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Effect of Adenosine 5’-Diphosphate Ribosylation on Meat Quality of Qinchuan Cattle

FU Qihua, LI Yalei®, LUO Ruiming, WANG Xuerong, MA Xuhua
(School of Food and Wine, Ningxia University, Yinchuan 750021, China)

Abstract: This study addressed the effect of adenosine 5'-diphosphate (ADP) ribosylation on the mitochondrial function and
quality of Qinchuan cattle meat during early postmortem aging. The Longissimus dorsi muscle of Qinchuan cattle treated
with 20 pmol/L rucaparib, a poly(ADP-ribose) polymerase 1 (PARP1) inhibitor, were evaluated for mitochondrial indices,
myofibrillar fragmentation index (MFI), shear force, pH, and other quality indices after being stored for 0 h, 6 h, 12 h,
2 d, 4 d, and 8 d and the expression levels of PARP1 and desmin were detected using Western blot. The results showed that
the content of reactive oxygen species (ROS) in the treated group was significantly lower than that in the control group
(P <0.05) during 0 h—8 d (except 12 h) after slaughter. The caspase-3 activity and MFI in the treated group were significantly
lower than those in the control group (P < 0.05) during 0—12 h. Mitochondrial membrane potential during 2—4 d as well as
succinate dehydrogenase (SDH) activity during 48 d were significantly higher in the treated group than in the control group
(P <0.05). These findings indicate that PARP1 inhibition, which characterizes ADP ribosylation, can slow down the decrease
in mitochondrial membrane potential and increase SDH activity, preserving mitochondrial function to some extents and
delaying the decrease in MFI and the degradation of desmin and thereby meat tenderization.
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A 2L A 453477 22 1T 5035 A R O AT A A F 9 IE U
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7K 120 pmol/L Rucaparibiaif, & T4 CUKFI5#, 0 h.
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HEA G FESEK. 10% FEWRAGER) , AFE, *
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4% (polyvinylidene fluoride, PVDF) f& 5 1EHAHIE, %
WHYE, 200 mAFE1~2 h, %ELFSPVDFEE T4
P i FH TBSTZZ i WG 1) 5 % S R Wk, 5532 2% 1
R R T e 2 B ARRE e A5 A PR AR BR
PR b2 4 R 33 h, TBSTZE P FLBIEBES Wk, FHIX
8 min. JIABCHIITPARP] £ mEHilk (FifkE—Hi
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ROSE & T A4, 2 RIMEFHIHROS & 2 E K
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FEERTEMES, ROSE & H112.8%4% 2 5.29% T 57 45 L AH
¥ AIAEAE BT HIHIPARP 1 ik 298 /> ATPIH FE AR A
Y, G iR N AR BELAS, 31Tt £ 54 Caspase-3 1]
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Fig.1  Changes of ROS content in Longissimus dorsi muscle of
Qinchuan cattle during postmortem aging
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Fig.2  Changes of mitochondrial membrane potential in Longissimus
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dorsi muscle of Qinchuan cattle during postmortem aging
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50 8 APARP1 A [4{%, Caspase-3 0I5k AE Lk T
B R R
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Fig.3  Changes of caspase-3 expression in Longissimus dorsi muscle of
Qinchuan cattle during postmortem aging
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Fig.4  Activity of SDH in Longissimus dorsi muscle of Qinchuan cattle
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% & (P<0.05) , XTHRAIES 8351&?1@%/[\)&5@2
IR 5% 0 £194.00, ZE8 K20 hifJ4.16 fiF. X 1] GESE H
TS S R T A U Bl B A T LR S A ﬁﬁﬂsﬁ%ﬁ
KEZKIAFEY, MFIFIHELR2 v~2 dEEHEE
53.00 (P<<0.05) , H.E0h~8 d &AMt A] B 4% T-%) 1
. R BIPARPIHIHI I HE W 8 L Py I & 42 0 i) WL 41
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Fig.5  Changes of MFI in Longissimus dorsi muscle of Qinchuan cattle
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during postmortem aging
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XTI BY V) D30 € 25 RN 3 RIS B KAE, 5 AT
FALAEZE 7, X 0] e AP A [ 1E BT . Rucaparibih #
AW BT a2 TP IRA, 7E0~6 h b AR RE K T4
MREH, 4~8 d NFFEAREE RS, 7 2H BT 1) 7700 I
ZHmE K2, R B RucaparibAbFRIRZE 1 2 )14 52 )5 Ak
AR A A
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Fig. 6  Changes of shear force in Longissimus dorsi muscle of Qinchuan

cattle during postmortem aging
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T4 %51 18 4 F1RucaparibAb 3 24 25 )11 43 s K pHAE, 4>
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Ab R AH pHAE B IS B I Y i %, IR 410~ 12 hify
PR K T2~4 d, XJHEZH FRucaparibib P 2H i) 17 R
pHAE 73 1°85.52, 5.64. HXFHEZLIpHIE A0 h~8 dN K
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3.3%., AHFFUS M FFESSLI A H 5 5 4 A 1 pHAE AR
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Fig.7  Changes of pH in Longissimus dorsi muscle of Qinchuan cattle
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2.8 PARPIFL/KFHAAL

TR, Caspase-3RIB/KF I &, LLKH
U S BRI PIPARPYIE, 275 R A MR T2 1 AT
WIEI8FT7~, HiWestern Blot4h S 46 i ml LA H,
PIZELFE il P PARP LR R IAE0 hZE BB, XA
PARP1#E %A KFAEO h~8 dfFrs: Lik, 8 dkikHE
20 hi6.5 f5 (P<0.05) , XTHEZHPARPI1 4 H Rk K
FAE6 h~8 d4) Wl /= Rucaparib A F41101.52. 5.98.
4.02, 2.88., 12.15 f% (P<0.05) . Rucaparib4i#f
HFEIRFILEEN0L, FEIRILFARIE. 4iHEH
Rucaparib#I#l] 7 PARP1¥#4i%, Caspase-3TcV) Yy,
I BA#4F TNADTHAIATP, 4i5:LLATP. NAD ™ A
e SR ST Rt A5 K N S o SRR AT S A N (]
18 A o A A 2%

O Rucaparib4b #41 A
B IR

Oh 6h 12h 2d 4d 8d
A ]
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100~ 140 KDa PARP] | e _—:| - =” ; St 21
100~140 kDa PARP1 | = === e RucaparibAb#2H

GAPDH ‘-.--..

PSRBT A A i KL PARPL A5k P T
Fig.8  Changes of PARP1 expression in Longissimus dorsi muscle of

Qinchuan cattle during postmortem aging
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& #
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