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Datection of Milk~ and Soya-proteins in Meat-products

AGNES VALAS-GELLEI

Institute of Nutrition, Budapest, Hungary

Milk- and soya-proteins, worked into meat-products, were separated from muscle-proteins by the use
of polyacrylamide gel disc electrophoresis. Protein fractions were stained by Amido-Black dye and
identified by their relative mobility.

A developing method, suitable for rapid qualitative determination was elaborated by the application
of which the composition of samples could be evaluated in considerably shorter time, 3-4 hours after
the finishing of electrophoresis. According to this method in the courge of oxidation by sodium
periodate followed by reduction with godium bisulphite, iodine precipitation was greater on bands
of milk- and soya-protein fractions than on the background.

Quantitative determination of milk- and soya-proteins was realised by densitometric evaluation,
using Fast-Green dye and special standard samples. Both, the quantitative and qualitative determi-
natiom are suitable for routine work.

Nachweis von Milch- und Sojaeiweiss in Fleischwaren

AGNES VALAS-GELLEI

Institut fir Ernihrungswissenschaft, Budapest, Ungarn

Das in die Fleischwaren eingearbeitete Milch~ und Sojaelweiss wurde mittels Polyacrylamidgel-Disk-
Elektrophorese vom Muskeleiweiss getrennt, Die Eiweiss-Fraktionen wurden mit Amido-Black Parbstoff
gefiirbt und auf Grund ihrer relativen MobilitHt identifiziert.

Eine flir die schnelle Qualitiéitsbestimmung geeignete Entwicklungsmethode wurde ausgearbeitet wodurch
die Zusemmensetzung der Probe wihrend einer wesentlich kiirzerer Zeit als Ublich, schon innerhald
von 3-4 Stunden nach der Beendigung der Elektrophorese ausgewsrtet werden konnte. Das Wesentliche
an der Methode ist, dass bel der Reduktion des Natriumbisulfits nach der Oxydation des Natrium-
perjodats die Jodausscheidung an der Stelle der Milch- und Sojasiwéiss-Fraktionen grisser ist, ale
im Hintergrund.

Die quantitative Bestimmung der Milch- und Sojaproteine wurde durch die Anwendung des Fast-Green
Farbstoffes densitometrisch durchgefilhrt. Zur Bestimmung sind spezielle Standardproben angewendet
worden., Sowohl die quantitative als auch die qualitative Bestimmung kann als Rout inemethode
durchgefiihrt werden,




5.26

La détection de laprotéine de 1alt et de soja dans les prodults de la viande

A, VAlas, Gellei

1> Institut Scientifique d’Alimentation et de Nutrition Budapest, Hongrie

Les pr)ﬁélnnn de lait et de soja, employantes gnnﬂ les produites de la viande, elles
ont été sépardes de la protéine du muscle par électrophoremde gelée poliacrilamide,
Les fractions de protéine ont &té colorées par le colorant Amido - Black et identifiées
sur 1a hage d’'une mob111tn repemblée au controle,

Nous avons dédveloppéune methode pour déterminer rapidement la qualité avec laquelle

il peut &tre apprécide la composition d’échanti]lon, c’est~a~dire dans un temps plus
court que d’habitude, en 3~4 heures de la fin de 1’8lectrophorése. C’est le principe

de cette méthode qu’ an cours de la réduction de natriumbisulfide qui suit 1’oxydation
de natriumperiodathe aux lieux des fractions de protéine de lait et de soja la
séparation d’iode est plus gmnde qlie celle en arridre-plan,

La détermination quantitative des protéines de lait et de soja a 4té réalisée par

une exploitation densithométre, employant le colorant Faat-Green.

Au cours des dédterminations nous avons utilisé des échantillons spécials, stgndardisés.

Ainsi que la détermination quantitative, méme que celle qualitative peuvent atre
réaliger comme une méthode de routine.

JHATIEHNE MOJIOYHNX_M_COEBHX GEJKOB B MACHHX MpONYKTAX

ATHEN BAJAW-TEJIFWA

HCTHTYT nnraHma, Eynanemr, BeHrpus

loJioyHLe W coeBHe OeJIkdM, BPAGOTAHHHE B MACHHE NPOAYKTH, OHJAM OTIEJNENH OT MHNBYHHX OEeJNKOB
> HOMOUBD MHUCKOBOTO 3JeKTpohopesa B NOJMAKPHJAAMANHOM Tesne, Fejyrophe JpakiiiM OHJM OKpaMeHH
tpackod "AMuno-bask" ¥ UNeHTUPAIMPOBAHH MO WX MOJBUXHOCTH E CPABHEHUM C KOHTPOJHEM
01'8310M,
ABTOpE paspadoTaym OucTpHT METOJ HPOABIEHWS JJIA KAYECTHBEHHOI'O OHpeNneJeRud, KOTODHIl
I03BOJNJI HPOBECTH OIEHRY COCTAaBOB OCPA3IOB uYepes 3-4 Yaca [OCJe OKOHUSHHUA sJeKTpofopess,
T. €, 38 BpeMA 3HAYNTEJNBHO KpaTue OCuYHOTO, CymHOCTH METONa 3aKRJOYEETCH B TOM, YTO B
PERYABTATE OKHACJEHWs Nep:iomnaToM HATPHA M MOCJAENYVIMM BOCCTAEHOBJIEHHEM CUCYJIBfUTOM HETPUA H
MECTE JIOKAJNZBIMA COEBHX W MOJOYHHX OEeJKOB BuJleJIeHe 1'ofa 0oJsee 3HAUYUTE)hLPoe YeM Ha {oHe,
KoJmuecTreHoe OlpefiefieHhe MOJIOUHHX ¥ COEBHX GEJKOB — NpPH MCHOJSbaoBaHuu Kpackw "Tacr-I'pan"
- GHJIO OCYNECTRBJIEHO C NOMOWBID HEeHcHTOMeTpa, K ompenesieHmd OHAM HCHONB3OBAHH ClellilanbHEe

CTaHNapTHHE ()ﬁ]\.ﬁfl”‘l. Har KOJMYECTBEHHOE TAK W KAYECTHEHHOEe OlpeneseHne MOXEeT BHIIOJHATHCH

PYTHHHUM METOIIOM,
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Doteotion of Milk and Sova Proteins in Meat-products

AGNES VALAS-GELLETI

Institute of Nutrition, Budapest, Hungary

The use of milk and soya proteins as ingredients became wide-spread recently in the meat
industry. The good emulsyfying, water and fat holding ocapacity qualifies them for solving
various technologioal problems. The pPossibility of their application is extended,

ever, by the faot of being originated from natural foodstuffs and when applying oo

how-
nveni-

ent processing methods they are not to contain substances injurious to health, lowever,

to differentiate them from meat proteins - within them from musole proteins - is of oon-
siderable importance regarding the biologioal value, the possible differences in storabi-
lity and some further elements., That’s why the elaboration of methods suitable for their

quantitative and qualitative deteotion hecame neocessary,

Numerous methods are desoribed in literature for qualitative doteotion of milk and soya
proteins. There are some methods known also for the quantitative determination, mostly
based on immunodiffusion and eleotrophoresis /1-5/, These methods, however, are not suit-
able for routine appliocation because of needing special equipment or being extremely
laboursome,

After having considered different methods, polyaorylamido—gel electrophoresis was found

to be most oonvenient for the deteotion of milk and soya proteins in moat products.
Eleotrophoretic patterms of different outs of beef and pork were compared; the effeot of
heat treatment and of storage in deep freezer /=18 oC/ on the patterns was studied, too
/6/. Casein and milk powder were examined; from among the appearing two highly intensive
fractions principally the -casein fraotion was found to be charaoteristic of milk Pro-
teins /Fig. 1./. The presence of =oasein fraotion may be oonvinoing only in great amounts
or together with the «ocasein fraotion because its mobility coinoides with a beef fraotion
of weak intensity. Investigation of soya proteins was started by the eleotrophoresis of
Promine-D /Fig. 2./ and the eleotrophoretioc patterns obtained were compared to character~
istioc patterns of other soya products as textures, isolates, soya flour, too /Fig. 3./.
For dissolving the soya producots 8 M urea solution proved to be convenient. A charaocter-—
istio fraction or fraotion-group oould be observed in the eleotroferograms whioh appeared
in all soya products and ooinoided neither with casein nor with meat fraotions, Consider-~
ing the results of these investigations, the quantitative determination of milk and soya
proteins in meat-produocts 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 part of meat fraotions, the number of protein fraoctions appeare

ing in the gel and faocilitates thus the deteotion of non-protein fraotions /Mg, 1./.

In the oase of the deteotion of milk protein fractions, samples were homogenized in dis-
tilled water, in the oase of soya proteins 8 M urea solution was used, /Although milk
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be applied, Considering the codenaturation taking part between meat and non-meat proteins
in the course of heat treatment, a proocess the balance of whioch is not terminated instant-
ly after the ending of heat treatment, we found necessary to use speoial standards for the
quantitative determinations. The standard series was made up from meat samples oontuining
different amounts of sodium caseinate or Promine-D, the mixture heat-treated on 74 °¢ for
1%0 minutes, cooled and stored for at least 3 days in deep freezer. Naturally, when we
wish to investigate products processed with oonsiderably different heat treatment, we may
modify the heat treatment of the standard samples according to this.

By quantitative determination Fast-green dye was applied because of its giving proportion-
al ocolour intensity - in defined ooncentration region - to the conocentration of the stu-
died proteins. Quantitative determination was oarried out densitometriocally using a Chro-
moscan MK II /Joyoe-Loebl/ type densitometer. Equations and characteristios of the cali-
bration ourves were determined - given the knowledge of the integrated areas adequate to
protein fraotions and the protein concentrations - acoording to the principle of least
squares, using Sharp II. computer, In the case of the studied proteins we found oclose po-
sitive correlation between the concentration and the integrated area values whioh are the

index numbers of the intensity of fractions /Pige Bey 5¢/0

Performing determination from a sodium caseinate-meat mixture, using 9,4 % gel oconcentra-
tion and urea solution as medium, the regression oonstant was between 0,981-0,999 and
relative deviation was less than 10 % /Table 1./. When determining soya protein in similar
oiroumstances, regression constants varied from 0,916 to 0,999, relative deviation was
under 15 % /Table 2./. The oalibration ourve has to be made always together with the
samples in the oase of the determination of both proteins because they may differ in

different measurings.

Using the above outlined method, we may gain linear correlation between the ooncentration
and the densitometriocally measured intensity values when applying 24-80 g-s of milk or
soya protein, That is to say oconsidering the dilutions taking part in the course 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 % concentration, although an amount of
0,2 % milk or soya protein is already deteotable.

DETECTION OF MILK PROTEIN FIG.A

el

{-BEEF, 2-HEAT TREATED BEEF , 3-BEEF
MIXED WITH SOD\WUM CASEINATE , 4-HEAT
TREATED 3, 5-SODIUM CASEINATE
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TABLE 1 TABLE 2
CHARACTERISTIC DATA OF THE STAN
CHARACTERISTIC DATA OF THE STAN- DARD CURVES FOR QUANTITATIVE
DARD CURVES FOR QUANTITATIVE DETECTION OF SOYA PROTEIN
DETECTION OF SODIUM CASEINATE i e g 4
SASEERET T i T e L a b E r [sxy % |
il ] rISxy% | [ 227 7 | 0982 | 42
5828 | 2331 | 0993 494 | 3151 1498 | 0972 79
463 | 2607 | 0997 310 J 5412 250 | 0994 436
6317 | 1823 | 0999 123 | 3008 | 4026 | 0993 331
417 | 1336 | 0999 081 | 5357 | 1883 | 097 82
4286 | 3186 | 0993 4L56 | 3642 | 2186 | 0999 136
4067 | 2593 | 0987 48 | 5958 193 | 0998 335
5834 | 3991 | 0981 6.5 | 4476 659 | 0993 4,38
957 902 | 09% 523 | 5813 386 | 0991 522
794 1715 | 0988 6,59 } 8143 22 | 0966 11,01
5325 | 2254 | 0991 4,69 | 4170 | 2048 | 094 | 1318
313 | 2868 | 09%8 | 186 | 3889 | 578 | 0998 | 391
3256 | 4364 | 0982 3,08 | 2389 | 162 | 0917 | 1488
|
S 3 l e e






