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Effect of postmortem time on metmyoglobin reducing activity and
oxygen consumption of different bovine muscles

XIE Li, GAO Xiao—guang, MIAO Jing, HU Wen—juan, DAI Rui-tong”

(College of Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract:In order to explore the relationships among MRA,OCR and color stability of different bovine
muscles, MRA ,MMb and OCR were determined in longissimus lumborum (LL ), semitendinosus (ST) and
psoas major (PM) displayed for 5 days at 4°C in the dark.The result indicated that color stability of LL was
best,PM worst and ST in the middle. Moreover, muscles of higher levels of MRA or lower OCR had higher

color stability.
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GRRE BRI G EHM S A F s OXYGRAPH
WAHE A 92 [EYY P95 (Hansatech) 23 7] .
1.2 XBHE
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1.2.4.2 B JEIEPERIIE I8 RN RE I 2
JEVEINE o FCHIARVE SOV IR AW, i ik 1 (pH6.4,
SN SR 25°C) FTs » 25 F X I LKA R NADH, I
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Table 1 Reaction substances of

metmyglobin reductase activity (MRA)

S ) W E (mmol/L) PRFR (mL)
EDTA 5.0 0.10
IR M (pHT.0) 50 0.10
KiFe (CN)4 3.0 0.10
LB MK / 0.10
“MetMb 0.75 0.20
WLIAI PR / 0.30
NADH 2.0 0.10

Total: ImL

= a¥¥ A T-2.0mmol /LA ER Eh 2 b (pH7.0) &
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B25mLo SOVARFRAE ST ICICRETE AT, WA a3
582.557.525.503nm. FJFHTang" A5 HiDeoMb,
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Table 2 Instrumental color of longissimus lumborum (LL) , semitendinosus (ST) , psoas major (PM) at 1,2,3,4,5d (4°0)

VeI ) (D

BEE 1 2 3 4 5
LL
L* 43.54+0.16bx 36.22+0.15dy 40.66+0.18cx 45.63+2.56abx 45.89+0.04ax
a* 20.05+0.45ax 19.14+0.81abx 17.95+0.08bcz 17.48+1.35¢x 15.11+0.25dx
b* 20.13+0.55abx 21.31+1.06ax 19.96+0.18bx 20.42+0.57abx 18.33+0.46¢x
Chroma 28.42+0.71ax 28.64+1.33ax 26.84+0.18ax 26.89+1.32ax 23.76+0.51bx
Hueffi i 45.11+0.17cz 48.07+0.23by 48.03+0.17by 49.48+1.38ay 50.49+0.25ay
a*/b* 1.000.01ax 0.90+0.01by 0.90+0.01by 0.8620.04¢x 0.83+0.01cy
ST
L* 34.55+0.43cy 37.79+0.94bx 39.51+2.43bx 33.06+0.86¢cy 44.82+0.26ax
a* 17.20+0.28ay 16.37+0.19aby 16.11+0.03aby 15.72+0.73abx 15.03+1.99bx
b 20.43+0.28ax 16.3620.18by 16.84+0.22by 19.36+0.54ax 16.34+3.01bxy
Chroma 26.71+0.40ay 23.1540.27by 23.31+0.14by 24.94+0.88abx 22.21+3.56bx
Hueffi )% 49.90+0.14ax 44.97+0.13¢z 46.27+0.42bcz 50.93+0.52ay 47.23+1.53bz
a*/b* 0.84+0.01cz 1.00+0.01ax 0.96+0.02bx 0.8120.02¢x 0.93+0.05bx
PM
L* 28.97+0.35¢z 33.04+0.18bz 35.11+0.03ay 33.58+0.77aby 34.65+2.16aby
a* 13.53+0.15az 10.24+0.08bcz 10.210.14bcz 12.21+2.42aby 9.22+0.02cy
b* 15.7420.18aby 17.11£0.07aby 16.15+0.32abz 18.37+3.77ax 13.96+0.06by
Chroma 20.76+0.22az 19.94+0.11abz 19.11+0.34abz 22.05+4.47ax 16.73+0.06by
Hueffi % 49.31+0.18dy 59.10+0.12ax 57.70+0.21bx 56.36+0.25¢x 56.55+0.05¢x
a*/b* 0.86+0.01ay 0.60+0.00dz 0.63+0.01cz 0.66+0.01by 0.66+0.00bz

T a~d R [ AT A RV NG TR ZER AR p>0.05; x~ 28R [, AN [R)EAEEAR [ AR S8 AT AR )N 5 B A

3, p>0.05; F4.3K50H,

(p<0.05 , K 5 KU pH F &R £, 5d TR T
0.5, P JiE LA HE S WL pH R B8 0 2248, 21 i L5 d
FEET0.08, JERLSD N FE T0.17, WAK3.
R3O AT 35 e KWL LD - REL ST BRI
(PM ffjpHAZ k.
Table 3 pH of longissimus lumborum (LL) , semitendinosus

(ST, psoas major (PM) at 1,3,5d (4°C)

eI i) LA 7
(D LL ST PM
1 5.95:0.04ax  5.80£0.02ay  5.90+0.02ax
pH 3 5.71£0.02by  5.77+0.01bx  5.78+0.02bx
5 5.45:0.02cy  5.7220.0lcx  5.730.02cx

s a~e RN A —F B AR /NG 7B 78 5 AN B35, p>0.05;
x~y RN AT R NS PR ZE R AR, p>0.05,

HSAE LI pHAE = F0UL P R e de vy, 1IX
Mark Seyfert [ 5256 45 51— 312, LL. ST PM #x % pH
{E5.5~5.72 18], HPM# i« ALK ML R FFTD
R Mckennal#JpH55 (405 (1 AH OGP A 235 1) g e i,
At A A pHIT) 28 3 AN W35, S0 TR AN AH 250. 1 A2 45 1)
ZE ST AE S B AR T R R ] BL S 1Y), pH S EL AR 1K) DI
FRIEEAN R o AEpHXT P F& E 1HE 1F 5 W) J T, AJ9 A7 AE
SV
2.3 =MAASHKINOESXEEEF N (MRA)KEE
7R B 18] RO 25 4K

SORPYLIA SR ILLE BR A SRR ) (MRAD FfIE
ST ) A 2 A WL B 1, = UL PRI ) MR A IS 5 45 7 i )
7] P4 2 K T A, 75 B K LS d S MRA BEAIR T 0.026,
LS G MRA BRI T 0.025, 15K L5d )5 MRA BT
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70.024, = FI UL MRA BEAC LA — 250, fa A 55 20
JEAR "Bl N 8] (R AR A A — 35 VP 22 25 3 T 9 3R
=14, 21 B AF 2 FH Chroma 5 MRA [ AH G P AR K, 1fiy
HARZLL>ST>PM, 243% 8 F4E LA (a7 f I
FF LD IO MR A SE B (08 A5 14 22 IR UL I CAnIZER
WO FEE . D R Mckenn [ 78R B, (63 Faoe E T8
LA, RIMF (Resistance to induced meymyglobin)
B B vy, B G BES e LA, B B3 (K MetM b [1) otk
b, IXAR ] HEAE BRI UL 2] P8 s KA D  Madhavi
Fl Carpenter™ U 5T B TR, g BRJULLL £5 1 I J5 il 15
MetMb ids Jii 1] AF H J& A A6 T~ NADH A7 75 1), 28111
NADHAE S Jim 1 PR A 8 3 2 38 Wi/ 11, 52 J5 7d LA
JEARME P A M BINAD, B 5% )5 19 I B SR MRAAE ATS
SRARFFE— 78 7K, (HL R (AR R S 3 LA 4R RE

0.1257 w7 KL
0.1157 1L
0.105 I . SR

= 00957 ]

= 0.0857
0.0751 | §
0.0657 | | , §
0.0551 88 : | : $

1 2 3 4 5
IR 1) (D

B 4CIS AT i KL (LD R CPMD <~ L (ST
) s BT i I BT 77 (MRAD
Fig.1 Metmyoglobin reducing activity (MRA) of longissimus
lumborum (LL) , psoas major (PM) , semitendinosus (ST) at

1,2,3,4,5d 40
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24 Z=MMALAKMMbIEX H o & = BE I 5 i E A
T

=R UL A B MM A S P 4 e B i s (1) ) A
AL R4 . — PP MM b5 58 D i B TR AR A0 1
Pk B HE T AL a  FIMRA [ 45 5, =P UL A 16
R B NLLT B8R 1 (MetMb) 27 5t #RBE 5 I [R] 1) 4E K 71 &
WA, HorP YL MetMb B 2y & B R 3w Ty
B K UAT 2= AL (p <0.05) 5 [t 55 B 1) 1) %k K I L
MetMb [ 38 i 2 1 v - Ho A g PR OUL A, 75 B K LSd
J5iMetMb & 80N T 7.6%, - @ 15d Ji5 MetMb5 14
BN T 5.1%, IERJVLSd G MetMb 5 S I1 7 3.04% . M
B LA, 2 B UL B Fe e M e T e KL,
MEEG WL E A S e T s L s Ll E A
FHEA TR KN M. a2 iF st R B AL
PP R A ) T KN S s R ULL 8] = AR AR B
AR K AH DM, HE I A D) 1 m] DL 31 i L 22 40 A
[ B ER, < 2% 1 AL 2 5 A0 A Rk 70 43 T SR LR 405 oh ()
R A B 53 AR R B — Z ai wli i (s N2 R T
ST ST . IR — LS P A AL I L WV o Vi 2%
Z2 My A0, T DA R R DL R 1 R AR AL X A
DL Az AR AR A 23R .
25 =MALAMFESEEBITEABEANTL

YL A IR FEZELEE (OCRY B I R sk 18] (14 2% 44, W,
K5, B G WG (A 4 e, — B UL A I OCR # /2 &
B ), L AR I UL ) P R B RS s K, OCRAH -
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PM>ST>LL, iX 5 4T i a" - MRA R MetMb 1 73 & (1)
JGE7 A 2, BT WA 5 55 v V4T PRS0 e b s Pk 752, X 5
D R MckennalJHF9T 45 Jei4—3 , &5 5K 14°C FOCR
7E5d Ja B G T 109.77,25°C F OCRAESd Ja B&AL T
194.95; 2 i 14°C T~ OCRAESd & P T 128.57, 25°C
N OCRAESA i BEAK T 223.94; [l A L4°C F OCRAESd
Jii B T 186.19, 25°C K OCR 7 5d i & A T 338.38,
IX = F ITE25°CTF ORCH T B AH =1 T 4°CiE — i, iX
A 8 HH AR T (P P 5 B 22 59 F =36 T 11 PR
SRS . AN [FULPI I (B R 22 S 2 e T e T lL
EF Y 25 K AN ) LA S A B Dy e AN [R) 3k A 1e) , WP AR 15
9L A OCR BE 75 5 Ll 25 A4 SRR e i A gt i
IR AU (AT JUL AT 1 €2 P A P 25081, Hunt T Hedrick
FRTHF SR B, I L& A 5 22 I B—£L 41 4 (B—red
fibers) , 1M 15 e KWL & A7 85 22 [P a— 1 4T 2 (a—white
fibers) , HJIE KWL F A7 50 2 £ A, T LLOCR i T
TR KL L . 2RI A B 38 i, PR FE 4 I
Tt BET BEAR T 400 i, £E 4% DeoMb A= jl F N 22,
DeoMb 1% 5E PEA U OxyMb), B 5} 45 Ak il MetMb, i
PR B8 AR A 5 [ ), I WA ST 22 g B, A 2 R A4 <
OxyMb 4, 2 iefliDeoMb 2L S ANFN 2, T DeoMb
Fa g AR U OxyMb, TE 5 5 Ak A il MetMb, {2 14 A {7
3 #Hit

AR S VLA R A DR VG D

R4 4TSI KL AL R ST WL PMD FIMMBb 11 43 35 B
Table 4 MMb form (%) of longissimus lumborum (LL) ; semitendinosus (ST) , psoas major (PMD at 1,2, 3,4, 5d (4°C)

I 5 s TR) (D

3 4 5

Po=N
MMb 5 5 (%) 1 5
LL
DeoMb 9.01+0.16¢cy 9.68+0.41by
OxyMb 68.68+0.10ay 66.29+0.58bx
MetMb 22.52+0.20ey 24.27+0.31dz
ST
DeoMb 8.29+0.17cdz 8.44+0.10cz
OxyMb 69.30+0.13ax 66.63+0.13bx
MetMb 22.59+0.07ey 25.04+0.03dy
PM
DeoMb 13.43+0.18cx 14.17+0.15bx
OxyMb 47.87+0.25az 46.22+0.12by
MetMb 38.79+0.10ex 39.71+0.03dx

10.67+0.15ay
63.18+0.25¢y
26.39+0.11cy

7.84+0.32dz
65.80+0.36¢cx
26.45+0.06¢cy

13.49+0.16cx
46.62+0.13bz
40.00£0.03cx

10.15+0.25by
62.13+0.35dx
27.87+0.15by

10.65+0.45ay
62.48+0.43dx
27.07+0.04bz

15.44+0.29ax
44.06+0.47dy
40.61+0.23bx

10.14+0.20by
59.87+0.14ey
30.14+0.09ay

9.79+0.04by
62.68+0.10dx
27.69+0.10az

13.67+0.28cx
44.60+0.30cz
41.83+0.11ax

F5 4.25CHRSAR R KL AL SR ST L PV FFESA % (OCR)

Table 5 Oxygen consumption rate (OCR) of longissimus lumborum (LL) , semitendinosus (ST) , psoas major (PMD at
1,2,3,4,5d(4°C and 25°C)

TN 1) (D

OCR 1 2 3 4 5
LL
4°C OCR 183.70+3.14az 156.77+7.65bz 130.24+3.43cy 114.92+4.80dy 73.93+3.51ez
25°C OCR 324.75+10.52az 295.66+12.79bz 242.52+7.43cz 179.83+6.66dz 129.80+9.04ez
ST
4°C OCR 219.39+10.77ay 174.88+3.20by 141.68+7.98cy 123.37+2.86dy 90.82+3.95ey
25°C OCR 403.27+8.44ay 364.95+5.20by 322.12+6.77cy 255.25+10.56dy 179.33+5.84ey
PM
4°C OCR 294.81+8.7%ax 261.55+6.64bx 217.98+5.68cx 138.95+5.56dx 108.62+8.68ex
25°C OCR 538.28+19.90ax 481.72+7.67hx 406.06+£9.95¢x 289.90+7.21dx 199.90+7.18ex
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