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RTINS Z 0. mEEEHR T b
PR 8 AN BT X T R R FR BRI B IR I 1B 1 52
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KR R

47 %

5.54 m’/(m’-d), “FHIE 4TI (] Ay4h, Wi H ek &
98.44%—9.49%,

T 7 SRR OR T U (Pelteobagrus fulvidraco),
RS (27.12+19.37) g/, T3 FE6670/2/667 m’;
BC % Ao A, TR (204.61+£32.54) g/, %
¥ 130/2/667m’.

DAL GE 3 e AR 3R R, FLi AR . A T
I B A e A S I K SR 75 A — B, SR
B2 5T AT o 78 P RS X 3 5 A B A A
Bk, RAMER K. BIRESHLRhK, *h 78K
AR R KRN E SR BE R

RIEA& F2021411 329 H Mt isifL 4t
by 3 5% B (7 R A 8 37 L) RT3 900 498 3 7K 97 B8 (T
A 7K 77 8 ) 2 B A [R] 77 5 A 5 ) b 7 o o AT R B
1025 M [ # 5 4(1350 £50) g].

RMERER SRR 2 AR R A R A F )
B L AR AT S, L R B R
N A FEA0%, L4400 g, FIETR = 18%, fi
0.7%, £110000 mg, £50.5%, £:2000 mg, £:29 mg, &k
100 mg, 7K 536%, 7K5315%. K 52 i 5E 45 P Ak
3, TR e BT B G T W, 4K L9 s R R4
SRR

FERXF HEE, Ecki. OB, 2.
ORI A sk g, Fu it AR A | &5
FRAR it B W7 R A i A% 7 R A % 17 FR (GMP) b
i A BTS2, 95 E Sigma /s 7 .

1.2 SEWFENEF

BS210Z 8 B ¥ 73 #1 R, 481 28 2 F B A =

CR-400 A FEAY H AH JE R A F]; TA-XT.Plus 24

P00 52 A%, JE[E Stable-Micro Systems ‘A #]; 126074
OB A, 7890A/5975C RIS A th Ay, 25 H
GHEAG A Al U000 i AH (e il A3, 36 [EI 38 Bk}
YNGR

1.3 PEBFFMHENE

FARERRNE S EREEEIHMEE
. $eFR5E T o IBEALR 10 B, JefR i
R K, RSB IR PR E, SR PR E S
FEHEE .. X G BA RS LA LR
23 )ity 1] S 06 25 5 T —80 "C UK AF Hh, S2I& I T4 °C
FEARRR . NFAARFEE(VS=( P IE H /4K E )= 100; 45
FEH (SR, %)=(9K 7 HE/MKE)x100; IEH Z(CF,
glem’)=(fK E /5 K:)x100.

AL B3 3 €250 E ZxTinS " Ik, £
H fr A LA, K DK B8 =353 emx3 emx
3 em ¥ IE 75 A, A €8 R e £ B AT I 2
G LHE . a*EFb*H .

H (W) )5

W=100 — \/(100 — L)’ a2 4-b?

REBRENE  SREAME k. %
BRI (Yo)=(ZE 1T i =78 5 T )/ 28 AT R &< 100
AABRMNE  SEZRES 0, I
EE. MRER N P/36R.
14 EFMTRRKNE
BEIFN  SHEUWE R I 7.
B SNE KON E: BL2.0 ghf dhfE
105°C HEA HhHt 28 15 5. (GB/T 5009.3-2016), k2> i
AR R O R A YLK E 204N E (GB/T

20.0 m
4.0m 5.0m 3.0m 5.0m 3.0m
= v v v v v
= LK e AT [ [X e JLOK[X €= RATRIM IL X = KX
1
J I
; ®»
A< M s
o
v
S < 30m
FRIH It

K1

AWK ARG R = H

Fig. 1 Schematic diagram of combined wetland-pond recirculating aquaculture system
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5009.5-2010); R K43 ££ 5 #h 4 b gk 47550 °C i
S1J56(GB/T 5009.4-2010); AH G WG : R & Kz
(GB/T 5009.6-2010).

FEMRIEMNE W58 77722 % Ghesh-
laghiZ IR B . SEFERRIE NIN0.50 g2
Ja AR B LIA T 50 mL/K 45, InN20 mL )
RISV sm " Vi=171), TN 110°CIEFE H K fif
22h, BUH G A EI R 225 mLIL A e 2%, 45
Fr bWl W BS R LIRS E1.00 g B LA
A5 mLEFRVEW(0.02 mol/L), ¥ 5# A 20minj5,
F-6000 r/min & L>5Smin, {R B _F i BT C 18 [ AH AL HL
o BUSO pLATART: Vo Vismmmesms V' V=2
710100, IR R ATAE30min, IIN0.45 mLIR B AH
A(pHN6.5/10. 1mol/L /K LR I ZFEIR &
BOHATIT AP, HRSHA .

BERAERAEAR R S ERNE %GB 5009.168-
2016 (&l E bR & BRI E) .
B BRI S N FRER0.50 g2 Bt A4 1S B AILIA 2
50 mLEL & R, IIN2 mL 95% Z. A4 mLIK, V&
BYo (U7 5 16 0 TR I 5 ) 389 i — 25 3R i N 3R R
W10 mL, V5], B HL N 70—80°C /K H,
IKfFEAOmin. 7EKARTERE, BUH LB A A 2
H)o MMA10 mL 95% 8%, 121 . MA30 mL 2 fif
FHMEHR AV 2 Vrmm=1"1), M55 . JREESmin,
B 10min. Rk =52 DORCEE 21250 mLGERH
F R DL E D IR T SR HOK M3 IR, Bk 2 7K i 28
T, SR B NS . MR TR R R A ) e
A4 mL 0.5 mol/L FEESN, 45°C 7K N #420min,
BB P AR FE N 20 mLEL &, N4 mL
14% = & ALHH B EE V59, 45°CKIBM#A20min. %
HZ =, M3 mLIE O B 2min, # & 725
HUIE SbE E Rl o

JE Tl B 5 - 359K F bk i B s I g 07
1% F G 12, A I D R R B & R AN i 4 R 0THE
HORE R IR R I A i B S P RE MR A R A
BT

X xF,
T X

N, CouFE il P AN AR IR o Hvih =R 2 B
ELB, o/ gy Fo M TR H it = P 16  fig R 1
P 258

Co

C:X()XC()X 100

A, COUREdh AN IR TR ) &5 5, @/100g. F i
R R e B SN T

cXVXF)
1000

b, XORE b B R T PR 1) &5 B, mg; e NAEAX
ae bRl L TH S B HERRR I, png/mL; v AU IE
CUBE R, mL; 7y oA R 7R F I 45 FOAR =5 1 B
AR TR H it = BR(1/3) e e R 4

Xp=Y_X

O, X A A H Il = B8 &, me.

BRERREERAMSEMNE S
s U I vk AT M2, FER PR IE . A T
—80°C UK 11 B 8 UL A X H B T4 °C UK AR Al 12h,
FRELS.00 gFf i B T 208 I IS mL10% 55
PRV W, VK 75 30min, 7E4°C 1000 r/min¥{% 250>
HLrr A B0 10min, BB, FINaOHiA S pH A
6.5, TR 4l7K 5E 2 22100 mLJ5 £20.22 pmE it g,
Q0 O 1 = i = o L P 1 e 9 2
ARV G AT, R ESEAR.

EEXHEREMERNE 2R
TEFHAEB . BX2.0 gBiris (1) 1 YT 30 mL Tl
AN, M 1T uL WARER CEA(1000 pg/kg),
N 8 mL M S ENE IR A 5, #E& LHl. <
FHEIEAE S HS E AFAAE.
1.5 ZIEAIE

i3 Excel 2007 F1SPSS Statistics 21.0% 4% 5
6 25 FEAEAT 204 v A, SR A H B ST R AR A
B (- Test)FEAT W20 2 1) EL 82, SE A8 LA Pl +h5
1 227 (mean+SD) K 7, AN A 5 bR 418 B2 5K K F 1 W
TMMEATE, P<0.05E0 A B&EHER.

2 %5
2.1 FEBEANEGRAETE—REFRIH

A

FHEE 1 A %N, fEEA /K IR UL TR R B
TEEE S TR RIRHEE M (P<0.05), TR E AL
fLAIIK 2 R IR = AR J00OR0 e i
)02 T /K IR I 52 61 (P<0.05), PR PP IR FE 5
KA I 52 2600 .3 72 57 (P>0.05)
22 FEBAMNEGANREF. REFEMEE
e o)A

FHE 2 AT, fEFA K FRFE S I L* (H )M
W AR (H FE) ¥4 8.3 v T1% G 97 JE 51 (P<0.05), 171
fERFRIE R A ) b* {H 3 T IR /K IR (P<
0.05). FEM /KRS AL S B 3w ARG 97
A A1 (P<0.05), TAE MM FRE R AR . 23R
PR HPERPE AT [ M35 B 3 M 2E R (P>0.05) . HL

X:
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& G0 37 E L 78 B VR R T K IR A
#1(P<0.05), T 28 & P 2k 2 5 B A PRFRE K I B L,
F I K R A L K T
23 FEEANESREERERESEFN
AW TR, TG K SRR, o A
HFRERLENDFRERLENEES TESR
FRPE(P<0.05). TE7FHL TRZERR T, MK FRFH A
fiHVal, Ile. Leus Phe. LysflIThr# & &3 &1
15 755 (P<0.05), FAO/WHO# ! 24EAA/TAAF
EAA/NEAAH ELAE 43 5 0.4 4245 10,6 DL LB AR

x1 FEEANESRAERN—REFRSTHEECEE)
Tab. 1 Influence of aquaculture mode on body indexes and ge-
neral nutrients of grass carp (wet basis)

I (2T AT
I . Traditional Recirculating
tems
pond aquaculture
HLBIH B Muscle composition
7K 4% Moisture (¢/100g) ~ 77.34%0.39" 75.61+0.32°
MLEF Crude protein 17 59,0 51" 19.2140.26"
(g/100g)
HARWT Crude lipid a b
(2/100g) 4.26+0.05 4.01+£0.03
7K%Y Ash (g/100g) 1.16+0.08 1.11+0.06
JEAR#i 4 Morphological parameters
IEIIE Condition factor 40,9 g3° 1.26+0.15"
(g/em’)
A ﬂ .
Viscerosomatic index 12.65+0.36 10.50+0.31
(%)
75 7. % Shell rate (%) 48.17+0.59 48.59+2.71

FREEAR AR R, pEe 345 BT, TE I Rl IR B A
XN, EaEARY AR REA.
24 FEBERANEGBRERRSEREERNE
Sap=A

H2% 445 AT 50, P50 /K F7 58 B A0 vp 2 1 R
EEEER TG IR (P<0.05). EMEH K IR L
LA, BRAE RS . R ER . JFERF1 1
Tk =R A, HoR R R & f 38 B35 | TR g9 i
i1 (P<0.05), iR E3R /K 37 58 50 b AN AN g
TR & R ARG IR 1415 . LAk, TR K FRA i fh
HDHA. EPA. JHEZ. VR AN BRIR & B 15 2
F TR G FRIE(P<0.05), 73 7 A% Gy 77 FE H )
L4f5. 1145, 1.8f%. 1345 M1.31%; HAEHKFE
VA #4081y n-3 PUFARIY n-6 PUFA S & 3% o T1%

®3 TEFESEATEENSSEREMSSECES)
Tab. 3 Total amino acid composition and content of grass carp
under different aquaculture modes (wet basis)

T R E — F AR A AN RSSO BRI B E R
(P<0.05); FIA

Note: Different letters in the same index indicate significant
difference (P<0.05); the same applies below

#z2 TRFEEAESNAEE. REFEMEAEREESR
Tab. 2 Differences of muscle color, texture characteristics and
cooking loss under different aquaculture modes of grass carp

siF g IR

Items Traditional pond aquaculture
WL &% Muscle color
L* 63.2120.73° 63.84+2.24°
a* 5.3740.66° 6.3140.78"
b 8.94+0.44" 8.34+0.64"
W 60.16+0.93° 61.50+0.43"
JEAI4E M Texture characteristics
T Hardness (g) 2026.47+333.05  2141.18+856.57
#.1% Springiness 0.41+0.04° 0.58+0.13"
P Z& ML Cohesiveness 0.27£0.11 0.37£0.07
NE Mg Chewing (g) 451.46+189.57 375.46+155.68
[7] 52 $4 Resilience 0.19+0.04 0.17+0.05
AR Cooking 14.93+1.45" 12.45£0.93"

loss rate (%)

S LR & B Total amino acid content (mg/g)

BRI =3
= 2= 2 R " ﬂé‘%ﬂ(%ﬁyﬁ
Total amino acid ﬁ?: ?fﬁfﬂﬁ Recirculating
Traditional pond aquaculture

FARMAsp" 16.40+0.21° 19.620.05"
AEMGI 24.12+0.30° 28.47+0.06"
225 W Ser” 5.9120.08" 6.71+0.01°
HE MGy 8.34+0.10" 7.57+0.04°
R W His™ 3.99+0.05" 5.0540.02"
R mArg™ 8.50£0.11" 10.0420.06"
R B Thr 5.42+0.09" 6.5420.01°
P B Ala" 6.9120.08" 7.6420.02°
fif 5 Pro” 5.34+0.07" 5.362£0.02°
i S FR Tyr" 4.65+0.06" 5.87+0.02"
R TR Val* 6.31£0.07° 7.64+0.03"
A FaMet* 3.01+0.04" 1.71£0.01°
SR R le* 5.92+0.13° 7.17+0.08"
A Leu* 10.910.14° 13.48+0.03"
FE TR A FiPhe* 6.07+0.08" 7.10+0.02°
WA R Lys* 13.5120.16 16.48+0.07°
Je R BEER b .
NEAS 71.66+0.89 81.23+0.21
LN EEIR b .
HEAR 12.49+0.16 15.10£0.08
PEEEBMEAA  51.14+0.70° 60.12+0.19°
FEREE b .
TEA A 135.29+1.76 156.44+0.47
EAA/TAA 0.38 0.38
EAA/NEAA 0.71 0.74
HEAA/TAA 0.09 0.10

VE: AR R ARk R AR
HE

Notes: "human non-essential amino acids; ~ semi-essential
. . * . . .
amino acid of human body; essential amino acids
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4(P<0.05).
25 REIFM

HT P 2 AR V23 S5 R TR, M K IR B
AR5 0 B 2 TR L IR H.(P<0.05), Hh <
WK R AN SIS 73 35 S8 3 e AR SRR BE(P<0.05)
BEAN, IR 7K 57 B A ) SRS IR, TR,
—E SR R H H A BT 4RI R, TR AT
A% 48 5% e it PR R, A o 22
2.6 FRERNESERAIFID

AW FTEE RAR Y], EARAE PR IR AR 20
LR = B R sl BT i 25 72 57 (P>0.05), {HAEFR K
FRPH A R R B S B R S TSR
(P<0.05), JEH & 25 R KR R R A ZIR, 705
FE R FRTE I3 A2 (R 5)o B /K FRGE B A0 i

R4 TRFEEATESNSBHRERSSECES)

Tab. 4 Composition and content of total fatty acids of grass carp
under different cultivation modes (wet basis)

SRR & f Total fatty acid content

© [ i (mg/100g)
e I
Traditional pond aquaculture
C14:0 98.09+0.38" 116.73+1.15°
C15:0 21.3340.10° 21.98+0.01°
C16:0 744.4042.52° 1042.15+12.28"
C17:0 25.784+0.29° 26.15+0.38"
C18:0 198.02+1.11 261.88+0.09
C20:0 57.49+0.26° 61.96+0.99"
C22:0 68.21+0.63" 72.38+0.84"
cle:1 166.40+1.54° 257.17+1.43"
C18:1n9¢ 1025.29+4.88" 1797.44+1.31°
C20:1 33.96+0.35 44.50+1.42
C22:1n9 16.72+0.08 20.38+0.07
C18:2n6¢ 971.60+3.43° 1305.10+3.17"
C18:3n6 28.86+0.11° 29.40+0.39"
C18:3n3 136.9242.72° 136.14+3.00°
C20:2 68.12+0.07° 77.79+0.58"
C20:3n6 75.04+0.38 83.44+0.17
€20:3n3 23.8040.20° 23.24+0.26"
C20:4n6 86.63£0.31° 101.7120.20°
C20:5n3 77.11+0.64° 85.14+0.78"
C22:6n3 127.17+3.79° 180.83+6.70°
YSFA 1213.32+3.08" 1603.24+15.54"
YMUFA 1242.37+6.85" 2119.48+1.47
YPUFA 1595.26£10.67° 2022.80+6.57°
y'n-3 PUFA 365.01+7.34° 425.3549.18"
Y'n-6 PUFA 1162.13+3.25" 1519.65+3.19"
Theﬁé?ﬁ?;g“Of 0.39 0.35
TFA 4050.95+14.44° 5745.52+7.50°

WRE LR 22 IR I & L A G R e L ) 445

A 24 5 (Equivalent umami concentration, EUC)
B RAMRF R EIER 5V RS LR E MR
FHEAE R RO R ks B2 40.03 g/100 mL,
AENE I /K FRFE B A RS 2 514831596 g MSG/
100 g, AL G 77 0A 5 i, (EAFPEIA /K IR TE S A B
HA B

H#E 6 AN, DA /K I E A SR IR 7 &
B m TG IR (P<0.05) . Horh, SR i
T f 22 AN RN g 7 T 7 38 B 2 v TR G, o
AR EIRTE T 73%M180% . BhAh, JEIA /K F7FH 5
Hh oIV RN il 2 2 2 S5 25 1 T AR SR R B (P<0.05),
AR C20:3n6 F1 EPA AL TEFE /K751
FA PR

VA2 T IR R R P BT A A R R L U R A A 1
PR AGE, Fe PR IR B L et P ) AN SR ) 3 2
oy 2, BT LAUMVZ IR 7 A 1 5] R0, AT 42
T A1) i R A R T, T SRR, FEIE IR
K FRBE A YL IR RA A% 1 R (Adenosine triphos-
phate, ATP). TR IET(ADP). iFER(Guanosine
monophosphate, GMP) 1 JJL ¥ & (Hypoxanthine nuc-
leotide, IMP). K EEMEIZ H (Inosine, HXxR) A IR 3L
M4 (Hypoxanthine, Hx) & &34 0. 2 & T & G 37 78
(P<0.05; % 7). HAEE@AYLAF IMP & B, H
K AEHX .
2.7 FEEXNEEFHIESIKYI RS

il R R A 52 B SUDR T A 5D 1R A A

SR, A 3 B R M R L
B, W BASERA AW KRG REW,
R AN - CEEAL, RS ) F At Ry AR SR 5T
& B AR K IR B LA B R TR Si 7

[ vEsk 538 LG FRIH
- a a a a
a b a b
7
%%
b Z |
VA7) 7,

445 Score

S = N W A N0 0 O
T T T T T T

ek Ek BR WM BIKES
Odor Taste Color Texture Evaluation
total

2 ARIFFIEEAE B R PR
Fig. 2 Sensory evaluation of grass carp under different aquacu-
Iture modes
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FA L8, (P<0.05), ¥R 290 T 50% (1) & (K 8).
3 g
3.1 FEEAMNEEMAEIRHNEN
RN /IR NPIZ LN = TN CINZ I i@ AL R G I E S

NS A0S A RN IS IR e o = NN A T (=
AR . AN FUAE R R, TEFR K IRGE R LA )
U5 5 R A e 2 A . LR R AT RE A2, TEIR 3
KFRFEM R, RIS B S, 12308 R T

#5 TRAEEREENHESAREARSSECTE)

Tab. 5 Composition and content of free amino acids of grass carp
under different cultivation modes (wet basis)

T 85 R R & B Content of free amino acids

e (mg/100 g)
Free amino acid (R PEHIKFRE
Traditional pond  Recirculating aquaculture
RAZ R Asp 1.92+0.04 1.99+0.01
HAMEGlu 10.74+0.20 10.97+0.02
2555 3 Ser 0.28+0.01° 1.32+0.03°
HEBGly 69.70+1.41° 49.91+0.60°
4% W2 His 30.62+0.57" 60.81+0.13°
K& MR Ar 0.53+0.01° 1.79+0.00°
g
JRE B Thr 1.41£0.02° 4.44£0.03"
A& Ala 23.57+0.36" 24.97+0.03°
Fiti % 2 Pro 13.60+0.21" 11.64+0.03"
B eTyr  36.03£0.51° 15.02+0.00"
AR Val 5.45+0.10 6.03£0.20
HA M Met 4.03+0.04" 3.51+0.03"
R le 2.36+0.10" 1.81+0.01°
25 ¥ Leu 5.61£0.07" 4.47+0.06"
WK EPhe  10.71£0.33" 8.09+0.06"
T2 R Lys 7.31£0.17" 13.20+0.08°
EEREE
TEAA 223.86+3.55 219.94+0.47
EERRE FETR
UMAA 12.65+0.24 12.96+0.03
HREER o b
ESWN 115.87+1.79 105.47+0.46
ﬁ%ﬁ%m 95.34+1.51° 101.51+0.05"
ERPRE FE R b o
SONA 43.28+0.81 73.7640.16
EUC(g
MSG/100 &) 13.40 15.96

I SR E R AE R L RARMA R, AR R LR
HER. WER. 272, HEAR. SRR, R
RO ERAR. SR, L& AR, ROAR. KRER.
MER . AERMEER, MREIEROFERLAR. AER
AR

Note: Umami amino acids are Asp and Glu; sweetness amino
acids are Gly, Ala, Ser, Thr, Lys and Pro; bitterness amino acids
are Met, Val, Leu, Ile, Phe, Tyr, His and Arg; sourness amino acids
are Asp, Glu and His; Different letters in the same cow represent
significant difference (P<0.05)

3 ) — SRR P I A 2V A A P R 4 B 2,
N BRAR G AR, XA A B TR 1 (IR 8 3%
SR U AR BOE A, 3 BB B K 3R T 4R
B e PN TR 2. LA, FRERK SR T B A
LA £ 280 P (R0 1 8 AR 280 O 8, 76 W 90 3 BRI B K
FIIR T, 7T DA SO SR R 7K 8,
TR, AT Chcae B 4 11 T

57K 77 A PR R AR R, 5K
BT, 7K AN R B ) e 4 e — e ] A1 T 1 TR
R A i AR . R K 2 B e ) e 5
PR BB, X 5 IR TN A5 4 — B, LR R AT
B RABFR K FEH T /K IR 5 K, 50 7 5 2 (I it
BRYE L frinah, Hogah e A s e, pLar e

%6 TRFBEASENFERIRARSSB0RE)

Tab. 6 Composition and content of free fatty acids of grass carp

under different aquaculture modes (wet basis)

I 25 116 197 R 2 & Content of free fatty acids (mg/100 g)

=3y =i
ey RGN R
Traditional pond Recirculating aquaculture
C14:0 N.D. 4.90+0.28"
C16:0 61.35+4.74° 102.9549.55°
C18:0 11.75+0.07° 19.75+0.07"
cle:1 12.00£0.00° 20.45+0.21°
C18:1n9¢ 82.10£1.27° 141.95+4.17"
C22:1n9 6.35+0.07° 11.30+£0.14"
C18:2n6¢ 69.20+3.68" 116.95+7.14°
C18:3n3 8.15+0.21° 15.60£0.00"
C20:3n6 N.D. 4.35+0.07"
C20:4n6 5.00+0.14 6.25+1.20
C20:5n3 N.D. 3.85+0.07"
C22:6n3 7.45+0.07° 13.95+0.49"
£SFA 73.10+4.81° 127.60+9.90°
YMUFA 100.45+1.34° 173.70+4.53"
YPUFA 89.80+4.10" 160.95+8.84°
TFA 263.35+10.25 462.25+23.26°

R7T TEFEEREGNZHREBRSSECEE)
Tab. 7 Nucleotide composition and content of grass carp in
different aquaculture modes (wet basis)

& Content (umol/g)

N e AT
Traditional pond Recirculating aquaculture
ATP 0.13+0.00° 0.130.00"
ADP 0.0120.00" 0.06:0.00"
AMP 0.24+0.01 0.28+0.04
GMP 0.07+0.00" 0.10£0.00°
IMP 2.72+0.01° 3.04+0.03"
HxR 0.46+0.02° 0.91+£0.04"
Hx 1.03+0.11° 1.8820.10°
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WA AN R, T T R .
32 FEEAMNESEF RN

AP EER G = HR TR
i O RO B SR I AR
AR 75 10 75 2SS R  20 H P Al K e
BRI Z B S NI A KR 8 L AR ™.
fERKFEFEF /P Val. Tle. Leus Phe. Lysfl Thr
X6 FE A AR & & W TR G IR, R
FEFEI K TR T, IR IR FE L IE B Re S 1 o,
TR AR A e, TR T BRI S &,
thAbh, TERFE S AR R, MR AKIRFRBENR, T4
TR Tib R, At e T Ek, B8Ha
FHORHER 43 kL, A3 HoE FR s & S

bR 7RI, MR TR 2 i A ZH Rt 2 R i £
KEFMEMGFHFEERES . K, A
I T L L A A EL P o
e &DHA . EPA. IV 2 RV R R 55 N\ AR AN B
H &G IR TR, s AR AE KR B A & B2 AR
H, DU\, 45 RR W, MR K IR
1 P DHAFIEPA & 545 0. 35 0, HEUR AN [R] 975
BT TP T B AN [F] 3 0, A MoK B B
B 0 PO (R0 A . L A R 2K
i Hn-3 251 2 A AR 7R 1) B 2 Yok, RE
AT RS N AR FEAIE TR P4 . B IR /KRB B A
H1yn-3 PUFAFIY n-6 PUFA & &5 T 4877 58, H
U TT WL, PEER /K FRFEAR A A R s L R S IR

3.3 FERANES XIKHIFIE

AR EL LR AN R, b iy B =R R . IR
P RTVRZ T TR e L AR g 7 ) 2 52 W £ SR 05 o ) B 2
IR, AR R AR R USRI o T S e
BN 7K 7 it K R 58 B2 AT P R, v, IR
BRI & B 5 ERAIR R . E R R, g
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TR G IR 7 A IR, AT A 7 7 it R
HnEESe. FE

ANV R s IR A AL B A 5 7 A KR
W EALE I P /N5y AR, AT B0 K 72 iy k™
AHETCH, PEIAKIRIE At T . PR AT 1- -
3-IE At A e R DR AT BRI P R AR,
b 7 B A SRR AR, HARM K IRIEAE — R
AT B KO, T B I 0 A, 5 48 R AR
SOV R - B T T FR K 37 B 8 K B A 4
R XRUEAKIREAE R E L]
CARRAR B MR R B 1 5 8, S o T S R 5RTE

gR BRIk, AW al KRR, JE K IR RE
HEAAEG, RmHLEE. AR FRA L&
AN T R AN A BT 5 (R0 5 R SR R 15 1, O
INEL AR (R FRAE, SO R PR B,
FLURTE FE B PR A PR IR AN 75 SR R RFAE
R R, AT BRI A A A H A

®8 TRIFERATEEFHEE L MERKES

Tab. 8 Characteristic volatile flavor components of grass carp under different cultivation modes

AHXT# F Relative amount (pg/kg)

TR EHE AL FHIE SR 5 R ——
Retention index Characteristic odorous substance Odor ﬂ_} ??E??ﬁﬁ ) s %ﬂ@%ﬁﬁ
Traditional pond Recirculating aquaculture
780 C.E¥Hexanal H Bk Grassy 2540.66+437.67" 1107.68+250.09"
900 B Heptanal it I8 Wk Fatty 127.94+3.71° 59.5249.00"
1007 ¥ Octanal MK Citrussy 181.37+10.95° 70.23+1.00°
(E)-Z-q“':‘ﬁ%% = e a b
1040 2-Octenal, (E)- 7+ Green 152.62+6.74 89.77+4.93
1094 T Nonanal HHAE M Citrussy 281.77+15.81° 116.69+9.54°
(E,E)-2,4-T —Jfils . a b
1210 2 4-Nonadienal, (E,E)- B H Ik Green 122.74+5.13 62.03+4.93
1411 -+ —F¥Dodecanal AR Oily 30.79+2.22 23.63+4.93
(2)-CJ-1-BF oy °
855 2-Hexen-1-ol, (Z)- J B Intense 46.43+5.28 26.22+4.93
858 1-C. % 1-Hexanol 2 Jr WChemical 61.63+£2.32 62.00£1.00
978 1-%H-3-ol 75k Mushroom 597.34:88.56" 349.23+7.58"

1-Octen-3-o0l
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RECIRCULATING AQUACULTURE POND ON EDIBLE QUALITY OF
POLYCULTURE GRASS CARP (CTENOPHARYNGODON IDELLUS)

WEN Li', LI Wen-Rong', TAO Ling’, AN Yue-Qi"’, LIU Ru"’, LI Gu” and XIONG Shan-Bai"’

(1. Engineering Research Center of Green development for Conventional Aquatic Biological Industry in the Yangtze River Economic
Belt, Ministry of Education, College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 3. National
R & D Branch Center for Conventional Freshwater Fish Processing, Wuhan 430070, China)

Abstract: In order to explore the influence of farming mode on the quality of grass carp (Ctenopharyngodon idellus), a
comparative study was conducted on edible quality of grass carp between traditional pond farming and recirculating
aquaculture system. The results showed that the muscle quality and edible quality of grass carp farmed in recirculating
water were better than those farmed in the traditional pond. The whiteness and springiness of recirculating aquaculture
grass carp were higher than those of traditional pond farmed grass carp, the contents of unsaturated fatty acids and es-
sential amino acids in recirculating water aquaculture grass carp were significantly higher than those in the traditional
pond. The contents of n-3 and n-6 unsaturated fatty acids in recirculating water aquaculture grass carp were signifi-
cantly higher than those in the traditional pond grass carp, indicating better nutritional characteristics and better muscle
quality. Besides, the contents of the total amino acids in recirculating cultured grass carp was significantly higher than
that of traditional cultured grass carp, which made grass carp have higher nutritional characteristics. The contents of
protein in grass carp cultured by recirculating aquaculture was higher, in line with contemporary nutrition. Recirculat-
ing aquaculture could reduce the contents of hexanal, heptanal and 1-octen-3-ol in grass carp with off-odor, and the
content of hypoxanthine nucleotide (IMP) was higher than that in the traditional pond, which made grass carp taste
more delicious and dense. The results showed that the muscle quality and nutritional characteristics of grass carp
farmed in recirculating water were better than those of the traditional pond.

Key words: Recirculating aquaculture; Muscle quality; Nutritional quality; Edible quality; Flavor; Polyculture Cteno-
pharyngodon idellus
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