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Effect of Cooking Temperature on Protein Oxidation and in Vitro Digestive Properties of Yak Meat
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(1. Academy of Animal and Veterinary Sciences, Qinghai University, Xining ~ 810000, China;
2. National Yak Meat Processing Technology Research and Development Professional Center, Xining ~ 810000, China)

Abstract: The digestibility of myofibrillar proteins (MP) extracted from yak meat cooked to different internal temperatures
of (40, 50, 60, 70 and 80 °C) was determined during in vitro gastrointestinal digestion, and total carbonyl content,
total sulthydryl content and Schiff base content before and after digestion were measured. Ultraviolet (UV) absorption
spectroscopy, endogenous fluorescence spectroscopy and sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) were used to investigate the oxidation and digestion patterns of yak meat proteins during gastrointestinal digestion.
The results showed that total protease hydrolysis of MP from yak meat cooked to 60 ‘C was the highest after simulated gastric
and intestinal digestion (88.64%). The rates of pepsin hydrolysis and total protease hydrolysis of MP from yak meat cooked to
80 C decreased by 34.10% and 22.47%, respectively, and the rate of trypsin hydrolysis increased by 75.34% compared
with MP from raw yak meat. The total carbonyl content after simulated gastric and intestinal digestion increased by 81.42%
and 77.40%, respectively, and the total sulthydryl content decreased by 30.02% and 36.43%, respectively, compared with
raw MP. With an increase in cooking temperature, the Schiff base content gradually increased, the UV absorbance was
significantly enhanced, and the endogenous fluorescence intensity was significantly reduced. The SDS-PAGE patterns
showed that the protein bands were severely degraded and even disappeared after digestion. It was found that the digestibility
of MP from yak meat cooked to 60 ‘C was the highest. The degree of protein oxidation in yak meat cooked to 80 ‘C was the
strongest and increased during gastrointestinal digestion.
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Table1  Changes in gastrointestinal digestibility of MP from yak meat

cooked to different internal temperatures

HOLIEREC B ERAMKER/% REARKER% SEAKEFR%

A 87.19+1.42" 3.09+2.60° 90.28+4.17°
40 73.89+5.26" 13.17+4.81° 87.07+1.93°
50 70.6342.33" 14.86+4.10° 85.49+2.10"
60 74.89+3.59" 13.75+4.23" 88.64+1.82°
70 61.66+5.89™ 23.37+591" 85.03+1.73"
80 57.46+4.50° 12.534+3.52° 69.99+3.89"

T AN FRARRRZERLFE (P<0.05) .

PRI RG RN, EAREN TS, EEBHL
KRG, TRRR NN Trr A s 5N &
5 A AR DG B, AT E I fe e B B 1 ) K R AT
ROR AR AL R Y, phah, B & (A R A R
I fRAE IR S5, R ARG PR E R 2308, X5
Santé-Lhoutellier: ™[RI 5t 45 5 K40
22 RIS R

T A A Y] A AR B S R B A A
PR R AN A P R, L R e R R AR
MEERRI Z—, R TEA AR . —
feokid, S EME, RARMEERLD. mEl
Fron, AW A RE B i AGHT e S R A Y
B HH LR B R K (P<<0.05) , Hoim T Elk}
W. SEERAMLL, 80 CHyHMHIME A S HRES
BIK 785.16%, & BIHWIEEA IS HESEIE A
T81.42%, ZMiHL)a R & B K 1777.40%. 1E
MFEFOEE T, BEAERERESES T EIELE
(), HAGHT SR S R K. 80 CHEAE A

AR B BRI S R B IHALE 191.07 £, 2 ALAET
114 f%. bBIREEREH], MPLId B piE M LG BBkt &
BEFETHR (P<0.05) , RUIHMLIE K S EEAHAR(Z
SFNHE— B T BRI, X 5 Van Hecke5™"
MW e S R — 8. A AR E 5 80 R SRR B
R OE 1 H PP E RO . ERHRIIN TR, A
i E AR T A, BT DU R e R T R
P51 I PRI B i ™.

35

E 30t D?ﬁfgfﬂ

) =EE

g5t

EXL mmwk )
ﬂilmﬂ 15+

ok

= st

EiaIG)

Jiklpg 40 S0 60 70 80
L/ C
NG F AR R AE F AL B BER AN R
IR R 2 5 3% (P<<0.05) , [EI2fH.
PA1 Alal bt 2R e 4871 S BT BE % A
Fig.1  Changes in total carbonyl content of MP from yak meat cooked to

different internal temperatures before and after digestion
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cooked to different internal temperatures before and after digestion
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Changes in total sulfhydryl content of MP from yak meat
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Fig.3  Changes in Schiff base content of MP from yak meat cooked to

different internal temperatures before and after digestion
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Fig. 5  Changes in endogenous fluorescence spectra of MP from yak

meat cooked to different internal temperatures before and after digestion
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