and -microbiology 

Faculty of Agricultural Sciences 
Coupure links, 653 B-9000 GHENT Belgium 
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Phospholipids are good emulsifiers and commercial preparations 
are extensively used in manufactured foods. Butter milk, 
butter serum, skimmed and aqueous phases from the production 
of anhydrous milk fat are important sources of phospholipids. 
The purpose of this work is to investigate different separa
tion techniques with the aim of isolating phospholipid rich 
fractions. 
A scheme for the enrichment of phospholipids from butter milk 
and butter serum is presented. 

BUTTER SERUM 

I 
Centrifugation or filtration I 

Supernatant I Protein precipitate 

Permeate Retentate 
I 

ISpray - dryingl 

Ultrafiltration is not an appropriate method for the isolation 
of phospholipids from skimmed and aqueous AMF phases due to 
the low permeability of the proteins present 
The valorization of phospholipids from butter milk is possible 
by a casein precipitation and a concentration by an ultrafil
tration technique. 
Phospholipids from butter serum can be enriched by ultrafil
tration, without a prior protein precipitation. 
A critical point is the sensitivity to oxidation. Flushing 
with nitrogen or addition of anti-oxidants is necessary to 
protect phospholipids against degradation reactions. 
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WHEY PROTEIN CONCENTRATES AS BINDERS IN SALT FREE RESTRUCTURED MEATS 

A.M. Fayerman* and R.F. Mawson** 
* New Zealand Dairy Research Institute, Private Bag, 

Palmerston North, New Zealand. 
**Meat Industry Research Institute of New Zealand Inc., 

P.O. Box 417, Hamilton, New Zealand 

The salt and polyphosphate solubilized muscle protein, myosin, is 
traditionally used as the binding agent ~n the manufacture of re
structured meats. Products so prepared however suffer from salt and 
phosphate induced oxidation upon storage. Gelation-enhanced whey 
porte in concentrates (WPCS) were used to successfully replace 
solubilized myosin as the binder in restructured meats. Their use 
retarded storage related oxidation defects associated with salt and 
phosphate. 
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INFANT FORMULA MADE FROM MILK AND SOYBEAN 

Changjiang Liu, Changyu Ai, Yunchun Du 
Heilongjiang Dairy Industry Research Institute, 
113 Xuefu Road, Harbin, P.R. China 

This product suitable for infant feeding contains cow's milk 
solid, soybean extraction solid and additional carbonhydrates. The 
ratio of those is 6:1:3. Vitamins and minerals are also added. 
Infant-feeding experiment indicated better result comparing to 
sweetened whole milk powder as a substitute for breast milk. 
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THE APPLICATION OF CONDUCTIVITY IN THE MILK QUALITY TESTING IN 
CZECHOSLOVAKIA 

R. Janal, J. Svasta, J. Louds* 
Univerisy of Agriculture, Prague /*Research and Development 
Institute of the Tractor Station and District Agricultural 
Administration, Czechoslovakia 

The conductivity of milk has been used as a measure of milk 
quality testing both in Czechoslovak. large-scale dairy farms and in 
the central milking parlours. A number of conductivity measurement 
instruments were designed, some of them being now manufactured; on 
the farm, and or under quarter milk examinations. 
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INTERLABORATORY COMPARISON PROGRAMMES IN THE NEW ZEALAND DAIRY 
INDUSTRY: CURRENT STATUS 

R.C. LEONG, M.J. DYKES AND P.J. SPARKSMAN 
MINISTRY OF AGRICULTURE AND FISHERIES 
NATIONAL DAIRY LABORATORY 
RUAKURA AGRICULTURAL RESEARCH CENTRE, HAMILTON NEW ZEALAND 

The New Zealand dairy industry exports about 80% of its 
milk as dairy products. Therefore, certification of the chemical 
and microbiological content of these products by an independent 
body (Ministry of Agriculture and Fisheres, MAP) to ensure the 
safety and integrity plays an important role to our export drive. 
One of the ways MAP controls the competency of industry 
laboratories is to require them to participate in a comprehensive 
interlaboratory comparison programme (ILCP). 

Since 1977, MAP has conducted ILCP covering over 60 dairy 
laboratories. The ILCP handles 9 different dairy prodUcts and the 
number of tests performed by all these laboratories averages 
about 50,000 per annum. 

Before a nationwide ILCP can operate effectively, certain 
criterion must be met. These are: 

(a) Participating laboratories are to use standard 
method of analysis. 

(b) Participating laboratories are to treat ILCP samples 
as routine samples. 

(c) Criteria for non-acceptable performance on tests must 
be established. 

(d) Use of control or reference samples are encouraged 
to assist testing conditions. 

(e) A national body present to co-ordinate the feedback 
of results rapidly to users. 

(f) A body to review data generated and the needs of the 
industry. 

The ILCP plays an important role in the monitor of 
laboratories performance in the New Zealand dairy industry. The 
programme is also used as a "quality control tool" by 
participating laboratories in the day to day running of their 
laboratories. 



THURSDAY - POSTER 43 

MONITORING OF FAT CRYSTALLISATION 

B. Gronlund, M. Heikonen, T. Moisio 
Valio Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O. Box 176 
SF-001Sl Helsinki 
Finland 

Anhydrous butter fat was crystallised on a laboratory scale. The 
crystalliser consisted of a stirred glass vessel in a micro-processor 
controlled cooling bath. A slow paddle agitator was used to enhance 
heat transfer in order to eliminate temperature gradients which would 
cause heterogenous subcooling. 

The molten fat was crystallised by cooling of the bath according 
to preset stepwise linear temperature profiles. The thermal and 
rheological behaviour of the melt was monitored through three 
parameters: 

- the temperature of the melt 
- the temperature difference between melt and coolant 
- the dynamic viscosity of the melt 

The two former were measured with a Ni10-sensor in the melt and the 
Ptl00-sensor of the cooling bath thermostat. The latter was measured 
with a Gelograph oscillation viscosimeter, originally designed for 
milk coagulation studies. The analog parameter data were digitalised 
and computer processed. 

In addition to the traditional plotting of parameter vs. time an 
improvement from a process monitoring point of view was made, namely: 

- time derivate curves of the parameters. 
The derivate curves were computed on-line. The exponential scale of 
viscosity causes accordingly increasing noise in the derivate curve. 
Therefore the derivate of the viscosimeter output voltage which is 
directly proportional to the logarithm of the viscosity was monitored 
instead. 
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It was observed that the derivate curves more distinctly evaluated 
the increase in viscosity, as well as the subsequent temperature rise 
and the increased temperature difference between melt and coolant 
caused by the crystallisation enthalpy. The initiation, culmination 
and termination points of crystallisation were thus clearly revealed. 
This could be utilized in studying effects of different raw materials 
and changing process variables such as cooling and stirring rates on 
the crystallisation of fats. 
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HYDROLYSIS OF LACTULOSE AND LACTITOL WITH ft-GALACTOSIDASES 

M. Harju 
Valio Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O. Box 176, SF-001Sl Helsinki, Finland 

Lactose derivatives, lactulose and lactitol have been compared 
to lactose as a substrate of ~-galactosidases. The mucosal homogenates 
of man, calf and pig have been tested together with microbial prepa
rations. In addition to the commercial yeast, mould and bacterial 
B -galactosidase preparations, the enzymes extracted from some 
Lactobacillus, Bifidobacterium and Bacteroides strains have been used. 
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THE EFFECTS OF PROTEASES ON THE SWELLING AND EMULSIFYING PROPERTIES 
OF MILK PROTEINS 

O. Tossavainen, M. Heikonen and P. Linko*, M. Pirhonen 
Valio Finnish Co-operative Dairies' Association 
Research and Development Department 
P.O. Box 390, SF-001Sl Helsinki, Finland 
*Helsinki University of Technology, SF-02l50 Espoo, Finland 

Limited enzymatic hydrolysis with tested proteases affected 
strongly the water and fat binding (swelling) ability and the 
emulsifying ability of bovine casein and heat denatured lactalbumin. 
Limited proteolysis caused an increase in the swelling ability of 
casein and lactalbumin, varying, however, according to the enzyme. 
Limited hydrolysis with trypsin had the most positive effect on the 
emulsifying ability of the proteins. Especially the emulsifying 
activity at low pH-values increased. 
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