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BceC0K>3HfaIË HayHHO-HCCneAOBaTenbCKHË HHCTHTyT 
MHCHOË npOMblUJJieHHOCTH. CCCP

HCC^EAOBAHHE COCTOÍIHMfl nOPOHPHHOBOrO 
OflbLLA B nPOUECCE 3E/1EHOH riMTMEHTALIMM 

m a c a  nPM Ero noco;iE

A.K. McKäHAapaH

A H H O T A U M H

HccneaoBaHae coctohhhh nop4)HpHHOBoro KOJibaa b 
pouecce 3e/ieHofi narMeHTauHH Maca npH ero nocone 
PeacTaana®T npaxTaaecKHfl HHTopec b 6opb6e 3a bwcokoó 

®ctbo mhchux npoflyxTOB. B naTepaType otcyTCTByioT 
^eflOBaHHa no eTOMy Bonpocy, a HMeiOLUBeca aaHHue 
aK>Tca seneHux pacTBopoB reMOBux rarMeHTOB 6e3
Ta ycnoBHË nocojia, npa xoTopux nponcxoAHT eTa nar- 

M®HTauHa.
u

^  'cnojibaya M0TOü cnexTpajibHoro aHanasa b oTpawemioM 
» 8 HaCTOHlUBM BCC/ieAOBaHBH yCTäHOBJieHO, TTOJ 

' B nponecce noco/ia Maca 3eneHOMy oxpaujH&aHHio 
3aT̂ 4Hor,1o6BHa npefliuecTByeT o6pasoBaHae 6ecnBeTHhix, a 

M rojly6oBaTux narMeHTOB; nopc^apaHOBoe Konbno3e- 
H roí*y6oBaTux nBTMeHTOB noABepraeTca neo6pa- 

M °KacnHTenbHbiM npeBpaiueHaaM, Toraa KaK y 6ec- 
nHrM6HTOB 9TBX npeBpaUieHBË He npOBCXOABT;

b Heo6paTBMbix OKHC/iHTeJibHux npeBpauieHBHx nopd)B- 
K°n b a a  npaHawaioT yaacTae OKHcaeHHbie io h u  

63a ^®cuBeTHbix narMeHTOB;
1
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^SEARCH INTO THE PORPHYRIN RING STATE IN THE PROCESS 
0? GREEN PIGMENTATION OF MEAT DURING CURING

A. I .  Iskaadaryan

S U M M A R Y

The
8r«ea re*«*roh into porphyrin ring state In the prooess of 
r«et f Plg,lentatlon of neat while ourlng Is of practloal Inte­
rn^ ’ r0B poiat of view of the produotlon of high quality 
etl# ^lt#i'sture has no studies on this question and the a ra ll-  
tokia»*** * r,#n oolutlons of home pigment without
Pie-,. 11110 oooount the otiring conditions, at which this 

Bt‘ tlon takes plaoe.

*• the " • thod of opootral analysis la refleoted llgnt,
the following in the glren Investigation:

l e ®r«ceiVU"la8 **at ouxln*  *r**n Pigmentation of metnyoglobln 
Phyrin 6,3 oolourless and then bluish pigments; the pox— 

^•^•fa ih * ° f  gr**n *nd blul*h PlRwents Is subjeoted to 
•entg n0 oxidative changes, while with oolourless plg- 

0 ouoh changes are obserred;

1® irr Iron ions of oolourless pigments take part
2 ralb l« oxidative changes of the porphyria rlngj

*  th» ’sth# W H *  of - a t  to be oured oan be prevented only 
*** of oolourless pigment formation;

tb» pr*8#b* porPbF*'ln ring of oured meat nltroso pigment la
te lrrev,p°* °* «oooentrated NĤ OH is not subjected
*tb«ri0 *lb l* oxldotlve ohanges under the effeot of atao- 

°»F«en-
5.

**»«n I>l«ne * °0,1* rat#d ««ring ot 15” the possibility of 
6 *®*ot®tlon of oured pork Is eliminated;

o 0ar* i  pork produoed by pork ourlng at 15° oon-
•O041'«.oo*a« of ra20H>
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3) npoca/iHBaeMoe Maco mojkho cnacTH ot nopnii TO/ibiO 
B CTflAHH 06pa30B3HHH 6eCHBeTHhIX ÜHrMeHTOBJ

4) nop4»apaHOBoe xoabuo HHTpo3orrerMeHTa coaeaoro mb'  
ca b npHcyTCTBHH NHgOH bucoxofl KOHaeuTpauHB 
noziBepraeTca HeoöpaTHMUM OKHcaHTeabHhiM npeBpaiueHsaw 
noja neñcTBHeM aTM0cc£>epH0ro XHcaopona;

5) b ycjioBHHx ycxopeHHoro nocona npa TeMnepaTyï*
15 HCE/nonena B03M0>KH0CTb aeneHOÉ narMOBTaaHH apocaf  
.IHBaeMOft CBHHHHbi; I

6) coaeHaa cbuhuhb, nojiyneHnaa mbtoaom  nocona nP*| 
15°, conep>KHT 0,0041-0,0044% NI^OH



DAS A1LUHI0HSF0RSCHTJHGSIHSTITUT FOB FLE ISO HilRTSC HAFT

P1GMEHTIEBUHG DES FLEISCHES BEI DESSBI POKELUKG
A.K. IskandarJ»8

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

plgm«nten ohne Rücksicht auf die Pökelungebedlngungen, 
denen diese Pigmentierung ror sich geht.

de ln der rorllegenden Arbeit folgendes festgestellt:

Umwandlungen, wihrend bei den farblosen Pigmenten diese

2) an den lrrerersiblen Oxydationsumwandlungen ^
Porphyrlnrlnges beteiligen sich die oxydierten Elsenions#
farblosen Pigmenten? J j

3) das su pökelnde Flelsoh kann »an wom Tsrderbnl«
ten nur während der Bildung ron farblosen Pigmenten!

»kel**’4) der Porphyrlnrlng ron lltrosoplgment 1» g«P
Fleisch unterliegt keinen lrrereraiblsn oxydierenden 0BV il| 
lungen unter der Einwirkung ron Luftsauerstoff ln Anw«»« 
SHjCH hoher Konsentratlon; JL

j )  bei der beschleunigten Pökelung bei 13°C 
Möglichkeit der grünen Pigmentierung des su pökelnde# 
Schweinefleisches ausgeschlossen! e,

- . .  _________K-l ^

4 hergestellt wird, enthält 0,0041-0,0044* MHjOH.

0 d S S E

DIE UHTERSOCHUNG DES POBPHYBINRUGBS WIHBEKD DEB GROTE*

ft

IUt H ilf« der Spektralanalyse ln

Wandlungen nicht beobachtet werden;

6) das Schweinefleisch, das duroh die Pökelung



USTITOT DB RBCHBRCHES SC IBNTIFIQDBS SUB LBS Y HIDES 

DE L 'B .H .S .S .

Dlia^ HECHERCHK 118 L ' KTAT UE L 'a h e a d  pobphibiqoe
18 PH0CEDE DE LA PIGHEHTAIIOI TSETE DBS Y LAIDES

PE ID AIT SALAISON

S O B I A I R E

A .I .  Iskandarlan

Procéi< r ' ch*reh« d» l 'é ta t  de l ’ anneau porphyrlque dans le 
8*ote i l 4 * ** la plgBentatlon dee viandes pendant salaison pré- 
d«e pr* Pratique dans la  lutte pour la  haute qualité
^ roh eE ^ * C*rn^8" Dana littérature 11 n'y pas de re­
stions °* ^*8 4onn4e» possédées concernant les so­
rtions V6r êe 4,8 Plffeente d'hèaee sans tenir ooapte de oon- 
l l »u> * la **lAleon pendant laquelle oette pigmentation a

lu«n$r8 ^ S e a n t  le procédé de 1 ' analyse spectrale dans la  
fléchie nous avons fixé  que:

*«ntg ^ peD4ant !•  salaison des viandes la  formation des plg- 
1» eet^.o°j0r<S 8t fcl*e*trea précédé la  eeloration verte de 
^•tt^t^eegl0blll* , 1 ' agneau porphyrlque dea pigments verts et 
î«e egg t Bublt transformation o^datlve Irréversible tandis 
°°ler<e- ******orB*tlona n'ont pas lieu dans les pigments dé­

pens î .  Î* 8 1008 4* t ,x  d#e pigmenta déooloréa prennent part 
8 transfo

* * * » »■luej 
J) le.

formation oxydative irreversib le de l'anneau

ï l °r*ti0c * Tl8ad#8 ealéea peuvent être sauvées de la  dété- 
•»ulement dans le  stade de la  formation des pigmentsColoré.,

**lésg eaueau porphyrlque de nltrosoplgmsnt des viandes 
Î8» l â tr Rr4,*n*e de IHgOH de haute concentration ns subit 
i% l'ov» *û8ior"*tion  oxydative irréversib le sous l'Influence 

. « • • • Phérlque;
1%

**« salé°**lbtllt< ** U  T,rt* 48 u  « a * 4*
^ “^erée h * #,t 4 li*lnée dans 1«« conditions 4s la  salaison

4) dans1'  U  15#c‘
,%1»lecn r i s « *  Tl8a4* 4»  Poro obtenus par ls procédé de

5 c «e trouve 0,00*1-0,00*44 d* BBjOH.
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Bcecojo3Hbiií HayHHO-HCcneziOBaTenbCKHfi HHCTHTyT 
MBCHOfi IipOMblLUJieHHOCTH. CCCP

K n riL ^ O BAHME COCTOÍIHMfl riOP<í>M PMHOBOrO 
B nPOUECCE 3E/1EHOH riMTMEHTAUHH 

mhca nPH Ero noco/rn

A.K. HcKaHaapaH

MeHTaHee /1~3/ 6hiJi HecaeflOBaH MexaHH3M 3eaeH0ñ nar- 
MepyaiIHH COJleHbIX MHCOnpOAyKTOB H 6bMH peKOMSHZJOBaHbl 
e ¡i ie  1 e e  npeaynpeJKneHHH b  HaaanbHofl CTaAHH nocona, 

ao 06pa3OBaHHH HHTp030IlHrMeHTa. rio 3THM AaHHSIM 
Te aHHaa nH TM eH TauH H  npoH C X O A H T  b  p e 3 y n b T a T e  o k h c /ih -  

BbIX Ho~BOCCTaHOBHTenbHbix npoueccoB h o h o b  «eae3a  reMO- 
HbIconHrMeHTOB C y H aC TH eM  KHcnopoaa B03Ayxa h NH?0H 
* 6Hh«°*  KOHueHTpauHH (0,0005-0,05%). B xanecTBe nponon— 

a 3THX HccaeaoBaHHñ b  HaCToameft paóoTe nocTaaneHa 
npoUeBtIÍICHHTfa' n°aBepraeTca na nopcfc>apanoBoe KOJibuo b 
paTHMCce 3e«eHofl imrMeHTaurnt Maca npa ero nocone Heo6- 

gMUM OKHc/iHTejibHbiM npeBpameHHHM.
Bonpo ÍIHTepaTyPe OTCyTCTByiOT HccaeAOBaHHa no aTOMy 
PacTBCy' 8 HMeK)UíHeca aaHHhie /4-6/ xacaioTca 3eneHbix 

|npa k°̂ JOe reMOBux nnrMeHTOB 6e3 yneTa ycnoBaft nocona, 
^°TopB,x npoHCXOAHT 3T3 narMenTanaa /3/. 

aecce C'ne'a0BaHHa coctohhhh noptfcapaHOBoro Konbna b npo- 
CraBfl 3eneH0fl nHrMeHTanHH Maca npH ero nocone npen- 
xatlec^i0T nPaKTHHecKHñ HHTepec b 6opb6e 3a BwcoKoe 

g B° M»CHbIX npOflyKTOB.
3T°ft aaCT0HUíefl pafiOTe onacaHbi onbiTbi, nocTaBneHHbie c

j  ̂ ®abio, Mu CTpeMHnacb BbiacHHTb:
Parida C°CT0HHHe nop4)HpHHOBoro aojibna b nponecce 3 eneaofl

2M®WTauHH,

yCTOflHHBOCTb nOp4)Hp«HOBOrO KOJIbüa HHTp030IlHrMeH_



Ta coaeHoro Maca (coa ep w a m ero  Pe” ) no OTHomeHHio í 
KHcnopony Boaayxa b npncyTCTBHH NIt> OH bmcokoü 
KOHQeHTpaiXHH.

Ana HceaeflOBaHHa m u  Hcnonb30BanH m cto a  cneKTpanb' 
Horo aHa/iH3a b OTpaaceHHOM CBeTe c npHMeHeHHeM moho'  
xpoMaTopa YrA-2 11/. CneKTpu OTpaaceHHa 6unn CHaTU 8 
npeaeaax anHH bohh ot 520 ao 670 m m k .

H t o 6 u  BuacHHTB cocToaHHe nopĉ HpHHOBorb Koabaa 8 
nponecce 3eneH0fi HHrMeHTauHH Maca npa ero nocoae, 03 
pa3MopoaceHHux o k o p o k o b  B3pocaoft CBHHbH Bbipeaaaíjj 
xycKH MuzaeHHOñ t k 3 h h  BecoM 350-400 r. 3aT6M H3 B3aTtí*» 
KycKOB Bupe3aaa aoMTHKH Tax, h t o 6 u  BoaoxHa accaeayeMOÍ 
TKaHH 6uaH pacnoao>KeHM nepneHaHxyaapHO k  noBepxHOCTí 
cpe3a. nocKoabxy no peacHMy 181 nepea nocoaoM c b h h h h 8* 

Heo6xoaHM aBToaH3 Maca b  TeaeHae 24-72 aac. npa 4°, 8 
b  3 t h x  ycaoBaax MHorao6aH nepexoaHT b  MeTMHOraoóB8 
1 9 1 ,  t o  Bupe3aHHue xycKH c b h h h h u  xp a H H a a  b  TeaeHfle 
48 nac. npa 4o, h t o 6 h  Ha noBepxHOCTH cpe30B B3 HTbi* 
o6pa3HOB npoH3omaH aHaaorHiHue OKHcaHTeabnue nponeccbi- 
Ana KOHTpoaa 6uaa nocTpoeHa cneKTpaabHaa xpHBaa oTpfl' 
jKeHHa noBepxHOCTH cpe3a oaHoro H3 xycKOB MbimeaHo& 
TKaHH. CneKTpaabHaa xpaBaa noKa3aaa npHcyTCTBne Toabí0 
MeTMHorao6nHa c xapaKTepHbiM aaa Hero MaxcHMyMOM np® 
635 m m k . Pe3yabTaTbi H3MeHeHHa aaHu pac.l (xpHBaa l)'
A s n e e  ocTaBiaaeca xycKH m u u iq u  noaBepraaa nocoay a o
npeaaoaceHHOMy HaMH cnoco6y nonyaeHaa 3eaenux narMeö 
t o b  Ha noBepxHOCTH MuiueaHofl TKaHH 131 . Ana paBHOMep' 
Horo aeáCTBHa Kncaopoaa B03ayxa, pacTBopeHHoro b pfl°  ̂
coae, norpyjKeHHe MumenHoñ TKaHH b Hero npoH3BoaHTCÍ 
TaKHM o6pa30M, h t o 6 u  noBepxHOCTb cpe3a 6uaa napaaaefl*' 
Ha noBepxHOCTH paccoaa.

Aaa KOHTpoaa K y c o x  MuiueaHOii TKaHH n o c a e  oß p aöoT K 8, 
H 3aojK eH H o8 Bum e, noaBepraioT nocoay b  1 8 % -h o m  p a cco P 8 

NaCl 6e3 aoßaBaeHHa NH2OH.
Kax noKa3aaa HaßmoaeHHa, b  TeaeHHe nepBbix 15-20 m í11, 

nocae norpyaceHHa noBepxHOCTb cpe30B oÖecuBeaHBaeTC8' 
n p a  3t o m  o6pa3yK)Tca SecnBeTHue nnrMSHTU, coxpaHaioii®,e 
CBofi nBeT eme Ha 20-24 naca. l ip a  aanbHeñmeM xpaHe«**1 
b  paccoae b KOHne TpeTbax cyTOK noBepxHOCTb npHHH 

8
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CyTKH Uñ rOflySOBaTblñ OTTeHOK, KOTOpuft Ha UieCTbie 

n°Ka3biRePeX0AHT B TeMH0“ 3ejleH“ ß u ser. 3 th Ha6niozxeHHH 
nPeam aK>T’ HT0  3ejieHOMy OKpaUIHBaHHK) MeTMHOr/IOÔHHa 
Bart-Tv ecTByeT 06pa30BaHHe 6ecuBeTHbix, a 3aTeM ro jiyß o -

“ X “ HTMeHTOB.

B° c f a B lCneKTp0430T0MeTpHHeCK0r0 aHajIH3a ( b napa/inenbHo 
nPocaanRHHhIX onbrrax' '  no MePe Toro  Kax Ha noBepxHOCTH 
“ HrMeHT aeMOñ TKaHH o6pa3yioTCH yxa3aHHbie
nocne 3TH CJI0H cPe3aiOT nonepex MbimeHHbix bo/ioxoh, 
NaN05 °  HX HeMe« aeHHO norpyjKaioT b 0.5%-Hbifi pacTBop 
aCXO p l„H ’ Ky,Qa TOT,aC X e  Ha KOHHHKe HOHia AOßaBJIHIOT 
nPB j 50HOByI°  KHCHOTy.HOCTaBHHIOT B TeMHOTe Ha 15-16 Hac. 
MeHHo ' AcK0p6HH0ByI0 » c n o r y  AoßaEuiaioT a n a  OAHOBpe- 
NaNo r °  BOCCTaHOBneHHa Fe**' reMOBbix narMeHTOB h

H26 /10/-
a ÛCKO a i° AeHHH noKasann, h t o  nocne B03aeficTBHH NaNOp 

c« e A v P HHOBOñ KHCíIOTOñ (s e p a ee  oxacbio asoTa) Ha n c -  

PZUlIIB  M bIe ° 6 p a 3 U U  ■a H m t  KOHTpOJÏbHBie H 6eCHBeTHbie OK- 
r ° n y 6 o n ° TC a  B KpaCHuñ UBeT> 06pa3Hbi MbimeHHOñ TxaHH c 
T®MH0- flThIM OTTeHKOM npn 9TOM OÔÔCUBÔHHBaKJTCH, a C 
°6cT0H3eiI6HbIM “  OCTaiOTCH 6 e 3  HSMeHeHHa. yaHTbiBaa s t o  

° TPa>KTeíIbCTB0’ MU n0CTp0H,IH cnexTpa/ibHbie xpHBbie 
npg BHHH TO'nbKO o6pa3HOB, OKpameHHux b xpacHbifi uBeT. 

° 6Pa3n o PeCHeTe BbIHCHHÍIOCb> ’ TO on raaecsaa  n/iOTHOcxb
B’ nOÍIy’ eHHUX «3  KOHTpO/IbHOfl H ßeCHBeTHOfi Mbl“  

n ° 3T0M TKâHH H ° KpameHHMX B «PäCHblfl HB6T, OAHHaXOBa. 
°AHoñ y CneKTPaíIfaHue KpHBbie 3THX OßpaSHOB H306pa>KeHbI 
sPBBoñaHHBeñ ( pHc* 1, KpHBaa 2 ). Kax bhaho h3 stoë 
aejl6H0(t °  PÖ3DU| OXpaUIGHHbie B XpaCHblfl HBeT, Aa iO T B 

868 H r« oCTH BHAHMOft o6iiacTH cnexTpa MaxcHMyMbi npa 
06paa 002 MMK* 3 th MaKCHwyMbi, a TaxjKe oxpauiHBaHHe 
^OflTpo B B KPaCHuñ HB6 T CBHASTQJIfaCTByiOT O 
np0HcxabHwx H ßecHBGTHbix o6pa3uax MhiiueaHoft 
'loprfjg A ht HeoßpaTHMbix oxHCiiHTGHbHbix npeBpaweHHfl 
3üI1HrMHHOBOr0 KOabua H HTO “ PH 3TOM oßpaayeTCa hhtPo-  
XoA 6HT CuP °fl MwiueaHofl TxaHH, coAepHtaujHfl F e "

Ca / l i / T ° f l KpH B O ft “ O A T B e p jK A a e T C a  A a H H b iM H  T a p n a A J K H -

y  o

TOM, HTO B 
TXaHH He

9



OrcyTCTBHe o6pa30BaHaa HHTpo3onarMeHTa H3 rony6o-  f 
BaTbix h TeMH0-3eaeHux narMeHTOB roBOpHT o tom , hto 0 
HHx npoH30uiJiH HeoöpaTHMbie OKHcnHTenbHbie npeBpaiueHHa. jj 

HTo6bI nOATBepAHTb 3T0T BbIBOA, Mbl HOnblTailHCb npe' I 
BpaTHTb ronyöoBaTbie h TeMH0-3eneHbie narMeHThi b mho" I 
xpQMoreH. ripeABapHTeabHO 6bina nocTpoeHa cnexTpaabHaa 
KpHBaa OTpa^ieHHa MbimeaHOñ TKaHH, oxpameHHofi b t6mho'  
3eaeHbiH iiBeT. Pe3y/ibTaTbi H3MepeHafl H3o6pa>KeHbi Ha 
pac. 2 (xpaBaa 1). Kax bhaho h3 KpaBOñ, 3Ta MbimeaHafl 
TKaHb aaeT b apacHofl aacTa bhahmoA o6nacTH cneKTpai | 
MaKCHMyM npa 645 mmk. 3 to noKa3biBaeT, hto TeMHO-3e/ie" 
HbI0 IIHTMeHT MblLUeHHOfi TK3HH nO CBOeË npapOAe HfleHT0' 
aen TasoMy » e  narMeHTy, nonyaeHHOMy aa pacTBopa Met' 
MHoraoÖHHa /12/. 3aTeM Ana nonyaeHaa MHOxpoMoreHa 
o6pa3Ubi, OKpameHHbie b TeMHO-3eneHbift h ronyöoBaTbii 
UB6TB, a T3K!Ke KOHTpOHbHbie 06pa3HbI MbUXieHHOfi TK3H0 
0 6 pa6 aTbiBai0T no MeTony TapnaAHcaca /13/. Ilocne TaKO# 
0 6 pa6 0 TKH TOJlbKO KOHTpOHbHbie 06p33nbl OKpaiAHBaiOTCa p 
p030B0-KpacHbiä uBeT, Torna kbk o6pa3uu TeMHo-3eneHorö 
UBeTa coxpaHaioT cboio npajkhkjio OKpacay. ripa stom o6" [ 
pa3nw ronyöoBaToro ußeTa oßecnBeaaBaioTCH naiiib aacTaaHO* j 
JUanee Bce o6pa3Ubi ocTaBJiaioT b  pacTBope TapnaA>KHCö 
äo Tex nop, noKa He HacTynaT nonHoe oöecnBeaaBaHae K0* 
TeMHo-3eneHbix, Tax h ronyöoBaTbix narMeHTOB. riocfl“ 
3Toro 6bina nocTpoeHbi ax cneKTpaiibHbie KpaBbie OTpaH<e' ! 
Haa. Pe3ynbTaTbi B3MepeHaa npaBeAeHbi Ha pac.2 (apaBi^
2, 3 B 4 ). KaK BB AHO B3 KpHBOÖ 4, KOHTpOJIbHblfi 06pa3e“ 
a aeT b  3eneHoö aacTa b h a h m o A oönacTa cneKTpa mbkc9 ' i  
MyMbi npa 535 a 560 m m k , xapaKTepHbie a h h  MaoxpoMore0aI ^  
/13/. OTcyTCTBae p030B0-KpacH0Ë OKpacKa a MaKCHMyMö“ 
b  b b a h m o B oônacTB cneKTpa y o6ecuBeaeHHbix narMeHTO®1 ¡ 
nonyaeHHbix b3 o6pa3aoB MbimeaHOñ tk3hb rojiyöoBaToro “ | 
TeMHo-3eneHoro uBeTOB, c b b AOTenbCTByioT o t o m , h t o  

ronyöoBaTbix (apaBaa 2) a TeMHO-3eneHbix (apaBaa f 
narMeHTOB MaoxpoMoreH He o6pa3yeTca, a 3HaaaT nop#“ \ 
paHOBoe Konbno ynoMHHyTbix narMeHTOB noABepraeTC* j 
HeOÖpaTHMbIM OKHCJIHTenbHblM npeBpaiUeHHHM. HeOÖpaTHMb1® I 
npeBpameHHH b  nopc^apaHOBOM Konbue ronyöoBaTbix narMe“
TOB nOK83bIBaiOT, 
10
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j^0MeHTa o6pa30BäHHa 3eneHbix narMeirroB.
*m> 3 pe3yiIbTaT0B BCex BwuieH3nojKeHHux o d u t o b  b b a h o , 
Ko np0cajlHBaeMOe MHCO mojkho coxpaHHTb OT nopaa Tonb­
a d  CTaflHH O6pa30BaHHH eeCHTOTHUX IIHrMÖHTOB. Ö T C y T C T -  

aoBoHe06paTHMbIX OKHCJIHTeabHMX npeBpameHHñ b nopcfcapa- 
* ° n b ae  6 eCHBerHbix narweaTOB, rae b o h u  « e n e a a  

Hbix n aJleHTHH /3/» H HaaHHae Taxax npeBpameaañ b 3 en e- 
fl6 HrweHTax, y KOTopbix bohm  acejie3a aacTBaao p eoxa c -

i  Ä  o k b c / T P eX B aJ ieH TH O e COCTOaHHe / 3 .  1 2 / , n o x a s b iB a e r ,  a r o  
!  ™  toT 6HHbIe ao H b i K e n e 3 a  ö e c n B e T H b ix  n a rM eH T O B  n p a H B M a -

K°flbuaaCTHe B yKa3aHHHX nP®BPaiueHBHx nop4DBpaHOBoro

Hh A n a  B cc / ie n o B a H B a  y c - r o f la a B o c T a  n op cfcap aH O B oro  x o n b u a  

o TT P ° a o n H rM e H T a  COJieH° i ' o  M a c a  ( c o . a e p > K a w e r o  F®** )  n o  

c ” 0u,eHHI°  K f le Ë C T B a io  a T M o e c ^ e p H o ro  x a c n o p o a a  b n p a -  

fle  Ct b h h  N H 2O H  BUCOKOË KOHixeH TpaiiBB  6 b ina  n o c T a B — 

° nbITbI n o  n o c o n y .  A n a  3 T o r o  a c n o n b 3 0 B a n a  K y c o x  

0CT TKaHH c  y a a n e H H h iM  Ö e c n B eT H U M  c j io c m , K O T o p u fi

TK aH nCa ° T  npe>afalu:iyuiHX onbzTO B . y K a 3 a H a y io  M b iiu e a H y io  

TeMne n o ,a B e p ra ;iH  y c K o p e H n o M y  n o c o n y  (5 c y - r o x )  /8/ n p a  

T K a ¡i6 p a T y p e  1 5 ° .  r i o c n e  3 T o r o  n p o c o n e a H y io  M t im e a H y io  

° A h v  P a 3 p e 3 a iIH  Ha •a B e  HaCTH b  n o n ep ea H O M  H a n p a s j ie H a a . 

paT v HaCTb BaPHJIH nPH 83-85°, n o x a  B H yT p a  T K a a a  T e M n e -  

n°B en  He f l0 C T H r a ; ia  7 0 ° -  H o c n e  o x n a J K f le a a a  c o  c - r o p o a «  

^aH oflXHOCTH p a 3 p e 3 a  y ^ a a H a H c n o f l  M b iiu e a H o fl T x a H a  r o n -  

PaCTBo a °  1 CM’ a 0CTaBmyi0Ca a a ° T b  o 6 p a 6 a T b iB a n a  b 
pa  N a S 0 2  H a c K o p ö a H O B o ö  x a c n o T u ,  a a x  o n a c a H o  

1 %  Mblm e ; HAnH aiIO rH H H U “  o 6 p a 3 0 M  o 6 p a 6 a T b iB a n a  a p y r y i o  a a e r b  
!  B ik i »  TK8HH ( H e B a p e H y ro ) . T a i t a a  o 6 p a 6 o T x a  H e o ö x o -

H ie ro  ' ‘̂ n° naoro n e p e B o aa  b H B T p o 3 o n a rM e H T  ( c o n e p a t a -

C°̂ ep>KBT V±™r0/iXA?al eCTBa nHrM6HTa* KOT°Poe Bce eme 
«yio w /14/* 3aT6M Kax BapeHy», Tax a HeBape-
“ ' • » ■ ' » o r o m l o H  7 Ä .  “ ° r p ! r * “ ,B  o m e n t o  b  p a c - rp p p  
oePaao PIH20H * HC* -  n o rp y *eH ae  npoaaBonana tbshm

noseD,»’ ,T06W n0BapXH0CTH CP«30B ÖBina napannenbau 
T*anH PaCTB°P °B- CooTHouieaae Beca Mbmieaaofi
PaCTBr w K paCTB°Py B c e  o6pa3im ocTaBaana b  s t b x  

°Pax b  Teaeaae 7 0 - 7 2  aac. npa 1 5 - 1 7 °  b  reMaore.

11



OrcyTCTBHe o6pa30BaHBH HHTpo3onarMeHTa H3 r o n y ö o -|  
BaTbix h TeM uo-3eneHux narMeHTOB roBopHT o t o m , h t o  b 
h e x  np0H30iiwiH HeoöpaTHMbie OKHCaHTe/ibHbie npeBpameHHfl- 

H t o ö m  HOflTBepAHTb s t o t  BbiBOA, m u  nonuTanacb npe'j 
BpaTHTb rcmyöoBaTbie h TeMH0—3eneHbie nHrMeHTH b  m eo'  f 

xpoMoreH. ripeäBapHTenbHO 6 u jia  nocTpoeHa cneKTpanbHaa 
KpHBafl OTpa>KeHHH MblllieHHOÖ TKaHH, OKpameHHOñ B TeMHO' 
3eneHbiä UBer. Pe3ynbTaTbi H3MepeHañ H3o6pa>KeHbi Hfl 
pHC. 2 ( KpHBan 1 ) .  K a x  b h a h o  h3 k p h b o A, 3Ta MbiuienHaa ;
TKaHb flaeT b  KpacHOfl nacTH b b a h m o S oönacTH cneKTpflj 
MaKCHMyM npn 645 m m k . 3 t o  noKä3biBaeT, h t o  TeMHO-3ene" 
HblÖ IIHTMeHT MblLUeHHOÍi TKaHH HO CBOeä HpHpOAe HXXeHTB' 
neH TaKOMy >Ke nHrMeHTy, noayneHHOMy h3 pacTBopa MeT' j 
MHorJioÖHHa / 1 2 / .  3aTeM a jih  nonyneHHH MHOxpoMoreHfl 
o6pa3Ubi, OKpaiueHHbie b  TeMHO-3eneHbiii h ronyöoBaTbifl 
UBeTa, a TaKHce KOHTponbHbie o6pa3Ubi MbimenHoS t k 3Hí  
oGpaöaTbiBaioT no M eToay TapnaAHiHCa / 1 3 / .  riocne th k o ® i 
OÖpaÖOTKH TOJlbKO KOHTpOJIbHbie o6pa3HbI OKpaUIHBaiOTCH 0 
po30Bo-KpacHbiñ uBeT, T o rn a  k b k  o6pa3iibi TeMHO~3 eneHor° ; 
UBeTa coxpaHHioT c b o io  npeJKHioio OKpacKy. Ilp n  s t o m  0 6 "  I 

pa3nbi roayöoBaToro UBeTa oöecnBeHHBaioTCH nauib h 3C t h h h O> 

j la n e e  Bce o6pa3iibi ocTaBJisuoT b  pacTBope TapnaAH<ncfl 
ä o  Tex nop, noKa He HacTynHT nonHoe oöecnBenHBaHHe kb* 
TeMHO-aeneHbix, t h k  h rojiyöoBaTbix narMeHTOB. riocJi0 j 

3Toro öbiJiH nocTpoeHbi e x  cneKTpanbHbie KpHBbie OTpance" ; 
h h h . Pe3ynbTaTbi n 3 M e p e h h h  npHBeAeHbi Ha pnc.2 ( k p h b i»1® 
2 , 3 H 4 ) . K a K  BHAHO H3 KpHBOÖ 4, KOHTpOJIbHblfl 0 6 pa3 eÖ I 
naeT b  3eneHofi nacTH b h a h m o A oönacTH cneKTpa m h k c B j  

MyMbi npn 5 3 5  h 560 m m k , xapaKTepHbie a h h  MHOxpoMoreH® j 

/ 1 3 / .  OTCyTCTBHe p030B0-KpaCH0Ë OKpaCKH H MaKCHMyMO0 ! 
b  b h a h m o ö  oönacTH cneKTpa y oôecuBeneHHbix narMeHTO»' 
nonyneHHbix H3 o6pa3noB MbimenHOñ TKaHH ro/iyöOBäToro 0 I 
TeMHO-3eneHoro uBeTOB, c bhAeTejibCTByioT o t o m , h t o  00 
ronyöoBaTbix ( KpnBan 2 )  h TeMHO-3eneHbix (KpHBafl i 
narMeHTOB m h o xpoMoreH ne o6pa3yeTca, a 3HanHT nopty*' 
pHHOBoe KO/ibQO ynoMHHyTbix narMeHTOB noABepraeTC* ¡ 
HBOÖpaTHMblM OKHCJIHTeílbHblM npeBpaiUeHHHM. HeoGpaTHMbi® 
npeBpameHHH b nopc^apaHOBOM KO/ibne ronyöoBaTbix narM®0 
to b  noKa3biBajoT, hto  3TH npeBpameHHH npoHCxoAHT eu1®
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MOMeHTa o6pâ30BâHHH 3eneHwx narMeHTOB.
H3 pe3yabTaT0B Bcex BbiuieH3no*eHHux ohutob b bah o , 

HTo npocanHBaeMoe mhco mojkho coxpaHHTb ot nopan Tonb- 
K° B CTaAHB o6pa30BaHHH ÖeCUBeTHbIX IIHTMeHTOB. OTCyTCT- 
BHe Heo6paTHMbix oxBcnaTenbHbix npeBpameHHñ b nopc|)HpH- 
h° bom Konbne 6ecnBeTHbix narMeHTOB, rae hohu ncene3a 
B̂yxBaaeHTHbi /S/, h Hananne tbkhx npeBpameHañ b 3ene- 

HWx nHrivceHTax, y xoTopbix bohu n<ene3a nacTHHHO peoxac- 
b TpexBaneHTHoe cocToanae /3, 12/, noxa3biBaeT, hto 

°KHcneHHbie hohu H<ene3a SecnBeTHbix iihtmshtob npaHBMa- 
K)T ynacTHe b yxa3aHHbix npeBpameHaax nopcfciHpaHOBoro 
Ko«baa.

A n a  H cca ea oB a H H a  ycTofinH BO CTa nopc^apaH O Boro x o n b n a  

BH Tpo3onarM eH Ta c o n e a o r o  M a ca  (c o A e p a c a m e r o  F®" ) no 

°THomeHBK) k  A ea cT B B io  aTM OC(J)epHoro x a c n o p o A a  b  n p a -

CyTCTBBH BbicoKofi KOHueHTpanaa 6bina nocTaB-NHpOH
ne«bi onuTu no nocony. Ans SToro acnonb30Bana xycox 
^BimeHHOÔ TK3HB C yAäneHHblM ÖeCHBeTHblM CnOeM, XOTOpblft 
°cTajica ot npeAUAymax odutob. yxa3aHHyx> MbuuenHyio 
TR®Hb noABeprajia ycxopeHnoMy nocony (5 cyToa) /8/ npa 
TeMnepaType 15°. riocne aToro npoconeHHyio MhiuienHyio
T̂ aHb 
°Aa

Pa3pe3ana Ha a  Be nacTH b nonepenHOM HanpaBneHHH . 
y aacTb Bapana npa 83-85°, noxa BHyTpa Txaua TeMne- 

Typa He aocTarana 70°. Flocne oxnaJKAeHaa co CTOpoHbi 
^PX hocth pa3pe3a yAanana cnofl MbinienHOfl t x û h h  t o /i -

^KHoa
PBCTBü

a o  1 c m , a ocT aB iuy ioca  nacT b  oÖpaÖaTbißana b 

ope HaH02 h acxopßaHOBOß x a c n o T u , x a x  onacaHO  
Ule- AHanoraHHbiM o6pa30M  o6pa6aTbiBanH A p y ry io  nacTb  
^e^H oft TsaHB (H eB ap eH y io ). T a x a a  o6pa6oT xa  n e o ö x o -  

a A n a  nonHoro nepeB O A a b  HBTpo3onarM eHT (c o A e p n c a -  

Co °   ̂ T o ro  K onaaecTBa narM eH Ta, xoTopoe Bee em e

fiyioep>KHT ****** /14/. 3aT6M  x ax  BapeHyio, Tax a H eB ap e -  
0 Mwm eaHyK) TxaHb norpyncanH OTAenbHo b  pacTBop  

* ~ » o r o  NH2 0H • H C 1 . rio rpynceH H e npoa3BOAHna t h x h m  

öo ä3° M » HTOÖbi noBepxHOCTH cpe30B  Ôbina napan n en bH u  
T » .  Pxh ° c t h  paCTBOpoB. CooTH om eH Be B eca  MbiinenHofi 
Pac K pacT B opy  1 :1 . B c e  oopa3iibi ocTaBjin/iH b 3th x  

TB°Pax b  Te ne Hae 70-72 n ac . npa 15-17° b  t ö m h o t c  .
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HaßaioAeHHa noKa3aaH, htq b yKa3aHHbix ycaoBaax He npo' 
hcxoaht o6pa30B3HHH öecuBeTHbix, 3eaeHbix HJiH roayöoBa' 
Tbix niirMeHTOB. B onbiTe c HeBapeHoö TKaHbio Ha6aioAaeTC3 
qacTHHHoe pacTBopeHHe HHTpo3onHrMeHTa stoö TKaHH 0 
pacTBope HH2OH • HCl.riocne sToro ctpoh/ih cneKTpaab' 
Hbie xpHBbie OTpaJKeHHS noBepxHOCTH cpe30B. Pe3yabTaTtí 
onpexxeneHHH noKa3aHbi Ha pHC.l (xpHBue 3 h 4 ). KaK
BHAHO 03 3THX KpHBbIX, B HeBapeHOfi MblLUeHHOÖ TK3HH 06'  
pa3yeTca xapaxTepHuñ Ana Hee HHTpo3onHrMeHT, aaioimi 
b 3ejieHOfl aacTH bhhhmoA oöaacTH cnexTpa MaKCHMyMtí 
npH 565 h 582 mmk (KpHBaa 3 ). Una BapeHOö MhimenHO# 
TKaHH noaynaioT TaKJKe xapaKTepHyio cneKTpaabHyjo xpHByio* 
HHTpo3onHrMeHT stoö TKaHH aaeT b yKa3aHHOß oôaacTfl 
cneKTpa MaxcHMyMH npa 555 h 575 mmk ( KpHBaa 4 ). 3 tH 
pe3yabTaTbi coBnaaaioT c hshhumh TapaaAÄHca /11 /. 0 
o6pa3aax coaeHoñ MbiineHHoñ TKaHH, BbiAep>KaHHbix Hfl 
CBeTy, nocjie B03AeficTBHa NH2OH • HCl b TeHeHHe5-6 nac- 
Ha B03Ayxe npn KOMHaTHOÖ TeMnepaType He HaÖaioAaeTcH 
o6pa30B3HHH roayöoBaTbix hhh 3eaeHbix narMeHTOB.

Pe3ynbTaTH sthx ohbitob noKa3biBaioT, hto HHTpo3onHr" 
MeHT coaeHoro Maca (con epK am iä  Fa** ) b npncyTCTBHfl 
BbicoKHx KOHneHTpanafl HH2 OH ycTOÖHHB k aeöcTBHio at" 
MOct^epHoro KacaopoAa. H hhmh chobsmh , nopĉ apHHOBO® 
Koabuo HHTpo3onHrMeHTa coaeHoro Maca b npacyTCTBH# 
NH2OH BbicoKOß KOHueHTpauHH He noABepraeTca Heoöpa' 
THMbiM OKHcaHTeabHbiM npeßpaiueHaaM noA AeftCTBae*1 
aTMOcepepHoro KacaopoAa. 3 th AaHHbie roBopaT o tom , hto 
B npHCyTCTBHH BHmOH BbICOKOÖ KOHUeHTpaUHH HpH AaHTeHb^ 
HOM AeäCTBHH pacTBOpeHHoro b paccoaax aTMOc^epHor0 
KacaopoAa mohího npoBecTH nocoa, ecaa o6pa30BaHHe hut" 
po3on0rMeHTa b npocaaaBaetaoM Mace 6yAeT onepeataTH 
BpeAHoe AeßCTBHe aTMOcepepHoro KacaopoAa Ha nopc^apH' 
HOBoe Koabuo. Kax noKa3aaa pe3yabT3Tbi npaßeAeHHbi* 
Bbius onuTOB, Aaa TaKoro onepeaceHaa HMeeTca AOCTaTOH" 
ho BpeMeHH. OneBHAHO, sto onepeaceHHe HMeeT MecTO np# 
nocoae b ycaOBHax noBbimeHHbix TeMnepaTyp /8/. ynaTbi" 
aaa, hto npn stom ycKopaeTca h o6pa30BaHae m^OH 
/15/, 6biaH nocTaßaeHbi onbiTbi no onpeAeaeHHio ero Koafl-' 
necTBa b coaeHOö CBHHHHe, noayneHHOñ no pea<HMy ycK0'

*

12



° r0 n0C0JIa CBHHbix okoPokob npa 15° /8/. riocony 
B Pra;IH KyCKH MUlueHHOfl TK3HH BeCOM OKOHO 400 r, 
0nDo3aHHbie 03 Pa3M°P°*eHHoro oaopoxa cbhhbh. SH?0H 
THe r HJIH n° pa3Pa6oTaHHOMy H3MH MeTOfly /16/ Ha na- 
PaHHw yTKH nocojla* Kor-aa cojieHaa cbhhhhb, xax h b Harnax
KPacHvir>°nbITaX /8/\ npHo6PeTajIa CHapyjKH H Ha p á s p e s e  
BKvc 7 O K p ecx y . K  sTO M y BpeMeHH o Ha n p aoÖ p eT an a  h 

qTL  BeTHHHbI / 1 7 / - P e a y n b x a T H  o n p e a e n e H a a  n o x a s a n a , 
H coaenaa CBHHHHa coaepjKHT 0,0041-0,0044% NHoOH 
BaTMr KHX KOHaeHTPauHax NH20H O T cy rcT B H e  r o n y 6 o -  
B H e i  HÍ1H 36JIeHMX n H rM eHTOB B c o n eH o fi CBHHHHe H a a n a q a e  
aaHHfi aHI1Ib KpacH hix narM eH TO B n oK a3 U B a eT , h to  o 6 p a 3 0 -

BPGaHooHTP »30nHrMeHTa B CO,ieHOa CBHHHHe
Taxao fleñCTBae aTMOcc^epHoro Kacnopoaa. Ilocne BapjcH
°KpacKi BDHHHa nPHo6PeTaeT yCTOftHHByiO POSOBO-Kpacnyio 
JOT y' Pe3yJIfaTaTW BMiuenpHBeAeHHHX ohhtob noKasuBa- 
My’ n 0 nocoa cbhhhhu ho pa3pa6oTaHHOMy hsmb /8/ pe«H-
BHe ° r CTbI° HCKiII0HaeT 3eae« y »  narMOHTaiiaio. Orcyrcr-
"« ’■poaoMp“ “ " " ” ? " e" “ X * " *  m e „ „ ,  , a
““«n e » «™  .  (c0flepiKm,Ie''°
° ^ H T e H B Hr 7 n  AaHHUe °  T° M* HT°  B ««OÖpaTHMblX 
»̂MaioT npeBpameHHix nopcfcapaHOBoro aonbua npa-

öHrMeHT o i HaCTHe ° KHCiIeHHue H0HU « e a e s a  S ecu B eT H w x

° Peflynpe* fleHHa 3eJieHoä narMeHTauaa a coapam e- 
8°aM0iKHflB H3rOTOBaeHHa KOa6ac npencTaanaeT BHTepec 
®me T  HHTeHCH^HKauaa oöpasoBaHaa HarposonarMenra

HaBPHMen 6CCe HX ° Ca/IKH- 3T0r°  MOÄHO ^ocrarHyTb,
200 Pl Aila cwpoKonaeHux aonöac nyTeM oca/nca hdh

20-25oMeCT° 4 /18/* °AHaKO npBMeHeHae TeMnepaTypu
yCTflBo a n a  HHTe« CĤ HKaHBH HpOHeCCa HOC OH a, K3K Mbl 
* B*P O (W  PaHöe /I9/‘ yrHeTa6T Pa3BHTHe HeOÖXOflBMOfl 
Cbi. J-J pu’ yCK°PHa B T0 * e BpeMa rHHHOCTHbie npoiiec- 
CblPoKoiiQ° My He yflHBHTeilb«°. aTO npoBeaeHae ocaAaa
C ob 7 «  , “rî KO aC nPH 20 He flaeT JKeaae“ b‘* peaynb- 

Ber-r ’ n ° ‘ BHflHMOMy, ocaAxy stbx xonöac H6o6xoab- 
H npa TeMnepaTypax HecaoHbKO na>Ke 20°.

V2
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B bl B O fl bl

3e/ieH0My oapainaBaHHío MeTMaorno6aHa b nponec" 
ce nocona Maca npeflinecTByeT o6pa30BaHae SecnBeTHux, a 
3aT6M roay6oBaTux narMeHTOB. nop(£iHpHHOBoe xonbno 
3eneHbix h rony6oBaThix narMeHTOB noaBeprHyTO HeoÓpaTH" 
MbiM oKHC/iHTejibHbiM npeBpaineHaaM, Toraa xax y SecaBer" 
Hbix narMeHTOB 3thx npeBpameHañ He hpohcxoaht.

B Heo6paTHMbix OKHcnHTenbHhix npeBpameHHHX nopcfcapH' 
HOBoro aonbna npaHHMaioT yaacTHe oaHcneHHue aoHbi x e n e '  

33 6eCUBeTHbIX nHTMeHTOB,
ripocanaBaeMoe Maco mojkho cnacTH ot nopaH Tonbxo e 

CTflflHH o6pa30BaHHH 6ecixBeTHbix narMeHTOB.
riopcpHpHHOBoe ao/ibuo HHTpo3onarMeHTa conenoro mac« 

B npacyTCTbhh NH2OH BMCOKOñ KOHneHTpanaa He noABep' 
raeTca Heo6paTHMbiM OKHcnHTenbHbiM npeBpaineHHHM no0 
AeñcTBaeM aTMOcefcepHoro Kacnopoaa. Q

B ycnoBHHX ycaopeHHoro nocona npH 15 HcamoaaeTC* 
B03M0JKH0CTb 3eneH0fi nnrMeHTanHH npocanaBaeMOfl cbhhí" 
HH. o

ConeHaa cbhhhhb, nonyaeHHaa MeTOAOM nocona npa 15 1 
coaepjKHT 0,0041-0,0044% IHgOH

BbipaoKaio rnyCoayio 6naroaapHOCTb 3a noMOLUb xaH#' 
6Hon.Hayx lO.H. /lacxoBcxoft.
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1 -  cneKTpa/ibHasi KpHBan MeTMaor/ioCaHa; 2 -
neKTpaabHaa Kpaaaa cupofl 6ecuBeTHofl h KOHTponbHoâ 
uuieHHO« TKaiiH noc/ie B03aeflCTBHa NaNOg h ac- 

‘' “ pSaaoBOfl KacnoTbi; 3 -  cneKTpanbHaa KpaBaa HHTpo30- 
CTBMeHTa cupo® coaeaoii MbiuieaHofl TKaHa nocne B03aeS- 

Baa NH2OH ; 4 -  cneicTpaiibHaa KpaBaa HBTpo3onar- 
HTa BaPe,I°â coaeHofl MbimenHoa TKaHa nocne BoaaeflcT- 

NH2OH ( D -  oirraaecKaa naoTHOcrb, A  -  flaaHa 
“Hh b mmk)

ÎU. 1.
X. speotral ourve fo r  metmyoglobin
2. speotral curve fo r  raw oolourless and control muscle 

ssues a fte r NaNÔ  and asoorblo acid aotlon
3. speotral ourve fo r  nltroso pigment of 

"Hiscle a fter NHgOH aotlon

4. speotral curve fo r  nltroso pigment o f oooked 
“ «»O le a fte r KH OH aotlon (D -  optica l density, K -  
i 'a g th  in  a /C ).

raw cured

cured
ware
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Pmc.2: cneKTpantHbie apHBbie TeMHO-3eneHoa MhiuiemoS 
tkshh (1 ) ,  a TaK *e  ronyfioBaTOfi (2 ) ,  TeMH0-3eaeH0fl (3 ) 
H KOHTpontHoa (4 ) MbiuietHOft TKaHH nocne B03AeftCTBH3 
pacTBopoM T a p n e a *  aca /13/ ( 20^ b cnaGome-
noiHOfl c p e « e ) .  ( D - onTHuecitaa nnOTHOCTb, X -annua
BOJIHbl B MMK ) .

TiSL. 2.
Spectral curree fo r  dark green rnusole (1 ) and fo r  bluish 

(2 ) ,  dark green (3 )  and oontrol ( * )  muscle a fter the aotlon cf 
the’ la r ladg is  solutlon03) (Na2S204 in  week a lk a li )  (D -  
optica l density, X -  ware length In »/ * ) .
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research into the porphyrin ring state in  the process 
OF green pigmentation of meat during curing

A. K, I  sk and ary an

% n ism ^  the prevl0us works Cl-0)  there was studied the mecha- 
PreventiSreen p lg m e n ta tl0 11 o f cured meats and measures for its 
nitj.0 °n at 811 e a r lie r  stage of the ouring process prior to 
thesç8!  Plgment formation, were recommended. According to 
°*l<iatJ ’ the above-mentloned Pigmentation results from the 
the atm: nT dU° ti0n proces3es of iron ions of heme pigments, 
' 0,05*') SP e r i° 0xygen 8110 hlsHljr concentrated NH.OH (0.0005- 
ïesearcv,WhiCh t&ke P&rt lD tM s prooess- To Proceed with this 
Porph ’ the aim of this pai>er is  to find out whether the 
In the û ring 1S subJeoted t0  irrevers ib le  oxidative changes 

Process of meat green pigmentation during its  cure.

data ?  llt6rature one oaanot find sim ilar studies, and the 
®entE Vallable ( 4~6) deal " itR  green solutions of heme pig-
P1gmer , r ! ll0Ut taking in t 0  account ouring conditions at which 

na tion  occurs ( 3 ) .

<»eat Studies on the porphyrin ring state in the prooessPT'oo-»,  ̂j __ . . . of-  ---- -------~ A'* w  \.&o Ui.

from tR6611 Plgmentati0n during cure are o f practical Interest 

ti0ducts P° lnt ° f  T le"  ° f  mailu;factu:re o£ h l« h quality meat

^are dIn thlS paper exPeriments having this very aim in view 
escribed. We tried  to find the fo llow ing:

2 *be Porphyrin ring state during green pigmentation, 
Plg0 e ’ ^ s t a n c e  o f the porphyrin ring o f oured meat nitroso 
Presej! oontalnlng Fe )  to the atmospheric oxygen in the 

° e of highly concentrated NH?0H.
To ^

t h la > we used the method o f speotral analysis in
Tight by means o f monochromator "yM-2" (7 ).  The

otion spectra were determined within the wave length range
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520 to 670 m/¿.
To find out the porphyrin ring state during meat gree® 

pigmentation o f meat at oure, pieces of muscle tissue weighing 
350-400 g each were out out of deftrosted hams o f mature pig6. 
Then from these pieces samples were out out so that the musol® 
fib ers , under study, were perpendioular to the cut surface* 
As, according to the manufacturing conditions ( 8 ) ,  prior t0 

pork curing autolysis of meat is  required fo r 24-72 hours *t 
4°/and under these conditions myoglobin changes into metmy®' 
globln (9 )/ , the pork cuts were kept at 4° for 48 hours £°r| 
the similar oxidative changes to take place on the cut surfa®® 
o f the samples. As a control, a spectral curve o f the out 
surface re flec tion  of one o f the muscle samples was plotted* 
This spectral curve indicated the presence of metmyoglobin 
only, with its  characteristic maximum at 635 m/o. The result® 
of the change are given in Fig. 1 (Curve 1 ). Then, the remal' 
nlng muscle outs were cured by means o f the method,offered V  

us, to obtain green pigments on the muscle surfaoe ( 3 ) . To 6et 
the uniform aotion of atmospheric oxygen dissolved in the cuf® 
brine, the muscle tissue is  immersed into i t  so that the ®u* 
surface is  p a ra lle l to the brine surface.

As a oontrol, a pieoe o f muscle tissue treated as d«' 
seribed above is  cured in 18* KaCl brine without added NBg^

As our observations showed, during the f i r s t  15-20 &

nutes following the immersion the out surfaoe was disooloure^i 
colourless pigments being formed which keep their oolour *°r 
20-24 hours more. During the subsequent keeping in the brl®® 
the surfaoe beoomes d istin stly  bluish by the end of the tbi®1* 
day and changes into dark green on the sixth day.These obs 
rations show that green discolouration of metmyoglobin is  P^ 
ceded by the formation of colourless and then bluish pigment®'

For speotrophotometrio analysis in para lle l experiment®' 
as the mentioned pigments are formed on the cured musole sul\ 
face, these layers are out o f f  across the muscle fib ers  ^  

immediately immersed into 0.05* NaNOg solution, to wbi®*1 

ascorbic acid is  added at once on the tip  o f a kn ife, and ^  

is  l e f t  in the dark at 15° fo r 15-16 hours. Asoorblo acid

20



sola ^  observations showed that under NaN02 and ascorhlo
ê. ( n ltr ic  oxide action, to be exact) action on the samples

r#(j Investigated, only oontrol and colourless samples became
gi ’ tbe bluish muscle samples were discoloured and the dark
f l e9n °nes le f t  unchanged. Taking this into account, re-

«o t i°n 8peotral ourTea were pXotted of those samples only
tlo0h be°ame red. While calculating, i t  was found that the cp-

^ob t denslty o f tbe 8“ "Ples, having become red, whioh were
â ®ll 6(̂  r̂oin bbe control and colourless muscle tissue was
rep ar* Tberefore* the speotral ourves o f these samples are
f>/eS6nted witb one line 1» Curre 2). As is  obvious■Tom th-«
the 8 ourve» tbe sar'Pdes which are coloured red give in 
The 6reen of tbe v is ib le  spectrum maxima at 565 and 582 my-. 

pio y 6 ma* ima and the fact that the samples are coloured red 
Xj,r bbab In the oontrol and colourless muscle samples no 
thatVer3lble 03cldatlve oranges o f the porphyrin ring occur and 
°°nt n l t r ° 80 p lSment ° f  fresh muscle tissue is  formed which 

sins Fe**. This ourve is  confirmed by Tarladgis (11 ).

an,j ^act tliat no nltroso pigment is  formed from bluish 
c w * *  sreen pigments indicates that irrevers ib le  oxidative 

have occurred in them.

(lO)d t0 slmultaneously reduce Fe’ ** heme pigments and NpN02

dark T° ° 0nflrm tb ls conclusion, we tried  to change bluish and 
ourye*reen p lSments into myochromogen. A re flec tion  spectral 
S1°htedf  nUS° le  tl88ue ooloured dark green was preliminary 

resul*s me&surementa are shown in i*'ig# 2•In th* 1')* 48 18 8een from the ourve, this muscle tissue glvw 
^scie Vl3lble 8Pectrum maximum at 645 m/*. I t  indicates that 
« 1* ^ *  dark ereen pigment is , in its  nature, identica l to a 

Plgment obtained from a metmyoglobin solution ( 1 2 ) .  
8aB>piea° °btaln n'Jr°cl»romogen, dark green, bluish and control 
Aftei 8 °r n‘U8° le  tissue are treated by Tarladgis’ method (13), 
i«a, 8Uob treatment only oontrol samples are coloured pink- 

8a,llPle8 darl£ 8re,n samples retain i t s  former ooloun Bluish 
•te le f^ 6 dlscoloured only p a rtia lly . Then a l l  the samples 

fa the Tarladgis solution until complete disoo-
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louratlon of both dark green and bluish pigments occurs.After 
th is, their re flec tion  speotral curves were plotted. The 
results of measurements are given in F ig. 2 (Curves 2,3 and*)' 
As i 3 seen from Curve 4, a control gives in the green o f the 
v is ib le  spectrum maxima at 535 and 560 m/*-, characteristic 
myochromogen (13 ). The absence of pink-red colour and maxi®8 

in the v is ib le  spectrum in discoloured pigments obtained fro® 
bluish and dark green muscle tissue witnesses that no myb' 
chromogen is formed from bluish (Curve 2) and dark green (Curve 
3 ) pigments and therefore the porphyrin ring o f the mentioned 
pigments undergoes irrevers ib le  oxidative changes. Irreversible 
changes in the porphyrin ring o f bluish pigments show that 
these changes occur prior to the time of green pigments for®8" 
tion.

From the results o f the above experiments i t  is  obvious 
that meat, to be cured, may be kept from spoilage only at the 
stage of colourless pigments formation. The absence o f U“ 
reversible oxidative changes in the porphyrin ring o f colour­
less pigments, where iron ions are bivalent ( 3 ) ,  and the pre­
sence of such changes in green pigments, the iron ions °* 

which are partly oxidized to triva len t ones (3 , 12), indicate 
that the oxidized iron ions of colourless pigments take part 
in the porphyrin ring changes mentioned above.

To study the resistance of the porphyrin ring o f curd 
meat nitroso pigment (containing Fe*‘ ) towards the atmospheri® 
oxygen in the presence of highly concentrated NHgOH, a set of 
experiments on ouring was performed. For these, a piece 
muscle tissue with the colourless layer removed was used, whid 
was le f t  from the previous experiments. The above musd®
tissue was subjected to accelerated cure (5 days) ( 8 )  at 15 • 
Then the cured muscle was transversely halved. One ha lf

O 0cooked at 83-85 un til the internal temperature reached 70 > 
A fter cooling a 1 cm layer of muscle tissue was removed f v 0"1 
the out surface, and the remaining part was treated wUh Nail02 

and ascorbic aoid solution, as was described ea r lie r . Tbe 
second ha lf (uncooked) was sim ilarly treated. It was necessa^ 
to complete the conversion o f the pigment s t i l l  contain!1̂  
Fe*** into nitroso pigment containing Fe”  ( 1 4 ) .  Then, botb
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’ ^  raW muso^e were immersed separately into I
). iaoea NH20H#HC1 solution. I t  was done so that the out sur- 

3 were nar»n®i +n +>,«, *1 •« 4 M« ^ _ ___  an* • . .  . .DaraTI »1 fft ___ -o____ . . . . .

1 of colourless, green or bluish pigments ooour. In 
*e  uncooked sample partia l dissolving o f th is tissue 
'igment in NH20H*HC1 is  observed. A fter that we 
re flec tion  speotral ourves o f the out surfaces. The

--UH Bo '  -----  '  ----- -Ui a
! Bent With Tarladgi8' dat*  ( ID *  In cured muscle 

»I®* ’ kept ln the U s t t ,  no formation of bluish or green
111 the ® r e 8 u lt 8  from NH2 0H.HC1 e f fe c t  at room temperature 

fo r  5-6 hours.

I  ^ ' ‘oentrat*0118 ° f Theoe data indioate that with higily
*ttt0aPhe i * d NH20H present* 111 oaae ° f  long action of the 
fo*m ther ° 0X7fien dissolved in brines it  is possible to per- 

' '"‘W  ourOUriag Pr0°888 l f  nltr080 Pigaent formation in meat,
l,l0aPheI.lo*d, wlH  outstrip the harmful influence of the at- 
*b°ta ex 0Xygen on the Porphyrin ring. As the results at the 
Si‘°'»gh ti* rlments showedi for suoh outstripping there is 
^0iaased " ^ppar8n^ ^ * this takes plaoe during ouring at
^ t l o n  i efflPeraturea (8 )- Takin& mto account that NH-OH

also ft v . . .  - _____..___  ̂ 2con-



ducted to deternine its  oontent in cured pork, produoed W 
accelerated curing prooees of pork hams at 15° (8 ). We ourê  
muscle outa weighing about 400 g eaoh, taken from a defrost 
pork ham. NHgOH waa determined by the method, worked out V  
ua (16), on the fifth  day of curing when oured pork /like i® 
our earlier experimenta (8)/ became red outaide and on the °u® 
aurfaoe. By thia tiiae it  acquired ham taate too (17). The re' 
suite showed that oured pork contained 0.0041-0.0044# 
NHgOH.With Buoh NHgOH oonoentrations the absence of bluis’i ** 
green pigments in oured pork and the presenoe of red pigment¡' g  
only lndioatee that nltroso pigment formation in oured PoTW ™ 
has outstripped the harmful effect of the atmoapherlo oxyge®' 
After cooking suoh pork beoomes reaiatantly pink-red. The re­
sults of the above-mentioned experiments show that pork ourin£ 
according to our method (8 ) excludes green pigmentation 
completely. The absenoe of green or bluish pigments format!0® 
from nltroso pigment (containing Fe**) is confirmed by 
abore-obtalned data that oxidized iron ions of colourless 
ments take part in irreversible oxidative changes of ®®e 
porphyrin ring.

For preventing green pigmentation and cutting sausage P 0'  
duotlon time, possible intensification of nltroso pig**®1 
formation in the process of sausage settling is  of inter**®’ 
This oen be achieved, e .g ., for dry sausage, by perform!*^
at 20° instead of 4° (18). However, the temperature 20-25o t<

(19)intensify the oure process, as we established previously 
inhibits the growth of proper mioroflori,aooelerating at ®® 
same time putrefactive processes. Therefore i t  is  n#t 
surprising that dry sausage settling at 20° does not t?** 
desirable results (18). Obviously, the settling of suoh 
sausages should be performed at temperatures somewhat b*1®
20°

Conclusions

Green pigmentation of metmyoglobin during meat curing ** 
preoeded by oolourless, and then bluish pigments format!0®’ 
The porphyrin ring of green and bluish pigments is  subject*3 
to irreversible oxidative ohanges, while in case of oolourl*®* 
pigments no suoh ohanges ooour.



Oxidized iron ions of colourless pigments take part in 
Reversible oxidative changes of the porphyrin ring.

8t f °r  0Ure 08a b8 Prevented fTom spoilage only at the
“6* of colourless pigments formation.

Pie Tke POrph7rln r ln e  o i « “ Red meat nitroso pigment in the 
irr 6n0e °f  o f kigh concentration is  not subjeoted to
at»*Ver8lble oxldatlTe changes under the influence o f the 

°8Pherlo oxygen.

aocelerated ouring at 15° the poss ib ility  o f greenWith
Pt04,
»8

®̂ehtatlon of oured pork is  eliminated. F r e s h ____
deed by pork ouring at 15° oontains 0.0041-0.0044*

oured pork
of
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