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Table 1 Changes in shear force, content of mitochondria Ca*, and activities of calpain—1 and caspase—3

ke -1 i T ROE B3

e 3, B 14 /h 341 71 kef Ca?4 % /mg- 1" it ) it )
0 479 + 0.06° 223 +0.03" 1 I°
96 3.17 £ 0.13 252+ 0.02¢ 0.14 £ 0.01" 1.30 + 0.02°
192 3.74 = 0.05" 220 = 0.04" 0.06 + 0.01° 1.16 + 0.13"

 a—c R AN [FIE R 0 RE A (] A7 4F 35 22 5% (P < 0.05), T [,

22 H{YIHE%&KMk Ca?kFE, SEQMH-1F
4 % 40 RELR T S R B -3 i 1 RO AR SR M4 A

2 Wi MU SRR Ca>KF | 52K
PTG —1 9% P % 20 3 T R0y i -3 3 e 1% A 6
i, WEEERKIE YIS Ca? /K P2 R
A (P<0.05) , 585 8 I -1 1% Ve 2 0 35 1E A
K (P<0.01) , 55 4 L 98 T~ %00 il -3 3 1 2 A I
T OE (P<0.01) 5 85 28 -1 35 1 5 44 Jf 4 T %%
o7 il =3 9% 14 5 A 2 TR OC (P<0.01) , 5 Ca™ 7K
-5 B A G AR T AN -3 TR
Ca® 7K 5 1 3% IEAH 56 (P<0.05) , 4676 (M -1 1
PERZZ Ca? /K V5, A Re &K 85 & -1 7
P 32 4 i R 58 52 e XL & 40 pH A ATP &% 1 45 38
Ko ANMEYR TN -3 T P A7 A0 T P
P, SRR Ca R ALl CYTC Bk & M b
F14) D) o A R T RO -3 BTG e R P
A IE PR . BSAR FTEE-1 5 20 MR TR
it —3 349 Ay 7K A UL ST 4k A 2 5, LR AT 4 2
JoT 8 firk P LR 2 4 ff e O L 22 I iR, KR o
R E A S5 X — B f2 P, 45 8 15
fiti—1 7] G825 B 0T UL J5E £F 4 28 1A R, T
20 O T 0 -3 7 R A AR 18R] K i
WUR 4T 4k

2 AREMHENEMEATTHSENETEFK
FBEAE - RERBATHME-3 EEEXESW
Table 2 Correlations between shear force and content

of mitochondria Ca* and activities of calpain—1 and

caspase—3
mEEG  mieAT
Wwh HBET Bl AE#-3
prglica EE
Wi h 1 -0.704*  0.900%*  -0.983**
5 8T 1 -0.352 0.716*
45k 6 B — 1 -0.896%*
1 &
e A 1
B3

I FoR P<0.05 %% R P<0.01,

23 Ca*EEEBRRATCRATESESERX
BEARNTH

J W Ca 75 5 MR 5 5 A, &
FI BT 27 0 BT 208 Ca (5 530 % S A T2 AR G AR 5
ot 3 [ B 1 TR AR R AR ARG O, 45 R R L
9% h 50h XL, ¥EH TN BEEREARE
£F CaF5mpg, Hh 54 LRk EREN
B, 2 T IHRINZERET;192h 5 96 h XTI, %
EH 3R EEREANEET Ca 5 5,



2286 H12W

HF WA R P Ca i1z 5 4 F1E R 217

B M ERBEREAR (£ 3), Hi  ATP2A1
B Ca*~ATPase, £ ZfEfL ATP K, H4F Ca>
P 200 0 5 A B 2 N T IS | 2 5 R W /6T ik
[ K S o S T =S ] s =P PR S B K D= R e et B
I35 K R ik /KO 1 AR S 04N N B T A BT
W, Sl KEE T8, ATP2A T i FK Ca® i ik
JERBRERE ARG E . VDACT 5 VDAC2 i HL K #
PERE T EE 15 2, Lok Aom i M i
FL (mPTP) (9 #4) BB 4325, 45 mPTP 9 FF i, He
SIS R NV B N BT e

mPTP A 0] 3 FF i, bR Ca®ilf 2% nl BE i it 51
2, SLC25A4 & 5 £ i 1k ADP/ATP W) % % |
PPP3CA SN E5 A M, FE A0 N Ca* N F (5
Bl AR, MYLK2 & — b 46 /45 7 2 A
PRA A, 5 LA SO A DGR AN ) IE ) Ca (i
S AR AL R B SIS U 2 LA B P
TR KA, Ca>RIFL Tl — R I E (TR IB A
b, SIS R S WLAE M s . WLET 4 R ik 25 20
2, IR 5 2l J& 5 I LA f) B8R

®3 FARMEH CFSERPEENERREEAR

Table 3 The differentially abundant proteins enriched in Ca® signaling pathway at different storage periods
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Table 4 The differentially abundant proteins enriched in apoptosis signal transduction pathways at different storage periods
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Fig.1  Apoptosis of differential abundant proteins mapping in Tan Sheep meat at different storage period (KEGG#04210)
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Fig.2 Core network of calcium signal transduction in postmortem tenderization of Tan sheep meat
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The Transduction Role of Ca* in Meat Tenderness Development of Tan Sheep

Ji Chen', You Liqin', Liu Jijuan’, Luo Ruiming"
('College of Agriculture, Ningxia University, Yinchuan 750021
*College of Food and Wine, Ningxia University, Yinchuan 750021)

Abstract This study was design to clarify the important transduction role of Ca®* in meat tenderness development of Tan
sheep during postmortem storage. Results indicated that the shear force decreased significantly before 96 h, and then in-
creased significantly from 96-192 h. Mitochondrial Ca®* levels increased significantly before 96 h, and decreased signifi-
cantly after 96 h. The activity of calpain—1 decreased significantly with increasing time postmortem. The activity of cas-
pase—3 increased significantly before 96 h and then decreased significantly. Correlation analysis indicated that the shear
force was positively correlated with mitochondrial Ca* levels, and significant positively correlated with activity of caspase—
3, significant negatively correlated with activity of calpain—1. 0-96 h, 5 up-regulated differentially abundant proteins and
2 down-regulated differentially abundant proteins were enriched in Ca®* signaling pathway. 96-192 h, 2 down-regulated
differentially abundant proteins were enriched in Ca® signaling pathway. 0-96 h, 30 differentially abundant proteins were
enriched in apoptosis signal transduction pathways. 96-192 h, 15 differentially abundant proteins were enriched in apop-
tosis signal transduction pathways. The energy from hydrolysis of ATP was used by SERCA to drive Ca** transport across
membranes. Increasing of VDAC likely provided channels for Ca® lead to mitochondrial Ca* overloading and mitochondri-
al dysfunction. Meanwhile, increasing of VDAC could be related to the increase of CYTC in cytoplasm, thereby caused
the cascade of apoptosis, and activated caspase—3 to hydrolyze structural proteins, finally influence tenderness of Tan
sheep meat. In addition, the decrease of actin was caused by Ca?*, and provided the contractile mechanism of muscle
tissue, thus affecting the tenderness of meat. The conclusion of this study further confirmed the important signal trans-
duction role of Ca* in the development of meat tenderness during postmortem storage.

Keywords Tan sheep; meat quality development; Ca®; signal transduction; proteomics
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