XEHRS: 1000-0615(2020)12-2028-09

K77 247, 2020, 44(12): 2028-2036

;¢
2l % 2
JOURNAL OF FISHERIES OF CHINA
DO 10.11964/jfc.20200412219

o
s S ""3

{#,ggw@:;

Science Press

MERMFEARN TEENERER

AXH, EELE, B ¥, AAH,
g%, BRWE, MEET

(1. PERE RS20, P RF KB RFSEEE T AT WESALRE,
KFER BRI E MR E, HIK  400716;
2. ERW R TR AN RIS Z R 2, TR 4000205
3CER MK EARMET Ay, EKR  401147)

HE: ATREAREFRAFRENEARRAFALENERZR, X 2HFATRE
BWERRARERERH#TTRRAR. ERET, WERAELNAKS HIEH

TE. MARLUApHEREMFEARAGTEARTARAANEE,

ALK ZE A& &

FTRAMEIRTEAREARAANEL, AFERAFNEARRAFTALZENALFAER
g Bt 1 34 7 & FAO/WHO y im e, o FAERARMAR Lys) 2 ERE; wFERA
FEAARELE QCTAA). R 2 £ K& E QCDAA) fraf vk &4 B & B (XSAA) & T 1/ 71
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m’), 73 1R AT s P9 A BR 2R 40 Y S 56tk ik
(FRFEAG AR 2 2 120 m®) 7 A% G 1 3 71 57 GE Al
HH A ] — b A T Rl [ ) LA AR BT A (45+1.5) g]
PEATFRBE (2019 4F 4 H—20194E 11 H), K%
BEA 5k 6 190 B /m’®, Fegm i), 44 [E 5
Jift I) J5C 1) R o A RDRE o AR SR Oy £ R o
) 3%~5%, HER 7:30, 12:30 F118:30 £-4%M2 1 9K,
TEARRGE S K A SCEFR I 1 Rk, 1A=
[, 7K 18~29 °C, pH{H 6.7 ~7.2, ¥Sff4 5.8~
6.9 mg/L, A /NT 0.67 mg/L, T 20194 11 A
8 H 7 3 1% LR v £ B MLERURE 20 2 (14 I
1 1460~1 620 g), fif £ 35 i 2 505 = 04T o

WA R R IR, S U
IE . RE, JFFREE, THEACWEEE . AR L RNE AR
Mo 25 BUHE ALY O & M2 % T 205 ),
HGES 43 WLP FH T L P 4 BRSPS R0 4 LA
WIS BN, e ULPR T pH e 5 FRl A
TR 60 °C BET, T 2 SE e g 1y I 2 &)
FE o BEFESEREBORE 3 W, BOEYIEIETT T .

JFHA L (hepatosomatic index, HSI, %)=W,/Wx
100%

AL (viscerosomaticindex, VSI, %)=W,/Wx
100%

HETHE (condition factor, CF, g/em’)=W/L’x100
X, w, AR (2), W, WINAEE (g),
Wk falk i (g), Lok K (em),

1.2 Hmaoh

FHE R EmRERTE 105 °C
T Z1H E (GB/T 14769—1993), #2419 & &
KAy s KR A3 B i e R H 3R 550 °C
IRKIBE: (GB/T 5009.4—2010); K& M &2
K e 9L G 2 2 %E (GB/T 5009. 5—2010);
FLAR G & HoR R [CHIE % (GB/T 5009.6—2010)

2AE BN MFENLARESRH GB/T
15399—1994 (W S8 AL R M I E AT AR B, SR 5 4
1% GB/T 5009.124—2003 J7 ¥ fdi Fl H 37 L-8800
AU LR F 30 2 B A0 2 LA Hh L R 1 7 £ o

B F5 BR o 7 WL A 195 4 SR FH & A7 -
Py, G 5 VG Ak A B B M TR A F T VS TR
BEEAE BT, R Sigma 23 A FRERS D7 R 1T 8
P B 5 e MR MR 4 40, s I T 2 s T AL
— LR, AT R AR
Agilent 7820A GC, 3% H: 2} 100 mx0.32 mmx0.25

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

um, FEAH IR E N 180 °C, LA 8 °C/min 2 7 T+ ik
2240 °C HE A MMMl , HFE BT
TR E 230 °C, A A E4LEN,, ¥ 30 mL /min,
AKX 40 mL/min, %5%X 450 mL/min,

SN s pH M &2 . I & A pH it
pH=4 Fl pH=7 PR fEW M IE (K5 2 0.01), 7E A5k
Ja2h W, WCEMTFFIRULA, HEY I8, A
10 mL 1% 0.15 mol/L S fL 8 (KCI) ¥ W, F = ik
WG TENLA RS2, BT R B T
WE, EHCpHL; 4 °C ik 24 h 5, A
FE 5 ¥ I pH2

K IE I E  BOR AT SRR VDAY 3 cmx
1 emx1 em /N, FREE G & F 78300 ¥ R4S
(R BT oD RN fl i ), 7E 4 °C UKAR 1
FE A8 h G AR E, DIFR S E UK E o R R T
KA

/K2 (drip loss, %)=(Wy - W,)/Wyx100%
Kb, wo AEHTBUR (g), W, AR B ().

AR E . AMIE 2 h NIE . B
LAY K 1 cmx1 emx1l em /N, BREFET
ZEMG b R K 2€ 30 min, HUH B 15 min J5FREE -

PR (cooking rate, %)=W,/Wyx100%

K, wy AZERERIRNMERE (g), W, h#EEER
FERE (g)o

HEAFE Ao A LA Y
(MDA) & & . i S L A B (CAT) G H Ak
I fL i (T-SOD) 1 1, >R FH R s d i A ) TR 0F
FE T AR B A
1.3 EFmRIFNEE

MR B & [ M A 21 41 (FAO) FlH 5L 0 AR 21 41
(WHO)1973 4 8 18 1) 2 JE iR F- 43 s o 452 =X VR 42
X B B T g R R AR X A i DL A R
AILFRIEIT (AAS). fL21F4) (CS) FI i & LR
F5 %0 (EAAD™:

aa ada

AAS= — "  (CS=
A4 gro/wHo) AA (ggg)
100C

EAAI:(/IOOA 1008 y 100H

X X e X —
AE BE CE HE

K, aa HELEAE P RZ R E & (mg/gN),
AAgaomwmoy 9 FAO/WHO - 43 455 2 b [1] Ff 4 Ik
P2 i (mg/g N), AA(pgg) H A0 82 5[]
IR T8 (%), n HHENRAILR N A4, B,
C, ..., H A E A LR 8 5T A0 45 Fl b 75 24 B8 &
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i (mg/g N, dry); AE, BE, CE..., HE &4 HEHEH

JBT v X 0L 1Y 4% b 7 A BETR 1 i (mg/g N, dry),

Horpr, FIETR S & (mg/g N) =i [ 2 SR 5 &

(% DM)x10x6.25/fa A Hp 2 1 T 7% 5 (% DM),
SC/IU5E (EITN) R 5B s 56 1R 5 05 7 e 2 2k

R (1) LU AR 3 FR DL A 5

A (Val+Leut1le)

E/TN =
/ A (Phe+Tyr)

ST Avas Leos 1o MAER . BAR S R
@E‘J@%Z*ﬂ (mg/g)v A(Phe+Tyr) ﬁ%ﬁﬁﬁﬁ%%
AR 5 2 (mg/g).
1.4 HIELIE

BE R SPSS 22.0 A4S it oA, il FH AR
{4 B A ST REAS 4G 06 (-Test) FE4T 2 4 8] Hb %3¢,
TRV GE B 8 - Y (445 HE 15 (mean + SE) &
N, P<0.05 MEARERES.

2 4

21 —REFHRS

M IR AR ST, B A 4 A0 K 43 FIUHL AR B
THDESTHERRGEREN, MHEA S
BFEMM TR RGE IR (P<0.05). Lo, ik
FEAA AL T B A AT R IR TR O R G R
Y, T E AR HE R IR L s TR IR R B9 A
Y (P<0.05) (3% 1)

2.2 FERAMKEF BTN
Tt 3% 57 BH RATG 2R 28 G2 57 L 2 i X5 A 19

A LA I 16 R R LR SRR, AR 7 Fh
MK T 5 B R (EAA: Lys. Met, Thr, Val,
Phe, Leu Fil lle), 2 flt A\fA b 75 & J M2 (HEAA:
Arg Fil His) Fl1 7 Fp AR AT A SERR (NEAA: Asp.
Glu, Ser. Ala, Gly. Tyr fl Pro)(# 2), 5 &
N, FRAEAE R B E R A L AR A T
Wi A LA LR B (S TAA) . Wb a3t
iR &5 (CEAA) F1HE 06 75 & 2E R B & (INEAA)
ERTIEIR RGN (P <0.05), HIEMLAREAT
QAR M (CHEAA). YEAA/YTAA FIYHEAA/
STAA WWE¥ R AR . s FE I R 575
T LA 16 M LR Y UL Glu & B, 4
IR 12.94% F113.89%, HIKJE Asp. Lys. Leu Fll
Arg, T Met &= &c/b . Mo, WL LA Asp.
Lys, Gly. Ala, His, Val fll Phe % & . % ik T
TEFRFRH R 58 (P < 0.05),

2 PR pE A U L R R | RIRR . PR
MEKREARER S EH TR F2ER (P> 005, H
TGN R G0 57l o XK 2 B R (PR . SR .
DRI R 2 L) & i TR R (3R 3).

PEFRFRGH 7 50w JIL Y SC8E 2 IR (EBCAA)
ST UMIEFRIEAY (P < 0.05), 1 2 FhIRFEAR R
A LA P R T A R A it DA B S A
FEMR/F5 TR AR FER (BC/A) WWEM L E XS (P>
0.05) (% 4).

BR 2P A RS g EA & A
W mg UT , [ FAO /WHO #1 & SL R T 43
o o A5 R4 X0 B A 1 o Y A R R B AT
B, A A T B L RN G PR R G R

xR 1 TEFBEERNNE S RE R AR
Tab.1 Effects of different culture models on body composition and body index of C. idella

T T
items traditional pond

T

recirculating water system

DI /(g/100 g muscle composition

/K4 moisture 76.68+0.16° 73.10+£0.75°
M crude protein 18.28+0.03" 20.16+0.31°
HREMT  crude lipid 6.80+0.40° 5.39+0.11°
JEAEHEER  morphological parameters

AL /(g/em’)  CF 1.38+0.10° 2.02+0.11°
WEfAREE/% VST 12.48+0.65° 11.30+0.49°
fFAtb/%  HSI 3.83+0.15° 2.25+0.06"

T FATEUE T BT R ROR 2 R B (P<0.05), R

Notes: values in the same row with different superscripts show significant difference (P<0.05), the same below
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*2 TRFERAE&NAPRER
HEREE (TYR)

Tab. 2 Amino acids composition in muscles of
C. idella from two different culture models
(dry matter) g/100 g
HIER s I 25
amino acid traditional pond recirculating
water system
REAM  Asp” 9.10+0.33" 10.36+0.44°
BEAE  Glu® 12.94+0.44 13.89+0.69
HEEE Ser” 3.210.11 3.38+0.17
H&Z#® Gly” 3.49+0.12° 4.12+0.21°
AR Thr* 3.24+0.12 3.46+0.17
HEE Ala® 4.44£0.16" 4.90+0.25
& #  Pro® 2.61+0.08" 2.87+0.14°
HEER His"™ 2.31 +0.08" 2.61+0.13°
R Arg™® 5.05+0.21 5414027
BZ R Tyr 2.57+0.08 2.75+0.14
AW Met* 2.22+0.08 2.4140.12
HKHNAEE Phe* 3.03+0.13° 3.3140.17°
FLER e 2.91£0.11 3.17+0.16
SRR Leu* 5.76+0.24 6.28+0.31
HEE  Lys* 6.21£0.22° 6.87+0.34°
AR Val* 3.18+0.12° 3.49+0.17°
FEMRLE YTAA 72.2642.62° 79.28+3.96°
DERIER ST YEAA 26.54+1.01° 28.48+0.82°
EVFRIEELE YNEAA 38.35+1.33" 41.53+1.19°
FOHRAEMREE THEAA 7.36:0.29 7.88+0.23
YEAA/YTAA 0.37 0.36
YEAA/YNEAA 0.69 0.69
SHEAA/STAA 0.102 0.099

E: A AR TRRAER; . AERLREEMR; X FOHEER.

STAANZIER A&, YEAA N L FRRIER S &, YNEAA AR L AR
MR B, THEAANF 2 AR B, [FPVHECT b i2)
JAPR BEAR R KR 2 7 A .2 (P<0.05)

Notes: /\. non-essential amino acids; * . essential amino acids; . semi-
essential amino acids. Y TAA is total content of amino acids (TAA) ,
> EAA is total content of essential amino acids (EAA), > NEAA is total
content of nonessential amino acids (NEAA), Y HEAA is total content of
semiessential amino acids. means = SE having the same letter in the
same column are not significantly different at P<0.05

) AAS. CS Fl EAAI (% 5).
I FE I R G A5 A LA TP Y EAA &
BRI, 251 2 290.57 12 760.39 mg/g N,

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Y15 T FAO/WHO # 5L (2 190 mg/g N), T #5 % T
22X B AR I Y S SRR B X (2 960 mg/g N)(F% 5)
BEAh, MR & i (200 469.45 1 572.93 mg/g N)
B T FAO/WHO #22K (340 mg/g N) Fl 4 X% 1
A AR (441 mg /g N), MHZAKL+
o 42 IR & i (43 A 257.03 I 314.40 mg/g N) 2
i ) FAO/WHO #%2 (220 mg/g N).

SCHZE R, 2 b IR A A 2 LA
EAA 1Y) AAS ISR T 1, CSHRT 0.5, H
6 B0 22 48 77 5 e f JJLIA P EAA 1Y AAS i CS 2
A LARK b5 IR IH (% 5). H AAS FTLLE
b 5 FE PR 2R G SR A A A& Lys e, HKOE: Met+
Cys, ff&/2& Val fil lle. AR HE AAS, 2 F 3%
BRI 28 — o 5 BRI M S R R 43 S U2 Val
Mille, HAoh, MG CS, ZFHHE Lys ey, H
W Thr, MK K Val Al lle, M4 CS, 2 Fh3i4H
B A — o 55 BRI 2 R #4312 Val
Fllle, BUAL, TR ZR G SR 5 M4 LN EAAL KT
ISR

2.3 BBRSERLARK

Tt I FAE PR R G 2 Fh IR A A T R A AL
A g W R 4 B Bk C16:0, C18:1n-9., C20:1n-9 FlI
C20:2 X 4 Fi g TR AN, LAY 14 FPRE IR & it
R E (P<0.05), 2 fh3RsE (Y SFA Ay MUFA
GRESALE (P> 0.05), 252 22.03% F
24.67%, 48.05% H1 51.32%, SR, i3 5558 4H
YPUFA % 1 (29.15%) % 3 /& T 16 ¥ RS Fr 5 41
(23.33%) (P < 0.05)(3% 6).

Tt 3 3% 5 5 fa LA P C18:3n-3, C20:4n-6
(ARA). Yn-3PUFA FIYn-6PUFA & & i 2 5 T8
I RGIEAE (P < 0.05), M6 R G0 7 H 1Y &
AL C20:5n-3 (EPA). C22:6n-3 (DHA) U4 & EPA +
DHA® & I 3 5 T ML I% 55 (P < 0.05), H &3t
FEFRFER 1.5 f5 A4 o AR LA n-3/n-6 LLAE TG i
FE5 (P> 0.05),

2.4 ANARVERILERE

2 Tl % BB AL R £ 1) PR R 40 il Sk 75% Al
73%, 25N EFH (P> 0.05), Wb I 0
pH REARAEL RN K 301 2% 35 8 TR R R G570 (P<
0.05)(% 7).

2.5 AN ELEE
&I 22 50 7 5 1) o A UL IR T-SOD 36 P 2 3%
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®3 TRFEERESNATRREER S E (FUR)

Tab.3  Flavor amino acids in muscles of C. idella from different culture models (dry matter) g/100 g
L WIF  traditional pond PEA RS recirculating system

amino acid Fri/(g-h/g) %% &g g) E A%
FIREE  STAA 72.26 100.00 79.28 100.00
BERREIEER  ZSOAA 22.04 30.50+0.00 24.24 30.58+0.01
TR R ISWAA 16.99 23.51+0.01 18.73 23.63+0.01
WA HEEE  IBIAA 24.45 33.84+0.01 26.68 33.65+0.01
EIREILRR IFAA 35.02 48.46+0.01 38.68 48.78+0.01

e BEREIERR: AspFIGlu; FHEREFEER : Thr. Ala. Gly. ProfliSer; TFWRZEIEMR: Ilew Leu. Met. Phe. Val. HisflArg; ZEMREIEE: Asp.
Glu. Arg. AlaFflIGly

Notes: umami amino acids: Asp and Glu; sweet amino acids: Thr, Ala, Gly, Pro and Ser; bitter amino acids: Ile, Leu, Met, Phe, Val, His and Arg; taste
amino acid: Asp, Glu, Arg, Ala and Gly

K4 TAFEBSREGHAFEH, LR B TSRS, T MDA % i R TR (P<
HEREERSE (TUR 0.05), T 2 Fp FFE A 2T F A JLAY CAT # ¥
Tab. 4 Sulfur, branched and aromatic amino ﬁ%%ﬁi (P>0.05) (%:z 8)o
acids in muscles of C. idella from different
culture models (dry matter) g/100 g 3 1ﬂ‘ i//t\;
PR, T TR RS
arin%fti d traditional recirculating 31 — F]ﬁ "'-é-‘ %‘E‘F ﬁjz ﬁ
pond system
SWELR SAA 2224004 2.41+0.07 AL R BN, TEH RS9 5 Y
AL IBCAA 11.854023°  12.94+0.37° RIS AR OL T M 7250, X UL R G AR5 Tr
FHGEERERR ZAAA 5.59+0.10 6.06+0.18 AT DAk 38 5 f B R A (. A, s LA
SRR IR DT HIRE SR BC/A 2.12+0.04 2.13+0.06 HORLE IR AL LA 1 ORLAR D Aok 1) e R
VE: ABEILER: Met: HEEULER: Val. llefiLews Hamkait MRS T L T s IRIE ,, KUK R
Wi Phefilyr o 4 77 5w A0 PR KR G i pR 5 SO W A S AR R
Notes: sulfur-containing amino acids: Met; branched chain amino acids: o /w A
Val, Ile and Leu; aromatic amino acids: Phe and Tyr FJ (2N %BZ 1 ﬁ *% Ig& 1EE T i MS H 5] HB E/J UL *R ’ })L

RS BENELRGFEELNATERITS. (FTFSROFTEEBREY
Tab.5 Comparative analysis of AAS, CS and EAAI in muscles of C. idella between the pond and recirculating system

R vy %Xf%% b3 traditional pond JEH R 4t recirculating water system
EAA WHO & m”", IR A B /(mg/g N) RIS AERES E/(mg/g N) EERITS P45
egg protemn amino acids content AAS CS amino acids content AAS CS
JER  Thr 250 292 244.93 0.98 0.84 288.55 1.15 0.99
HEME  Val 310 411 240.40 0.78* 0.58* 291.05 0.94* 0.71*
HEBAMER  Met+Cys 220 386 257.03 1.17 0.67 314.40 1.43 0.81
At AR e 250 331 219.99 0.88" 0.66" 264.36 1.06" 0.80
AR Leu 440 534 435.44 0.99 0.82 523.72 1.19 0.98
HE Lys 340 441 469.45 1.38 1.06 572.93 1.69 1.30
FHRRAEEEER  Phe+Tyr 380 565 423.34 1.11 0.75 505.38 1.33 0.89
SEAA 2190 2960 2290.57 2760.39
DFEREIERRIRE EAAL 75.55 90.99

o R IRHITE IR #58 IRITEEER

Notes. * first limiting amino acid; # second limiting amino acid
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x6 TRIFEBRANE&IALMETHE
HEREE (TYR)

®7 TREFERXTEANAMELEE
Tab.7 Physico-chemical characters comparison of C.

idella grown in different culture models

¥

Tab.6  Fatty acid contents in muscles of
C. idella from two different culture models
(dry matter) g/100 g

BH it I T3 R 5

items traditional pond recirculating water system
Cl14:0 0.83+0.06" 1.460.07°
C16:0 17.24+0.86 18.20+0.91
C18:0 3.25+0.31° 4.25+0.41°
C20:0 0.320.04° 0.20+0.01°
C21:0 0.39+0.02* 0.56+0.03°
Y'SFA 22.03+1.28 24.67+1.43
C16:1 3.55+0.18" 6.20£0.31°
C18:1n-9 42.9542.15 43.56+2.18
C20:1n-9 1.2620.06 1.40+0.07
C€22:1 0.29+0.01° 0.16+0.01°
YMUFA 48.05+2.40 51.3242.57
C18:3n-3 2.26+0.11° 1.58+0.08"
C20:3n-3 0.17£0.03" 0.14£0.01°
C20:5n-3 (EPA) 0.14+0.01* 0.17+0.02°
C22:6n-3 (DHA) 0.49+0.02° 0.78+0.04°
Yn-3 PUFA 3.06+0.15 2.67+0.13"
C18:2n-6 22.18%1.11° 17.34+0.87"
C18:3n-6 0.310.06 0.19£0.04"
C20:3n-6 1.010.05 0.84+0.04"
C20:4n-6(ARA) 1.82+0.09° 1.53+0.08"
Yn-6 PUFA 25.32+1.27° 19.9+0.99"
C20:2 0.77+0.04 0.76+0.05
YPUFA 29.15+1.46" 23.33£1.17°
EPA+DHA 0.63+0.06* 0.95+0.05
n-3/n-6 0.12 0.13

s bk . .
. . recirculating
items traditional pond
water system
pHF#MR{H  pH decreased value 0.46+0.05" 0.39+0.05°
WK/ % drip loss 4.71+0.55° 3.89:+0.28°
/%  cooking rate 0.75+0.04 0.73+0.05

=8 AEFEEXNEENANRELIER
Tab. 8 Different culture modes antioxidant
index of C. idella

TGN B 2
S it IR A5
. ., recirculating
items traditional pond

water system

T-SOD/(U/mg prot) 98.36+2.27" 125.85+1.25"
CAT/(U/mg prot) 5.28+0.09 4.79+0.06
MDA/(nmol/mg prot) 53.1340.53" 16.57+0.08

OB FRFEOR, X — P UEsE T S IE 3 R 40
IR FLAO AT AT R R SR L [FIRE, A SR
RIS 7 2t 52 R (Polyodon spathula)”
K5 £ (Larimichthys crocea)™” MRS F R &
a, H S 45 R P AR OR AR K B B [R A
25 ARFTFAL, S HLIARE 37 Lo 5 R
HRUE . AL AR B B DA OGN A KA
Hh & —E W RN DR (s i s i ), B

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

JEEAR BR 28 0 045 7 R DR 0 506k e £ R B4
SRR SRR, R R PRI AR R,
PRI, 7 30 A 0 0o i A 2 B H 52 ) A 0 5/
KB A R — RS BRASTR IS AN, HoR sk
a2, BT LU, AEAFPREE 3 1 2
Fob I5 58 Ty 2OREARE SR o S AN R A 2 B

32 AAZEBREFREN

FAO/ WHO #& i 8 1 Jii ' EAA/TAA 1 LU (B
1E 0.40 £ 47, EAA/ NEAA iK% 0.60 UL )& T 1
F AR Y 2 PR g A R A LN S R
FE () 6 A — 30, b 38 RIOG 28 &R 40 9% 0 5 fa
EAA/TAA 43 %I /7 0.37 Fil 0.36, EAA/NEAA ¥}y
0.69, W] 2 Fh A AT 1Y F 40 JIL PR 24 FE R -
M R, B TR .

N g JIL PR PR 0 2 R R, 2 R R
PR T TR E LR AR & i N FE
i k FAO /WHO 2 B R AR fERL X . X 0 DA )
JERREEEORUL, BT USRS B R
SRR, DI e A ] 2 75 4 ) 30
WA, BiEmRS 5EREAMNEGR, ShwER
FEYIFHE™, 5 DL [ 25 S 0 SR AT RE R T
A5 58 72 G0 5 A0 1) B W L Tt 3 S A Y B A8
A, TR UE T 425 T80 5 ) S5 0 2 i AR R
D T RESEIE IR IRIE R G A LA TAA il EAA
B T b ISR A R A

https://www.china-fishery.cn


https://www.china-fishery.cn

2034 KopE o R 44 3%

B AR A S AR R e T A R A LR
ML A& = . WFFE R, Glu Fll Asp b 5 iR
IR AR PR LR, Ala F1 Gly A 52 FHIR Al 45 AE 1
FLWR , T Phe O 2 BR B RRAE A LR, Glu
F14) B A dp iR, 2 il 2 2 A 8 A AR Y
BRIERR, B 5ZMAEREEY RS R, W@
B W4 WA SR S XU R B AR Y
Jt A S v B A LR R T R LA Glu Al
Asp FHEERAFE, HIEH R G5 Xk
FAELR (B MR RN IR 2 R ) % 1 1 T s IR
B, e WIAERE Rl S Y R [R) T LS i £ (R 03 R
Mo it . I L, 3R 7 20T DL s 7 G £
KRR, RETER RG SR AL, It
Ah, 2 Fh 35 FE AR R A LR Y S 05 G RE R S
TR 105 T I B AR S 2.12, BN IE H A\ FI
FLsh Wi 325518 (3.0~3.5), FFH& AR filt HEbr
#E, " LME R LB PR A i,

i H R LRI 4 (AAS) k22 3T 4 (CS)
S5 WA IR 1 S T R i R IR Y R B
INEY R — BRI M SRR . AR YR AAS, 2 FhFRAE
Ty B S— . 5 R R KT
0.7; MG CS, 2 s Iy Lrifa s — . 5 R
PR BRI KT 0.5, Fem i 2 oy =X 355
AT AR R FER . 2 A 5EH
A WL AT SRR TR AL (EAAD) 43512k 75.55 FiI
90.99, BH I TR B PEIE T (Siganus oramin)!'
(61.07) FIHFA: R BEWE T (Siganus guttatus)'(69.77)
Srprmds, ULgiRER, 2R M
JUL P 5 32 PR A R X L Ao, HL
B, BIEH RS # A AAS. CS Fl EAALL Tt
WEFRGH, WT AR B TR R R G5 0 B FE R
5 4t fi 5 B TR O A R T R, Rt
06 B 22 90 5% BH 54000 41 1 0 BT T i I SR A
), P EAE B IR AR

3.3 BERAERZE A

ARWFFREIR WK, A6 50 M I R &R 4 2
Tofr 5 e A =X £ UL PR ) S D TR AR X B 2 R
F o, R FR A AR 23 B e 3R B 0 2 0 5 DT R
HE, XA R R A0 FE R I TR Y A R A 2
ANFE T EC, AR B ERF S, & RUE FRR A
)t 2 Bt IR R 22 S IR 2 — o e
W7 21 68 7R 5 Bl (Takifugu rubripes)!'™ F K B
0 b A SRR R B T L R A R A LA
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#1 n-3PUFA fil n-6PUFA & & i TG % &4, Al
il 2 Yl 57 5 A0 4 A K AR TR P n-3PUFA
Fo g s A s, ol O, R Ay X2 5 e 4 )
R R 4 i . DLAbh, DB ¥R 3750 & 40w fa L
Al EPA fll DHA & f B i & T b Y5558, g2
AN TR R R R R W B, BRI R
B 7 5H et ELAT T B R A (E RN AR (EAE
117 HL 5 £ LA n-3/n-6 LU AE #F & FAO/WHO (1) 2
WA (0.1~0.2), PRI AT LLIA K B2 8 3R A0 (AR
T B S A R, T DL i R R IR A O SOk R
O FRME

34 AlAMER

LA A pH . i 7K 35 2% R R 6 DL K Ak
R R MLA MR EERNE, Y ERG
LAl pH {B T B8 2 B i WL IR R 7K g DA S B 3R 55
fir, PUCAESZ LA pH T B BN A B FREAICE
FEPR o T K K RE A S e PR 2 R R L R
KATRIRE ST, R K e AR 22, UK
PRPI T, P BT R . ARSI R R,
PG 72 5 37 5 5 £ UL BRAL FE A (pH B AT AEL R
KR ) FHTE AL B8 (T-SOD #l MDA) 4 T
Tt E A, U AR 3R A Ty 2Cn] DA R A )L
PRG3R, R AEAE AU T o Xtk — 25 UE S 96
R Go ik v] DLl ad 38 s ALAR PR AR RE T, K
LA AT, B I A R

i LTIk, MBS IE IR, EF RS
FRAH AT LA i w0 L P AR T R S R R
EPA + DHA & &, FFMRIRWG & &, oo Al
Y 2K g i S Ak Re 1, [) B 3 ml 4 i
FEa, T E IR Y N, R — A R 1 7R
B, (EAFHE) .
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Preliminary evaluation of nutritional differences of grass carp
(Ctenopharyngodon idella) under two pond culture models

KUANG Wenming ', TANG Renjun’, XUE Yang®, ZHOU Yuelang ',
ZHONG Yunfei', CHEN Yongjun', LIN Shimei "

(1. Key Laboratory of Aquatic Science of Chongqing, Key Laboratory of Freshwater Fish Reproduction and Development,
Ministry of Education, College of Fisheries, Southwest University, Chongqing 400716, China;
2. Agricultural and Rural Committee of Liangping District, Chongging 400020, China;
3. Chongqing Aquatic Technology Promotion Station, Chongqing 401147, China)

Abstract: In order to understand the nutritional differences of grass carp cultured in traditional ponds and circulat-
ory systems in ponds, a comparative study was conducted on nutritional components and nutritive quality between
pond-and recirculating water system-reared grass carp; fish were fed with the same commercial diet. The results
showed that pond group contained significantly higher moisture, crude fat, viscerosomatic index (VSI), pH reduc-
tion and drip loss, and lower crude protein and antioxidant function than the recirculating water system group. The
constitutional ratio of essential amino acids met the Food and Agriculture Organization of the United Nations/
Word Health Organization (FAO /WHO) standards and the content of Lys was the highest in essential amino acids
in two culture models. However, the content of total amino acids (3, TAA), total delicious amino acids (3 DAA)
and total sweet amino acids (3;SAA) in pond group were significantly lower than those of recirculating water sys-
tem group. According to nutrition evaluation in amino acids score (AAS) and chemical score (CS), the first limit-
ing amino acids were Val in two culture models. The contents of > n-3PUFA and Y n-6PUFA in pond group were
significantly higher than those of recirculating water system group, while contents of EPA + DHA in pond group
were significantly lower than those of recirculating water system group. In conclusion, the nutritional composition
of grass carp is reasonable; moreover, the recirculating water system culture is superior to pond culture in nutrition

and flavor of grass carp.
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