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ST Y LA ORI R IET RS K O 0 B

DR EKA, T2 —, T AREE, TAIRA, MR, 2AmE 2

VR KR, 2 & RBE/KBR

TV MEH OB RFTEE L FHORELMT, METDOa haT =
2 — b (aToc) &L 7 A =)L & U RFHEMRITMAHHTORICEEL, BHELIT aToc
BRLOV T Z2anrbe g (AsA) BilIckomfilshiz, HEIXFHICLY RRY,
AMEEIZI12APS3A LD 8ANDL 10 AVKN 72,12 AN D 3 HD AsA
BIIE<S, 8 AND 10 HOoMAEM O pH IZ@E -7, A MEFEIT AsA & & pH
WZAB L7228, aToc & DHBEITRD N holc, ThHDZ D, AsA

BE pHER TGN EMBI O LS 2 5T,

F—U—FR:pH, Tx=anvrlg ®E (hy~y), MEH (F74%),

FaZzm—, A Mb (B), 7V
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We investigated influence of diets and season on discoloration of the
dark muscle of cultured yellowtail Seriola quinqueradiata. The amount of o -
tocopherol (aToc) and ascorbic acid (AsA) in the diet affected the amount in the dark
muscle and discoloration was inhibited by the amount of AsA rather than the amount
of aToc. Discoloration was suppressed by adding ascorbic acid derivatives to the
diets. Discoloration varied depending on the season, the ratio of metmyoglobin to
total myoglobin (metMb) was lower from August to October that than from
December to March. The amount of AsA in December to March was low, and the pH
of the dark muscle from August to October was high. Although the metMb correlated
with AsA content and pH, there was no correlation with aToc amount. Therefore, the
amount of AsA and suppression of pH decrease were considered to be the key to

suppression of discoloration.
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7'V Seriola quinqueradiata (3T [EJEDMWE A EeomEke L, EF,
EREIIEM CLE LREENSL, YV BHELEALREEAE CHDL, 7 V&
FEIE 1928 FEITBHAR S AUIEFR ICAEPE R 2 X 6, 1979 LU o A pE & i3l O
e, dEMENRRKOONDIEEICAST, 2 TUEFOMEN EOFRELE L
THEFHOWEDES R H Y, 2000 FELUE, ZORICET LMENRIND
Lotz 39

B HIE 7V A OB XIS/ & %)

=S
&
S
i
7E

LIEY, ZAnME
AEBICIEN DI LA LTHBY, IbICmEMHeEE@EHO pH OZENZ
BRBIZEBLTNDZEZHMEL TS, 10 347X Meik pHIET
CXVEEEN, 10 AETITA MERTREBILICRIT T AMEN D D — ),
) Rk & A ML DM EEA bR I TGS, 15716 Fi= UK Y —
LAHDOFRAT 7 FoNal) OB OBILNS A MezRETIMENH Y,
WY VIREOBALNBEICE BT LB XD, U U IRE I MR &k L&
ANEAFEN e & 2 < & A, NEMiEE O ZEHE S O 41 a- b 27 = 2 —/b (aToc)
BORPAITED JA T 189 IR AL A B < aToc 1T & MM IZITHEICE 1,

20 ZOEIIFABOEELEZ T LYY ANATHFHEHIHRE I N TV D,

21-23) Z D 7= %, aToc IS U THBZE O Wb eE2T-, 7tE, FLL
AL E T aToc E DMFEZD RN MOENTWNET AL Uik (AsA) DA

T OFEREITD R0, 2429
aToc & AsA ZHBHIHMT A2 L TT VMEMRDOBENRMZzZ LNDL I &N

HEINTWADR, 3 BHEORBIRETO dToc EB LN AsA BE L BE L O
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RAFEMICIH oS TR, B EME I Z/EERICH Y, ZhE Tt
MBS D VIHBIEWE S < G RABHRKOALE (FV -7, Y 2L
FA v, D aRX, 6TV FREXHLF ey —F Y = 8) BT Y MER
DGEMENCNEN H D EMEN I N TED, H®iESINTIBILYE S % FF
MNZERLEL S LBt TR Thifilko=2 A b b—X—~X1L v k (EP) %
HEL DRSS DT ALy b (MP) 72 ERIEY OENICE DV BED
EATRWITRRLZO0DPBRO LS THD, =612, MEEAKRE OM TIXEINE
EEMICBENHENZ EERBRAIE LTERML T, KIUGITWBENFHIC
FOVEBEZTLIEEZRBLTND, P

AW TIE, Z7VMEFHOBEICET 2 EMNMA LG 2 &2 BNICEE
DFFIRFEIC I T 27V LA ORI & ok (B b E) L FH o

ZRAS, WD TRA Z et E 7213l o8 & 25 K2 mEt Lz,

FREE ik
MEFDBEICKREIRAHORE RERANOEMER IV 7V R
falkt 32 ik 2 AF, fHEEIH O aToc B WPE L7, ¥, MP B LXOAELED
aToc (T 105°C T 48 MLl L TRy EZ RO EMHE L 7=,
WIZ, aToc BN ZEFEIZMHHL TWD 6 EFH L BRINL, KRR
BRHT L H S HET, et fRidr, ERMMETEEINTZT Y (24F/ £ 3RB) I
DOWTHUTOBMEZIT o7z, 0B, AMZETHWEZET VDO A4 X X LT

A X Table 1 1Z/R L7, BB 727 U IIMiim - ZEREAT O 2 5 L, B HITHEAKK

<Tablel
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T3WFMU EmAL, wmHEA%, MEFERBICEOE T2 BRHKEL 72, Kk o
7 U EEEM O M A A D aToe, AsA EBHHIEL, e, fAEPREOMA
il O 7 A W E LT,

aToc BITFH AR DO HIEIC L VAL EZITo72, 20 bbb, &k 1 gilich

We3wteln— LAY TH ) —L 10 mL Z Mz JLEREEM L, ZHA & =ik
B2 L,60 %KOH KEK 1 mL A Mx ZFE A, 70°C T 30 55T AL,
JAAERZRIEKRE L, 10 %EEEE = F L /~F% %> 15 mL & 1 %NaCl 22.5 mL % /il

R E O L, 640Xg b CELAMEL, EBAEZTFT X T T 23 2W5I L
Too o omILENOEIRIZKGBUEO TREZ 2B# VKL, EEREZ T AT
TAIED, BFEEL, ~F¥V o 1mLazNz, A7 707 4NF—T
AL, mEEks v~ N7 77— (HPLC) MIEMEE & L7z, HPLC I%
BERER R A HYy, # 7 40% Shim-pack (CLC-NH: 6.0 X 150mm), & ®&)4H
IZiEA~F Yo A4 Yy 7 BT v a— b fE#E (1000:10:5) i 1.5 mL/min
TiL, MHBIZ 7+ b A A= RT7 LA (BEEfEFRR SPD-20A) %z v
TR 297 nm THIE Lz, EELTIEX IV EREKRE Y b (=918
ZHAWTHOEHEEN S RO T,

AsA BIIA XV UEBTHHLEYE, 24- V=t 7=z2=)Lt RT P THE
KilcZ 2 HPLC THIE L7z, 2P HPLC T d®EFRRZ H N, 5 7 A%
Shim-pack (XR-SIL, 3.0X75mm) % 40°C CHREF, BEVHICEERS . ~F >
FEfe = (1:4:5) ZHAWCH#E 1.5 mL/min T L, MHEIEI 7+ &4 A

F— K7 LA CTHKE 495 nm CTHITE L7-., AsA &% AsA (F5#k) Z2 AWV Tl
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A RO T,

BHRHMEX 7TV 2 =HICBAL, AEPRHBLZES 1.5cm OUFITL, 54
EHBELAVWE ) ICEMERS My 7 TEAR 24 PRy 7 R) ITAR,
FHZEEKICEBELIEIRET 10CRE L, AROEH (2= L&t
CR-300) Z#HwWwClm&MHmP Lo LE (+L'=HfA, -L'=52f4), a“fl (+a°
=R, -a'=HkE), bE (+b'=%E, b'=F0) FHELL, KM, K
il & B < 3 [ O RIEE A B E % R 7=,

FROALEVEBFEEROFMBEIC X DBEMS  KERBRY N O HE
(B3mX3m) TEHHELELTY (14M) M, EEATHAREREG 18
[EI RIS KT IR X & SRR X243 38 L7z, fBHETiIRD 7 U H EP (H & JUAL R+
) 2RV, TAINLVEUVBRBERIZEITAaALECBY VB AT VT R
A (DSM ==a2— R U gl 254 C-35) ML, ¥, EP K
IYITHLE X 40.5 %, HLEE RS 23.3 %, HLJK 5 11.2 %, aToc 1% 40 mg/100g
THoTZ, RBREICITEPICR LAE TL %D T 2Aa /L E VERFEEREZRNL,
77— n5 (1%) LA&REK (5%) TRAEIEL, FRXIZZ7—T 4 (1 %)
EFREK (6%) L7z, MANX2 AIC 1 EoHEETHE (10 BE) ofafs b
L, RETHID 2 HE A s L, AR FEERICE L aToc &, AsA &, A,
A MEEB L pH 2 HIE L7,

A ME R o ] E BB E AT E BB O % i O F AL (LM AHE) 28 L, R
TAY— (EER> =7V 78 NF-252F) % HW Tl & i OE &0

bmm il LoV, HBNSARICAT VL AMEMERE, WiENZE
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KICIEENDIRET 1I0CHRE Lz, I A7 vy oIz RED FIE % 2K
ZEL, REHZWALIEAEKIMGEIMZ, AN THED EILITEVIEL, I
M (7 RN T v 748 5A) T L2, JEIKRIE 8,500 xg T 5 4y iz L 5y ff
L, 20 L% L% 022 ym O A7 L7 ¢ L% — (MILLIPORE #:#
MILLEX-GP) T L7z, 200 & &Ik 1% o ok e 3t (5 H R AE T
UV-1650PC) % A\ THAEEIL I 2 <2 kv (3K 500 - 700 nm) % H7E L,

H 7R DHEOEHNTA MeEERB L, 77205, metMb(%)=-99.70

(A548 nm/As24 nm) +164.96, A XA,

pH X A MEEHEMH O EiE% pH A —% — (HORIBA #L# F-54) CTHIE
L7,

MEFOB/EIZREFT aba7Zz0—)LE, FRAIALEVRE, ) HOFHZE
By KFERBRGANOWEHERE (3 mX3 m) Tiillk EP (BiG AL B4 & 45
fEL7=7V (4R/IA) ZAWVW, HBEITEIC 2-3EOEE T/ L L, B b
Ao 2 AEEHER S Lic, 7 VAR FEARICE B aToc &, AsA =&, i,
AMEEBIOpH Z2HE Lz, 28, MEHE T O A BGEERIT 0.5-1.56 % T
HY, KE2m OWEKIRIXTAT9REICZIE B AKEE (Hydrolab #:%! Quanta)
ZZHWTHIE L7,

HETLE  Statcel ver. 3 & f\ 7z, 3V 2 FE[H O LBIZ X Student O ¢ RE
ZATVy, 3 MU Lo l#ix, ERSMICIE, DENE— L HRE D56,
—ICELE DT ZAT VA B AN A SN2 513 5] & i & Tukey-Kramer ff &

BATo, BB % CHEELZHE L.,
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IH L 24 B2 @ a*fid L VA MMEZE &L aToc &, AsA B L O pH & DB
RIZET Y OMBABRBICIVEEEZZRE LTz, £72, dToc &, AsA &£k X
O pH ZFi A E L TUIHL 24 FFEZ O A MEEEE X O a*l & 2 2E ik

CELERURESHICIVHEE L, EHEBEARKEZRD,

R

MEFHFDOBEICRIEFTHMNOELE RKRANEBMESVZHENL TV D AFAE
Bt % aToc &HRINCEE T/ L7e (Fig. 1), £ % 5T MP @ aToc &% 1.8-15.2
mg/100g (CEH¥) +HE#E(F = © 7.2+ 3.5 mg/100g), EP % 7.1-84.6 mg/100g (*f
¥R 75 - 34.8+23.4 mg/100g) TH o 7=,

fEfA KL o aToc & & Z DK & FAE L7 7 U LAl @ aToc & & O RLR %
Fig. 212" L7z, EP#fHET Y TiX, ikt @ aToc AL VIEE, A& H O
aToc ®IXZ WMEA N R 5722, aToc BN R b E < G En7- EP 2K S h iz
7 U DA Tl A/ 14.2 mg/100g, fix K 39.8 mg/100g & fEARZEN KX o
7o F£72,aToc & 4.9 mg/100g ® MP Z 45 L 727 U @ L& 121X aToe 723
13.8 mg/100g & E N TW7= D%t L, aToc &2 7.1 mg/100g ® EP Z##5HH L
727V 0oMmAHIZiE 5.0 mg/100g L& T, MP #EE~7 VU &/ O aToc
HIXZEPHEE 7Y L _XTE 2T,

MAHIZEEND aToc & & 10°CIT 24 BERIEE L2 H O a*fids L O AsA
B LOBRE Fig. 3 (2R Lz, SEOWE TIE a"EDZE s BHIZ X 2GR

E—B Lz, bbb, MEFHPLEO aflH 20 LT & LHESHS B2

<Fig. 1

<Fig. 2

<Fig. 3
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K7V EEM EHET DS TIEEALKD, 1I8LL T TP LE G RAIT KDL
BWEOHETNHERINTE, TOH, BAOEEIZIX a" iz H\wiz, EP fGfH
7 U MAfiE aToc AL WIZE, SIHLEHZO a*if (CF% %R @ 23.1
+1.3) ZHEFF L, aToc NP7 W& O a"EIFIK T L7,

—J7, MP #&87 U ix EP ffE~7 U &R UM IR % o8 3R R & 27 2 m %
AT EAEERN A ONTZ, TOD, MEHDO AsA B2RlELZE A, aToc
BENEWICHLEADL T aElnm WA MERF L7 3 H{AD AsA BT 1.3-1.6
mg/100g H ¥, % 0.7-1.2 mg/100g TH -7, 728, A MEEIT a“ERE W
F IRV Th o 7z,

FRAIALEVBRFEEOBMBEIC L LIBEIFH AsA B8 7 YV AEHO
WIS D LR SN2, T AV E UREEKEZ RN L7 R
AT ORBREIT o2, MAR O AsA B O HHE R EIIxH RS 1.1+
0.1 mg/100g, #BRX 1L 2.0+0.1 mg/100g & AEICmEm < 72 o 7= (p<0.05), aToc
B W) + U R 22 1T R IX 28 3.3+10.4 mg/100g, #RBRIX % 4.3+0.8 mg/100g
EEWHEHN TH TN A ERETIE RN o7,

MmEHOEATLS LA MEROKREZE{LEZ Fig. 4 ([ Lz, a™fElE 24, 48
FFICABEZEZNRRON, A MEETIT4SKH CHEREN A LI (p<0.05),
¥, UL 24 W1 o & /) pH O ¥ 1 M8 (R 22 136 lRUIX 6.15+0.13, 7
B X 6.20+£0.04 T&H » 7=,

mEHFOBBELRICERIZFZTa baTz0—)LE, FRIANLEVEE, pHOF

MES WARKEEHEOUHL 24 FE% a“BHEB L O A MEFE, aToc &, AsA

<Fig. 4
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224

i, pH#% Fig. 512" L7, 3 A® a"l (F¥EIEHERZE) 139.420.6 Th o
ey, AzBo®8BIm< e THZERS 6 b 11 HOM O a“@iddLEr T
FEAPE LGN W20 L& o728 H S 10 HD A MEEIL 20 %LL T
70, AL I12AMG 2 AETOMIZ A0 %L L 72o7o, a"EAKL,
MEERNE-72 3 ABLW 12 Ao 2 AR BT HOWKRIZZENZEN
14.3°C, 15.5C, 13.2CHB LW 12.9CTH Y, TRLUADHIZ 1TCLLETH -
72,

AsA BEOEHEIZ 3 AnD 5 HlZniFCERFL, TAZKRE 44026 11 A
£ TIX 1.5 mg/100g LA R & o727, KEDMEKW3ABLWI2 A 2 A%
Tl 1.5 mg/100g Kiii & 72 > 7=, aToc D F¥IMEIX 3 A, 4 HixZh £ 16.6,
17.4 mg/100g L ®m<, TOH% 6 A X TIEEA, 8 Ao 11 Hix 13.7-15.5
mg/100g CTHEB L, 12 A7225H 2 H i 14.0 mg/100g LA F & 72 o 7228, ARICH
BEREFRAON o2, pH O £ EARF T3 AN 5 Ay TR,
5 Tk bRV 5.98£0.09 L 2o, 2D#% EH L,9 AR E &< 6.39£0.05
LY, TRUBRIIHE R L,

G L 24 BERIR O A MEFR E 213 a*ff & pH, aToc, AsA & & O %% Fig.
61~ LTe, A MEEE pH & OFMEBEFAEIZ-0.544, AsA & & 13-0.661 TEi
TNAHEZRME (p<0.05, n=48) WO LN, aToc & & OFEIZR D b
oo, a'fil OFBEfRELH pH IX 0.588, AsA &I 0.594 L HEZMHM

(p<0.05, n=48) NBRD HLNT=A, aToc B & DMHEIETRD LN hoTz, Zh

50 3RF &b L ICEBER-HIFE oM Lo RE Fig. TSR LIz, A M

<Fig.5

<Fig.6

<Fig.7
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245

RBEIPalBEL O bHPALHITEIRE N 0L, pH & AsSARETH Y, aToc

HEIFBER ST, A MeROEUE & HEEEO BEHEAREIT 0.788 (p<0.05,

n=48), a*fE Tix 0.768 (p<0.05, n=48) L 7p-o7=,

AWFFETIE, 7V IME

DEIEREICE T D7V ME

oS, o TR A i

=5

i DIGZINZBET D MMM R 2G5 2 &2 HIZ@EHE

ORI & B (B D) S B0 0 2

EITMEIT 8L R DR T2 RE LT,

BIHEFICLVMEFHOWENRRD R 6I1T, £ OERITE LK > D@ &

EXTm, £, EHHITV

VIRE OMAL SRS EAT OIREER IR D B X,

fRE it Z2 M+ 2Bt E TH 5 aToc I2EFH L, AL D aToc & %

RHEZ BT, EP ® aToc &% 7.1-84.6 mg/100g TH YV, TN ETD

Wit 82 LREBEOFE R TH o208, MP H D aToc #I% 1.8-15.2 mg/100g T EP

L L T o7z, aToc EN R DGR ZBEELZ7 V&% D oToc

B2 HE, EP S & @ aToc =IZIEOFBEME N R S5 7-28, aToc

®ERR LV EP 2/ L

27V OMmAEH TITEERICL Y EREEICERND - T,

aToc ZRAKLGT 2L\ EEDOEMITHEWVRINERNRTT 52 LR MENT

WAHD, 33 qToc DRNHEREIC O W TIXEL,ARPALRLE Z AL LW, & aToc

EAEE TERRBICENR

BN ERICHOVWTITABRMRFPPLELERLD, £

7z, BHEEELH O aToc BEARBEOSE, MP#ET7 U 2 EPMHRET~7 Y L0 &

O aToc BN EN> T2,

BRI T e 2 2 EBREFERR dl-a- b= 7
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= ARROLNTEY, W FAHZEAKRE ¥ I E L Z0FER (B
TAT) BEZEDR TV D, 39 FEKITHIEN TR S, d-B X
O l-aToc £ 720 EH 6 /NN BRI E 52, d-aToc O F 73 T id T K B

VRS R BITHAA TN, SR SN D, 19 aToc O WU I13 5 H
BECREFICERT2BEER EOERFMFICLVEEEZZ T LMo NT
B0, 36 SRR OEWEIEA N EP G L MP A7 U o4 i o
aToc EIZEAfR L7z & HEZZ L 7=,

I &5 O aToc & B2 & OBMRTIX, EP #E~7 U Tk & @ aToc &2
EVIE EHERAEFO AR A M T 2R R b, LA LARR L, MP 4
fE7 U TiX aToc @RV RV E PO O THRENEIT LRI Y BIFIELT,
ZOTVOMAERHITIE AsA B @722 D, aToc BERERWEA, AsA
ENBEMGICHEST D MR L, £2C, TRV VBHEREZRML
TR AT AR AT o7, TR A VBBHEKROMMEN T EZ
YELE X I U CEMM L Arai et al. OHEY L REBROBEANBRD ST,
AsA [FBAL LT WO REIRE T NS, EPICIET A 3L e o BgikEig
DIRMENTWD, 3738 Z Dz, MAMHBEME DD oM EFfEEHciEm
WEOT ZAan v BFEERNRLHRIET L EE 2T,

—J7, MBERTIET VMEHOBEIXEING E ZHMAMBEE ST b,
ZIT, MENFHICK Y RARDERNEZMPT 572012, H O AsA &, aToc
BB LU pH ZWE L7, aToc &iX 5, 6 HITIEKLS ooz, RiFgEO 7Y O

FEOREAIZ 4 H FAIND 5 HATH O, 39 ABFFETIE 5 HnH IR DIREED
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RSz, 2o, EIMEBEMR L TaToc @R W LIZEE 2T, £,
AR RN Ao en, AERETIERP> T2, AsSAEIZ3 AR &
W12 AnD 2 APMMEL e oz, KEMHE X I Th D AsA ITEFRMER D72 <
Hx OEBMENEES L LHE I, KIEPEROREHIXEA &2 Y AsA &I
K< 7pnofceBE 2, pHIZ 5 AR R BIELS, 9ARKLELS o, ZOLH
XPEIR E M KIRICHE BT 2 b0 EE 2 biL, FEINR O~ TN TIEESLMEEF
O pH M 5.0 A FIZARDZEnMESHh, RERIXBERIZE2bDLHEINT
W5, 10 KEFFETIE 5 ADHBGMEIINA O 2M{FICEINL TRy, BED
HMABEFBR LT Db Lty E72, 7 U Ol T IR AR RF I M8 R B
FIEMEDME T 92 720, 41042 JRZEENC K 0 A ) O ffBE R BB TIE A8 L
AR L H D, EEMEICESETO pH 34 RBERICIVRESh S Z
EB pHIK TFOEERIZOWTIEABROMBMIREEE 250, LD R
5, ERNOFERL NI E DR B X O pH 2K T 2 R HICBE O LT A
BweE 2 b, £ LT, EERICENS (4, 5 ) &4H# (12-3 A) 1T a
ERELS, A MERREL, Z0E22EMNTHHRTH -1,

AT L7z ISR B ER TIET VM A R OBEIXEINSG & EMAMBEL 72> T
W5, EIIHIT aToc BEOBPV B LI OC pHIK FAR LW, FdER O
R —HT O R oTn, 8 AOBEITD LAMA b Tz, EHIC
B 2BEOEITIIAKICIH LD TIERL, B ETFOHPL LidAg EORE )
BChHsrEeEEZXD, MEHOBEITIIA 7o DX MR FEEREFSHOILT

BY, IA7rbroX MUTIREORBELZ T 5, % ZOORERENRR
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308

WS, IA 7 rErOR MUl g SIS ITEITT 5, AU TILERE
LTRICEHETERES, +o2mH e fRERECFHAMEL, RETHZOR
IR DHELHRL TWD, BT HEICEIVARN pH &R D Z & 13M5
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Fig.

Fig.

Fig.

Fig.

1 Histogram of the amount of a-tocopherol in diets. Open columns
show moist pellet. Closed columns show extruder pellet.

2 Relationships between the amount of a-tocopherol in diets and the
amount of a-tocopherol in dark muscle of yellowtail. Open symbols
show moist pellet. Closed symbols show extruder pellet. Different
symbols indicate differences in farmers.

3 Relationships between the amount of a-tocopherol in dark muscle
and a* value (redness), the amount of ascorbic acid in dark muscle.
Open symbols show moist pellet (MP). Closed symbols show extruder
pellet (EP). Different symbols indicate differences in farmers. The
dotted line represents the average of a* value at 0 h.

4 Change in the ratio of metmyoglobin to total myoglobin (metMb)
and a* value (redness) of sliced dark muscle of yellowtail during
storage at 10°C. Close symbols show control. Open symbols show
experimental diets. Asterisks show significant difference from the
control (p<0.05).

5 Change in seawater temperature, a* value (redness), the ratio of
metmyoglobin to total myoglobin (metMb), the amount of ascorbic acid,
the amount of a-tocopherol and pH in dark muscle of yellowtail. The
seawater temperature was measured at 9 am. The a* value and metMb

was measured at 24 h after air exposure store at 10°C. Values not
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sharing a common superscript were significantly different (p<0.05).

Fig. 6 Relationships between pH, amount of a-tocopherol, amount of
ascorbic acid and the ratio of metmyoglobin to total myoglobin
(metMb) or a* value (redness). The measurement of metMb and a*
value is 24 h after air exposure store at 10°C. r, correlation
coefficient.

Fig. 7 Relationships between actual values of the ratio of actual
metmyoglobin to total myoglobin (metMb) or a* value (redness) and
predicted metMb or a* value. Solid lines show Y=X r, Multiple

correlation coefficient.
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Table 1 Data on cultured yellowtail used in the experiment

Sampling date Place Forl((cl:;;lgth Bod;gkv;)elght Bait types® 1 =

Investigation on the influence of diets on discoloration

2012 15th Oct.  Shinkamigotou 547 = 04 236 = 0.04 EP 3
15th Oct.  Shinkamigotou 664 £ 1.2 467 = 0.23 MP 3
15th Oct.  Shinkamigotou 643 = 0.3 492 = 0.23 EP 3
26th Oct. Sasebo 589 £ 55 297 £ 0.09 MP 3
28th Oct. Hirado 654 = 25 501 = 0.68 EP 3
28th Oct. Hirado 708 = 14 6.04 = 0.39 EP 3

Prevention test of discoloration by ascorbic acid derivative

2013  26th Jul. Nagasaki 539 = 43 202 = 0.20 EP 3
26th Jul. 543 = 14 214 = 0.05 EP+AP 3

Seasonal variation survey

2012  23th Mar. 375 = 13 0.96 = 0.12 EP 4
23th Apr. 384 = 24 1.02 = 0.19 EP 4
25th May 431 = 14 1.30 = 0.13 EP 4
23th Jun. 46.3 = 0.7 1.53 = 0.08 EP 4
20th Jul. 475 = 14 155 = 0.18 EP 4
24th Aug. Nagasaki 482 = 0.9 1.76 = 0.16 EP 4
28th Sep. 478 = 3.9 1.73 = 0.23 EP 4
19th Oct. 509 = 15 215 = 0.29 EP 4
16th Nov. 522 = 2.2 222 = 0.39 EP 4
14th Dec. 500 = 4.2 212 = 0.56 EP 4

2013 18th Jan. 533 = 2.2 2.60 = 0.15 EP 4
15th Feb. 51.8 = 24 235 = 0.39 EP 4

Values are mean = standard deviation.
EP: Extruder pellet
MP: Moist pellet

AP: Ascorbic acid phosphate ester sodium
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