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Abstract: The relationship between intracellular changes in the muscle cells and meat tenderness in different yak parts during different
periods of the postmortem aging process was explored. Yak meat was treated with air cooling (0~4 “C, air speed 0.5 m/s), and the front triceps
brachii muscle (TB), central longissimus muscle (ML), and rear semimembranosus muscle (SM) were taken between two hours and five days
after slaughter. The pH value, extracellular space area of muscle cells, mitochondrial morphological changes, and activity of the energy factor
were measured. Moreover, Ac-DEVD-CHO, a specific inhibitor of caspase-3, was added to perform sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) protein electrophoresis. The results suggested that within 12 h to 24 h postmortem, a significant reduction in the
pH of ML (pH=5.17+0.4, p<0.01) was detected. At 24 h postmortem, the extracellular space area of SM was significantly increased by 48.75%
(p<0.05) compared with that of the sample at 12 h postmortem. At five days postmortem, significant mitochondrial fusion occurred in ML, and
some mitochondrial crests remained in TB. At three days postmortem, the adenosine triphosphate (ATP) content of ML was significantly
decreased by 79% compared to the samples at 24 h postmortem, and almost fell to the lowest level (p<0.01). At 12 h postmortem, the protein
degradation in TB and ML was significantly inhibited by the caspase-3 specific inhibitor, and an apparent 30 ku protein band was detected in
ML. The result showed that the aging process postmortem, the environmental changes in the muscle cells of different parts of yak, and the
changes in the quality of yak meat are synchronized.
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Fig. 1 Postmortem changes of pH in TB, ML, and SM muscles
of yak meat during the aging process
JE: TB, AI3EAL =3k triceps; ML, F3f4 KA The
longest back muscle; SM, /&3XFJE AL Half a membrane muscle.

32 R ERALAE A A L8 A IR IR R AL

1200501 o
100050+ EML an
HSM
80050 - Bl
aA
60050 - bA 225

beAbcA

cdAB
40050 o e ks
A cA B
50 1 1 1 1 1
2 6 12 24

72 120

Interm ediate area / pm?

Storage time / h
& 2 EEmAIE PRSP ARE R

Fig.2 Postmortem changes of the extracellular space area in TB,

ML, and SM muscles of yak meat during the aging process
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Fig.4 Postmortem changes in mitochondrial morphology of TB,

ML, and SM muscles of yak meat during the aging process

E: WAL K 15000 4%,

4 AR SIS ], HB A AN R B AL N B A
TEAGE AL . S5 2 h, A FEEBAAEA: 2R AR
TG, WURLFAELE 1 o B B — 5. K] 4-TB.2d A1,
K] 4-ML.2d.Al i 4-SM.2d.A1). 3£)5 3 d, ML £k
TR MR EHDIR (B 4-ML.3d.C1), SM ZRRifAH I —
SERE LN E R (B 4-SM.3d.CD. )5 5d, ML
TB. SM ZRIRIERIE %, (RN E2s R aan
23 (B 4-ML.5d.D1), TB iBAH sl TG54k
& (J&4-TB.5d.D3), SM ZRKLiAZ IR 454 [RI 77
fE (] 4-SM.5d.D1). ZeRifA Ik SRR ik
SRR E BN T, AR A R AL
LY BRI RE 0, TSR LT 4 5 L kT
o AGES: SM R IR IRER L (Rl Y, b

HAWE, B3, LA 5 R, Zohitk
Bz, RE5EEZ ANV LR B ST .

35 FhaEaAET AR ARKEENL

Mark DEVD control  DEVD control DEVD control DEVD control
2h 12h 3d 5d

———— - h
Mark DEVD control DEVD control DEVD control DEVD control
2h 12h 3d 5d

C
ku )
245 «nee B e en b

100 — = b

) by

- e
759§ L4 O N ‘
63 st H iml‘ .
43 - 2 : .

35
25

Mark DEVD control - DEVD control - DEVD control DEVD control
2h 2h 3d 5d

Bl 5 ERMHIRETTIERMITF RS ERRMRETL

Fig.5 Postmortem changes of total protein degradation in TB,

ML, and SM muscles of yak meat during the aging process
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