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L1 s 5iK7H

B A RE R A i H O B R R AR ik
WAEL T TR 1 37 5, i W) — A 4 3% 634 77, B AR
& KB IER MERETCHNG FRTE2 ~4 % (kELY
SR 24 SKBAER  SEATAS L 16 ~ 18 h, HARMLK

T AL WERR BT CEDTA (R ALEE &R
B4 . L WE .CHAPS HEPES | Ti /K i B2 4 75 1 R 41 44 |
AR AL, B or B 2. K . Ac-DEVD-AMC
Ac-IETD-AMC Ac-LEHD-AMC ,
L2 R {=s

UV =250 B AN 35006 BT ( H A B A A 2R
7), C — LM4 R0 300 A BRE A (AR B Rl R
%), TGL—24MC & & X 5 # @ R B O L (KD
AL AH RN ) , FA2004B 7 By 7 K ( F A6 R
A RA R WHe, B
1.3 {58i&it

VEHE 24 S AR ISR HAH AT A9 4B A4 i 0 4, %
HHATHENL S 5, P B )5, BT 0 ~4%C X i#
0.5 m/s 45T ML A 20 b Ry i AKRE = Sk L
(TB) &R = KL (ML) 5 3K L (SM) 3 4>
ANTRLER AL P RE, T BB E] A E (0.5 h 2 h5 h
10h.1d2d3d4d.5d.6d.7d)#7548) 05 WL
214 /N Ak 38 8 LA M caspase-3 | caspase-8 |, caspase-9
5 1 5E o
1.4 MERRETE
1.4.1 81y

BURZy 4 em it 100 g 747 (9 PARE (BR 25 1
Hig s A &h i 40) e NSRRI AR, I e T8 1,
TR 80C /K 8 B i A4 22 PR Ph U L 75°C I v
MEE(20°C), KIGHEAE 1.27 em BB G UT
JUVET 24 75 1) 8l I < A, R B B0 0 A 5 BT B0 g,
TR 3 W, BOFIME .
1.4.2 JJUsER4E/ R AR 5

Bl g EE, F§ 8 mL MFI 2% p 3 (100 mmol/L
KCI,20 mmol/L K, PO, .1 mmol/LL EDTA |1 mmol/L
MgCl, .1 mmol/L NaN,,pH {8 7. 1), ¥ [N o & 4 [
fho FFfS R e 1000 g F B0 15 min, 3522 1 3
W, UUTE R 8 mL f) MFT 2 il {2 o Ak T Ak vk
&, T 1000 g B0 15 min, 5 BEHW. TOEH
5 mLfY MFT 22 i {ff 2 857 b T 2l 25, AT 200 H
JE i 0 W0 i 98 i R U, 73 T S mL MFT 22 i 35 1)
LB ET 4 35 i B8 R o 3 g i A 0 JULBR 2T 4t 2
A T R U4 iR i 0 E L B S A, SRS T MFT 2%
PPORCKE L BT R E R OB R 0.5 mg/mL, AR5 TE

540 nm T G HCROG BT f 45 2R 3R L) 200, 5 2 AL
A VN = 88
1.4.3 caspases i JJ

IS R AT i 200 mg, ¥ VR &4 T 7E 0.5 mL
100 mol/L HEPES(pH {H 7.5,10% fE4#,0. 1% NP —
40,10 mol/L DTT) SRfif ¥ B , &) 3¢, Fe B2 Ul 3
(VR AN -20°C) ,18 000 g 5.0 30 min, B |-
T E T 4CHMT R H 20 pL @Y B
WL 0.2 mL U 28 w1 (10% sucrose,0. 1% CHAPS,
100 mmol/L HEPES,pH {H 7. 5) 1 5 L & i 7¢ 5
JEE L) B L W K . caspase-3 | caspase-8 | caspase-9 [1]
JBE W 0 H & Ac-DEVD-AMC, Ac-IETD-AMC,
Ac-LEHD-AMC OB 52 W & 96 LAk /Y it A A b
TE37°C 4 AF F A 1 h, 8K )5 43 51 7E 360 nm
460 nm FY KRN K S PR BRI G 5 o B
T BAE T B 03 BB 2 5 IR AR B R R 9 Ol ik 8 R
NS
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e Bt J5 1 I ) B A AR AL . ST X L R A4 B
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Fig. 1  Shear force values of the muscles during

the postortem aging
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Fig.2 MFI of the muscles during the postortem aging

2.3 caspases-3,8,9 i/

ME 3 151, caspase-3 £S5 )5 0.5 h BH&H &
P (P>0.05), %5 1 d TB.ML fl SM 3 4~ £ [fl
FR AL caspase-3 1 J) # 5 4% i % 2% 7 (P < 0.001)
S 2 d PR3 D RTEER AL caspase-3 1% JJ#R A
AP >0.05) ,caspase-3 7E5 )5 1 d % J1 .35 5
FRES)5 0.5 h(TB,P <0.01; ML, P <0.01;SM,
P <0.01),TB #1 SM Y caspase-3 5% )5 1 d ik 3| iz &
571, TB 1) caspase-3 52 J5 4 d i BLIE J S AR (B
ML ff) caspase-3 52 J5 10 h J5 ik 45 &6 1, Z )5 T
WP R E TGS, 252 d V&
H, W5 45 R 5 Underwood ™' BF 5 45 A R,
Underwood W} 4% 45 5 . 78 caspase-3 [f# G 71764+ 4 52
JEE R, NAR YGRS &5 R LUR %5
caspase-3 A Fb & F R AR 09 2 2 8 A0, H it AR
caspase-3 245 T 52 J5 4840 A A BT A
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Fig.3 Caspases-3 activity changes of yak meat during aging
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Fig.4 Caspases-8 activity changes of yak meat during aging

MES 13, 525 5 h caspase-9 1F J) i & & T
#J50.5h(TB,P <0.01; ML, P <0.01;SM, P <
0.01), H ML F1 SM f caspase-9 ik Z| & & 15 1, 1M
TB [ caspase-9 7E52 J5 10 h J5 ik B e @& 16 1, &
FIMRE Y 2.39 f%,10 h FIF MG 2 & TR (P >
0.05), ML [ caspase-9 i J7ES: )5 5 h JFih B %
TF,5%)5 3 d caspase9 {§ I AN FAE4L (P >0.05) ,
BT A, TB #Y caspase-9 7E % )5 5 d ik B i iK 1%
N, ZEIHEER ETHES
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Fig.5 Caspases-9 activity changes of yak meat during aging

2.4 =[5 caspases i NI X ES

M1 15 H,TB [ caspase-3 Fil caspase-8 3§ JJ
FIEE B EM (R =0.692, P <0.001) ;caspase-3
Fl caspase-9 }E T E B FEMEIE(R =0.683,P <
0.001) ; 7 caspase-8 Fll caspase-9 i J1 Z 6] [6] &£ 17
TER E A KM (R =0.813,P <0.001); 8541 /1 5
caspase-3 fll caspase-8 J§ JTHR 2 B E A M (R =
0.630,P =0.002;R =0.800,P <0.001) ; AL 5 £F 4
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/N AEAE Y caspase-3,8,9 1 J1 F Y 1 I #8 L A%
BEMEME(R=0.945,P <0.001;R =0.833,P <
0.001;R =0.959,P <0.001;R =0.958,P <0.001) ,,
MF 2 15 H, ML 1Y caspase-3 Fll caspase-8 1§ JJ 5 )5
BEREMEXM(R=0.517,P =0.014) ; caspase-3
caspase9 {§F W2 B FHF M (R =0.760, P <
0.001) ; T caspase-8 Fll caspase-9 }§ J7 2 [6] [F] ¥ £F
TES.F A P (R =0.790, P <0.001) 5 37 8] 73 55
caspase-3 | caspase-8 Fll caspase-9 J§ 77 # & i 3 AH 3¢
PE(R=0.703,P <0.001;R =0.767,P <0.001;R =
0.642,P =0.001) ; LR 7 4k /N B k38 805 caspase-
3,89 1 JJ RN BT Y] 7 # AR A O ME (R = 0. 941,

P<0.00l;R =0.885,P <0.00l;R =0.961,P <
0.001;R=0.958,P <0.001), ME3IHH,SM 1
caspase-3 fll caspase-8 % 152 )5 B W FH AH LM (R =
0.46,P =0.030) ; caspase-3 Fl caspase-9 7 7 th 5 7.
EAH M (R =0.718,P <0.001) ; i caspase-8 #ll
caspase-9 V& JJ Z [i] [f] #f A7 7E W % A CPE (R =
0.894,P <0.001) ; 854 /1 5 caspase-3,8,9 if ;1 &
BEMEM(R=0.643,P =0.001; R=0.871,P <
0.001;R =0.733,P <0.001) ; LI £F 4k /)N A 1k 38 %k
5j caspase-3,8,9 1 J7 A1 55 U] J7 # 5t B 0 25 AH OC 1k
(R=0.925,P<0.00l; R=0.905,P <0.001; R =
0.968,P <0.001;R =0.965,P <0.001) ,

F1 FEFETRAZKA(TB) 5§05 LR 48/ 7 (L35 4 . caspase-3,8,9 iF WX 317

Tab.1 Correlations among share force , MFI, caspase-3,8,9 activity in TB muscle

ZH caspase-3 1 JJ caspase-8 1% J caspase-9 5% J] 51011 UV £F 4/ 1 Al 36 %
caspase-3 Iif JJ R=1 R=0.692, P<0.001 R =0.683,P <0.001 R =0.630,P =0.002 R =0.945,P <0. 001
caspase-8 Jif JJ R=1 R=0.813,P <0.001 R =0.800,P <0.001 R =0.833,P <0.001
caspase-9 {i§ /] R=1 R=0.346,P =0.115 R =0.959,P <0.001
i) R=1 R =0.958,P <0.001
WU EF 4t/ AL 45 B R=1

*2 EEPHETHEKA(ML) TN IEREFLENF LB caspase-3,8,9 i& X
Tab.2 Correlations among share force, MFI, caspase-3,8,9 activity in ML muscle

e caspase-3 i JJ caspase-8 i JJ caspase-9 i Jj 4 WU £F 4t/ R A 35 £
caspase-3 Jif JJ R=1 R=0.517,P=0.014 R =0.760,P <0.001 R =0.703,P <0.001 R =0.941,P <0.001
caspase-8 if JJ R=1 R =0.790,P <0. 001 R=0.767,P <0.001 R =0.885,P <0.001
caspase-9 Jif Jj R=1 R=0.642,P =0.001 R =0.961,P <0.001
g R=1 R =0.958,P <0.001
JUUIE 2T 4/ e Al 46 % R=1

x3 ZRERFEFEM(SM) S5 AR %/ 7L 55 caspase-3,8,9 i& N X 55
Tab.3 Correlations among share force, MFI, caspase-3,8,9 activity in SM muscle

24 caspase-3 1 JJ caspase-8 {5 JJ caspase-9 1 J] 5917 WUBEF 4t/ A48 %
caspase-3 1% /1 R=1 R =0.46,P =0.030 R=0.718,P <0.001 R =0.643,P =0.001 R =0.925,P <0.001
caspase-8 Jif JJ R=1 R =0.894,P <0.001 R=0.871,P <0.001 R =0.905,P <0.001
caspase-9 if JJ R=1 R =0.733,P <0.001 R =0.968,P <0.001
51 R=1 R =0.965,P <0.001
WU EF 4t/ e A48 % R=1

3 WU 27 2/ A4 805 s A 6 S e

HIE 1 AIIEL 2 & 52 05 AN RS0 AL 1AL A 5 4 7
(HAR & PR JUHRBUAESS 3 KA 7 K, 5791 1
F MR, ML 85 9) 3 4 28/ T TB Hl SM, 7 i34
1 ~5d,ML 5 TB Al SM (39 9] I AHZE B, 46 5 K
ZIEHIZEFF AR AE /N, Polidori™ ' BF 58 3 W 45 it K
JULBROEE 35 0 T HAB TR AL A . 15 Calkins'” 25 B
FFEAE AR, e BUREA 3 d M1 6 d BE N BT 1 T
WS, UG 6 KBNS 9 KTVl PR

BT FE R B 2 LR T 4 58 1 R A, LD 2T 4/
FrALHE B4 W TF v, T o P R B L
P2 R, 2 BUAGGE R op LISER 2/ Ak ds 20
EL | IS g a7 N I R a5 B P | W A N A
fESENE L d B 5 d 8 ETE . W ML LR 2F 48/
FALFEECE L TB F1 SM W, 25 3 d F 5 d Lk
Wi, AIE 1 BSR4 W57 Ul ) 3 N R,
A S 23 B A5 35 80 ) 5 LB £F 4/ k46 5L
AU XA, Koohmaraie' ™! #F 58 % B 52 )5 2F 1A £ bt
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K3 ~5 Bin, %5 MAVE E3E & T caspase
W) caspase3 i 5 5 1 d B B F 95 0.5 b
(P <0.05) ,caspase-8 {if JTESA )5 5 h ik B fx =1 )
(P<0.001),5 )55 h caspase 9 J§ H B FE T%)5
0.5h(P <0.001), caspase-9 7§ J7 &ix /& & B 8%
caspase-8 fll caspase-3 1. , Adams' ™ % B 52 5 G
FEffi caspase9 5 caspase-8 B ¥ T, 7] W 7 1k
caspase-3, %5 1 d TB il SM caspase-3 1§ J735 3| &
FfE, ML W AES2 5 10 h 3k B e 36 ), %2 )5 2 d
3 ASASEER A LA A B 3 O B AR AR TR (P> 0.05) ;
TB I ML [ SM 4 A ik 3| caspase-8 {if 77 55 & {E ; H.
ML # SM [{] caspase-9 TES2)5 5 h A B & & 16 1, 1M
TB ) caspase-9 ¥ 176 S5 10 h 3 514 2 (i, 12 0
WIRME Y 2. 39 ff . BRIEXTFE R E R BIR, &
BRI B caspase 16 N FEAE 25 Kemp '™
W R A W BB B IL caspase 2 e 41 LR
3 B 2838 FE PR LAAS ] (4 BU A AE

MAH KA 23 #r FR 45 1Y caspase-3 5 caspase-8 {if
7143 515 59 9) 0 MR 2R 4/ Ak F8 05 2 A 56
PE(P <0.05) ,Kemp '™ FERF 78 5 )5 f A AT 7 o
i AK N caspase 1 J3 5 5P 5 9 56 R I R BL TR
L5 Y caspase-3 X [ figk 200 1L 1 22 4 1 kS 2 ¢ B A
LB HE DY caspase-3 1% Jy T i AT LA 203 DY Y B
JE . Kemp %5 BF 58 % BUAN ML T2 3.7.9 %R
0h AN 32 h By LU Bl 55 1A By B8R 52 3E A OGS
Costelli""* B} 53 % B 20 M I 7 1 G A7 B 16 it L Jst 27
4t 1, Ming Huang‘ % caspase-3 1] L) [ fift £
LBl & B AR LR 8 B 55 8 B Rk ke B AT D
B TZR 7 4855 W 58 AL, 5 L 21 4 45 4 A7
WA T, PR G AIE ] caspase-3 J& 2 5 Y 28 I 1 14 56
BEEE . Porn-Ares'™ % BH calpain f) 45 S 5 1) 1
57 calpastatin T] UL #% caspase-3 [&f# , #E 1M caspase-3
A LA 42 3 calpain B30T | calpain BN N 2 3h¥)
%)ﬁﬁﬁi)ﬁ{ﬂj{%ﬂ@i%)ﬁuﬂ ,calpain 7] DL Xt AL IR £F
2 2 R AT K R, AT AT B T O 4R w0 AR
T caspase-3 1§ HAESE)S 1 d 2 3 M, (H#TE 1

WUREF 2 /N | A6 38 507 2 5 1) B B v AT e 4k 42
T AR AT B2 caspase-3 FlI calpain AH H. P i 2t 7]
SE o AN FEFRALILA Y caspase-3,8,9 1 Jj AH H.
2Z ()P 2 2 A G PE (P < 0.05) o — ek 4 Jifd A
T-J& caspases % I J5 iR, S5 bR L 7E ML Z A A K
TG Bl 7E A0 i 0 B, caspases 5 R 5 AE
FH, H RO AE H A 35 K R GRS B R o8 B
caspase BTG , AT 75 5 40 VR BEE 25 11 AL 1Y
A, DA A 5T 1) 240 B B b 5% 7% 55 W B Tk 22 2 R N
240 M 0 T A A AR A B T R S ELAE
WY 52 05 WL B FE BT caspase 13X 46 25 [ g
A DL R R R Y L 25 A AR IR, R R
BT BB RS caspase-8 | caspase-9 1 7 [\ B 1k
T caspase-3, IR 1 LI ET 4E S5 K, DT 2% T 4E
A PR

4 HRIE

S I JI0RG AR A A 1 B U0 g AR L 2T
Yt/ AL AR HOTT R, TB . ML Fll SM 3 AN A [R] &R 432 1)
BT 20 B R B T 35.6% .27.4% .33.5% . Ml
R EF e /N Ak 48 By i T T 69.7% L 65.7%
63.0% ,

S JE AT B FE AR A TP caspase-3 | caspase-8 |
caspase-9 15 J1 B FE T} 15, caspase-3 7TE¥ )5 1 d B
ETFREE 0.5 h(P <0.001) ,TB fil SM 7£45 1 K
caspase-3 3K 2% Jy e A, ML U AES2 5 10 h J5 3k
S0 J) B . TB R ML [ caspase-8 7695 5 h
KENE Sy B E (P <0.001) ,TB Al ML LE SM 42 i
K B caspase-8 I f1Hx Hi{H .. 2£)5 5 h caspast-9 I§ J7
BEBFEIE0.5h(P<0.001), A ML Fl SM {1y
caspase-9 1 Jy ik B g = B, T TB fE52 )5 10 h J5 ik
B de ey 1, = AT IR (EAY 2. 39 4%

caspase-3 5 caspase-8 1 JJ 43 5l 5 87 Y] Jj A1 L
JREF Y/ R A A8 BRI E A R (P <0.01) , A
[F] 3R 57 I b caspase-3 5 caspase-8 Fll caspase-9 #H H.
Z AR B E ARG (P <0.05) , TB #- AL A Hh 85 11
JIE FWL BT 4E /) A 48 B o i 5 caspase-3 FlI
caspase-8 1 JJ &£ B F MK (P <0.05) .
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Modelling Establishment of the Cardinal Parameters Model as a Function of
Temperature, pH Value and Sodium Lactate for Pseudomonas aeruginosa

Dong Qingli'  Yao Yuan' Zhao Yong’ Chen Hao'
(1. School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghat 200093, China
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; An automated turbidimetric system, Bioscreen C, was used to monitor the growth of
Pseudomonas aeruginosa, which was separated from spoilage pork at a range of temperature (25 ~
40°C), pH (5.0 ~7.5) and mass concentration of sodium lactate (0 ~ 0.035 g¢/mL). The cardinal
parameters model (CPM ) was built on the basis of nonlinear least squares method using fminsearch
function of Matlab software, and CPM represented the lag time of P. aeruginosa growth as a function of
temperature , pH value and sodium lactate mass concentration. The CPM is able to determine the cardinal

T, T pP

min 9 L opt? ¥ max >

parameters T P, , P, and the minimum inhibitory concentration of sodium lactate ,

min > * opt? © max

respectively. This model was validated with ten random data within above ranges. The results showed that
the growth parameters are predicted well by CPM with R* =0.929 1, B, =1.0975, A,=1.3936, and
E = 1.598 9, respectively. The validation parameters are 0. 854 6, 1. 1225 and 1. 2117 for R*, B, and
A, respectively.

Key words: Pseudomonas aeruginosa Lag time Temperature pH value Sodium lactate cardinal

Parametric model
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Tenderness and Apoptotic Activity of Yak Meat during Postmortem Aging

Sun Zhichang' Feng Xiaogin' Han Ling' Zhao Huiping”® Yu Qunli'
(1. College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China
2. Institute of Animal Science ,Chinese Academy of Agricultural Sciences, Beijing 100193, China
3. University of Washington, Washingion 98133, U. S. A. )

Abstract; Totally 24 Gannan yak were slaughtered at 0 ~4°C , wind speed 0. 5 m/s conditions to aging ,
then the shear force, MFI and apoptotic enzymes activity were determined during postmortem aging.
Results from this research show that the shear force values of TB, ML and SM decrease by 35.6% ,
27.4% , 33.5% , and the MFI values increase by 69.7% ,65.7 % ,63.0% . This investigation also
indicated that TB and SM at 1d postmortem aging caspase-3 activity reach the highest value (P <
0.001), while ML at 10 h postmortem aging caspase-3 activity reaches the highest value; caspase-8
activity reaches the highest value activity (P < 0.001) at 5 h postmortem aging, and the caspase-8
activity of TB and SM reach highest value earlier than ML; at 5 h postmortem aging, caspase-9 activity is
significantly higher than that at 0. 5 h postmortem aging( P <0.001) , at the same time caspase-9 activity
reaches the highest value in MLL and SM muscles, while the caspase-9 activity of TB reaches the highest
value at 10 h postmortem aging, it is 2.39 times than its initial value; the caspase-3 and caspase-8
activity is related to shear force and MFT significantly (P < 0.01), while caspase-3, caspase-8 and
caspase-9 activity show significant correlation with each other (P <0.05).

Key words: Yak Postmortem aging Share force MFI Apoptotic



