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Relationship between Adenosine Monophosphate-Activated Protein Kinase (AMPK) Activity and Meat Quality of
Three Different Muscles of Ujumgqin Sheep Slaughtered at Different Ages

XUE Baoling', SONG Xiaobin’
(1.College of Vocational and Technical, Inner Mongolia Agricultural University, Baotou 014109, China;
2.Ulangab Inspection and Testing Center, Ulangab ~ 012000, China)

Abstract: This study aimed to investigate the pattern of changes in the activity of adenosine monophosphate-activated
protein kinase (AMPK), glycolysis indicators and meat quality of different muscles from Ujumgqin sheep during growth.
The Longissimus dorsi, Biceps femoris and Psoas major of Ujumgin sheep slaughtered at 3, 6 and 9 months of age were
measured for AMPK activity, muscle glycogen content, lactic acid content, hexokinase (HK) activity, pH, shear force and
color. The results showed that AMPK activity had a significant negative correlation with pH,, value and redness value (a*)
(P < 0.05). Shear force significantly decreased with increasing slaughter age (P < 0.05). The yellowness value (b*) of Psoas
major was largest, while that of Longissimus dorsi was smallest. For Psoas major, the pattern of change in a* was the same
as that of b*, while the opposite was observed for Longissimus dorsi and Biceps femoris. A significant positive correlation
between muscle glycogen content and slaughter age existed for each of the muscles. Muscle glycogen content was highest
in Psoas major and lowest in Biceps femoris. The pattern of change in lactic acid content was the same as that of muscle
glycogen content. A significant positive correlation between HK activity and slaughter age existed for each of the muscles.
The HK activity of Psoas major was largest, while that of Biceps femoris was smallest. AMPK activity significantly
increased with increasing b* and muscle glycogen content, and with increasing lactic acid and HK activity for the slaughter
ages of six and nine months (P < 0.05). High AMPK activity could stimulate the key glycolysis-related enzymes during
phosphorylation, HK, phosphofructokinase (PFK) and pyruvate kinase (PK), resulting in a rapid pH decline, an increase in
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lactic acid content, the transformation of aerobic respiration to anaerobic respiration, an increase in shear force and consequently a
decrease in tenderness and cooking yield, indicating that changes in AMPK activity affect postmortem glycolysis and meat quality.
Keywords: Ujumgin sheep; adenosine monophosphate-activated protein kinase; glycolysis; meat quality; skeletal muscle
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monophosphate-activated protein kinase, AMPK) & E %
A= A R R A I TR R e BRI — Rl R 1 B,
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1.3.1  AMPKJEMEN &

AMPKHEHL: —20 C %A+ T HL0.8 g% Hishi4i 5 )l
A =Sk WL B RN BRIV 2R U RE
TIANO C. 2.5 mLAZEEE M, 3 200 r/min’] %3 min,
4°C. 12000X gZ& M N E508 min, HU LEV.

SRR H . D-H FEEE0.5 mol/L. Tris-HCI

(pH7.4) 0.1 mol/L. EDTA 2 mmol/L. EGTA 2 mmol/L.
DTT 2 mmol/L. NaF 100 mmol/L. £#l£%410 mmol/L.
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U, WK ARE T, i N B AR & BT A R
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%&%ﬂ%/%z%ﬁﬁfgx 100 4
IRIFE T T g

1.4 Hmabs
KHIMATLAB [ SAS 14,054 43 1 - 3E 4T e i+ 5>
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2.1 ANEH B AL S ERFRID 2F A AMPKE 14

#£1 FHEARMEBASHRBIDFENAMPKEY (n=5)

Table1 AMPK activity of three different muscles of Ujumgqin sheep
slaughtered at different ages (n = 5)
U/L
Hi =S HRKA JERAL
3 3.27440.603" 4.86710.988™ 5.04141.538"
6 8.571+0.463" 10.963+£2.781" 11.338+£1.349"
9 10.458+0.402* 12.101£2.452% 11.465+1.461"

Ve FAKEFRARR, &R WAL RE AR SRS
(P<0.05) : FFNGFRAR, Fomi—Hik. REBLLZERLS
(P<0.05) - 3&2~5f,

HRUATA, AN H 6 S BRI 2 A A AMPKE M 22
FiE (P<0.05) , H9 H>6 Hie>3 H#kk, AFHE
FLAMPKIEPEATE], 9 HEERF, K> BRNLI>
J AL, SAHKIF PP R G 10 min, 24 HEEZ RO
LAMPK-023% 1 2 2 7 F5 H s f224 H # AMPK-a1 3]
TEPERE R TS HR AT 5 5 b & A 1 N5 Bk
BICFWAMPKIE ML 2 I &%, 9 Hgnt, &K
AMPKIE K F RN, HEZERFR LI, RPH
R TR A FE AR . AN A R Z T FR[R] — H 8 . AN [F) AL
Z A AMPKE LR /NANE 3 BAN R H 08705 AL 18] 1A
i T E S
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2.2 ANFEH B RIEAL S BRARIG 7 R BE AR T AR E 4 2R

MR 3R, B =Sk ALBY U Jy ek, B L A /s
(P<<0.05) , [A]—#BAL ANF] H & RIB Y] 1 BE 55 A 4 n
S REEES, 3 QiR 9 HlvEoh (P<0.05) .
w1 T UL PR 2H 21 K% 5 4 AL 23 5 A ) 5 B0 5 BR AR D
B TSRS A K LA R LY ) 5 K P o 4o EE A
R, B = kLS 4 205 K TR e KUK L, IF
HahWyse Ja ve 1 R oA [ L3 210 14z 1 704 Fr AS
A, B RKAIIER VU — kI B R R,
PR RL, EERUE e, b Ah T S BRARI0 °F & =2
JE IR R R G, SECRBIRM Ak, ias
BAMWEAR . SERE, HEUA R ASBTR,
o B, BT BE A R T 0N

£4 FRAARFMBASHBIGEABE (n=5)

£2  AHARTERAESIRBILE AMBRIEE (n=5)
Table 2  Glycolysis indicators of three different muscles of Ujumqin
sheep slaughtered at different ages (n = 5)
EitLa it Jit =3k L Bkl TR

o 3 2924+1.537%  5.01242.133"  4.483+1.212°
mf’il E‘gi\/gﬁ‘/ 6 5076+2.648"  9.134+2247"  6.761+2.309"
9 8.023+2.711° 1127642988  9.0224+1.567

- 3 114540348 1.549+0.346"  1.381+0.441°
I 6 1.879+0.506™  2.076+0.889"  2.121+0.387"
(ug/mL) 7= R SRR
9 20841+0.623C  2.603E£1.102°  2.6734+0.435"
‘ 3 22658+£9.015" 4273749318  48.161+15.677"
%ﬁg 6 35.375+9.661"  45.615+13.956™ 49.601414.987"
9 39.016+9.974  48.923+15.518" 49.976+14.335"

3 5.289+0.230"  6.217+£0.135"  6.474+0.182"

HhkpH 6 6.016+0.247"  7.003£0.354™  6.59610.343"
9 6.569+0.329C  7.564+0367°  6.621+0.445"

3 6.413+0.146"  6.571£0.203*  6.337+0.105*

pHyy, 6 6.158+0.193"  6.036+£0.254™  6.1124+0.913"

9 5.800+£0.224 54860277  5.902+0.771

mE2a[ M. [ EBAL3~9 AW SRR IL 2 AL

PR S REEE AR EM LT, Ho AR >
6 A>3 A (P<0.05) , A[EMALALHE R & &
BN &ER, HRAERI, B SkUE = RK
(P<0.05) ; AMSENY I > BRI > B =k
WL, [F—&BA. ASFE H N9 At >6 A#d>3 Hik; HK
TSR AL > B K> B =Sk (P<<0.05) , AN
Ao Ak >6 Ay >3 A, RWF G SERBILER
JUURE R . LR &5 B S HKE P e A S BBt 2 ) % 434 o iy 44
Infkass, B Sk T HAb SR

Sk B B LB B R WLp HAE R B4 8 5 A B
AF, RUIGEREGERRAEEAR, HE&RKVpHE T
Rl g ek, HUONME =S, BE R WLpHAE T B 1 B fx
No 3~9 HEbZ [a DL R =Sk WL, B EKNL. FERM
S WURI R AR A 22 5% . Bl H I3, WURE I
T, A LT P 5 A R 4 v R p HLAE KM B T B ] R e 52
JE WS R & R TR T S 80 BRI 2 52 1 SO B
2 S0 R A P9 B B AR 0 - TLFR B, BN TE SE T 52 5 B
IR R, WURE R b 2 36 %, AR & &t .
23 AFEARAEAL L BRARI0 3 P BTR AR E 45 R

K3 AHARMEBASHRBILERANDTN (n=5)

Table 3  Shear force of three different muscles of Ujumqin sheep

slaughtered at different ages (n = 5)

N
i 3L L JEIIL

3 55.875+7.869" 52.474+7.423 46.130+5.114

6 48.263+6.304" 35.756+5.146™ 28.412+4.005"

9 40.4111+6.018 23.13443.290" 14.519+3.773<

Table 4  Color parameters of three different muscles of Ujumgin sheep
slaughtered at different ages (n = 5)
PEbr W i — 3L L JERNL
3 23.475+2.834" 2752443323 32.135+3.197%
L* 6 25.016+2.217"  23.451+2.885"  26.946+2.531°
9 26.992+2.309"  20.236+2.317"  21.728+1.872"¢
3 2047142.105"  13.448+1.728"  14.156+1.525"
a* 6 12361 +1.836"  11.225+1.510®  16.112+1.893"
9 8.840+1.194° 8.983+1.377°C  17.843+1.974"™
3 2.747+0.882* 2.876+1.657* 2.914+1.183*
b 6 3.901+1.156" 3.613+1.789" 5.280+1.836™
9 5.042+1.137° 4.925+1.410° 7.542+2.034"

4] A ASFIHRBAL A R LD * A Bl B KAl HX
NS, W E b BN, R — BRI BEE A i 5
SRR ETHES, 9 ARNARIR KA, 3 i vE/ME
(P<0.05) 5 BERNa* ARSI, B —kIlE
WKW R S50 B, [/ — A3 A liE B R K
B, HoN6 Hik, 9 Al vE/ME (P<0.05) 5 A
A )RR WLL* 38 B B KA, I — kL, e =k L
LHBEE A ke 2B s, 9 Hlkiks|HRE, 6 J
WHW, 3 A NER/AME (P<0.05) , HAREAENT
B dh

#5 AAARMBASHRBILERRAE (n=5)

Table 5  Cooking yield of three different muscles of Ujumgqin sheep
slaughtered at different ages (n = 5)
%
Hik JBE =Sk L JERIL
3 63.586+1.723"  67.635+2.212"  72.246+2.086*
6 77.127+1.106"  73.562+1.774"  76.835+1.420°
9 82.693+1.289°°  80.125+1.206™  81.839+1.061™

HFRSTIA, Al — A 2 R B E 1 n 237
s, 9 ik s KMl (P<0.05) , AR[FEIEBALE,
3 AW NIE R > & KN> K=k (P<0.05) ,
6~9H WM Sk > RN > T m K. & S e
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BIY) bl B G KRN, B VIR, A R AL
FEZE, BAAREER. BT BEE H B mALA IR 4R 5
GEERE LT IR, ELHEREIR T RRE = ANIR) AL
RNV A A, RUIBERILS T S LA SRR
A, SRV, BT BUA R I 2 57
2.4 AN[EA BANERAL S BRARID S N AMPKIFE V5 08 AR
AN PAL 5 2% T A (R RH A 23 #r

6 AHEARMERALPRENF PAMPKIE YL 5B 1571
PURTH AR B ST

Table 6  Correlation analysis of AMPK activity with glycolysis
indicators and meat quality indicators
EiEL 3 A 6 ik 9 ik
YlthipH 0.301 0.131 0.123
pHay —0.265 —0.454* —0.241
LB I & 0.569* —0.021 —0.020
ARG H —0.568 0.021 0.019
HKE P 0.363 0.690%* 0.664
L* —0.366 —0.015 —0.012
a* —0.012 —0.400* —0.361
b* 0.664* 0.101 0.097
55917 —0.002 —0.154 —0.140

VE: s BEMK (P<0.05) 5 == HEZEHL (P<0.0D) .

R A, Bk E, AMPKIGMEREEpH,, . a*
TrE R EE THRES (P<0.05) , HEb. NIBEEM
wEE. 6 HiR59 HI LR & EMHKE I & RILE
& I (P<0.05) .

3 & #

B BRABI0 2 52 J5 AN [F AL B B L AMPK G 1 b e
FRARAREAS 5] A2 KB B S IS [R] AR AR AE ;s AMPKAT A
VTR AR AR, AT RS SE S T, AMPKYE 3
AT T EUE IR LW T R ) DGR K L N SR B g A
VAT V2 VA e v T S R G B R 3R AMPPKOE T T
pHIE . a* PR, AMERZ, NFE S ESHKEE
Tt mife b . 3 59 HEdMtL, AN,
AMPK G PR s, UM & bRy, HKE 1
Fl— RS RN B Sk KWL 8], SR K
AMPKE M i, BERE MR R, ERWIIR .,
SKIURE B A R 18 . % S HKGE AR L #4 5 AMPKS
PR —E . UpHIE T B 2K sl 85 9] 771k 2]
BOKAE, W% 5 RN . AMPKIE 14 5 0 B2 AR 55 10
TRbR IR AR AR B B ARG, 3R B AMPKORIURE % fif
PIANE PR S8 7 LA I 22 5, 5 BRAR D 2 52 5 IR
75 AR N TEENE, TGS T AMPK, 38 i 52 mi i

iR 5 B I kA O 2 DR g T S i R R R, S UL
JR ZE S o AR T 3 — 20 BT ST 1 AMPKG T 20
SR ILA i LR T 25
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