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Relationship between Level of Myoglobin mRNA and Phenotypic
Parameters of Meat Colour in Longissimus Dorsi
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(1. School of Basic Medical Science, Nanjing Medical University, Nanjing 210029 ,China; 2. Laboratory of Animal
Physiology and Biochemistry, Nanjing Agricultural University Nanjing, Nanjing 210095, China)

Abstract ;100 Sutai pigs of marketing body weight were slaughtered and longissimus dorsi muscle
was sampled for measuring various parameters related to meat color. Semi-quantitative RT-PCR
was applied to determine the level of Mb mRNA; photometric method was used to measure Mb
concentration. Meat color was evaluated both by colorimeter and subjective color scoring.
Correlation analysis was performed to investigate relationships between parameters. It was found
that subjective color scoring is correlated with a* -values(r=0. 459, P=0.002) and Hunter L-
values (r=—0. 235, P=0.018); Mb concentration was highly correlated with subjective color
scoring (r=0. 407, P=0.0002), a* values(r=0. 406, P=0.0002), and Mb mRNA level (r=
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0. 364, P=0.008). Mb mRNA level was correlated with subjective color scoring (r=0. 426, P=

0.002) and a* values (»=0. 379, P=0.006).
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BER.FHEEFVEEARZI—BREER
MBRE, KEWEEET . FHEOERRBAT
BRMISE,{H BT, e o, moE. LM S B
SRS HYEH AT AEHEW. BEER
ZHEHERMAREEKEMES, ATITHEA R
FRERBRE., B ETARERAEHE K
FYFEM TENESY,

BREERAATH I RITUFTR R A
PIEE RS . AR, PR AR K S R B A
R.EZINFEZM.ZEEENE R, WA ELH
PIRHATIM, A2 S T B R R ABRELY
B, EhRBEFRSTSHRERTFDHELEN E
MERMRASHEHWREREHNSEE. B
B UM R W R B A7 #4590 48 B) § # (Marker-
assisted selection, MAS)H RE 6.

REEEAMN—TEZNSINRIER, HREE
WHBRANFHEBEE FRAREREWE. Hit
HEMNEFEMEEERNRBEENARZ
—0B=0 WAk, R EE S PR ORI RS B
X, RAEFERRTFIAPHEARNAEAM
NaEA, ROEABFLT . NMaBELELBR S
MILLBIR 80% ~90% ., HEMABHM A RER
EFHEAGCHEERES MALANAEAS
BEZREELSHERAERBX. HOER
., BERESUEN RT-PCRERTUNER L&
RAHRAEGPRILEH mRNA REHEE
EMENAFVNILEEL mRNA KESHABKAE
ERMIEIFFETIHE R, AL B TEREER LA
EH mRNA REXKFATREIENRBHEH D T
WicEATEMLR, Eitk, 558 R B 100 K AC
FHAKEEERIES S0 EHEHEXER
MR, A1 35 8 B (Mimulta Chroma Meter) il 5E £
BES % (Hunter L {H.a" {H.56" {.C {H 1 Hue
&) Fl & H WM ES, L X HLE B Myoglobin 2t H
fEF R (Mb mRNA) MBI IF (LA EH) K FRR
B HAWETA R ERIRZ XK.

1 MH5F%

1.1 REHYREHE
HH 100 kEFHFKE . BFEFHRGKE

A (51.5£7.6) kg, M IML/S 30 min 77 fF i HE
HEnEEYRERKI.EEA3I o EH.EH
BREBE D RMHEHARE. BTRBEER
WMERFREERARSEZ. KELHEATEDQ
JE i 5E R &, LA Eppendorf e, —20 'C k£
BHERTE; T Mb mRNA 8 B # 5 . A Ep-
pendorf B BB AHTR, —80 CRTF.
1.2 RMERPAE

TR ERERT €S BEECER7].
HRTE O CTHE 24 h ), L& E Y (Mimulta
Chroma Meter) il & 4 B 2 %(, € 4§ L {4 (Light-
ness =) . .a" H (L) .6° HGEE).C {H (Satu-
ration i F1BEF) . Hue {8 (Hunter KEFEIF). B
BENAERERREL RAEHRELAEEETH
HE.EORNAE. IRL ETHRREH, AFK
BEHMAIFARI. B TFHAASEEMCENR,
BEAEA IO REE 3 RKUENERR . B)F
BUF# %, Hop,CHFM Hue A5 o" M b° ]
MBERXRZEE:C = (a* +b" )Y}, Hue =
tan™'b" /a* . [FIAFIARHER B AR5 AEX
B.ETREFS.
1.3 ERERELN

S BT E 3 XL AR 2001 SEHH KD,
1.4 MbiRENE

R CERL9].
1.4.1 #AERLEGHFAEAGE HREDEFHINL
41 1 (Horse skeletal muscle myoglobin) ¥ B
sigma A%, UISIEErBBCH B E R 0. 0.5,
1, 1.5, 2, 3 mg/mL M#RER, LA 1 mg/mL MR
TR JC7E 500~600 nm 75 Bl P9 F . IR 0Ok i A
] WA AR, SR G 7E 571~586 nm {LE A
BB I RE 5 7T I LA AE % i S F 576 nm (LI
D, SXMMEAFT . ZE.HHEERSFRREREK
BETHERLERE OD E, 2 H ML (LA 2).
1.4.2 H#&Mb&EME FKEO.5gHFRKM
BESLIA 10 ERRNEnR  WEIKEEHER
L£r(4 'C,10 000 g)10 min, ¥ E.L LHFBRRAS—
BLOE, BREEZLG C,10 000 g)10 min, RE
A EERIE OD {H . @ i br o th R BB .
1.4.3 %ZQRAEGMZE Bradford H; @ 51 Hi
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1.5 Mb 8% & RT-PCR

1.5.1 ¥ RNA#RR RESABRN-B-8H—%
IREUT RBA LM S RNA, 5
(260 nm) # 2 % RNA ¥4,

1.5.2 A#F(RT) REZRNEER20 4L,
3% 2 pg B RNA, 12 umol/L B HL 3l 97, 0.8
mmol/L dNTP,10 U RNA #§#) %7 (RNase inhib-
itor),10 U X ¥ £ 8§ (AMV RTase),4 ul 5XRT

Buffer (& 250 mmol/L Tris-HCl (pH 8.3), 50
mmol/L. MgCl;, 250 mmol/L KCl, 50 mmol/L
DTT, 2.5 mmol/L spermidine) ., %/l RNA #4g,
dNTP 1 B #1 51 4 (Random hexamer primer),
80 CZE4£ S min, S B A vk L% 1, BN H AR F
42 'C |2 i 60 min,95 'CK{E 5 min, [EHARMR
HRBHRERERENHEM B C), AT
B RNAKGHEEFREHESA DNABH,

1.5.3 314kt Mb 3| ¥ M #F GenBank |k (4
£ :M14433)%% Mb % B4 DNA F5 P HHB X
wH, b #%81 ¥ (forward primer) 3 :5 ATGC-
CACCAAGCACAAG 3', F ## 3| ¥ (reverse prim-
er) %:5 CAAACCCTACAGCTACAGGA 3', 1Y
Classic 18S internal standards ( Ambion Inc. USA)
AWGRIEMBEMT BRERNER.

1.5.4 PCR 4r%ixt PCR L % {4 . 18 3F BB 0 )t
18S primer Fil B 95 B 5| 97 Ho 4 S i 4T R L 22
B E Mb RT-PCR &4 1NF . 7€ 25 pL MR MR R
F&H 2 uL RT 4,0.5 U Taqg DNA B4 &
(Promega, Shanghai) ,5 ¢L 10 X PCR Buffer (& 50
mmol/L TrissHCI(pH 9.0), 100 mmol/L. NaCl,
1. 0 mmol/L DTT,0.1 mmol/L EDTA,50% glyc-
erol, 1.0% Triton X-100), 0.2 mmol/L dNTP,
1.0~2.0 mmol/L MgCl,, 9.6 nmol/L B XK
5|47,0.8~1.6 pL 18S rRNA H#%. PCR Rl &
% :94 CHIZEHE 5 min; 94 'CAEHE 30 5,53 CiRK
30 5,72 CHEfH 40 5,28 IMER ;72 'CHEM 10 min,
PCR R e A C #1 C, (F ddH.O fl RNA # &
5B RT =H4Ex B, LK R HINEERM
ENH DNA {55), 3 LUR & FF B IE B 3 hn #f %
%, PCR R 7E Gene Amp PCP system 9600 #J
PCR {¥ (Perkin Elmer, U.S. A.) F#47.

1.5.5 &k A®&AH# K18 uL PCR =Y
2.0% EtBr e MR G Lk, BG4
Fe K & 4y #7 7 B} Kodak ID Electrophoresis Docu-
mentation 1 Analysis System 120 (Kodak Photo
Film Co., Ltd. , U.S. A.),## Mb f1 18S PCR
=Y B IK BE LG 8 E # AR P Mb mRNA B H R X 8
SR (RE L,

MI1234567891011121314

B4 #HaERRI-PCRER
Fig.4 Mb mRNA expression of some Longissimus Dorsi
muscle of Sutai pigs
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H B FEEMMLES mRNA AR5 EAUKRZ g4
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1.6 MEZTESH
¥ F ¥ £ SD %, H SPSS10 844 #r
X,

2 #RE5H#

HAEEBRKNEFNYS DNA ERE. LHERN
R i#AT PCR, Y=Y WHE 5, Fr i =938 K% 118
bp K8 —&H. WE 6 Hha ] BUIE R E,. A
PCR =413 8 41 & 85 bp 1 33 bp K/MNEIBA K
Bt JIE BRI KR S e R B 3 B NN B,

RIABBHTHMEER. K2 HEREHEE
REHEXEST. ERER . HESKRALEAF
E—ERBENEX, AEFELS5SECESKREEE
EH*H:5 LEGr=—0.235,P =0.018),5 a"
fH(r =0.459,P = 0.002);Mb I EF 5 H b2 ¥ >

 ESEREBEMEE. S5HETES G = 0.407,

P =10.0002),5a" {H(r=0.406, P=0.0002),
5 Mb mRNA K (r = 0.364,P = 0.008); Mb
mRNA 5 6¥ES (- = 0.426,P = 0.002),fl a*
B (r=0.379,P = 0.006 )il 5 B EHH X4k,

®1 EBMTEHE

Tab.1 Average value of each parameter

B M i AR
L& 51.575 71  4.304 898 100
5 RYRIZEPCRyMEWRKER
Fig.5 RYRI gene PCR products ot i 6.687 822  2.283 641 100
o 8 5.918 119  1.708 413 100
Cla 8.993 663  2.643 379 100
4—55 bp
it Hue{ff  41.93248  7.658 629 100
A ¥ 5 3,615 0.695 785 100
He MnEHENDHhIBUNRIAEFRKESSE Mb ¥k 0.259 913 0.136 45 100
Fig.6 RYR1 RFLP by Hha I
& gene y Hha MbmRNA 1.191012 0,659 585 60
%2 HRGBHEXEREAMNAXESH

Tab.2 Correlation analysis among meat color related

EEE L& a' i b g Cf Hue A& IES Mb %%  MbmRNA
L 1§ 1
P 0. 000
a' 0.124 1
P 0.215 0. 000
b 18 0.520"" 0.745"* 1
P 0. 000 0. 000 0. 000
CH 0.308" " 0.958°* 0.904" " 1
P 0.002 0. 000 0. 000 0. 000
Hue {§ 0.482°°  —0.476""* —0. 220 —0.220" 1
P 0. 000 0. 000 0.027 0.027 0. 000
BEES —o0.235° 0.459"* 0.385"" 0.385""  —0.341"° 1
P 0.018 0. 000 0. 000 0. 000 0. 001 0. 000
Mb % B —0.017 0.406" " 0.188 0.340° " —0.344""  0.407** 1
P 0. 482 0. 000 0. 059 0. 001 0. 000 0. 000 0. 000
MbmRNA  —0.216 0.379"* 0.110 0.291* —0.360°"  0.426"" 0.364"" 1
P 0.125 0. 006 0.438 0. 036 0. 009 0. 002 0. 008 0. 000
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EELB LR FH,Mb mRNA 5 Mb % E R
EREFHX. FHMENEXRTELERZAKY

A, 5XMBE B, o 5 Mb ¥ . Mb

mRNA (I E B FEHX . BR: " HEIE T ERR
THMAER . HXEL TP ERE, HALZHM
HEZm. AEFSS Hunter LEZAE B EH
MK, S HERSEEMNEMHEK, FWH 0"
MLETEIBUNECFSTHENEEER. B
8,3F 43 5 Mb ¥ B #1 Mb mRNA K 18] #8 & £ A8 3
(r=0.407,r=0. 426) , &7 : Mb ¥ ¥ 5 Mb mR-
NA KF ] fE R B N 6340 iR, /R R &
EERBEEBT » Mb mRNA 7K F-4£ 9 B0 P9 €8 %
SHMEVENRFEREN. HUMAEHLER, A

& % L ¥k (References) ;

BBRENA AN A SR T A B KK Hunter
LB, XFERBHEEH UpH(Ultimate pH, R
pHEDRH ™, REHH UpH WIEHF AKX
%M EEBKKN UpH MR R0, B
AMIEHE,—Fil,. & pH SBNLFES MM —
PO AR, AT (5 75 P AR P R L B A R UL
SEEHMERYE, “EHERENARS ;5B
—F . Y0 FRES pH B ILANEAR S K
AMH. BBk E, YEAKRSE SR WKE,
NARLEBRE ALERMTHHB K. BVERE
BRI UG GRER.

GEMUAR.EENACTESESRE o H.
i L {5 . B9 Mb B . & & Mb mRNA XK,
AR E R UpH AR ok B 7 MM,
B MRS BEHEX.
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