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D « t a c t i on o f  M ilk-  and S o y a -p r o te in s  In Meat-products

AGNES vAbAS-GELLEI

I n s t i t u t s  o f  N u tr i t i o n ,  Budapest, Hungary

M ilk -  and s o y a -p r o t a l n s ,  worked In to  n e a t -p r o d u c ts ,  vara  aaparatad  fron  a u s e l a - p r o t e l n s  by tha  usa 

o f  p o ly a c r y la n ld e  g a l  d is c  e l e c t r o p h o r e s i s .  P r o te in  f r a c t i o n s  ware s ta in e d  by Anldo-Black dye and 

I d e n t i f i e d  by t h e i r  r e l a t i v e  n o b i l i t y .
A developing method, s u i t a b l e  f o r  ra p id  q u a l i t a t i v e  d eterm in at io n  was e la b o ra te d  by th e  a p p l i c a t io n  

o f  which the  com position o f  sa n p le s  could be ev a lu ated  In  c o n s id era b ly  s h o r te r  t i n e ,  3 - 4  hours a f t e r  

th e  f in i s h i n g  o f  e l e c t r o p h o r e s i s .  According t o  t h i s  nethod in th e  co urse  o f  o x id a t io n  by sodlun 

p e r io d a te  followed by re d u ct io n  with sodlun b i s u l p h i t e ,  iod in e  p r e c i p i t a t i o n  was g r e a t e r  on bands 

o f  n l l k -  and s o y a -p r o t e in  f r a c t i o n s  than on the  background.

Q u a n t i ta t iv e  d e te rm in a t io n  o f  n l l k -  and s o y a -p r o te in s  was r e a l i s e d  by d e n s i to m é tr ie  e v a lu a t io n ,  

us ing  F ast -G reen  dye and s p e c i a l  standard samples. Both, th e  q u a n t i t a t i v e  and q u a l i t a t i v e  d e t e r a l -  

n a t lo is  a r e  s u i t a b l e  f o r  r o u t in e  work.

Nachweis von M i lc h -  und S o ja e lw e l s s  ln  Fleiachw aren

Agnes vAlas-geuei

I n s t i t u t  fUr E rn äh ru n g sw issen sch aft ,  Budapest, Ungarn

0
Das in  d ie  F le isch w aren  e i n g e a r b e i t e t e  M ilc h -  und S o ja e lw e ls s  wurde m i t t e l s  P o ly a cry la m ld g e l-D lsk -  

E le k tro p h o re se  von H u skele iw elss  g e t r e n n t .  Die E iw e ls s -F r a k t io n e n  wurden mit Anldo-Black F a r b s t o f f  

g e f ä r b t  und a u f  Grund I h r e r  r e l a t i v e n  M o b i l i t ä t  i d e n t l f l a i e r t .
Eine f t lr  d ie  s c h n e l l e  q u ä l l tS t s b e s t In n u n g  g e e ig n e te  Entwlcklungsnethoda wurde a u s g e a r b e i t e t  wodurch 

d ie  Zuaammensetsung der Prob« während e i n e r  w e se n t l ich  k ü n e r e r  Z e l t  a l s  Ü b l ich ,  schon inn erh alb  

von 3 -4  Stunden nach der  Beendigung der E le k tro p h o re s«  ausgewertet  werden konnte.  Das W esentliche 

an der Methode i s t ,  dass b e i  der Reduktion des N a t r lu m b is u l f i t s  nach der Oxydation deB N atrlun -  

p e r jo d a t s  d ie  Jodausscheidung an der S t e l l e  der M ilch -  und S o ja e iw d is s -F r a k t lo n e n  g r ö s s e r  I s t ,  a l s  

lm Hintergrund.
Die q u a n t i t a t i v «  Bestimmung der M ilch -  und S o ja p r o te in «  wurde durch d ie  Anwondung des Faat-Greon 

F a r b s t o f f e s  d e n s l t o n e t r l s c h  durchgefUhrt.  Zur Bestinnung sin d  s p e s i e l l «  Standsrdproben angewendet 

worden. Sowohl d l«  q u a n t i t a t i v «  a l s  auch d ie  q u a l i t a t i v «  Bestinnung kann a l s  Routlnenethode 

durchgefUhrt  werden.
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La détection de la protéine de lait et de soja dans les produits de la viande

A. Vêlas, Gellel

L* Institut Scientifique d’Alimentation et de Nutrition Budapest, Hongrie

Les prote'lnes de lait et de soja, employantes dans les produits de la viande, elles 
ont été séparées de la protéine du muscle par électrophorèse de gelée poliacrllamide.
Les fractions de protéine ont été colorées paj le colorant Amido - Black et identifiées 
sur la hase d’une mobilité r<sjemblée au contrôle.
Nous avons développéune méthode pour déterminer rapidement la qualité avec laquelle 
il peut être appréciée la composition d’échantillon, c’est-à-dire dans un temps plus 
court que d’hahitude, en 3-4 heures de la fin de 1’électrophorèse. C’est le principe 
de cette méthode qu’ au cours de la réduction de natriumbisulfide qui suit l’oxydation 
de natrlumperiodathe aux lieux des fractions de protéine de lait et de soja la 
séparation d’iode est plus grande qüe celle en arrière-plan.
La détermination quantitative des protéines de lait et de soja a été réalisée par 
une exploitation densithomètre, employant le colorant Bast-Oreen.
Au cours des déterminations nous avons utilisé des échantillons spéciale, standardisés. 
Ainsi que la détermination quantitative, même que celle qualitative peuvent etre 
réaliser comme une méthode de routine.

iJUBICieHHe MOJtQIHHX H GOeBUX dfiJIKOB B WICHÜX HPOflYKTaX

AnfEU! l.AMIU-rEMKM

'ÎHcwryT niTTâHHH, EynanemT, BeHrpiw

iouoHHiie b coeBbie rteitRH, spadoTAHnne b mhohub nponyKTH, fiu.fih OTnejieiiu ot mhhibhhnx (jeimoB 

1  uoMomwo gHCKOBoro sJieKTpoiiopeaa b noiraaKpnjiaMnjiHOM rejie. FejiKOBHe cfipaKtuin rtHjni oKpanieHu 

ipaCKOti "AMH^0-EJT3K" h HfleHTHlftffltHpOBaHH no HX nOJIBSUKHOCTH B CpaBiieHHH C KOHTpOUHHM 

■ fi}83H0M.

Abtoph paajiefioTa.™  ciHCTpHf Ni6To;i npoawieHHH ;yia K aaecTBeH noro onpeHejieHKH, KOTnpuii 

iiosBomn npoBecTH onemty cocraBOB ofipa3tioB Mepea 3-4 uaca nocue okohmshhh BJieKTpo$ope3a, 

t . e. sa Bpe-MH 3Ho™Te^BHO Kpane oôiriHoro. CyutiiocTb MeTona sarurnHaeTcn b tom, vto b 

pesyntTaie OKHCJieKMfl nepiloitaTOM kjtphh h nocjiejiytiniHM BOccTaHOB.neHneM CiHoyjiBifHTOM hstphh h 

MecTe x o K a m sh u m  coesnx h mohohhux rtejiKOB Bunejrefiue roua Couse SHaHHTeiibPoe bcm Ha '[eue. 
Ko^HuecTBeiiHoe onpenejieHae mojtohhhx h cocbhx OeiiKOB -  npH ncnojiBsoBaHiiw KpacKH "îacT-I'pHH" 
-  ôhjio ocyojecTBJieHO c noMOHtb» neHCHTOMurpa. K onpeüeJieHmc cSh.ih HcnojrbaoBami cnetniajn-HNe 
cTaHjtapTHHo oPpanuu. Kak KOJnrqecTBeHHoe tak h KaqeoTjjenHoe onpanexemie mo* ct bhiio.hhhtiæh 

pyTHHHHM Me TOÜOM.
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Dotoption of Milk and So-^ Protein in Heat-prodne*. 

AGNES VALAS-GELLEI

Institute of Nutrition, Budapest, Hungary

The use of milk and soya proteins as ingredients became wide-spread recently In the meat

various^t ^ 2  P i  Vat°1' ^  fat h°ld1*« capacity qualifies them for solving
evlr b ^  r  2  Pr°bl—  Possibility of their application is extended, how- '

r, by the fact of being originated from natural foodstuffs and when applying oonveni-

t: d " “ tme:h0d“fth°y n<>t tD °°ntalJ1 8Ub8t“ °OS *• health. However,
I V o l l l  T  l  Pr°teln8 ' Wlthln th6,n fr0nl mU80le Proteins - i. OT oon-siderable importance regarding the blologioal value tb« no. e,i... . ° aj.ue, the possible differences in storabi-lity and some further elements. That’s whv the „ 1 .. -J Why the oisboration of methods suitable for their
quantitative and qualitative detection beoame neoessary.

| ’ T * ' “  or .llk „ aproioi». .... .thod. *..» .I., r.r
| based on immunodiffusion and eleotrophoresis /l_5/ These ..th.dI .. / -’/* These methods, however, ore not suit-j able for routine application beoause of noedlmr .„.i„.t 1 no°oin« special equipment or being extremelylaboursome #

! Ai‘t°r haVln8 considered different methods, polyacrylamide-gel eleotrophoresis was found 
to be most convenient for the detection of milk and soya proteins in moat products, 

j Electrophoretic patterns of different cuts of beef and pork were compared, the effect of j heat treatment and of storage in deep freezer /-18 °C/ on the patterns was studied, too 
/6/. Casein and milk powder were examined, from among the appearing two highly intensive 
fractions principally the -casein fraction was found to be characteristic of milk pro­
teins /Fig. 1./. The presence of -casein fraction may be convincing only in great amounts 
or together with the -casein fraction beoause its mobility ooinoides with a beef fraotion 
of weak intensity. Investigation of soya proteins was started by the eleotrophoresis of 
Promine-D /Fig. 2./ and the electrophoretic patterns obtained were compared to character­
istic patterns of other soya products as textures, Isolates, soya flour, too /Fig. 3./.
For dissolving the soya products 8 M urea solution proved to be convenient. A character­
istic fraotion or fraction-group could be observed in the eleotroferograms which appeared 
in all soya products and coincided neither with casein nor with meat fractions. Consider­
ing the results of these investigations, the quantitative determination of milk and soya 
proteins in meat-products were performed as follows.

Fresh or deep frozen /-18 °C/ stored and defrosted samples were thoroughly minced, heat 
treated on 74 °C and homogenized in water or in urea solution. The heat treatment dimi­
nishes by denaturation of a port of moat fraotions, the number of protein fractions appear­
ing in the gel and facilitates thus the detection of non-protoin fraotions /Fig. 1./.

| In the oase of the detection of milk protein fraotions, samples were homogenized in dis­
tilled water, in the oase of soya proteins 8 M urea solution was used. /Although milk



420
protein may be detected, too, In an urea solution, the use of It seems oraotloal only 
Hhen soya proteins may be present in the sample because the number of milk protein frao 
tions increases In this medium/. In aqueous solution, however, the release of milk pro­
teins is not quantitatively complete, the amount obtained is safely sufficient for the
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Polyaorylamide-gel electrophoresis was performed in Omstein - Davis system /?/, applying 
slight modifications /6/. Vhen using urea solutions, both gels and eleotrod buffer® con­
tained urea, too. Fractions were identified by their relative mobility after having made 
visible by Amidoblaok dye.

The disadvantage of the reported method is that although the preparation of the samples 
and the electrophoresis Itself may be performed in a day, evaluation is possible onlv 
after 48-72 houre because the neoessary destaining of the gels. Sometimes, however, the 
quick detection of milk or soya proteins might be necessary} so our aim was to work out 
a method by whioh the separated protein fractions could be made vleible in considerably 
shorter time.

As the acquisition of Remasol Brilliant Blue dye - whioh is suitable for this method - 
was hindered, this oould not be used for routine determinations. In our newly elaborated 
method protein fractions were fixed by a mixture of methenol-aootio aoid-water. After 
this, gel rods were treated with 1 $ sodium periodate solution and immersed in a 2 $ 
potassium metabisulfite solution. In the gel rods which became thus yellowish-brown co­
loured, the oolour of iodine weakens after 5-1C minutes, only the protein fraotlons re­
main well ooloured. Identified on the basis of thoir relative mobility, they give the 
oharaoteristlo patterns of soya protein or oasein. The developed oolour Is not stable, it 
oan be well deteoted within 10 minutes, but disappears later. This time, however, is suffi 
oient to measure the plaoe of fraotlons allowing thus their identification.

The deeper colouring of protein fractions as compared to the background, oan be explained 
by the higher iodine quantity present. This may be the result either of the reducing ef_ 
feot of the proteins or of the higher periodate absorption of them or of both pathways.

This staining method - although not suitable for quantitative determination - 1® rather 
advantegous for making rapid decision whether the analysed sample does or does not contain 
milk or soya proteins. The neoessary time for tho implementation is 3-3,5 hours from the 
beginning of the fixing.

The quantitative determination of tnilk and soya proteins was oarried out, basioally, si- 
mixarly to the qualitative determination but tho quantification of the method necessitated 
some essential altarings.

Contrary to the qualitative type, the determination of both milk and soya proteins was 
performed in urea solution, with gels and buffer also containing urea.

Oel oonoentration was rised from the former 5 t  and 7 $ to 9,4 %, thus increasing the 
aoouraoy of the determination because of tho better separation.

By quantitative determination aqueous caseinate and 8 M urea Promine-D solutions oould not
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be applied. Considering the oodenaturatlon taking part between meat and non-meat proteins 
In the oourse of heat treatment, a prooess the balanoe of whioh Is not terminated Instant­
ly after the ending of heat treatment, we found neoessary to use speolal standards for the 
quantitative determinations. The standard series was made up from meat samples containing 
different amounts of sodium caseinate or Promine-D, the mixture heat-treated on 74 °C for 
150 minutes, oooled and stored for at least 3 days in deep freezer. Naturally, when we 
wish to Investigate produots prooessed with considerably different heat treatment, we may 
modify the heat treatment of the standard samples aocording to this.

By quantitative determination Fast-green dye was applied beoause of its giving proportion­
al oolour Intensity - in defined oonoentratlon region - to the concentration of the stu­
died proteins. Quantitative determination was oarried out densitometrloally using a Chro- 
mosoan MK II /Joyoe-Loebl/ type densitometer. Equations and oharaoterlstios of the cali­
bration ourves were determined - given the knowledge of the integrated areas adequate to 
protein fractions and the protein concentrations - according to the principle of least 
squares, using Sharp H .  computer. In the case of the studied proteins we found olose po­
sitive correlation between the oonoentratlon and the Integrated area values which are the 
index numbers of the intensity of fractions /Fig. 4., 5./»

Performing determination from a sodium oaseinate-meat mixture, using 9,4 * «ol oonoentra­
tlon and urea solution as medium, the regression constant was between 0,981-0,999 and 

I relative deviation was less than 10 + /Table 1./. When determining soya protein in similar

samples in the oase of the determination of both proteins beoause they may differ in 
i different measurings.

Using the above outlined method, we may gain linear correlation between the oonoentratlon 
and the densitometrloally measured Intensity values when applying 24-80 ^ug-e of milk, or 
soya protein. That is to say considering the dilutions taking part in the oourse of dis­
solving the samples, there is a possibility for the quantitative determination of milk 
and soya proteins in meat when being in above 0,4 £ oonoentration, although an amount of 
0,2 % milk or soya protein Is already detectable.

circumstances, regression constants varied from 0,916 to 0,999, relative deviation was  
under 15 £ /Table 2./. The calibration ourve has to be made always together with the

DETECTION OF MILK PROTEIN FIG 1.

1-BEEF, 2-HEAT TREATED BEEF, 3-BEEf 
MIXED WITH SODIUM CASEINATE, 4-HEAT 
TREATED 3 , 5-SODIUM CASEINATE
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STANOARO CURVE FOR QUANTITATIVE DETECTION OF 

SODIUM CASEINATE

FIG. S
STANDARD CURVE FOR QUANTITATIVE OETECTDN OF SOYA PROTEIN



TABLE 1.

CHARACTERISTIC DATA OF THE STAN- 
DARD CURVES FOR QUANTITATIVE 
DETECTION OF SODIUM CASEINATE

a b r Sxy Vo
^  5828 23.31 0,993 4,94

46,14 26,07 0997 3,10
43,17 18,23 0,999 123
41,79 13,36 0,999 0,61
42,86 31,86 0993 4,56,
40,67 25,93 0,987 4,8
58,34 3991 0,981 6.5
'357 992 0,994 523

67,94 17,15 0,988 6,59
5325 22,54 0991 4,69
34,13 28,68 0,998 1,86
32,56 43,64 0,982 3,08

TABLE 2

CHARACTERISTIC DATA OF THE STAN 
DARD CURVES FOR QUANTITATIVE 
DETECTION OF SOYA PROTEIN

a b r Sxy %
22.75 22,17 ' 0.982 4,22
3161 1498 0972 7.9
54J2 1250 0,994 496
30,08 4024 0993 3,31
5357 18,83 0,976 8,2
36,42 21,66 0999 1,36
59,58 1,93 0998 3,35
44,76 16,59 0993 4,38
58,13 13,86 0,991 522
81,43 17,22 0,966 11,01
41,70 20,48 0914 13,18
3889 5,78 0,998 391
23,89 11,62 0,917 14,88




