
BMflHHE TEXHOJIOrMECKHX $AKTOPOB HA KAHECTBO TOBHiBErO KOCTHOrO
M PA

THE QUALITY OF BEEF BONE FAT AS EFFECTED WITH TECHNOLOGICAL FACTORS

H ey cT o fltio o cT L  KOCTHoro ra p a  k B03fleacTBHio aTMOc$epHoro 
KHCJIOpOfla npHBOflHT K HeOdXOflHMOCTH H3yneHHfl OKHCJIHTeJIBHHX 

H3MeHeHHM, npOT6KaK)mHX B Heii n o s  fleaCTBHeii Tex HJIH HHHX T e x -  
HOJiorHqecKHx $aKTopoB. B aam ioa padoTe okhc jiHTe jiBHHe H3MeHe- 
HHH KOCTHoro 2CHpa MCCJieaOBaHH B 3aBHCHM0CTH OT npOflOJDEHTeJIB- 
hocth HarpeBaHHH npn TeM nepaTypax, 0 jih3 khx k npHMeHHeMbiM b 
npOMHUIJieHHOCTH H IIpaKTHMeCKOM HCnQJIB30BaHHH, a TaKXe B 38BH - 
CHMOCTH OT CnOCOda npOM3BOSCTBa.

MaTepnaji h MeTO,ztbi nccjie.zioBaHHH

M ccjieaoBajin r a p  npoKOHMaJiBHbix snH$H30B npaBhix GeflpeHHbix 

KocTeg MOJio,qHflKa KpynHoro p o r a i o r o  ckot8 cHMMeHTajiBCKoa n o p o -
flH.

BjiHflHMe npoflOAMTejiBHOcTH HarpeBaHHH npn 95°C  H3ynajiH Ha 

r a p e ,  nojiyneHHOM M3 kogth boshoh bhtoiikoH b jiadopaTopHHx y c -

JIOBHHX, npHdJIHIlCaiOlIIHXCH K np0H3B0flCTBeHHLUi yC JIOBHHM BLIT OilKH.
B OTKPHTOM KOTJie. HaCTB M p 3 , BHfleJIHBIlierOCH nOGJie flByXHaGOBOa 

bhtotikh npH yKa3aHHoa TeM nepaType, HcnojiB30BajiH win H3yneHHH 
bjihhhhh (Ha e r o  xHMH^ecKHe noKa3aTejiH) uposojiraTejiBHOCTH Ha­
rpeBaHHH npH I 8 0 ° C .

BjiHHHHe cn o co d a  npoH3BOflCTBa H3ynajiH Ha kocthom r a p e ,  n o -  

jiy^eHHOM b aBTOKnaBe c HenpepbiBHHM otbojiom ra p a  h dyjiBOHa, o t-  
KPHTOM KOTJie H yCT3HOBKe BHMMIIa / I / .

B o d p a 3 u a x , OTodpaHHbix b np oitecce  HarpeBaHHH b jiad op aT o p - 
hhx h npoH3BO#CTBeHHux ycjiOBHHx, onpeaejiHJiH coflepraHHe n e p e r a -  
c e n ,  CBOdOflHHX rapHLDC KHCJIOT, BTOpH^HHX npOflyiCTOB OKHCJieHHH 
no peaKHHH C deH3H#HH0M / 2 / ,  TOKO$epOJIOB, KapOTHHa / 3 /  H nOJIH- 
HeHaCbimeHHLIX rapHLIX KHCJIOT C COnpHKeHHblMH flBOHHbIMH GBH3HMH/V* 
Ilpodu ra p a  TaKsce noffBepraJiH cneKTpo$OTOMeTpHnecKHM H3 MepeHHHM 
b  yjiBTpa$HOJieTOBoa odJiacTH cneKTpa (pacTBopHTejiB r e K c a n ) .

Pe3yjiBTaTH

Ha pH c• 1 - 4  npHBeaeHH rpa$HKH, xapaKTepH3yiomHe bjihhhh6 

npo^ojiKHTejiBHocTH HarpeBaHHH n e ra p e x  napTHa KOCTHoro ra p a  npn 
95°C  Ha HaKonjieHHe b HeM nepeKHCHLix coeflHHeHHa a cBodo^Hbix 

rapHLix khcjiot, p a c n a a  TOKO$epojioB h KapoTHHa.
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ßpeMR HaapeôaHUR, wacb/

Pue. I .  M3M6HeHHe neperacHHX r a c e a  b n p o ijecce  HarpeBaHHH 
KOCTHoro ra p a  npH 95°C (1-4 -  pa3Hue napTHH

rapa)

Ph c .  2 .  Ü3ideHeHHe cosepæaHMH TOKO$epojioB b n p o ijecce  Harpe­
BaHHH KOCTHoro rapa npH 95°C (1-4 -  pasHue napTHH

rapa)
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PMC. 3. Ü3M6H6HH6 KHCJIOTHHX HHG6JI B npOIjeCCe Harp6 B3HHH 
KOCTHoro rapa npH 95°C (1-4 -  pa3 HHe napTMH

rapaj_____  __

P h c .  4. M3M6HeHHe cosepaaHHH KapoTMHa b  n p oijecce  H arpob3 hhh 
KOCTHo ro  ra p a  ripa 95°C (1-4 -  pa3Hue napTMH rapa)
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ÍÍ3 COnOCTaBJieHHH KpHBHX (PHC. I H 2 )  BHflHO, qTO HaKon- 
n e rn te  neperaceg cbh33ho c pacnasoM TOKo$epojioB. nocjie naca 
BUTOnKH B SMpe OdHapyXHBaJMCB M BTOpHtíHbie nposyKTH OKHCJie- 
hhh. Mex^y HaKonueHaeM neperaceft a BTopaqHux nposyKTOB okhc-  
JieHHH BblHBJiena JIHHeiÍHaH 3aBHCHM0CTB. yBSJIH í̂eHHS COflSpxaHHH 
CBOdOSHHX KMpHHX KHCJIOT (pHC. 3 )  CBMfleTeJIBCTByeT O flOBOUBHO
Mê jieHHOM npoTeKaHMH raapojiHTMqecKHx npoiteccoB b kocthom 
xwpe npa 95°G : KacjioTHoe qacjio y^anBajiooB tojibko nocjie 
7 0 -1 1 0  q a c . HarpeBaHaa s a p a .

P a c n a s  TOKO$epojiOB xapaKTepn3yeToa HajiaqaeM HH,z(yKUHOH- 

Horo nepao.ua, kotophM 3aKaHqaBaeTCH npa socTaaeHHH b kocthom 
acape nepeKMCHoro qacjia  0 , 0 4 - 0 ,0 5 .  Ero npoflOJisaTejiBHocTB 3a b h -  

ce jia  ot coflepxaHHa TOKO$epojiOB b hcxo,hhom o<5pa3ije sap a  ( p a c . 2 ) .

Pacnafl KappTHHa b  su p e  mosho pa3,z[ejiHTí> ycjiOBHo Ha 3 c T a -  

flHH (p n c . 4 ) :  I )  pe3Koe CHaxeHae Ha 13-20% cosepxaHHH KapoTH - 

Ha b nepBOM nep ao se  nocjie  o^Horo q aca  bhtohkm r a p a ;  2 )  aa id es-  

jieHHuií p a cn a a  KapoTHHa bo btopom n ep ao se  b TeqeH ae n o c jie sy io -  

¡Hh x  2 5 -4 0  q a c . HarpeBaHHa socTaseH H fl n e p e ra cH o ro  qnc.ua s a ­

pa 0 ,0 5 - 0 ,0 6 ;  3 )  ycK op enae  p acn aaa  KapoTHHa b Tp eTLeu  nepao^e  

npa nepeKMCHOM q acjie  sapa 0 ,0 5 - 0 ,0 6  a Bbirne.
B kocthom ra p e , HarpeBaBuieMca npa I8 0 °C , oTcyicTBOBajia 

Kanae-jiado 3aK0H0MepH0CTa b H3MeHeHaa cose  paca Han neperaciibix 
COeaHHeHHM, CBOÓOflHUX SHpHfelX KHCJIOT, BTOpaqHHX npOflyKTOB OKMC — 
JieHaa a noraHeHacmeHHHx khphnx khcjiot c conpHxeHHbiMM # boííhhmh
CBH3HMH.

B pe3yjn>TaTe accjie^OBaHHM BHHBJieHH cyiuecTBeHHHe pa3 JiHqaa 
B H3MeHeHHH cneKTpajiBHbix xapaKTepacTHK KocTHoro sap a , H arpe- 
BaBuieroca npa 95 a I80°C  (p a c . 5 ,  6 ) .  3 th H3MeHeHaa BtipasajiacB 
b nocTeneHHOM ocjiadjreHaa npa 95°C a ycajieHMa npa I80°C  n orjio -  
meHHH, cHaqana b odnacTa TeTpaeHOBnx, a saieM TpaeHOBux sapHux
KHCJIOT C COnpHSeHHHMM ffBOÜHUMH CBH3HMH. 0,HHOBpeMeHHO npa 0<5eMX 
TeMnepaTypax b cneKTpax sapa yTpaqaBajiacL, odycjiOBJieHHan KOHBiora- 
poBaHaeM, cen e kthbh3 h adcopdiíHH, xapaKTepHaa .ujia TeTpaeHOBux 
a TpaeHOBux, a npa I80°C  a flaeHOBHx xapHhix khcjiot c conpnseH- 
HHMH flBOHHHMH CBH3HMH.



( 3 3 9 )

Phc. 5 . CneKTphi noraomeHUH KOCTHoro acnpa, HarpeBaBinerocH 
npH 95°C. BpeiiH HarpeBaHMH h nepeKHCHHe qwcjia^ 
cooTBeTCTBeHHo: 1 ,1 * , I w -  0 * ia c ., 0 ; 2 ,2 * ,2 "  -  36 ^ a c . ,  
0 ,0 1 7 ; 3 ,3 * 3 "  -  84 q a c . ,  0 ,0 6 0 ; 4 ,4 * 4 "  -  102 q ac# , 
0 ,0 8 7 ; 5 ,5 » ,5 "  -  120 qacoB, 0 ,5 1 .

1 ,2 ,3 ,4 ,5  -  ÄHeHOBHe, I » ,2 » ,3 ’ , 4 ’ ,5» -  TpweHOBHe, I " , 2 ,,, 3 " , 4 n,
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Cnocoö npoH3BOÄCTBa cyiuecTBeHHo BJiHHeT Ha KanecTBO xnpa. 
Tan, b xnpe, nojiyqeHHOM b aBTomiaBe c HenpepHBHHM otboäom xh-  
pa h ÖyjiBOHa, Öhjih BHiiie khcjiothhc anojia n 3HanHTejiBHHe noTepn 
KapoTHHa. JlyqmaH coxpaHaeMOCTB KapoTHHa oTMeneHa b xnpe, n o -  
JiyqeHHOM b ycTaHOBKe BHMMIIa.

OdcyacfleHHe
MccJieaoBaHHe KocTHoro xnpa, HarpeBaBiiierocn npn 95°C no- 

Ka3ajio, hto cymecTByeT TecHan cbh3B Measy yBejinneHHeM nepe- 
KHGHhDC COeflHHeHHa, BTOpHHHHX npOflyKTOB OKHCJieHHH, CHHXeHHeM 
COflepiaHHfl TOKO$epOJIOB H KapoTHHa H CneKTpaJIBHHMH H3 MeHeHHHMH 
sHpa b yjiLTpa$MOJieTOBOg oÖnacTH cneKTpa. AHajiorHHHan 3 aBMCH- 
moctb HaiiaeHa b kocthom xnpe, nojiyqeHHOM b np oh 3 bo äc t Behhhx 
yCJIOBHHX. 9T0 flaeT B03M0XH0CTB CyflHTB 06  OKHCJIHTejIBHHX H3 Me— 
He HHHX KOCTHoro XHpa TOJIBKO 110 nepeKHCHOMy HHCJly. MyBCTBH- 
TeJIBHHMH MeTOflaMH perHCTpaiiHH paHHHX CTaflHft OKHCJIHTejIBHHX H3 -  
MeHeHHü KOCTHoro xnpa n pH 95^C hbjihiotch TaKxe onpe^ejieHHe
BTopHHHHx npoÄyKTOB OKHCJieHHH no peaKitHH c 0eH3HflHH0M h norjio- 
meHHH npn 315 hm.

Ha0Jifo.uaBineecH b HaiuHx HccjiejiOBaHHHx ocjiaÖJieHHe norjiomeHiin 
KocTHoro XHpa b yjiBTpa$HOJieTOBoa oöjiacTH cneKTpa oöycJioBJieHo, 
oneBHflHo, OKHCJieHHeM iiojiHHeHacHnieHHHx xhphhx khcjiot c co n p a-
XeHHHMH ÄBOMHHMH CBH3HMH B npoijecce HarpeB3 HHH XHpa. Oó 3 T0M 
cBHfleTejiBCTByioT aaHHHe, nojiyneHHue npn OKHCJieHHH roBHXBero 
XHpa / 5 / , a Taicxe hhcthx ähbhobhx h TpneHOBHx xhphhx khcjiot 
C COnpHXeHHHMH ÄBOäHHMH CBH3 HMH / 6 / .

HecMOTpa Ha HeöojiBinoe KOjmnecTBO, npnpoÄHHe TOKO$epojin 
0Ka3HBaiQT cymecTBeHHoe bjihhhhc Ha ckopoctb npoTeKaHHH okhcjih-  
TejiBHHX nponeccoB b kocthom xnpe h CTaÓHJiH3HpyK)iiiee B03jieiicTBHe 
Ha KapOTHH. AHTHOKHCJIHTeJIBHOe ÄeföCTBHe HaTypaaiBHHX TOKO$epO- 
jiob HaÖJiioaajiocB homh m npn nojiyneHHH KocTHoro xwpa b ycTaHOBKe 
BHMMIIa, otkphtom KOTJie h aBTOKJiaBe c HenpepHBHHM otboäom xnpa 
h ÖyjiBOHa.

OöpainajoT Ha ceöH BHHMaHHe 3HanHTejiBHHe noTepn KapoTHHa 

b kocthom xnpe nocjie  nacoB oii bhtohkh npn 95°C . Ohh öhjih Öjih3kh 
k HaÓJiioflaBfliHMCH b HanajiBHHM nepnofl bhtohkh roBH XBero xnpa / 7 / ,
H OÖyCJIOBJIMBaJIHCB, BepOHTHO, ÓOJiee HHTeHCHBHHM OKHCJieHHGM Ka- 
poTHHa b nepHOfl nporpeBa boäh m kocth äo TeMnepaTypn BHTonKH.
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Mo sh o  cnH TaTB, m o  ÖucTpoTa nporpeBa npH b h t onKe rapa H3 

kocth cn o co d cT B yeT  Öoju>m©My coxpaH eraio b ra p e  KapoTHHa« Mmch-  

ho no 3T0iá npnqHHe b  ycTaHOBKe BHMMIIa 6hji nojiyqeH kocthhM 
ra p  c doñee buco kh m  co^epsaHHeM KapoTHHa.

ycKopeHHe p acn aaa  KapoTHHa b  TpeTBeM nepnose  HarpeBaHMH 

npw 95°C, T . e .  npn socTHaeHMH b  kogth om  ra p e  n e p e ra cH o ro  ra c jia  

0,05 m Bbime, c jie a y e T  oTHecTH 3a cqeT B03seMcTBHH Ha KapoTHH 

neperacH bix coeaHHeHHa.

Kan noKa3aJiH paHee npoBesem m e HccjiesoBaHHH / 8 /  b kocthom 
r a p e ,  HarpeBaBuieMCH npn 95°C, HadjnoaaeTCH cbh3B Meray H aKonjie- 

H«eM nposyKTOB oKHCJieHMH KonunecTBOM pacnaBuieroGH KapoTHHa h 
cneKTpajiBHbíMH H3MeHeHHHMH ra p a  b odJiacTH 380-520 hm. 3 to no3BO- 

jineT npuBJienB b KanecTBe ÄonojiHHTejiBHoro KpHTepHH ¿yin cyraeHHH  

o rjiyÓHHe oKHCJiHTejiBHHx M3MeHeHHíí KocTH oro r a p a ,  nojiyneHHoro  

b npoH3BOflCTBe, BH3yajiBHoe onpeaejieHwe HHTeHCMBHocTH OKpacKH.

Ü3 H3yqeHHHx HaMH noKa3aTejieíí xapaKTepHCTHKH oracjinTejiB- 
hoh nopra KocTHoro rapa npn I80°C tojibko norjiomeHHe npn 268 h 
315 hm GBH38H0 c flJiMTeJiBHOcTBK) HarpeBaHHH npn 3toM TeMnepaTy- 
pe h MOseT xapaKTepw30BaTB rjiydHHy okhcjihtgjibhhx H3MeHeHHH 
ra p a . 3a ycHJieHHe norjiomeHHH npw 268 hm MoryT öhtb oTBerccTBeH- 
hh HeKOTopbie BTopuqHiie npoayKTH OKHCueHHH /9TI0/. Ha 3to yica- 
3tJBaeT h OTcyTCTBPie b cneKTpe rapa xapaKTepHbix sjia chctcm c 
TpeMH COnpHMHHHMH ftBOHHHMH CBH3HMH HOJIOC norJIOlUeHHH .

B bl B 0 J  bl

1 . MccJieaoBaHH okhc jiHTejiBHue H3MeHeHHH ra p a  b np o necce  

BOflHOfó BHTOnKH H3 KOCTH npH 95°C. yCTaHOBJieHO:
- Hararae TecHoií cbh3h Meray HaKonneHneM b rape nepBHnHbix 

H BTOpHHHUX npOflyKTOB OKHCJieHHH, pacnaflOM TOKO$epOJIOB M Kapo­
THHa, a TaKsce CBeTonorjiomeHHeM b  yjiBTpa$HOJieTOBOií odJiacTH 
cneKTpa;

- 3aMefljieHHe pacnaaa TOKO$epojiOB c yBejiHneHHeM h x  h c x o ä -  

Horo co^epsaHHH b rape;
-  p a cn a #  KapoTHHa hocm t CTaraüHHíí x a p a itT e p .

2. I\/iyÓHHa OKHCJiHTejibhhx H3MeHeHHü KocTHoro rapa, Harpe- 
BasinerocH npn 95°C, xopomo xapaKTepH3yeTCH neperacHHM mhojiom, 
a npn I80°C -  CBeTonorjiomeHHeM npn 268 h 315 hm.
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FIG.l. Peroxide number changes during heating of bone fat 
at 95°C (1-4 are different batches of fat).

FIG.2. Tocopherol level changes during heating of bone fat 
at 95°C (1-4 are different batches of fat).

FIG.3. Acid numbers changes during heating of bone fat 
at 95°C (1*4 are different batohes of fat).

FIG.4. Carotene level changes during heating at 95°C (1-4 are 
different batches of fat).

FIG.5. Absorption speotra of bone fat heated at 95°C.
Heating time and peroxide numbers are as follows 
(respectively):

1,1 , 1* * - 0 hr, 0
2,2', 2 • » - 36 hrs, 0.017
3,3', 3 " - 84 hrs, 0.060
4,4', 4» • - 102 hrs, 0.087
5,5', 5' ' - 120 hrs, 0.510

1,2,3,4,5 - are diene fatty acids with conjugated double bonds; 
l',2',3',4',5' - are triene fatty acids with conjugated

double bonds;
1**, 2 * •, 3 ’*, 4'', 5'*-are tetraene fatty acids with

conjugated double bonds.
FIG.6. Absorption speotra of bone fat heated at 180°C:

1,1', 1 " - 0 hr
2,2', 2 " - 5 hrs
3,3', 3 " - 23 hrs
4,4', 4 " - 31 hra
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i,2,3,4 - are diene compounds with conjugated double bonds;
- are triene compounds with conjugated double 

bonds;
1*'>2'1,3" ,4'• - are tetraene compounds with conjugated 

double bonds.

Fig* l  -  nepeKHCHoe quciio

BpeMH HarpeBaHHH,wacu
- peroxide number
- heating time, hours

F i g .  2 -  TOKO$epOJffl - tooopherols
BpeMH HarpeBaHHH,qaCH - heating time, hours

F i g .a  -  KHeaoTHoe qjicjio

Bpe«H HarpeB8HHH,qacfci

- acid number
- heating time, hours

F i g .4 -  KapoTHH

BpeMH HarpeBaHHHtqacH
- oarotene
- heating time, hours
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