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1 BRIk

11wk

PEFEAC I I IR SR B WL 3 P, R AR 2
CLE AR Jy B, IR A E), 4RO DL K
(Ammodytes personatus) iy 3= 1 VK fif /N 4% £k
TR

FEM 1:2008 4F 4 H R3E R IESIEA FRA A
NTEFHR,HEE 23 ~5 cm HUAGES, SO I
ROFEFR5H,2008 4F 11 J (150 g 7247) T fb 374
B4 ,2000 4 5 7 A RS BT B AR IR
2009 47 1 HEEPLERE 15 B, 1E N Sega bt w},
UREE Ve S R I A, IR K
(22.68 £0.47) cm,{&JFiH M (433.02 £50.61)
g. TFRKIELLEEA T (DL) .

FEdL 2:2007 4F 4 H TR0 L R L
RGN LET, HFEER3 ~5
cm HEAK I RS 2 I FRAE , % N T AR SR A
J& A 5 H B R 2 - i g5 . 2009 4 6
BEHLIEE 15 8, W iR iR A7, 7 A 1 H oKk fif 2= 5256
BT PR (30,42 £2.22) cm, {4 5T 5
(1 062,14 £152.57) g, [& PRI LT 65 2R Ty il
(HB),

R 3:2008 4 4 J AR T PHRIRIE A A SR
FAFHATION LS E , A E 2 3 ~5 em AR
2 L IRAE, 2008 4 11 F (150 g Z2ty) T 4k
FRIH A, 2000 4E 6 ] HE RS 2 il b AR R A
2000 47 J 1 HEEHUBGE 15 B2 AF R Sc ok, vk
et is i B S . TR (27.28 £1.96)
cm, fABTRE (668,34 £177.61) g, FIFRFHARLLEE
AJ7fili(DD)

1.2 HmibiE

B e — A A AT i R
PERR R, TR, 150 0 B A b
HHAS TN 2 (2 cm x3 cm x0.8 cm) , T
JULPA P B P A 00 8 A JUL PR B R Y 5 i R
100 g, HH1 50 g F 60 CHET, T — M 57 L
I3 AR TR S I E . 75 50 g LA
FT pH DE AL IR AE W) iR 4 o B A i
SRR 3 W, O E BT 204 o
1.3 #&ilAFE

it GB 5009 -85 Jy vk 43 5l M 5 218§ 7R Jy faf
JUUEA b 97K o3 CKELER 1 KL I3 AL 23 5 45 56

% GB/T 15399 — 1994 S Ak iR fif v Aij Ak BRAE i
SR JGK FH GB/T 18246 — 2000 {#i f] Biochrom 20
RIGAHEIR B 353 B AN 22 Ik 2 1R & 1 5 R ] GB/
T 18246 — 2000 fif 15 Aij Ab # , A o R0 A (6335
T 52 R 5 % GB/T 5000. 124 — 2003 5
{8 Biochrom 20 7S JL R [ 21 43 B 300 % B
AR WeERIMY 16 P KRR ; % GB/T 5009.
168 —2003 J7 (i ] Agilent6890 HU S AH € 1% {3 ]
FENRITR .

AR W 32 IR HTHOK I 80% & T i R
S HBFEE R UL 10 g, inA 20 mL 4fisk 5]
W, 80 TAWEMI L h, 3 100 x g B0 20 min,
DOVEYIH 10 mL X 857 /K ek 3 Wk, R A I
B LIEWR, 455 50 mL, A 225 mL 95% [1)
Wik, FE A5 .3 100 x g 2,043 25 20 min, T
VEYI 50 mL 80% 119 L HIVE 3 UK ,3 100 x
g B0 20 mm, RS IFITA LI . heft 7
RERRCEE, KB KBERER IR, €52
50 mL, —20 CHE7E4H .

T M TR R M E SR IR R . R
1 mLiZ 2%, #i B 10 £%,0. 45 pum 8 5 08,
RO {0 3% A & . Capceellask C18 SG #1:, -
#7120 mmol/L #71ElR + 20 mmol/L Z I8 + 40
mmol/L = Z % ,pH 4.8, 7 0. 8 mL/min, 15
40 C,260 nm LA} K

JLPA 4y B0 A5 1 D 2 >R ] 9 5] SMIS 2% ] TA
XT plus G4, P4 B A% 6 mm (R4 3k,
FHWG U Hs 4 1 o 1, 5] 18 40 AFr ( TPA) 458 243 A 21
g 7R Jy fif e £ LA ) R S (PN SRR RS B
MEL AP R [T S o RSN T R A T3 3 mm/
s, WA R 1 mm/s, K45 50% 158 5 s, 2
P R [ — AR LA 2 Pt ATl .

1.4 EF@MRIEMNFE

HRPGIE A E MR AR 21 (FAO) Fit 7 A4
LI WHO) 1973 A1) 24 FEFRIE 70 b AR =X
(% ,dry)™ M0 EEAWEERENX (%,
dry) "B LR 23 S R SRR 4 (AAS) |
PRZEPESY (CS) TN SIETRTE B ( EAAD P .

aa

AAS =
AA(FAO/WHO)

aa

S =
AA(Egg)

EAAT = JlOOA y 100B N 100C e % 100G
AE BE CE GE
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A, aa F B HE 2R & 1 (% ) ,AA(FAO/
WHO) 2y FAO/WHO 53 5 1 A5 3 v ] o 22 5
MR &t (% ) ,AA(Egg) Ry 20 8 1 [ i ad S
FR (%) ,n M AN 75 R ILFR S, A, B, C,
o, G ORFE R AT A IR & (% ,dry)
AE,BE,CE,---,GE Jj 4= X5 1 1) 06 75 2 SE R
T (% ,dry)
1.5 HiEFKiITS4E

¥4 R FH SPSS 16. 0 Gt )44 rh b S FEAS 1-
Frg6 (r-Test) #4741 1] Hb 452, [ B ] One-Way
ANOVA HEF7 SR 2 J5 2550 07, R vk e e fift
FHEIME + Fr#E2= (mean +SD) s, P <0.05 24
HAWEERER

PR LRI LT3R A 5
NERIE(RF) =100% x {5kt (g)/ K" (em”)
HFAEL (HST) =100% x JFFAE ot i/ 140 5 i

2 4

2.1 E£MFSH

WE 1 fraw, K& (DL) (it (HB) (J}A&
(DD)3 Fift SR A6 A 21858 AR T e, AR A Jot
A A 22 5 . 2% (P <0.05) , i DL A i
/N, R 433,02 g, 1 HB Mk ok, 151 062.14 g,
N B = Tal A 225, (B AN 2% (P >0.05) ,
3.25 ~3.85, PRI <0.2 (M 0 H AR
R, H=FMERALE(P>0.05),

&1 3MFERXAERTHNENZESH

Tab.1 Biometric parameters of 7. rubripes from three different cultured models

mean +SD,n =15

R ESHL FEHtME I cultured model
biometric parameters DL HB DD
1R JFiH/g body weight 433.02 £50.61* 1062.14 £152.57°¢ 668.34 £177.61°

{A&4/cm body length 22.68 £0.47° 30.42 +2.22° 27.28 £1.96°
JF& L/ % HSI 0.15+0.01 0.15+0.02 0.12 +0.02
NE#iE/ % RF 3.77+0.28 3.85+0.85 3.25+0.43
VE IR 4G 7R R 22 5 3 (P <0.05)
Notes: Values in the same row with different superscripts are significantly different( P <0.05).
2.2 EFRHS BB E4F 3 PR LG AR
—ME RS 3 PSRRI AT Dy B D 18 e ISR BRI WG 1, SR

B JILA K3 S HRAE 80% fidy . JikErh B R &
M 15. 88% ~ 17. 22% , L A% & & M 0. 30% ~
0.35% , K545l 1.10% ~1.25% , T-REr Hl
BEAT R AL 84.13% ~86.65% Mg KA
1.49% ~1.84% ., KAy &5 HN 5.47% ~6.65% ,
B HB JJLPA K 43 & it i 3 (I F DL 1 DD 4} (P <
0.05) , HAHH Ao B e AN [l o (e e i 2
5, HB JJLA K5 % T DL f1 DD($%£ 2) .

R2 IMFERATCERAHIANERSSE
Tab.2 Chemical composition of 7. rubripes muscle
from three different cultured models( % dry matter)
% ,mean = SD,n =15
FEHEAR L cultured model
DL HB DD
81.10 £2.05 79.90 £1.08 80.89 +1.29

84 index

7Ky moisture

HI#E E crude protein 84.13 £1.16 85.61 +1.16 86.65 +2.83

HLAG WG crude lipid

K43 ash 6.65+0.25% 5.47+0.31° 6.62 +0.39"
T AR E R AR Y b B RN 20 8] 26 5 R 35 (P <0..05) .
Notes: Values in the same row with different superscripts are
significantly different( P <0.05).

1.57+0.22 1.49+0.09 1.84+0.35

Si Y AA §5(15.65 +0.95) g/100 g ILAMEE, 5
WLATEEY 79.90% ~85.17% ; FX}F N LT
TR B Y EAA FIHELTT R IR Y NEAA B
SR AR 4 Bk 32, T7% ~ 33. 69% . 32. 9% ~
37.20% , = FHBIJEA B E 2R 4 PP aEeg
AHER(RAR HAR HNAR . KELAR) 1E 3
Tl S A T 08 A5yt ) 3 A 5 2 S, EL AR R
FHEMR B Y DAA, Pl DD ¢ 5, ik 32.09% , &
%7 F DL (29. 94% ) fl HB (29. 90% ) (P <
0.05) , A] G K ok B ik 28 SR 4 LA DD 1 AH
X, RBUG IR T B %22 55K F, YEAA/Y
AA HAEH 40.49 ~41.79% , S EAA/ S NEAA 4}
74 83.89% 85. 36% il 80. 74% , ¥J 5 T FAO/
WHO #5 i iy BEAE A K AR 1 ( X EAA/ Y AA Oy
40% 747, SEAA/ Y NEAA 7E 60% 1L FP)) |

3 WL g R Ty B LN AR, B UUR
AR GENEm, SILKA T HEY 12. 22% ~
12.82% ; HRk Fy RAH R (Asp) Rl 22 (Lys) ,
SRAET. T3% ~8.57% . AS[RIZH 516, FE7E i3
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ZE5HI L 11 24 R A (0 24 R, i1 IR A HB &5 i
Sy, (AR VL DL Jyf i (P <0.05) .

F3 3MFERALERFTHIANEEBRERRSE
Tab.3 Amino acids composition in muscles 7. rubripes
from three different cultured models

mean +SD,n =15

FIERALN, FAARR (% THE)
composition of contents of amino acids( % dry weight)
amino acids DL HB DD
FaR* Thr 3.59+0.09 3.76£0.14 3.71%0.20
WHHEBR ™ Val 4.38+0.12  4.43 £0.14  4.59 £0.22
HEAR* Met 1.95+£0.14 1.95+0.12 2.15%0.16
SRR e 4.00 +£0.21  3.97+0.17 4.07 £0.16
LR Leu 6.73+0.11  6.69+0.26 6.87 £0.18
KINEBR ™ Phe 3.36 £0.14 3.26+0.24 3.42+0.17
AR Lys 7.73+0.15° 8.49 £0.22% 8.07 +0.10°
AR Trp 1.04 +0.18% 0.85+0.14° 0.82 +0.15°
4R His 2.05+0.00 2.11£0.13 2.21%0.10
FiE ik Arg 5.25+0.07 5.29%0.21 5.58%0.16
AERA Glu 12.30 £0.20 12.22 +0.15 12.82+0.21
HE " Gly 4.37+0.18 4.45+0.30 5.24%0.15
WEfR*A Ala 5.08+0.14 5.05%0.23 5.46 +0.16
KA Asp 8.19+0.14 8.17 £0.136 8.57 +0.10
LR Cys 2.14%0.15 2.16+0.18 1.98+0.22
22 Z PR Ser 3.06+0.12 3.09+0.16 3.14 %0.10
% 2™ Pro 3.09+0.21 3.14+0.09 3.43x0.12
&z IR ™ Tyr 2.98+0.15 2.98+0.11 3.07 +0.20
> AA 81.27£2.34 79.90 £3.17 85.17 £0.20
> EAA 32.77+£1.72 33.39+1.41 33.68 £0.25
S NEAA 39.06 £0.69 39.11 £2.96 41.72 £1.20
> HEAA 7.30+0.14 7.40%0.37 7.79+0.58
> DAA 29.94 +0.51° 29.90 +1.13" 32.09 £0.20°
SEAA/ S AA(% ) 41.41 41.79 40.49
SEAA/YNEAA(%)  83.89 85.36 80. 74

H: Y AA REILIR B, « ORISR, Y EAA T E IR
S O NPT R AR, T HEAA 2 i AR B i v A dE
W EIEIR , X NEAA S ah il 2 SE IR B itk ; A A EEUR LR, X
DAA W EfIREHIR M, “— Rl o FATEE AR BN
#Z IR FRIFAE R E 257 (P <0.05),

Notes: Y, AA is total amino acids. * are essential amino acids and Y,
EAA is their total amount. & are half-essential amino acids and Y,
HEAA is their total amount. y¢ are nonessential amino acids and Y,
NEAA is their total amount. Aare delicious amino acids and Y, DAA is

”

their total amount. “—” is undetectable. Within the same row, values

with different superscripts are significantly different(P <0.05).

Jig o BR 48 JR, 84 Y 4 ERKEN T C4 ~C24
1 34 FUIRITER , 45 R o, 4L B ARy i I A
8 i A1 g 5 R (SFA) (3 F 5N 0 1 i s R
(MUFA) F1 6 FhZ AME AR (PUFA) (£4) .
Hrp C11: 0 (F—%El2) .C21: 0 ( =+ —HkIR ) .
C20: 2( ik IR ) .C23: 0 ( 1 =#kig ) {1
2 L rp sl P R R AR X ) 2165 AR i L ) v

AEf U 2. X SFA 7 BE i R 1Y 46. 44% ~
57.85% ,H:A1C16: 0 (AR ) (30.28 ~43.53% )
1 CI8: 0 (FHPSER) (10. 62 ~ 14. 46% ) &5 i
T P AP AR R TR, 9 HL HB [ C16: 0 5 & i
e DL Ml DD (P <0.05), J& HB [y Y SFA
(57.85% ) . 2% & F DL 1 DL (9 EZFH (P <
0.05) . DL fi§ MUFA ja4 54 24. 79% , 0§ &5 F
HB(17.44% ) f1 DD (20.99% ) (P >0.05) ., fE
A MUFA ) & & d = 19 358 C18: 1009 (Tl
fiR) , S ik 13.34% ~17.18% , 44~ MUFA [
76 ~81% , DHA (C22:6w3) 1) DD 1 DL % &,
WE® T HB(P <0.05), HB & A3 AHX A9
w3/ wb HAE, H 18. 62,

x4 3 MFRERNAEFR A ARERBRAR LS E
Tab.4 Fatty acid contents in muscles of T. rubripes
from three different cultured models

mean +SD,n =15

R IRLE I, BITR i/ %
composition of contents of fatty acids

fatty acids DL HB DD
C11:0 - - 0.23 +0.04
Cl14:0 1.15£0.02  1.55+0.04  0.80 +0.05
C15:0 0.33 £0.01 0.43 £0.03 0.29 £0.05
Cl16:0 30.28 £0.06° 43.53 +0.4* 31.63 =0.07°
Clo:1 4.71 £1.02 3.81x£1.13 3.52+0.12
C17:0 0.92+0.16  1.33+0.18  1.22+0.09
C18:0 14.46 +2.13  10.62+£0.76  11.84 +1.62
C18: 109 16.94 +0.52% 13.34 +1.02° 17.18 +0.93"
Cl8:2w6 1.12 +£0.05 1.25+0.03 1.26 £0.02
Cl18:3w3 0.59+0.02*  2.30 £0.04°  0.62 £0.08"
C20: 19 3.14+0.52"  0.29+0.08°  0.29 +0.05
C21:0 - 0.38 +0.53 -
C20:2 - 0.17 £0.12 -
C20:3w3 1.52+£0.32 1.68+0.36  1.98+0.12
C23:0 - - 0.44 +0.12
C20:5w3(EPA) 3.77+£0.72 5.05 +£0.66 5.20 £0. 34
C22:6w3(DHA) 21.06 £1.02% 14.25+2.03° 23.51 =1.34°
Y SFA 47.14+1.12° 57.85+0.62" 46.44 +1.02°
> MUFA 24.79£2.42  17.44 £2.72  20.99 £3.45
> w3PUFA 26.94+2.18 23.28+2.75 31.31 £2.82
> wOPUFA 1.12+£0.06  1.25+0.04  1.26+0.08
w3/ woratio 24.05+£1.14 18.62+1.23 24.85+1.58
> PUFA 28.00 £2.82 24.70 £2.02  32.57 +2.98*

T : X SFA St FIAS IR A Bt 5 X MUFA S SN NG 0 R 5 5
S PUFA N Z WA IR B, “—" Kk FATEIRE FAr
TFREARIE Z M FR AR E 2R (P <0.05)

Notes: Y, SFA is total saturated fatty acids (SFA). X MUFA is total
mono-unsaturated fatty acids(MUFA). Y PUFA is total poly unsaturated
fatty acids(PUFA). “—"undetectable. Within the same row,values with
different superscripts are significantly different( P <0.05).
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185 Ay SR R R AR iR 04 S BR B L AR
paa, WIREBAE &R IR & WK S,
WUE R (IMP ) J2& 55 5 f i 10 1% 1 BR B A 70,
HoAhAZ H BR KM 77 ) 19 10 ~ 100 £, b DD (1
IMP V-2 {# ik 265. 03 mg/100 g 04!, {H 5 DL
(220.75 mg/100 g) il HB(231.40 mg/100 g) %
AW ERER . HIREEZ IR K
ZH (HxR) ,3k 15 ~27 mg/100 g, DD IR H —
WL (AMP) & - 34 {H 5 T DL A1 HB, {H {2 &

PERA 2257 (P >0.05)

PEANBIEERE K (%) TR E N K(% ) =
100 x (HxR + Hx )/ ( ATP + ADP + AMP + IMP +
HxR +Hx) o B K 3 5 4Tk 0 245
AR I TN 5T S I, TR T DA HE 12 76 D0 A 7]
21T HB 1) KN 6. 36,72 =& i fk iy,
RUIH ATP 5 HI 8 R BT H AL PR, A5
SO A HL AT A AT DUE K

x5 IMFEAXIERAHIARIHY P ZEFREREY S E (mg/100 g LAER) FEEE K &

Tab.5 Nucleotide and metabolites,and K values of muscle lixivium of

T. rubripes from three different cultured models

mean = SD,n =15

TR KA/ (mg/100 g)

FAE AL cultured model

nucleotide and metabolites DL HB DD
NRFF =M%l2 adenosine 5'-Triphosphate , ATP 0.56 +0.04 0.33 +0.38 0.76 £0.05
NRFF %2 adenosine 5’-diphosphate , ADP 6.52 +0.24 4.99 +0. 14 6.20 £0.45
HRFF—Ml2 adenosine 5’-monophosphate , AMP 5.34 £3.91 6.60 £6.24 15.79 +7.23

WL 2 hypoxanthine nucleotide ,IMP
WHIE A 4% F inosine , HXR

WK I hypoxanthine , Hy

Kt/ %

220.75 +£37.50

231.40 £19.66 265.03 £32.12

27.67 £5.24 15.53 £1.72 26.38 +6. 40
3.56 £0.48 3.08 £0.69 3.64 £0.40
12.06 +3.18° 6.36 0. 88° 10.65 +2. 74°

T AR AR B LA PR 2257 B35 (P <0.05) .

Notes; Values in the same row with different superscripts are significantly different( P <0.05).

2.3 AWmEsE

filfi BF ( hardness/firmness ) 2 £ 5 A% 3512 1R BF
T NTRES G T, 8 U £ a8 8 — e AR Y i
T B 7, F IR N fih 58 2 3R s IR A, A U 45
RN, 2UEEZR 7 6 JJL PR A B 2R 449. 69 ~ 778. 29
g(3£ 6) 1 H DD Il HB JJLp3 i i & 2% /& T DL
(P<0.05),

5Pk (springiness ) i s 45 2 H bR B A2 it J
FER TR S RO o 2188 4% J i UL IA) B9 s A
0.65~0.70, =F A REFEZR(P>0.05),

Kii B (adhesiveness ) Sy JEORS PE R FEE , LAS
— P45 5 PRk TR 1 B e (8 T ) T BRI
Z1A 7R 7 0 UL PR R RS B ST 4 (B 1Y 48 X E R
6.84~13.25 g - s, MR =HMEA B EER,
{HE#H DD >DL >HB f¥i#a#,

P ZR 1 (cohesiveness ) M THIFH A,/ A, I LL 3
A S AR R TRE T AL A, 2 IR
FEARFTRE F IR, WRAE SRS — R4
B SE IR, WHZ LL D 0, A0 R i 2 BEAR
PRI, HAESS — 48 58 & TR, W%t R o
1.0, PSR T, JUL PAJ L R s e 20 G, L 11 Jgkts

o ZLEEZR 7 B LA B P SR PEFE L D 0. 38 ~
0.44 g, =FHRIBAH BEFEXES .

F6 3 MFRIERNLEE R A A YIRS I
Tab.6 Texture and pH of T. rubripes from
three different cultured models

mean = SD,n =15

Fe A cultured model

DL HB DD
i/ g 449.69 + 632.14 + 778.29 =
hardness 22.00° 99.76* 46.39°
Kb/ (g - s) -9.42 = -6.84 -13.25 +
adhesiveness 4.35 1.84 3.47
B 0.70 + 0.66 = 0.65 +
springiness 0.04 0.03 0.03
R/ g 0.44 0.39 + 0.38
cohesiveness 0.04 0.10 0.01
THIEME/ g 138.73 + 156.99 + 191.72 =
chewiness 20.59° 28.93%® 1.20*
] 55 0.17 £ 0.19 = 0.19 =
resilience 0.01 0.02 0.01

T AR AR i AR PR R 25 5 B3 (P <0.05) .
Notes: Values in the same row with different superscripts are
significantly different( P <0.05).

NH M4 ( chewiness ) = B B x K5 FF4: x gifp
EL IR Ay e AR 285 e i 1 i o, R RAIG, W E
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1o R4 2R o, DL Z186 28 Jy filf JJL P 17 ML Igg
P #%F DD, 1ii HB 55 DD # DL Z [} 54 2.
F 255 3R W] DL ] BIULPA AT B i A BOEE

(a2 Pk (resiliance ) & A VK5 H)/ s 45 5y , 75 2]
0 ~1 Z[al (Y FEAE, FUAEBOR, [l 5 PR kA 20
S8 T LA B Il SR 0.17 ~ 0. 19, KRB 4L
SR JT B JILIA) B9 [ S A 22

3 e

3.1 ABEFEHWEFRIENREFLNE

IVLPR T 5 1800 A A e S ™ it L A ot S 1)
BRbR . MR AL AR A e bR B H S H B i K
S HBORE , L1885 7R J5 filf 1) HEL 28 3 A1 T v 3
W F £ ( Siganus canaliculatus ) F 5 1 F i
( Siganus guttatus ) (21. 20% )7, 5 K % ff
( Larimichthys maximus) (16. 91% )" F0J ¥ fa
( Pseudosciaena crocea) (16.55% )" 35230, 1 He
FHRR DG & 5 W] AR T ax LR K 025 7E LIRS
A 0.30% ~0.35% . A WLLLHE 2R 7 fili e
— i B AR W 0, DNZTSE AR 7 Sl L IR T 25
MR H OR B, & IR A = R & 7
BRAREMAL E TP REEEER. 25
LR E R B E D B A . R AL
o — PR R, [F] A R T AR
FRYRE R R UL, T AT LLYRFMS W) £ o =R
FAS I, DT B2 R A A 26 1 IR A AR R 4
BEZR D7 Bl LA RS 2R o B A A R R
BRI NI 25 AL 75 R R , B AUE 94 4
K IR LR, 6 T IR HE 5 1 i
GABEIR X} B AR 1Y) 5% W] LU SO 2%, A8 R RPN S %
1 IR S ) f5 TR A, L e
CLEEZR DT S ILP I 4 R P 38 & B ik 12, 22% ~
12.82% , H &R -1k 5.05% ~5.58% , 315
FhME Tl RZEEE B K S —
T, AR 227 N g IMP 2 KUBR 7™ A2 B 4% 0 )
Jit, 38 3 0 RE IMP KPR B E A il A XU B
R AN, ol TR A R, B — i
IR IR 23[R O g — o A S ) 1% A7 7R 1T 2 35
50 AMP Hil IMP [ H B L BER 2 4, 58 4R
SEAFIE 2 A WA P S R A L 2 BE A
S L PR A B 1) IMP 555, 1 BREESE

A B E TR (R T H il 5 R IR 1 Ao
MBS A NR N TG 25 Fh R B3 & 7

SRR T, B IR e, N e R A Tk =
FPa SRR & A WILE FRNEAR, A TE 42
EH . 3 PR LB A D LA P A
18 Fhad JEfig (32 3) , HZAHL IR S 3K 79.90% ~
85.17% , /& T WP A K BE 1 + 0 ( PR 305 +
011 68.33% ' WA S K T4 74.57% T Y
HEREE R T1. 31% N 3R B A K 35 B Y
74.34% "4 A5 3% 3 RN AR T BRI
i 4 SR R R v AP B AR R 2 B (e
62.50) J&i , 5 X B B [ 0 1) 4k R A =X FAO/
WHO il 37T 18 F BT 1Y 2 SRR b A X i A T
Fud, 343 BT E SRR E4) (AAS) k24143
(CS) ML T R ILIRIE U (EAAL) (£ 7) 43513 4
21 58 7R 7 i O TR S FE IR 1) AAS 43R Val \ Thr il
Leu BT 1 LASM, HAHORF 1, Horp Lys fi,
ik 1.42 ~1.56, H ¥k K Met + Cys, Jy 1. 16 ~
2.21;CS WP )& Lys ZM{E e, 35 1.0 LU
b HR b T B 3 AR TE 0. 66 ~ 0.8 ZJA],
Whits BIERRAR ORI B A BUE R H AR
PRZ— B e LAY 2R 2 1 0 6 7 2 5 R A A A
W VT3 R B 7R Oy il LAY 1 A0 75 S TR
F8EL(EAAT) 3 76. 61 ~77. 64, B} I b /= T 7 A v
PEAET-£1.(61. 07 ) ) FIHF A= 5 45 14 (69. 77)
G mads, U LgERE AR I BILA ST
RIEFRA AN LA, o E, i
A DATA N 21868 AR Jr Bl 2 8 FR A (AR = 1 sh ) 28
S

TR B ULIAE F5 1808, ALk XU 2517 %F 6
T 90 J [ 43 ) 2 A BE IR ) fili ( Gastrophysus
spadiceus) | B 5 | fili ( G. wheeleri) . |5 B i
fili ( G. sceleratus) K5 SUZR J5 i ( T. oblongus) . %Y
BEAR T (T. obscures ) F1iG 80 A 75 6 ] 1 LA A
JHERE R BPA( Ak FiMiR ) \DHA (kN
IR o S R M ST T 5T, 25 R
X 6 FPIT AR W 2 A, I ELFT B AR ff 2D, Tl
FEHILIA 3 A A EPA  DHA  {H 2 I IE &
£H ) EPA DHA, {HAR W AT G 45 R Bow, 41
B AR 7l 1) UL PR TP B 4 1Y) EPA R DHA,
HJE DHA  HARXS & S ik 14% ~25% , 5 N T
5 9H K 2E BE (16, 48%)" M ¥ B T o
(18.03% ) " S5, 2 HH A 125 A 16 R I s 18 )
B Sk RES RS R AR RN A 2
A — RS TR], 5K XU T4 BT Y 6 il K Hh
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BEA AT e I 21888 2R 05785 56— A il B AN ]
AHFFEHILARREE N 50 g, F TR W AR 2 4 i+
FEA 1 g, B KTk SFI HA 5 g AE T
PSR, SR U] 10 mL f9EE A 3 mL

AT H R A5 EAE I E AR IR 5 o 4 A 2L8g
ARIT Sl 1) B R R R 114 B AL R A, R
RN 858 R 5 i 2 AR 4 1) SR At A JUL PR A AR
AR REIROME

RT 3IFFERXIERAHALA AAS,CS B EAAI BILLER

Tab.7 Comparative analysis of AAS,CS and EAAI in muscles T. rubripes from three different cultured models

FAO PE4M IR 0 4 M score
IR PRUEE/ (mg/g) FRIE(EL/ (me/g)
amino acids FAO evaluation egg protein
mode standard standard DL HB DD
AAS  HEEIR e 250 1.00 0.99 1.02
ZZER Leu 440 0.96 0.95 0.98
#i%=R Lys 340 1.42 1.56 1.48
V4R Thr 250 0.90 0.94 0.93
AR Val 310 0.88 0.89 0.93
0,5 1R Trp 60 1.08 0.89 0.85
HRER + LB E R Met + Cys 220 1.16 2.21 1.17
KINE R + % R Phe + Tyr 380 1.04 1.03 1.07
CcS SRR e 331 0.75 0.75 0.77
LR Leu 534 0.79 0.78 0.80
& 2 Lys 441 1.10 1.20 1.14
I 2 Thr 292 0.77 0.80 0.79
AR Val 410 0.67 0.67 0.70
4% iz Trp 99 0.66 0.54 0.52
AR + &R Met + Cys 386 0.66 0.67 0.67
FNAR + B 2R Phe + Tyr 565 0.70 0.69 0.72
EAAI W R RIS EN essential amino acids index 77.64 76.82 76.61

3.2 FREERAITLLEE R TTEEAN A BRI 20T
AT ALHEEE . DD < DL < HB; 5 2R  H
SR AL B MR L% A it . DD > DL Al
HB;DHA &4 :DD > DL > HB, JJL 1§ — @2 1 JJL
TR i : DD > HB > DL JJLPA (4 £ 52 Al B2 A1
M : DL 4 F DD, DD 4 HB. &A1,
DD JLP df SRR i, AR DL, A 288 Joi ]
(78 S ph ag AL VPR IR 3R s s SRR 2 D R i
JR o AEA S B4R, DL HB 1 DD 3547
gk B A EE T eE AR, A A
[Fl 3t DX AT 55 MR A, e i A4 7 5t B BEA R
AT AR B AT 0 37 SR R A R 98 2 1F A AN
[i]. DL #l DD, #f 0 3 ~5 cm i ff 56 7E £t 57
B, A ENBAFREE 5 ~ 10 cm J5 R EE -
WFiF75 . DL #1 DD A Al )2, DD 7Eiff b R4
FriEid R P BRI EE L DL A58 2, Hk DD
JITSRE 1) T WOK B2 T DL, i HB, H3 ~ 5
cm (f, BRBAS BY BESh , — EAE Rl IR i

FRIH S e/ N T B AR FRAE , THRHB AR X 78 2
Rt HB AR, FLAR i A K A, DD ALK
HYk, M DL KB /oS3 80, i L A 5% 5 Fl
Y TR FE B K SO 58 A A [ 3t I K s
FERAR, KAE B & i B 5, il E A
B, A — 8 BY7KIR KR K AR S8 4, 7K 5T 4%
PEARXTSF , R A it 45 G v - 4 55 B 2 T K 5
AR A A T P AR it K BT 2R 47, TR g AR
WEIA] JA AR (R UL IR i T o E AT DL, 57 B A X
FRBE AR I] JAC £ 7 i il o RN HL 3 55 00 A Bl
AYSEHEEM
3.3 RN EEXIA RN LR A
KA BTARASCR 43 B 1 BE | fa PR b 5T, Rl AR
Z W E W, wme ¥ % Ak i ( Oreochromis
nilotica ) 11 SE e IS PE T 58 5 VARG 4% 1 B4
R R S LA b B Y . RS R R A
FR K @Y BO6E 4 Mt ( Thunnus
C/E ]
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canadum) ' K PG (Salmo salar) '™ 3 1B
% ( Labeo rohita )" | T 5 ( Oncorhynchus
mykiss) P4 ER R AS [F) 2 4 BT R SR AL
FRANRL S AN G] W0 B e A4Sk L AT
B ] S 1 AN [], e 45 110 48 SR AR X AH B8] 3
TRALER Y S g J7 88— , B AS- £t 2 18] g
AU S W L DA Jo g 4 A, PR b Joie g SRS 0 L Y
PR AR 5 1 R R 1 o
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Comparison of flesh quality of farmed fugu, Takifugu rubripes
from different culture models

GAO Lu-jiao'* , HUANG Yan-qing', XIA Lian-jun', LU Jian-xue', LIU Sheng-cong”
(1. Key Laboratory of Marine and Estuarine Fisheries Resources and Ecology,East China Sea Fisheries Research Institute ,
Chinese Academy of FisherY Sciences ,Ministry of Agriculture ,Shanghai 200090, China
2. Dalian Tianzheng Industrial Company Lid. ,China,Dalian 116011, China)

Abstract; The differences of muscle in nutritional components, delicious materials and physical
characteristics of farmed fugu, Takifugu rubripes from Dalian,Hebei and Dandong , were tested and analyzed
in order to evaluate its nutritive value and flesh quality. The three groups represented three culture models.
The results showed that the content of crude protein was about 85% of dry matter and the content of crude
fat was lower than 2% dry matter. There were no significant differences in the contents of moisture and crude
protein , crude lipid among the three series fugu. 18 common amino acids were found in the flesh,and amount
of which was 15. 75% of wet matter or 79. 13% —83. 19% of dry matter. The content of essential amino
acids and nonessential amino acids was 32. 77% — 33. 68% and 39. 06% — 41. 72% , respectively. Glutamic
acid was the most one in all amino acids, and its content was up to 12% . The delicious amino acids including
Glu,Gly, Ala and Asp in Dandong group were up to 32.09% ,higher than those of Dalian group(29.94% )
and Hebei group(29.90% ) significantly (P <0.05). There were also differences in some fatty acids,such as
Cl16:0,C20: 1w9, C22: 6w3, and total saturated fatty acids ( SFA). The results of nucleotide and its
metabolites indicated that hypoxanthine nucleotide (IMP ) was the highest metabolite of nucleotide, whose
content was up to 220. 75 —265. 03 mg/L ,being 10 —100 times as much as the others. The K value of HB
group(6.36)was lower than DD(10.65)and DL(12.06) ,suggesting that it had a longer shelf life than DD
and DL groups. The results of texture using texture analyzer SMS TA XT plus indicated that there was no
difference except the hardness and chewiness of muscle among the three models. The hardness of HB and
DD was higher than that of DL significantly( P <0.05). In conclusion,the pattern of amino acids, the high
content of essential amino acids( EAA) and poly-unsaturated fatty acids( PUFA ) and DHA indicated that fugu
flesh was nutritional and healthy to human,and was a good species for development. Different culture model
influenced the flesh quality, and the combination of pond culture and net cage culture in sea was a good
model.

Key words: Takifugu rubripes; muscle; nutritional components; delicious materials; physical characteristics
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