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The dark muscle of cultured Seriola Cuvier (yellowtail, greater amberjack,
goldstriped amberjack) were studied for the purpose of comparing color change of
dark muscle during storage at 23°Cand 4°C. The color value (L", a" and b"),
metmyoglobin (MetMb) formation and thiobarbituric acid reactive substances
(TBARS) formations were measured during storage, respectively. Furthermore, the
contents of myoglobin, vitamin C and vitamin E of dark muscle in three species were
also measured just after killing. The decreasing of a” value and the highly relative
absorbance ratio by MetMb formation, and the increasing of TBARS during both
storage conditions were observed more prominently in yellowtail than other species.
The fewest contents of myoglobin and vitamin E, the middle contents of vitamin C
were found in yellowtail. This result suggested that low contents of vitamin E might
be influence to faster color detorioration of the dark muscle in yellowtail than other

Seriola.

3
il



VL 22 FEAKREAFICL D L, BB EICB T 2 BT U A FE B4R [
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I T U OAEEREITFER 12 Ty, ZOEEHRITHNBIEMNZED, LK

B ESNTWHREDO 2 ThDH, DL A TREDOMAMIIESL LIZH
ITEERD AR AL 2L TWADH S, R ORI & LITthx B EalcE{bd 52
CWTEMTH D, FRIZEM 7Y CERICTIVIRBTHL I " TFRE T v &l
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4.00£0.18 kg, F¥JBE X & 61.7£2.8 cm) I L 'k 7~ Seriola aureovittata (2
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b'E), IA T rE DA My, WECIEEZEE Lz, £, RIF0RFHE A
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T 60 yEIINE, mAEE, 77X/ — - BV Yy (15:1) WK AmlZ Nz TH
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AL, Wik ECH T A (TSK-GEL ODS-80Ts, ¢ 4.6x150 mm, # Y —#L#)
A, WESMEIEH 7 SR 40°C, BEIMIZ T B =1V ik (3:7)
ZAVy, JEE 1.0 ml/min, HEE 32nmTH -7z, BEWHIZIE, T T
Mo 7moRy (M3 TER) 2y, FiEHHoRBRIiEE &2 &N
L7,
SAHAJO0ECORIE

A7 e NG LY HFFEICHE T THE L, AL, £ A5 191 3%
Wi E0BETE 41l mzNx THREY AR LI, ZOKREYHR— b
DILBIZ 80%MMET & hr 2 M THHL, Zhvz~AhfzEs L THPLCO T
Bt L7, ATicix, WS RS T & (TSK-GEL ODS-80Ts, ¢ 4.6x150 mm,
Ry —tE#) 2RV, BIESRMIE S T AEE 40C, BEIMEIX 0.1% N Y 7L
nFEFBRARE T b= MU MK DYV =T 7T MG, HiE 1.0 ml/min,
B E 400 mTH o7z, HEEMEICITY v LIEBEKR I A7 n e (Signath
) 2RV, FMAHTOI Ao arEHE L,
E4XIVC0CHEKLUES2TVEDRITE
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HPLCIEIZ X fH 53 Bl 7 7 & (TSK-GEL ODS-80Ts, ¢ 4.6x150 mm, # > — 1)
M, AESRMFIEA 7 A3 E 40°C, BEIMHEILX 100% 7 & F= kUL, jitE 1.0
ml/min, #HHEE 290 nmTdH - 7=, FEWEICITd-a- F 27 = /7 —)b (FbHl
T RRAR) 2H, SMEHFPOdae-ha 7=/ —LEEHEHL, B4

VEm & LT,

R
MEFIOREBEDORBHEL
BRFICBIT DHEZEZ RTLEZ ML THD E, (RIF 0K
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ACOMRAFET, RAFEE BITRFEFICBIT2WRLE/LITRO N ro T

(Fig. 1),

HEREOMEHICB T RIS ZRTa EEEHEL RV THD E, RIF 0K
ik, 7V T212, Hr8FT213, £ I~V T2037T, ARMICEDLE N
ZEAERD NN o, 23CHRFTIE, RE 9B AT TT Y va' il
X 9.7 FTRELIWAL, RESMPIEF LA, B XF1F 225, &7 ~Hi%18.6
T, IREFFRFHDOIERIZME S REREMITRD DR 2Tz, 4CHRAFTIE, kT
96 BFEIIC T T 7 Y wa fllid 5.2 £ CAWICHA L, REBETFLERS, B
NFBIOE 7= H TITETOHIMER 2RO Sz b OO, fkfrF 96 FifH H %
TREREMITRD N2> 72 (Fig. 2),
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W Cix, 7V 7.8, E7~% 118, B XF 142 DIETH » 7=, 23CHRFET
X, RS LI EITAR AT HI OGE R IS L CE T o B % R L,
ACHRTETIE, R1F 48 BMH T, 7V Ob EIXIFIFE—ET, ZTOHRMETE 96
RERD H IS 23 T 13.8 £ CHEMBMICHIM LTIz, B2 "FOb EIZHESF 96 FEf H
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T TR 19.3 £ THRESLICHIL, & 7 ~3 TIHRF 48 K H I 18.0 & 72
D, TOHRRKRELRENNERI D7 (Fig. 3),

EHPIAITOECDA MMEDEBEL

FZEBOMSMHICBITEIF a0 A MUIBECTH DWW (Es
am/Es03 nm) D FEIFZ AL & {17 0 R[] B % 100% & 9~ % 2 83 CFig. 4 1277 97,23C
RAFTIEL, 7 VIR IFREMBIZHIT TR 90%E 2D, I A7 rErDRX ME
MWHEEIT L, TOBRREXRETIIRBO RN o7, D R_XFEBIRE 7P Tl
IA T rEYO R MUTRERMORE & & HITROMCHET L, RTF 9 KFH
HTHLZNZEN 97%L 96% T, I A7 nb DA MEOBEEZREITIZRD BN
o lo, ACHRAETIX, 7 VITERTE 96 BEM B2/ T 76% £ TR L
TIF Tt DA MERKRESEIT LI, BN FEBLORE 7~ TR 96
R H CTH, ZNEIN983%E 97T% T, I A7 b DA MEDOBREZRETIER
D BRI o T,
MEFHPICETLBRICLEEOERLEIL

FREOMEH PICH T 2 BB LIEE S &EORREIEZ FHHEL XL THD
&, RAF ORI H TiE, 2MAFE L 1249 0.2 umol/g & AXME %2 7% L7z, 23CHRAF
TiX, 7V IXRTF QRFM A £ T2 1.5 umol/g L 2RI L7=olcxtL, B>
NFEBLIOE 7<% Tid 0.4 pmol/g B L V0.6 umol/g & A FHIM L 72Ic 4 X722
olz, ACHRAFETIE, 7 U ISR AE 48 B H IZ 1.7 pumol/g & 2342 L 72 o
IR LT, DX FRBIVOE T~ OREINTHESH TR 96 KM HEIC 1.3
umol/g 3 X TV 0.8 umol/g & 72 - 7= (Fig. 5),
LREBEOMEHFPIAI/OEY, E4SIVCHBLUELAIVESRE

KAFBOMESHICBITHIF /ey, IV CBIUOEXIVES
Table 1 I2RT, MAHHFOIA o r G/ EHEL LTl 5L, 7
U 64.62 £ 9.46 mg/100g, % > 3F 116.1 + 15.35mg/100g, & T ~ ¥ 85.67 =+
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10.61 mg/100g T, W N"NFEB LV I+ L0 7 U RHFRICKE 7=, &5
PO IV CEREEHML AL THRET S E, 7Y 076 £ 0.76 mg/100g,
71 23F 0.24 £ 0.28mg/100g, & 7 ~H% 1.73 £ 0.44 mg/100g T, B /XF N
KHIES, RWTT U, eI7~HDIETH-7, MEHFPOEFX IV EFE
FEE L)L TlEET 5 &, 7Y 2.80 £ 1.83mg/100g, > 3F 3.90 £ 1.31
mg/100g, t 7~ 4.62 = 1.43mg/100g T, 7 U iZftho 2 fafE X 0 RV E A &
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D7 Y OMAFIZET D0 O FEE IR A% BRI L2, o 2
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Fig. 1.

Changes in color (L") of the sliced dark muscle of Seriola during 23°C and 4°C
storage.

(@, Y) Yellowtail; (A) greater amberjack; (/) goldstriped amberjack.

(*: p<0.05) Significant difference between the just after killing and each storage
period.

Fig. 2.

Changes in color (a°) of the sliced dark muscle of Seriola during 23°C and 4°C
storage.

(@, Y) Yellowtail; (A) greater amberjack; (£, Go) goldstriped amberjack.

(*: p<0.05; **: p<0.01; ***: p<0.001) Significant differences between the just after
killing and each storage period.

Fig. 3.

Changes in color (b”) of the sliced dark muscle of Seriola during 23°C and 4°C
storage.

(@, Y) Yellowtail; (A, Gr) greater amberjack; (4, Go) goldstriped amberjack.

(*: p<0.05; **: p<0.01) Significant differences between the just after killing and each
storage period.

Fig. 4.

The changes of relative oxidation value of myoglobin absorbance ratio
(E 540nm/E 503nm ) in the sliced dark muscle of Seriola during 23°C and 4°C storage.
(@, Y) Yellowtail; (A) greater amberjack; (A) goldstriped amberjack.

(*:p<0.05; **: p<0.01) Significant differences between the just after killing and each
storage period.

Fig. b.

13



Changes of TBARS in sliced dark muscle of Seriola during 23°C and 4°C storage.
(@, Y) Yellowtail; (A, Gr) greater amberjack; (4, Go) goldstriped amberjack.
(*: p<0.05; **: p<0.01) Significant differences between the just after killing and each

storage period.
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Fig. 1. LIANG et al.
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Fig. 2 LIANG et al.
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Fig. 3 LIANG et al.
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Fig. 4 LIANG et al.
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Fig. 5 LIANG et al.
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LIANG et al.

Table 1. Amount of myoglobin, vitamin C and vitamin E in Seriola dark muscle just after killing

Species Myoglobin (mg/100g) Vitamin C (mg/100g) Vitamin E (mg/100g)
Yellowtail 64.62 £ 946 076 = 0.76 280 £ 1.83
Greater amberjack 116.08 + 1535*"" 024 =+ 028 390 = 1.31
Goldstriped amberjack 85.67 + 10.61* 1.73 £ 044" 462 £ 143

Mean = SD of 3 fish
@ Significant differences between yellowtail and other two species (*; p<0.05, **; p<0.01)

b Significant differences between great amberjack and other two species (*; p<0.05, **; p<0.01)
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