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B ceC O »3 H W fl HayHHO-HCC/ieflOBaTenbCKHË HHCTHTyT

MHCHofi npoM wnineHHOCTH. CCCP

H3M EHEHHfl CyJIb<J>rHAPH/IbHhIX TPynn B M H C E  nPH 
PA3/IHHHblX BHflAX OBPABOTKH

H.H. KpwnoBa a B.B. Ky3HenoBa

A H H O T A U H f l

Cynb^raapanbHbje rpynnw Muca HBnaioTCH cyMMOfl cy/ib<t>- 
raflpHabHbix rpynn, conepxamHXCH b Öe/ixax h cboÖo ah u x  
T« onoBbix coeflHHeHHax. 06/1 anaa Bucoxoâ peaxuaoHHOfi cn o - 
^HocTbio, OHH noflBepraioTca cymecTBeHHbiM HSMeHeHaaM 
nPH B03fleftCTBHH Ha MHCO pa3JlHHHblX XHMHH6CKHX H <J)H3H- 
^ K H X  (JjaXTOpOB.

OnpeaeneHHe cy/ib^raapH/ibHbix rpynn npoH3Boaa/iH Me- 
T°flOM aMnepoMeTpinecKoro THTpoBaHaa.

Bhino H3yaeHO coaepwaHae cy/ib(j)rHapHnbHbix rpynn b 
CBe*eM  cbhhom h roBsiKbSM Mace. ycTaHOB/ieHO, hto b 
CbHhom Mace coaepacaHae 5// -  rpynn Hecxonbxo Bbime , 
',ek< b roBaxcbeM.

Sutih HccneflOBäHH Taxate HSMeueHHa b coaep«ataut 
cynb<tirHApHnbHWx rpynn b mbchom tpapuie npa TepMaaecxoM 
ö° 3«eflcTBH*, floöaBneHHH noBapeHHOft cona a aeflCTsaa 
*°OTHnbHMX KO M n OHeH TOB flb IM a.

TepMaaecxaa aeHaTypanaa (HarpeBaHae npH 75-80 b 
e,ieHBe 30 mhh. ) npaBOflHT a yMeHbmeHaio coaepacaHaa 
ynHrHapanbHhix rpynn a ax b cbhhom, Tax a b rosaacbeM 
ace Ha 27-29%.

ftp« ao6aBneHHH 2,5% noaapeHHOfi co/ia a MacHOMy $ap-
Hepe3 cyTxa Ha6nx>aaeTca 

^^JxjjraapHnbHbix rpynn, a 
yweHbrnaeTca.

KonTBnbHue 
^ “» e a a »

oxono 40% OT nepBOHananbHoro

ysenaneHae coaepacaHaa 
aepea aBoe cyTox ax xonane-

KOMnoHeuTbi abiMa cnocoôcTByioT pesxoM y 
cynb4>raapanbHbix rpynn. B Mace ocTaeTca npa- 

Uq» 40% OT nepBOHaaanbHoro ax coaepacaHaa
e fl®yXHaCOBOfl HHTeHCHBHOfl 06pa60TKH aUMOM.
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«• ci different ohenioal and physical factor« on neat.

Sulfhydryl group» ».r. determined by the -pero-etrlo 

titration method. ^
SH-growpe eontont was atudlod In fr««k pork ana b 

Mat. It  was found that pork n«at contained slightly »or* 
groups as ooapared to b«ef neat. ^

There were also studied changes In SH-groups cont»»b 
ainced « a t  during thermal treatMnt after »odium ohl°> 
addition and the effeot of smoke oonponents.

Thermal dénaturation (heating at 75-60° for 30 alnJ  
causes a decrease In sulfhydryl groups oontent kjr 27- 
60tk In pork and beef neat. ^

A day after the addition of 2 . »  of sodlun oklorl^ ^  
oontent of sulfhydryl groups Increases and In two days ,

creases. f  e(

The spnifing oonponents contribute to a sharp d » o r *  ^  

sulfhydryl groups oontent. Approximately AO* of their 
oontent is  left In neat after their Utenslre 2-hour t f

with smoke.

U S S R

CHAISES OF SULFHTDRTL GROUPS II  BAT 
AS HFLUEHCED HI A KUD OF TREATBIT

H.H.Krylora, Y.Y.Kusnetso*»

S 0 I  K A R I

41
contained in proteins an 
roaotiwe, they undergo c

Sulfhydryl groups o:
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DAS ALLUNIONSFORSC HÜNGSIMSTITUT 
U d S S R

FÜR FLEISCHWIRTSCHAFT

DIB VERXNDERUNGEN TON SULFHYDRVLGRUPPEN IM FLEISCH 
BEI DEN VERSCHIEDENEN BEHANDLUNGSARTEN

N.N.Krylowa, W.V.Kusnezowa

Z U S A M M E N F A S S U N G

Die Sulfhydrylgruppen im Fleisch ste llen  die Summe ron 
R'Üfhydrylgruppen dar, die in den Eiweißen und fre ien  Th iol- 
**rblndungen enthalten sind. Dank ihrer hohen Reaktlonsfählg-

unterliegen sie den wesentlichen Veränderungen unter der 
* ttn8 Ton rersohiedenen ohemischen und physikalischen Fakto- 
»uf das Fleisch.

Die Bestimmung ron Sulfhydrylgruppen wurde mit der 
^Dwtonetrischen Titrationsmethode durchgeführt.

Der Gehalt des rohen Sohweine- und Rindfleisches anSulf- 
j ^Kruppen wurde untersucht. Es wurde fe s tg es te llt , daB der 

an SH-Gruppen im Schweinefleisch etwas höher is t ,  als 
* Rindfleisch.

»at:

Es wurden auch die Veränderungen des Gehaltes an Su lf- 
^Flgruppen im Fleischbrät bei der Hitzeeinwirkung, dem Zu-

u * r °a Kochsalz und der Wirkung ron Räucherrauchkomponenten
Ersucht.

Dl® Hitzedenaturierung (das Erwärmen bei 75-80° während 
^  ' J ftüirt zur Herabsetzung des Sulfhydrylgruppen-Gehaltes 

sowohl im Schweine-, als auch im Rindfleisch.

'Klrd. —- dem Flelsohbrät 2,5» Koohsalz zugesetzt, so s te ig t
**«1 elnea Ta«  der Gshalt 811 Sulfhydrylgruppen an, um nach 

*°lgenden Tagen wieder herabzugehen.

Räucherrauchkomponente bewirken eine heftige Herzb­
ad *ung Ton Sulfhydrylgruppen. Naoh einer intensiven 
^  ''bdigen Plelsohbehandlung mit dem Räucherrauoh bleiben im 

-aur ao»  deren Anfangegehaltea zurüok.

4 ?
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INSTITUT DE RECHERCHES SCIENTIFIQUES SUR LES VIANDES 
DE L'U.H.S.S.

IBS CHANGEMENTS DES GROUPES SULFHÏDRÏLS DANS LES VIANDES

Les groupes sulfhydryls dans les riandes o 'est une so«®* 
des groupes qui se trouvent dans les protéines et les oom^' 
liaisons lib res thlollques*

Qraoe à leur haute capacité réactionelle les group«* 
sulfhydryls subissent des changements considérables sous l ,}ir 

fluence des facteurs chimiques et physiques d ifférents.

On fa isa it  la  détermination des groupes sulfhydryls P** 
le  procédé du t it r e  ampérométrique.

On a étudié la  teneur en groupes sulfhydryls dans 1«* 
▼landes fraîohes de porc et de boeuf. On a constaté que 1» 
neur des groupes SH dans la  viande de porc est un peu pi"* 
élevée que ce lle  de boeuf.

On a étudié aussi les changements en teneur des group** j 
sulfhydryls dans la  viande hachée sous l'in fluenoe thermi5û*' 
l'add ition  du se l commun et l 'a c tion  des composantes bouo»' 
nées de la  fumée.

La dénaturation thermique ( le  chauffage pendant 30 &  

nutes h 75-80°C) mène & la  réduction en teneur des group«* 
sulfhydyls dans la  viande de porc et ce lle  de boeuf à 2 7- 2^ ’

Aveo l'add ition  du se l commun en oonoentration 2,5# ^  

la  viande hachée après 24 heures on observe l'augmentation et 
teneur des groupes sulfhydryls, mais après 48 heures V *

Les composantes bouoanées de la  fumée favorisent /**' 
fo rte  réduction des groupes sulfhydryls. Dans les " “* 

i l  reste approximativement 40# de leur teneur in i t i  
le  traitement in tensif aveo la  fumée pendant deux

AU COURS DES TRAITEMENTS DIFFERENTS

N.N.Erylova et V.V.Kouznetso**

S O M M A I R E

quantité diminue.



3a*e h e h h e  cy^b^rHjiPH/ibHiaix rpynn  b  m a c e  nPH
PA3JIHHHbIX BHZIAX OBPABOTKH 

H.H.KpujioBa h B.B. Ky3HeixoBa

BcecoK»3Hhift HayHHO-HCcneflOBaTejibCKHÄ hhcthtjtt
MHCHOñ npoMbimneHHOCTH. CCCP

*0Mn* co * a *  TeM nepaTypa, noBapeH H aa co/ib, xonTH/ibHbie 

H To° HeHT-  flbiMa h a p y r a e  (j)H3HHecKHe h XHMHiecKHe 

Upi, e OKa3UBaK>T onpeneneH H oe B03fleñcTBHe Ha M aco  
t a * - / '0 TeXH°^orHHecKoft nepepaÖ O Txe. r io a  BnaaHHeM s t h x  

Jlfcg p0B M acH ue npoflyKTbi, b  h h c t h o c t h  icojißacHbie H 3ne- 
Tot4 npHo6PeTaK)T cneuHijjHHecKHfl BKyc h apoM aT  h , xpoM e  

T«„. * npH fl0CTaT0,iH0A n oT epe  BJiarH -  cnocoÖHOCTb k  ajih-  
■7^ ° w y  xpaHeHHio.

CT®BHHTbIBaa MHOroo6Pa3He H3MeHeHHft b Mace h e r o  co- 
P«6oThIX HacTHX nPH TexHonorHnecKoñ o6pa6oTxe, b pahho6 

MU orP M raw sfc  H3yaeHHeM nHnib y3xoro Bonpoca -  
Ö03fleÄHHä B COfleP *aHHH cynb^rHnpHHbHUx rpynn npH 
tl°conaCTBHH KaKOro~HH6yflb oflHoro ({¡axTopa -  HarpeBäHHa, 

HaH KOnMeHHa' on pen en H B  npenBapH TenbH O  c o a e p -
HoKt Cynb4)rHflPHnbHbix rpynn b CBeaceM roBaacbeM h cbh-  

Mfcce.

II,IOHHo?4)rHflPHÍIfaHMe rpymiM* o^aanaiomae BbtcoKOfi peax- 
cnocoÖHOcTbK) h BCTynaiofflHe b pasrnnmue xhmh-  

TecT0M peaKIlHH> asnaroTca HCKJiioHHTeJibHO HHTepecHbiM 
^Topog fliIa H3yHeHHa, TeM öojiee hto no naHHhiM mhothx 
°6Pö3o CePHHCTbie coeflHHeHHa HrpaioT Öojibiuyio pojib npH 

C apo^aTa b pa3jiHHHwx nHineBwx nponyiTax.
rHflPHnbHUe rPynnbI MHCa aBnaJorca cyMMOfi cyjib(J>- 
k** rpynn* coAepjKamHxca b öenxax h cboöoahmx 

wx coeflHHeHHax.
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jj
M3 6 en x o B  npeacne B C ero  c a e n y e T  y x a 3 a T b  Ha a K T » »   ̂  ̂

MH03HH, cocT aB aa iom H e  npHMepHO 55% ot B c e x  ô e a x o B  ***  ̂

ca. j
A kTHH H MH03HH, 06pa3yj0fflHe aKT0MH03HH0Bblft K0*40 

ne  Ke, coaepacaT THoaoBue rpynnu c oaeHb pa3aHHHO# 
neHbK) peaKTHBHOCTH: nerxo pearnpyionme c HexoTopk1 
OKHcnHTensMH h oöpaayromae MepicanTHAu; MenaeHHO peßri 
pyionwe, Menee AOCTynuue no CTpyKTypHbiM hah Apyr®( 
npHHHHaM h 3aMacxHpoBaHHbie, KOTopue pearapyioT toji* 
nocae neHaTypauHH. lipa TenaoBofi hah noBepxHOCî**®k~'- 
neHaTypauHH noayaaeTca xoaryaHpoBaHHUö öeaox, b 
poM onpeneaaeTca toakko nonoBHHa sthx rpynn /1/. ^

KpoMe Toro, c/ienyeT ynoMHHyTb MHoreH-aAbAona3y> 
KOTopoñ 6uah oÔHapyjKeHbi /2/ cyauJjrHAPHAbHue rpyDl1̂  
3 th THonoBhie nerxo oxHcnaeMue rpynnu oßycnoBJiHßA 
4>epMeHTaTHBHyio axTHBHOcTb MHoreHa.

Cpena HeöenxoBux coeAHHeHHñ Maca, coaepjKamHX cyfl
1?rHflpHiibHue rpynnu, cnenyeT yxa3aTb Ha rniOTäTHOH, 

(JtepMeHT A  H CBOGOAHUÖ UHCTeHH.
B  HauiHX HCcneflOBaHHax onpefleneHHe cynujirHApHn*3̂  

rpynn npoH3 BOAHAH MeTonoM aMnepoMeTpaaecxoro thtP" 
B3HHH /3/. HcxoflHbiM MaTepHajiOM nna paöoTbi cny* 
MHCHOä $apm. /leaaTypauHK) npoH3BOAHAH cnenyioinHM ovp 
30m : 0,5 r MHCHoro t̂ P1110 noMemanH b npo6npxy c

rene1TepTOft npoÖKoii h BunepacHBanH Ha boahhoö 6aHe b 
30 m u h . npH TeMnepaType 75-80°. fleäcTB ae noB ape^ 
conn HCcneAOBajiH nyTeM aoöaBneHHa 0,25 r coah k 1  ̂
(jjapina. <papin c conbio TmaTenbHO pacrapanH b (^ap^op0®
CTynxe, 3aTeM öpanH naBecKH no 0,5 r h xpaHHAH h é »

PxoAHMoe BpeMa b 6ioKcax b xonoAHnbHHxe npH 4 
H3yneHHH BAHHHHa KOnTHAbHUX KOMnOHe HTOB AHlMÖ 
cynbc})rHApHnbHbie rpynnu 6 pana 20 r MHCHoro 
KonTHAH b nennO(|)aHOBUx o6onoHxax npH 20° Ha cneutfa 
Hoñ ycTaHOBxe b TeneHHe 2 nac.

FIepBbiM 3TanoM b paöoTe 6uno onpeneneHHe cynb#1"1 i 
pHAbHux rpynn b Mace xpynHoro poraToro CKOTa h cb#11 

HccneAOBann Maco xpynHoro poraToro CKOTa, nony*. 
Hoe ot KacTpaTOB xanMUAKOft h öenoft xa3axcxofi

»to
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í MacBüaPacTe 9 -1 0  h 18 -18  M ee . ripoöhi OTÖHpana Ha 4 8 -ñ  
noene y 6 a a  o t  nnHHHeftmefl ciih h h o ö  m m ih u m  Me*fly 

6e no3BOHKaMH.06pa3HM CBHHoro M aca  oT6 Hpa;ra o t  Tym 

3rT iQTa noP°AW.
U oH yH6HHHe  pe3ynbTaTu n p en cT a B J ieH b i b  Ta6n.

^°flep)KaHHe SH - r p y n n  b  Mbimne 
*P yn H oro  p o ra T o ro  cKOTa pa3Hbix 

(b  m k  M / 1 0 0  m t )

1.

T a  6 jiH u a  1 

long is  alaras dora l
BoapacTOB

9-10 Mee. 16-18 Mee.

1.24 0,97
1,28 0,96
1,21 1,12
1,58 0,96
1,52 0,95
1,24 1,13
1.47 0,92
1,37 1,01
1,16 1,13
1,26 1,04
1,67 1,30
1,23 1,12
1,45 0,94
1,32 0,92
1,38 0,96

rIfíy
r«/
lof

Mee 1,03 + 0,08(epen-
Heap*H(pM .OTK/l. )

1,36 + 0,12 (epen-
HeapH(j)M.OTKJl. )

BHflHO H3 Ta^n*
acT --- -------------  — i-------- ---  - -  — - • -------- > j
âc yX 6oíIee CTapmero B03pacTa ( 1,36 h 1,03 mk M/100 Mr 

Hjjjj cooTBeTCTTOHHo). Ko/ieÔaHHa SKCTpeMaabHbix 3Haae- 
3Ha’ aaBMCa™He OT HHflHBHflyaabHOCTH JKHBOTHMX, flOBOJIbHO

'‘^TejibHu ana o6 eax rpynn.

H3 Taön . 1, conepxcaHHe cyjib<t>rHflpHnbHwx 
MonoflHHKa b B03pacTe 9-10 Mee. Burne, neM y * h-
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B cbmhom Mace (Ta6n. 2) coaepHcaHHe cynbíJjrHflpHnb111’1* 
rpynn HecKOíibKO Bbime, neM b Mace KpynHoro p o ra to r . 
cxoTa. OcoSeHHO OTjiHaaeTca Maco jkhbothux 16-18 MeC"j 
b kotopom , no cpeflHHM flaHHMM, KojupjecTBO cynb4)rHflPHnb"! 
hhx rpynn b nojrropa pa3a MeHbine, neM b cbhhom .

Ta f i nana2
Coflep*aHHe 3//-rpynn B CBHHOM Mace

ConepxtaHHe SH- rpynn 
b m k M/100 m t

CpenHee 1,50 + 0,16 ( cpeflHeapH<}>M.
otk/i . )

Ha/ibHeñmee H3yneHHe 6brno HanpaBneHO Ha ycTaxioBJieIÍ 
xapaxTepa H3MeHeHHñ b conepxcaHHH cynb<J)rHnpHnt>I,bI. 
rpynn npn TepMHnecxoM B03neftCTBHH, nocone h K o n H ^ ^  

lipa  TepMHnecKOM B03neñctbhh  Ha Maco Kpynaoro P 
raToro cxoTa  xo/iHqecTBO cy/ib<})rHflpHnbHhix rpynn yMeHb^ 
eTca npHMepHO Ha 27% ot nepBOHanajibHoro (ra6n. 3)-

8



TaS j i Hua  3

HaMeHeHHe *5//-rpynn b  roBaAHHe iio a  AeftcTBaeM  

AeHaTypauHH

QjjX°aHoe M aco .
x̂ p y n n,
ÍJVlOO u r

fleH aTypapoBaH H oe Maco 
íS/Z-rpynn, mkM/100 Mr

% o t  a c -  

xoflHoro

u 1.11 ± 0,06 
( cPeflHeapH(J)M. 

OTKÍI, )

0,83
0,74
0,88
0,86
0,70
0,88
0,65
0,86
0,88
0,82
0,92
0,88
0,78
0,88
0,86
0,81 + 0,07 72,9 + 5,3

( cpeflHeapmjiM. ( cpeaHeapa^M.
OTKJI.) OTKJI.)

Ji.Cju,.QJCasi 3aKOHOMepHOCTb o6Hapy>KeHa npa AeHaTypauaa 
( i 3°ro Maca (xa6n. 4).

^atHhlÜIe y* e yKa3hiBanocb, aro yMeHbmeHae cynb^raA- 
toToRLlX rPynn npoacxoABT npa noBepxHOCTHO* AeHaTypauaa, 
AetjaTQsi ,a ®e Bcero cboahtch k KoarynaiiHH 6e/ixa. Xotb 
tIt>s«cyPHpOBaHHMe ®e,IKH aerao arperapyioT, Koarynauaa 

a®aaeT coSofl BTopaaHOe aBjrieHHe.
Hcc/ieAOBaTe/iH /4/' Taxxce H3yaana h3M6h@hh6 

aHHa cy/ibcjjrHApHnbHbix rpynn b Mace npa TepMBae- 
fleHaTypaHaa. KaaecTBeaHOfi npoSofi Ha 5»V-rpynnbi 

0tIPeAe Ha®Paiía HHTponpyccBAHaa peaKiiaa. riapaAAenbHO 
anH cepoBOAopoA, KOTopbifl OTmennana ot 6enKa

9
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T a 6 n h u s
H3MeHeHHe SH-rpynn b cbhhom Mace non neÄCTBHeM ne»A' 

TypauHH ( b mk M/100 Mr)

HcxoAHoe Maco fleHaTypapoBaHHOe Maco % OT HCXOfl' 
h o  ro

1,62 1,00 61,70
1,52 0,84 55,20
1,58 1,16 73,40 1
1,70 1,24 72,90
1,36 1,08 80,10
1,80 1,54 85,50^

71,7 + 
( cpeflHeflp1* 

OTK/I
' H

Cpen-
Hee 1,59 + 0,11 1,14 + 0,17

( cpepHeapH<j)M. ( cpeflHeapH^M
OTJUI.) OTKJI.)

KOJIOpHMeTpHHeCKHM H HOflOMeTpHHeCKHM MeTOflSME ( 
onpepeneHHhix T e M n e p a T y p ). n o  hx aahhum, hbh6oJl 
pesK oe  CHHJKeHHe K ojiaaecTBa cynb^ranpH nbH bix rpy 1̂  

M ace HaaHHaeTca bo BpeM a neHaTypanHH npa TeM nepfl1̂  
80° b TeneHHe 60 mhh. B stom cnynae  oÖHapyjKHßfl®

HauiHx Hcc/iepoBaHHax bo
b  TeneHHe

0,04 m t %  cepOBOflopopa. B 
Ma TepMHnecKOË oßpaßoTKH apa 75 
KonanecTBO cynb^rHflpanbHHX rpynn

O
b  TeneHHe 3 0  M 
yMenbmaeTca ^

10 mt%. 3 to roBopHT o tom, hto nnuib H3 hhhtojkh 
ĵrnb<J)rHnpHnbHhix rpynn o6pa3yeTca cepoaonopon, oct 

S H - rpynnu, no—BH/utMOMy, OKHcnaioTca h ynacTBy*0 
o6pa30BäHHH nncynb(j)HnHbix coenHHeHHfl /5/. >

npencTaBnaeTca bosmojkhmm, hto Hapany cC 
MacnaHOfi khcjiotoë, KOTopaa npanaeT mhchoö 3anax 
Hy, 3TH flHcynb(})HflHwe coenHHeHHa Taxace ynacTBy»r p 
pa30BäHHH apoMaTä BapeHoro Maca. ^

ripa noßaBneHHH k MacnoMy <j>apiiiy noBapeHHoflc^ 
cpa3y He npoacxoAHT hhkökhx H3MeHehhë ¡ cn e a o B a ^ ^  
He npOHCXOflHT OCBOßoxcaeHHa 3âMaCKHpOBaHHbIX c y 0i 
pHnbHbix rpynn. OoHaxo npH THTpoBaHHH roMore& ^  
cnenaHHbix nepe3 cyTKH, no cpenHHM naHHbiM h3 naTi 0

10



t°b oÖHapyxHBaeTca yBenHaeHHe jconHaecTBa cyni»4>rHA- 
P^ntHbix rpynn  o t  1,66 mkM /100  m t  a o  1,85 mkM /100 Mr,

^epea  2 cyTOK -  yMeHbiueHHe hx  a o  1,56 m i M /1 0 0  m t . 
^BenHaeHHe coAepxaH H a cy n b 4>rHApHnbHbix rpyn n  n a 6n io -  

fläeTCH no npomecTBHH onpeneneH H oro  BpeMeHH B 03fle ficT - 
BlISI c °n n , K orna, no—BHAHMOMy, HaaHHaioTca neHaTypauHOH- 
Htle H3MeHeHHa. ZlanbHeftmaa neH aTypanna, Bbi3biBa»m an  
^ 0 6 p a TH M b¡e H3MeHGHHS|

°Jibnioe 3HaaeHHe 
DaBneHHe ee _  ____________________
Me«bHGHHa M aca h e r o  HCXOAHbie xaaecT B a .

Eonee paHHHMH pa6oTaMH /6/ 6uno ycTaHOBneHO, hto 
6 ^ace

npuBOAHT k  hx  yMeHbineHHio. 
HMeeT BpeM a B03fleftCTBHa c o a h , n o ­

in cyxoM  BHne uim  b  pacTBOpe, CTeneHb H 3 -

paHHHMH
n ocn e  xonaeHHa o6 H ap y *H B aeT ca  nanib oxon o  40% 

^ynb^rHflpHnbHbix rpynn  o t  nepBO H aaanbH oro hx  c o n e p *a H H a . 
08 BBIHCHeHHH, C KaKHMH HMeHHO BeffleCTBaMH BCTynaiOT 

peaKuHio cynbfjjrHnpHnbHue rp yn n w , H3 AMMa 6 unH b u -  
eíieHbi 4 (jjpaxnHH: (j^HO^BHaa, ocHOBHaa, KHcnoTHaa h 

®t Pb nbH aa. l le p B u e  n n e  (<j>eHonbHaa h ocHOBHaa) B3aHM O- 
«CTayioT c cynbfjjrHflpHnbHUMH rpynnaM H M aca , ocoöeHHO  

^  ePrHHHo -  (JjeHonbHaa (frpaioiHH.MeHee axTHBHO -  ocHOBHaa. 
T c° CTaB ocHOBHOft (jjpaxnHH BxonaT  neT yaae  ocHOBaHHa, 
c KRe KBK MeTHnaMHH H 3THnaMHH. XOTH B CBOÖOflHOM

CT°aHHH neTynae ocHOBaHHa AOCTaTOHHO xopoino pearH- 
yi0T c cynb4>rHApHnbHbiMH rpynnaMH, He6onbinoe yMeHb- 
®B»e nocneAHHx non neftcTBHeM ochobhoö 4>paxnHH ahma
BacHaeTca, no—BHAHMOMy, HeaHaairrenbHbiM coAepacaHHeM 

6TyHHX flMHHOB B Heft.
6o Pe3K)MHPy* BbiuieH3no*eHHoe, mohcho caHTaTb, a to HaH- 
J, rtee CHAbHbie H3MeHeHHH COAepMCäHHH cynb<i>rHApHJU»Hbix 
Pynn npoHcxoAaT noA AeftCTBHeM «onTHnbHux sneMeHTOB 

B. 3 tot atjxjjeKT ycHAHBaeTca npH xonaeHHH c noBMine- 
TewnepaTypu, xorna AonojiHHTenbHO AeflCTayeT TepMH- 

CKaa AeHaTypanHa. flo6aBneHHe noBapeHHofl coah osa3hi- 
MeBbmee BnnaHHe Ha H3MeHeHHe KonaaecTBa cynb<J)- 

"BpHnbHbix rpynn, b nponecce cyToaHOfi BbmepxcKH Ha6nio-

n

flaexca hx  yBennaeHHe c  nocnenyromHM yMeHbmeHHeM.
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B  hi B O a bl

1. CoaeprcaHHe cynb^raflpa/ibHfaix rpynn b Mace KpynHO' i 
ro poraToro cxoTa b B03pacTe 9-10 Mec. b cpenHeM co- 
CTaBnaeT 1,38 mkM/100 Mr, b Mace jkhbothux 16-l8"Me' 
caaHoro B03pacTa — 1,03 mkM/100 m t , b cbbhom M ac e ' !  
1,50 mkM/100 Mr.

2. ripa TepMHaecKoft o6pa6oTae Maca npoacxonaT yMeKt' 
rneHHe KonaaecTBa cynb^ranpanbabix rpynn npnMepHO 0a 
27-29% ot nepBOHaaanbHoro conep>KaHKa.

3. ripa BOspeficTBHH conn na MacHoii 4>apm aepe3 cyT**1 ™  
HaSmonaeTca yBenaneHae coflepacaHaa cynbcjjrKApa/ibHbi* 
rpynn c naabHeflinaM ax yMeHbnieHaeM.

4. Pe3Koe CHa*eHBe cynb^ranpanbHhix rpynn npoacxo- 
abt npa neficTBBa aa mbco  xonTa/ibHoro nbiMa. B  M0ce ; 
ocTaeTca npaMepHO oaono 40% ot nepBOHana/ibHoro ax c<>' 
nepacaHaa. ripaaeM Haa6onee aaTHBHOft oxa3biBaeTca <pe'  
HonbHaa ^paanaa a MeHee axTBBHa -  <J>paanHa ocHOBaHafl-
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t h e  a i l - o k i o k  r e s e a r c h  i n s t i t u t e  o p  m e a t  i n d u s t r y

U S S R

CHANGES OF SULFHYDRYL GROUPS IN MEAT 
AS INFLUENCED BY A KIND OF TREATMENT

N.N.Krylova, V.V.Kuenetsova

other tem^erature» sodium chloride, smoke components and 
uPon Physlcal and chemical factors have a oertain influenoe 
^ t o t s ^  ,Urlng its  t0°Hnological processing.Under a l l  these 
“Peoifi meat produots> 811(1 sausage items in particular, hare 
W e i ° taste 3113 aroma, and besides, with su fficien t mois-

ione
t0

----— ouu UOOIUCO, »1 LX1 SUII1
Ss, they become f i t  fo r  prolonged storage.

^Taking into aocount various changes in meat and its  ccm- 
8tu! - ^  technological processing, this work was limited 
>u 118 a spsoiflo question only: changes in sulfhydrylŜ Oupg ■ -x—« »-w** vu^ . wiioû co xia auiiu/oryi

toi8 _ ° on1:0nt under the Influenoe of some either of the fac- 
eating, curing or smoking, having prelim inarily de-

Heat̂  sulfhydry 1 groups oontent in fresh beef

Part

and pork

^ lfh yd ry l groups which have a high reaotiv ity  and takeln " uave a nign reactiv ity  and take
^arlous cHemical reactions, are an exclusively lnte- 

autHors 6St f ° r study? the more 30 as, according to many 
^  d i f f ’ SUlfur 0« “ Pounds are of great in aroma development 

erent food products.

I °0ntained SUlfhjr<iry;L groups are a sum of sulfhydryl groups 
in proteins and free th io lic  compounds.

"'j'Oair, r proteins, we should f i r s t  of a l l  mention actin andl3in f  clas' we snouia f i r s t  of a l l  mention ac 
’ ° onstltuting about 55* of to ta l meat proteins.

tHoUc oo ^  myosln> forming an actoayosin complex, contain 
nth somemP°UndS ° f  d lfferent rea c tiv ity : easily reacting 
1633 acceL0^ ^ 8 and fo x in g  mercaptldes; slowly reaotlng, 
0lles which 6 ^  struotural °r other reasons; and masked

det

which o>-ructuraj. or other reasons; and masked
ieHatMi.âtl react a fter dénaturation only. Heat and surface 

:ei,®ine,i0a , results fn coagulated protein in which can be 
°n y half of these groups ( 1 ) .



Besides, myogen aldolase should he mentioned whloh *** 
found to contain sulfhydryl groups. These th io lic  readily 
dlzed groups oondition myogen fermentative aotlv ity .

Among non-protein meat components, containi ng sulfhydr^ 
groups, glutathione, ooenzyme A and free olstein  should 60 

indicated.

In our Investigations sulfhydryl groups were determine^ 
by the amperemetrlo t itra tion  method (3 ).  The starting 
te r ia l fo r work was mlnoed meat. Dénaturation was perfor®6 

as follows:

0.5 g of minced meat was placed in a ground-stoppered 
test tube and kept on a water bath at 75-80° fo r 30 min. 
sodium chloride e ffeo t was studied by adding 0.25 g of s®*4 

to 10 g of minced meat. The mixture was thoroughly ground 
a ohina mortar, then samples weighing 0.5 g each were

ifi 
tsK0”

and kept in weighing bottles at 
cooler.

4 fo r su ffic ien t time in
To study the e ffe c t o f smoke components on su lfW  

groups, 20 g o f minced meat were smoked in cellophane easi®^ 
at 20° in a special unit fo r two hours.

The f ir s t  stage in our work was to determine sulfhyd*^ 
groups in beef and pork meat.

We studied beef meat from Kalmyk and White Kazakh 
oastrates at the age of 9-10 and 16-18 months. Samples 
taken from m.longisslmus dorsi between the 9-12th ver 
a fter 48 hours post slaughter. Pork meat samples were 
from carcasses without considering breeds.

net1
tebr0*
ts*0"

The results obtained are presented in Table 1.
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Zable 1Ctr ..........
-groups content in m.longissimus dorsi o f beef animals 

at d ifferent age (in  M/10 0  mg) 73

te*age

9-10 months 16-18 months

1.24 0.97
1.28 0.96
1 . 2 1 1 . 1 2

1.58 0.96
1.52 0.95
1.24 1.13
1.47 0.92
1.37 1 . 0 1

1.16 1.13
1.26 1.04
1.67 1.30
1.23 1 . 1 2

1.45 0.94
1.32 0.92
1.39 0.96

1.36 + 0.12 (mean 
arithmetical deviation)

1.03 + 0.08 (mean 
arithmetical deviation)

seen from Table 1> «ulfhJ-iryl
/ ^«her a-
f™ or «lent ° °Bp&red to older animals (1.36 and 1.03yuU/100 mg

groups oontent in
neat at the age of 9-10 months and older is

ww vxuci ouxuioxe cuiu ^ mb/ iuu mg
oa ^  ’ resP*ctiveljr). Variations of the extremes, depending
both tndlYiduai properties, are rather significant fo r6roup8i

15



SH-groups content In pork meat

SH-groups oontent In ¿uU/lOO mg

1.32

V
In pork Mat (Table 2) sulfhydryl groups oontent  ̂j 

somewhat higher than In beef Mat. Epeolally differs j) 
16-18 months old animals (according to the are rage data)>^ 
whloh sulfhydxyl groups oontent Is 1.5 times as less a« 
pared to pork meat.

further lnreetlgatlons were aimed at establishing 
nature of the ohanges In sulfhydryl groups content

Atlflllff Alld 8B0lil&£*

hr dry 
(Tabl

Irerage:

16



an€es in SH-groupa content In beef under the effeot of 
denaturation

aleat,— . • Denaturated meat
' , ---------- i-§gzSggupa,>«yiOO mg

0.83

A

—̂an -„ .7* x u*ut>

0.74
0.88
0.66

0.70
0.88
0.65
0.86
0.88
0.82
0.92
0.88
0.78
0.88
0.86

0.81 + 0.07 
(mean arithmetical 
-  _ deviation)

of the In itia l 
content

72.8 
54.4
77.6
71.6
64.8
77.6
73.8 
78.2
77.6
76.6 
82.1
77.6
69.6
77.6

5.3, 72.9 + „ „
(mean arithmetical 

devi a tion)
:«s

flueno«10̂ 1*8 ° onteilt 111 P°rk meat under
> *1 0 0  ms)

Table 4 
the ln-

f 1.14 0.17
(meai arithmetical 

deviation)
, 71.7 + 8.4
(mean arithmetical 

deviation)



The same regu larity is  revealed during pork meat den*- 

turation (Table 4 ).

As »as stated above, a decrease in sulfhydryl SroUM 
oocurs during surface denaturation, which most often comes 
protein coagulation. Though denaturated proteins readily «JJ 
gregate, coagulation is  o f a secondary e ffe c t.

Polish research workers (4 ) also studied changes in M  
hydryl groups content in meat resulting from thermal denat J  
tion. As a qualitative test fo r SH-groups they chose a nl*f 
prusside reaction. In para lle l with i t ,  they determined 
gen sulfide whioh was sp lit  o f f  protein by means of 
metric and iodimetric procedures (fo r  fired  temperatures)- J 
cording to their data, the sharpest f a l l  in sulfhydryl ^  

oontent in meat begins during denaturation at 80 fo r 6® .1  

nutes. In this case, 0.04 mg* o f hydrogen sulfide is  t °  ^  

In our study, sulfhydryl groups oontent is  decreased by 1° ^  

during thermal treatment at 75° fo r 30 minutes. This 
that hydrogen su lfide is  formed from an lnsign lfioant ^  

ty of sulfhydryl groups, the rest o f SH-groups are aPP81®̂ ), 
oxidized and take part in disulfide eompounds formation

It  seems possible that along with «j.-keto-butyric ^  

which gives a broth meat odour, these disulfide compound8 

take part in aroma development o f cooked meat.

When adding sodium chloride to minced meat, no im®8 j  

ohanges occur; consequently the masked sulfhydryl gr°Û ef«!' 
not released. While t itra tin g  homogenates in a day, 
the averages of f iv e  experiments show sulfhydryl group ^  

crease from 1 .6 6  to 1.85>11/100 mg, and in two days |
orease up to 1.56 >11/100 mg.  ̂£

An increase in sulfhydryl groups oontent is  obser^^, 
ter the salt e ffe c t  fo r some time, when denaturation 
are apparent to begin. Further denaturation causing ^  f  
sib le changes results in SH-groups decrease. The Per^ dl/  
sa lt action is  of great importance, as well as it s  * ̂

in a dry state or in a solution, the degree of meat 

and meat in i t ia l  qua lities.
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18' t»f earlier works (6 ) it  was established that in neat a f- 
to tt ° 1116 0aIj about 40*  of sulfhydryl groups, as compared 
th, amount, may be found. To find out what are

we 80088 Wlth whlcl1 sulfhydryl groups reaot, four frao- 
^idlc*61! l80lated fr0B 8mokes the phenolio, the basic, the 
8i0) the “eutral ones. The f irs t  two (phenolio and ba-
beid8 I"** Wlth meat 8ulfbjrdx3rl S^oups, the phenolio fraction 
si0 f 8Pe°lally aotlre and the basic one less aotire.The ba- 
etĥ i 801:1011 oontains ro latile  bases,suoh as methyl °*»,|r'“ and
1ttl« iy d ^ **  Th0Ugh 1,1 a * • *  8tat« ▼olatile bases react with 

y 71 «roups rather well, a slight decrease of the latter

4#0'>'WtedlaflUenO* ** *** 08810 fraotlon of smoke is apparently 
• to in insignificant eontent of rolatile amines In it .

19081 sisniff UP th* ab0T8''8tated* one oan consider that the 
iio® the f l0aat 0hang88 ln sulfhydryl groups oontent result 

f#0t of »»oklng components. This effeot is streng- 
l* *l«b th*0 aB°kiDg at C reas in g  temperatures, when there 
1,#8 i n f i u ^  denaturatlon- Sodium chloride addition exerts 
8 V ,  k n<5e °n ohan« es in sulfhydryl groups content.During 

Plng lnorease with subsequent deorease is

Conclusions

J** S-lO^Q^i*’71 gr°UP8 oont8nt the meat of beef animals 
k anim , *  18 aTera« ed 1.36>tH/100 mg and that in the
Ht tt 1« " 8ged 16-18 montha -  1.03 ^H/100 mg; in pork

2 equal t0 1*50 y U U / 1 0 0  mg.

i ^ 1?® th6raal treatment of meat sulfhydryl greups 
®t»ttt. «creased approximately by 27-29* of the in itia l

^ i8*«eSa^  ROtlon oa mlneed »«at causes (in  a day) an 
Ci*««e. sulfhydryl groups content with its subsequent

k  ̂i ^ *

I q S  on deor8aa« 1= sulfhydryl group, occur, when

l c  «on t.n tT h ° Urlag 8“0k8* ^  about 40*  ot
* *°tlT« asrt *" 1#ft ^  ”e8t’ th* Pheno110 fraction being 

th* basio am less aotlre.
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