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HERRZ—, TS E O T ik e
L9 X1 T 1 7 1t % 5% 0 10 75 SR UL PR e BLOK
RS ALIA Hh SR 2 B R 1 i DR A AR IR B
W i AR R TR AR R 3 T . K R
TR ' DHA+EPA & f2 Fl1 Y n-3/n-6 {2 & = T il
SRR o AA] A SV 9T B K 2 A A T IR B
MR G SERR AN — ik — MR % i R T
5. EET, T EEIL & BT K 2 A T TOK R
553 % 77 5E P AR XY LA, TR SR AR A 0
585 JIL DA it JoT 1) 5 e A S D o A BIE SN S T A
FH L 37 17K e 3 oA ] 35 5 A5 T 5 AL PR 1)
BB TR AR R ITTR o 4% K 1 K
WA o A AN B, RS [ 5 B A5 T S UL
PRI (1% it JBT 22 5 SR A 7 (R B3I S, R 2 3 i
BRPERMES %

1 MRS IE

1.1 IR

& & PR T b E (CT) L A8 [ (DT) K J%E
(SK)3FPAS R FREEAE R, (AR K G H ik 3 1
THHEAE B8 (A2 1 000.30 ~ 1 629.10 g 1R K .
40.40 ~ 47.70 cm) WX 5 . WG E 3
F IR A SR I, RS M 2 R, L 6
J& 5 e FH B R T2 A ARG FE YA 1.0 m,
F& 2.5 m, A H & KJG KT A 1.5 mo #IREEA
FiT 450~750 J& (1% J& il 37 250 g A2 AT I RIAR 1 L ik
B F TS, X 3 BN [ (4 A FH R4 T HORE , Bk
FEH 2 B2, 3t 6 2 5 K RS (1 3 AN AN [) A v 287K
JBE BRI 2 B, 3L 6 FE o 43Rt 3 Rl LR
g FE 5 17 JUL PR 2R A7 45 LA A 0 5 o R R AIE AL
1,

&1 AREFERNX TR REHE

Tab.1 Characteristics of bighead carp samples under different culture modes

ESIUECE

Phenotypic indicators T bt SK
1 Body mass/g 1 347.75+232.27 1116.60101.97 1 487.83+96.34
# K Body length/cm 45.80+2.09 41.85+1.23 44.35+0.54
4K Total length/cm 54.83+1.64 49.28+1.12 53.05+1.35

1 CT. b6, DT. A% B, SK. K ZEB 5 =6,

Notes: CT represents bighead carp in pond, DT represents bighead carp in rice field, and SK represents bighead carp in reservoir; n=6.

1.2 WEFHE

FHAR 7K 3 18 55 90 f0 AR 3R T 488 Tt iR R 1w
KAy BRI T A WLIN , R | R
K Ri ), K LA 72 00 8 % 5 T80 °CYe VR IR AT
T EF A E . S5 77 2308 h B R4
AREB I E RS S Y e P B 48 ) -

IKAFIE R 105 °CH HHET4(GB 5009.3—
2016) 5 KK 43I 5 2R I 3 4 550 °C e ik K Ak
: (GB 5009.3—2016) 5 ¥ & 1110l 22 R H LG E
A% (GB 5009.5—2016) ; #5159 I & R H 12
JK i (GB 5009.6—2016) 5 Jig 7 2 I 5 % JH 15
A GC-2010 S AH 3% 1L (GB 5009.168—2016) ;
4 AL R I 72 % A % [F Biochrom-30+ %1 24 ZL iR
43 A (GB 5009.124—2016) ; #§ (GB/T
5009.87—2016) . i (GB/T 5009.13—2017) . #f
(GB/T 5009.14-2017) . 8k/8E/5 (GB/T 5009.90—
2016) . #1/4k (GB/T 5009.91—2017) . 45 (GB/T
5009.92-2016) . fifi (GB/T 5009.93—2017) . %%

(GB/T 5009.123—2023 ) i Ff H, JEkE & 45 B 714
JF 1% (NexION 1000G ) ] % 5 4% & P KUk ) it
1 JH 22 HE 48 (8890—5977B ) S AH €8, 35% - 5 315 166 JT
AR TIN5 o
1.3 LA R RINE FNEITN FiE

MR X A TR B 5 A lb 4] U R T A 2 40
(FAO/WHO ) # LAy 22 I iR 1 o3 A5 = A [ 952 9
T I 48 i) 0 4R B 4N 2 R T SR RV
B, 20 B B R LR E 2> (AAS) b2 PE 4y
(CS) T HE IR i (EAA) FIL TR E KL Ha 5
(EAAD)M,

SILFR VT 53 0 B i 2R 1 T L TR 1 & (mg/
2) 5 FAO P4 xS LR % it (mg/g) I LB

TR 2 P43 S R AR 2 R IR i (mg/g)
55 G F AR A P IR R A it (mg/g) I HUAEL

EAA=A+B+C+..+H (1)
EAAI= [ (1004/AE) x (100B/BE) x (100C/
CE)x...x(100H/HE) | (2)
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K :4.B.C.HRIK LT AR &, mg/g;
AE BE . CE...HE Jjy 4 X £ £ [ JoAH X 7 1 24 75
FEER T 1, mg/g; n N WAL LT 2 B R E0
1.4 IR

K F Excel 2021 A1 IBM SPSS 29.0 H fi%) L [A]
R 7 255 W BCHE R A7 A P A 435 SRR O
{H+RE2E (Mean=SD) &R o BE R LR H
e /N 2 3 22 5 75 (Least significant difference,
LSD), i #/KF->40.05(P<0.05)

2 4

21 BEXREFBASSE
F1 ¢ 2 AN - 3 b AN ] 3R A T 8l 1) JUL A
Tk 3 KRR 53 LA BB i B2 4 T . 3 e 22 5 (P>

0.05) . 1 b 3 85 5 s 65 JUL A v ) KL 8 1 5
i 2 TR T /K B (P<0.05) , 3 JUL DA b A LR
o 5 e d 2 v TR 5 K B (P<0.05) o
22 FYIRTESE
NGIER L SNl NS e N N
()25 Hefiid S ot R . WEInR P, 3R
FRFEA T A L PR P 35 U G B e, R
WL R iR n R, 3 FOR R FRFEAL T B
WLA H B LR BE T R 0 B, Hh i oo
SR A LA AL & B ST 1 mg/kg Ah, Hifth
YT | mg/kg. FEHGENLA 9k AR
TR & 0 S T IS UK RS (P<0.05) , A H
B LA BB T 3R i e T R (P<
0.05), WL#3.

®2 ARFERATHIAENEFHSSE(HRE)

Tab.2 Conventional nutritional content of bighead carp muscle under different breeding modes (fresh mass)

Nutri;l?%c?f:gonent T bt SK
K4 Moisture/% 79.50+0.35 79.40+1.84 81.20+2.43
KL 43 Crude ash/% 1.19+0.02 1.18+0.04 1.09+0.14
KL% A Crude protein/% 17.9240.31° 17.3620.60° 15.29+0.63°
MG Wi Crude fat/% 1.204£0.10° 0.78+0.14° 0.87+0.16°
JIEi#i & Coefficient of condition 1.42+0.37 1.57+0.28 1.71£0.12

TE: CT. VIR, DT. R I8, SK. K S . n=6; AT A F)/ING PR HAT L L2257 (P<0.05)

Notes: CT represents bighead carp in pond, DT represents bighead carp in rice field, and SK represents bighead carp in reservoir. n=6;

Different lower case letters represent significant differences (P<0.05).

®3 TRFERXTHIARTIMRTZSE(HRE)

Tab.3 Mineral element content in bighead carp muscle under different culture modes (fresh mass)

mg/kg

%) Jit Minerals CT

DT SK

HHEI0Z Macroelement
K

3992.96+467.04

3 975.68+540.68 3556.21+£658.22

Na 226.22+34.92° 388.23+73.58" 200.15+34.96"
Ca 643.79+286.53 478.63£202.44 472.22+217.20
Mg 244.90+18.46 247.01+32.34 210.63+38.25
p 2 632.12+273.37 2 684.12:+405.40 2250.95+492.47
i 6% Microelement

Fe 7.08+1.74° 13.46+3.32° 5.17£1.70°
Zn 8.35+0.91 8.57+1.60 6.32+2.95
Cu 0.304+0.04 0.32+0.02 0.25+0.10
Se 0.2040.05° 0.28+0.03" 0.104£0.02¢
Cr 0.14+0.03" 0.25+0.07° 0.160.09™
Mn 0.51+0.22° 1.15+0.42° 0.78+0.44™

TE: CT. b YESE , DT. A5 M, SK K. n=6; RIATANIF/NG TR0 B 35 M2 57 (P<0.05)

Notes: CT represents bighead carp in pond, DT represents bighead carp in rice field, and SK represents bighead carp in reservoir. n=6;

Different lower case letters represent significant differences (P<0.05).
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23 FEREREE

HH ¢ 4 AT 2 3 o L PR LA It 26 b I 7
fi% , H C12-C22 Jg Wi R 4H A%, Bk 1 = e ik 7 5 H
55 5t S5 S JUL DAY v o AN 1), A 0 TR AN A A L 5
LA H e A 2] 41, FLAx 24 B g R 75 3 Fhfa Al
R TR F o T RGN S 1% AR AN IR D7 TR (SFA)
o, DARRR R O 3=, o5 BB DT R B 1R 119 20.67%~
22.41%, HORMIFIAE TR (MUFA) A, DL g oy
T, b BRI R &Y 17.27%~22.28%, PAARTH
FIE 05 R (PUFA) H, DLV I R IV BRIR . — 1Ak
MR (EPA) (T ik /N R (DHA) h &, 43
S5 R R R Y 7.01%~13.01% ., 4.84%~
5.22% . 4.13%~4.85% 1 5.12%~8.41% , F& H i i1
DHA & it i 3 /& Tt P58 (P<0.05) . 7E3 Fpfa
LRI Hf A EE A6 %) 6 RS 7 R &L & \EPA+DHA
S Y n-3/n-6 Z AN HIE D R 38 d e, OO
RS , 3t 3 B e 11K
24 SEBSEREFMETH

Y 2% 5 AT, 3R L PA rh B4l i 18 sy
DL SR, Horh s 2 S5 R (EAA) 7 B, B ifs
FAEMR (HEAA)2 i, fif IR 2 JE R (DAA )4 Ff . 3
T L IR 9 S R 2 LR 2R (Glu, 2.42~2.66 g)
B A e, HROE R AR (Asp, 1.62~1.80 g) ,
A4~ T 2 (Taurine, 0.08~0.10 g) & fH Mk . 3 A
[ FRFEA N HELA P Y EAA B 5 DAA B
BRI

e JE 6 1Y) TAA . EAA & i HEAA & Al
DAA S 34 I 255 T /K RS (P<0.05) o e H &
) TAA .EAA F 5 HEAA M5 I DAA W& 51t
I S R0 K B G 3 M 25 5 (P>0.05) o it 3 B
) TAA $e i, H U A HE B, 7K P2 5 119 TAA f¢
X, [RIFEAY EAA (HEAA Fll DAA it 3 22 5)
Syl 35 S A e, YR A A K A
K. 3FEEY EAA & & 5 TAA & 519 39% L)
e H A OK RS B o RIS, 3 FR R DAA B

i TAA &5 800 LB 78 37% LA, H: A ORes T 65 L
151 55 154 o

% 8 FAO/WHO F1 408 & & H iR =, 3
TP [ 5 B A5 T S5 L PR o I 4 2 PR (Val) 1 5
AT FAO/WHO b4 , oAl JLFh 4 75 2 3L iR
T E T FAO/WHO AR ifE (R 6 FIZk 7). X T
SN TE HPE AR, 3 AR A 5 B R R
e TR EE AR ESS , HAfl 2T A IR
TRMTENEEARE. 3MIRHEAAT
) 5 L PR H A R 2R B i 2 B R T FAO/
WHO 5 40 8 8 [ br e, B8 0] LIAE R 1 Fh
A f A R B R . X T & R T 4
(AAS) , BRI BR AN, 3 Bl A [F] 37 5 45 50 R B
HoAth o5 B IR P 1 1.0, AR N 3 Fh TR
I BH S 3 B 0 57— B M 2R R 5 T T4k
2EPF 4 (CS) , th 3% 6 -5 e 6 1) 55 — PR ol 2k 22
FETR hy B TR + IV U, K e 55 114 2 — PR 1k
IR M B E TR . Hrb, Tle . Met+Cys , Phe+Tyr 7
KPS LA T i e B Y SRR T S
3 A T B UL PR b T I TR 48 B (EAAD) 42
U, HI KT 85, F WX 3 Pl & LR 5 = M
25 ERMEREKYORARREENESE

At 375 5 s T 55 0 7K 20 55 %) JUL R v 4 o A
DU H 41 38 151 RN A ME Lo (R 8) o 3 Fh AL
TR R AR R P A BB LU IR 2R A A ok L 7E 3 Fh
i B UL PN 43 91 15 31 81.73% . 88.61% H193.09% .
i 5 Ak B A e FE 5 b e L 36 1.69%, K%
i 5 T A, R 0.55%, 2 BB SR Y T (2 AN
V) HAERE B LR rh gk 2], EERALS
A IR i i e, R 3.30%, T 7K AR
AR, 4 0.90%, Hirr, 1-25 4 -3- B Y 75 7
FE 80 e v, 38 0.37%. 7 it 5 B b G0 381 2
FRZEAL A, K SR 1 R, 5 FE A v G ) 281 ]
FEW .
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Tab. 4 Fatty acid composition and relative content of bighead carp muscle under different culture modes %
s Type BB iR Fatty acids CT DT SK
TR R SFA AR C12:0 0.40+0.28 0.13+0.03 0.16+0.06
=kl C13:0 - 0.16+0.05 0.11+0.03
A H LR C14:0 2.62+0.58 3.00+0.65 2.5240.62
+H kR C15:0 1.12+0.08 1.35+0.23 1.14+0.24
FrAETR C16:0 20.67+2.45 21.48+1.39 22.41£2.13
B4R C17:0 1.09+0.10° 1.45+0.20° 1.3240.29%
fif fE TR C18:0 7.73£0.56° 10.80+1.13° 11.34+2.86°
AEETR C20:0 0.40+0.04* 0.39+0.04* 0.31+0.04°
11#7R C22:0 0.23+0.04° 0.36+0.07* 0.26+0.04°
Z=kERR C23:0 4.49+1.08° 6.74+0.87" 5.15+1.52%
IR C24:0 - 0.17£0.04 -
i Total 38.75+5.17 46.05+4.70 44.71+7.83
FR AR iR MUFA FAE AR C16:1n7 5.30+1.73 5.17+0.85 4.7240.85
LR C17:1n7 0.58+0.17 0.56+0.09 0.55+0.10
SR C18: 1n9t 0.59+0.19 0.56+0.05 0.63+0.11
VM2 C18:1n9¢ 22.28+2.22 18.98+2.40 17.27+4.71
B2 C20:1n9 1.69+0.32° 1.02+0.10° 1.17+0.13°
J¥IR C22:1n9 0.37+0.11° 0.18+0.06° 0.190.02°
PR C24:1n9 0.40+0.02° 0.64+0.12° 0.57+0.19%®
S Total 31.2044.76" 27.11+3.67" 25.10+6.11°
Z AMEFNRIIR PUFA iR C18:2n6¢ 13.01+8.38 7.01£2.57 10.16+6.70
y-TEJRRMR C18:3n6 0.23+0.06 0.24+0.02 0.18+0.03
a- P JFRAR C18:3n3 4.84+0.95 4.85+0.77 5.22+0.99
Z Bk MR C20:2n6 0.58+0.25 0.44+0.08 0.48+0.13
Tk TR C20:3n6 0.80+0.17° 0.60:0.06" 0.65+0.05®
Tk M2 C20:3n3 0.79+0.30 0.75+0.12 0.86+0.20
Pk B2 EPAC20:5n3 4.13£1.96 4.25+0.34 4.85+1.41
T RN DHAC22:6n3 5.12+1.71° 8.41+1.05" 7.4242.04®
S48 Total 29.50+13.78 26.56=5.01 29.83+11.55
nz; ';UgFmeE% " 14.88+4.88 18.26+1.24 18.35+3.84
Eé’ﬁﬁfﬁﬂwg% " 14.6248.53 8.30+2.57 11.48+6.82
Ej gS:Ag /Tn/‘?ﬂgiﬁ L 1.531.18 2.3820.81 226+1.52
%iﬁ;@gﬁﬁigﬁj - 9.2543.65 12.66+1.22 12.27+3.41
& AR R / 0.76+0.13 0.58+0.09 0.67+0.11

BEHiTR PUFA/SFA

TE - CT. {0 s DT. 5 T s SKL KB o n=6; RIFT AR R/ING FRACKR BAT B F 225 P<0.05 =" fRERARNS & k0 T 0.1% BRI 3]
AR o

Notes: CT represents bighead carp in pond, DT represents bighead carp in rice field, and SK represents bighead carp in reservoir. n=6;
Different lower case letters represent significant differences P<0.05. "~" represents less than 0.1% relative content or no aliphatic acid was
detected.
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Tab.5 Amino acid composition and content in the muscle of bighead carp under different culture modes ¢/100 g
.
Amil‘o%a?ift:zfcies et bt SK
JRa MR Thr* 0.78+0.01° 0.75+0.02" 0.70£0.07°
4R Val* 0.84+0.01° 0.8240.03%® 0.760.08"
R Met* 0.54+0.01 0.52+0.01 0.49+0.05
LR e 0.77+0.01 0.76+0.02 0.70:0.07
SR Leu* 1.37+0.02 1.3340.04 1.24+0.12
RN R Phe* 0.7240.01° 0.7040.02% 0.65+0.07°
TR Lys* 1.7240.03° 1.65+0.05% 1.54+0.15"
Wil LR S EAA 6.73£0.08" 6.53+0.19® 6.09+0.61°
2542 His** 0.59£0.02° 0.52+0.01° 0.50+0.05°
KSR Arg** 1.05+0.01* 1.03+0.03* 0.95+0.09°
LT E IR i HEAA 1.64+0.03" 1.55+0.04% 1.45+0.14°
KA R Asp 1.80+0.02" 1.74+0.05® 1.62+0.16"
HHEIR Gl 2.66+0.03 2.62+0.08 2.42+0.24
H# & Gly 0.88+0.02° 0.82+0.02° 0.74+0.08"
N2 Ala 1.05+0.01° 1.00+0.03* 0.92+0.09"
IR LR B DAA 6.38+0.04" 6.18+0.18% 5.71+0.58"
2250 1% Ser 0.72+0.01° 0.69+0.02% 0.65+0.07"
Jit 22 Cys 0.18+0.00° 0.18+0.00% 0.17+0.02°
i 2R Tyr 0.604+0.01° 0.58+0.02% 0.54+0.05"
i %4 Pro 0.63+0.02° 0.60+0.02" 0.54+0.06"
-1 R Taurine 0.10+0.01 0.08+0.00 0.09+£0.02
FHER S TAA 17.22+0.16 16.61£0.47% 15.43£1.56"
T LR S i NEAA 8.61+0.07" 8.31+0.12% 7.70£0.40°
ﬁ%;%iﬂifg/ﬁgm“ 39.08+0.11° 39.31+0.07° 39.43+0.11°
iféﬁ;;%%“ AR 50.00+0.14° 50.03+0.22° 49.90+0.13°
ﬁiiiﬂiﬁi/ FLEEEM RS 78.16+0.24 78.58+0.18 79.09+0.33
?ﬁ%{%ﬁ%‘i/ﬁgm‘ L 37.05+0.18 37.18+0.03 37.02+0.13
jﬁfi%% SRR R 9.54+0.09° 9.34£0.04° 9.37+0.08"
T T EIEIR , e TR 7 SRR
Notes: “*”represents essential amino acids, “* *” represents semi-essential amino acids, and “#” represents umami amino acids.
Fx6 VEIEBERSEE
Tab. 6 Composition and content of essential amino acids mg/g
AT R LR FAO/WHO P4t LAEEIFsEEL FIEMRE A Amino acid content
Essential amino acid FAO/WHO scoring pattern Egg protein CT DT SK
AR Lys 55 70 95.98 95.05 100.72
AR Leu 70 86 76.45 76.61 81.10
AR Thr 40 47 43.53 43.20 45.78
B4R Val 50 66 46.88 47.24 49.71
e R Te 40 54 42.97 43.78 45.78
AR+ AR Met+Cys 35 57 40.18 40.32 43.17
RN R+ AR PhetTyr 60 93 73.66 73.73 77.83
Wity E LR EL EAAT 86.55 86.76 86.66
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®7 LEREBRTH

Tab.7 Score of essential amino acids

W SETR WAL EIT AAS IE22PE4) CS

Essential amino acid CT DT SK CT DT SK

114/ Lys 1.75 1.73 1.83 1.37 1.36 1.44
TEETR Leu 1.09 1.09 1.16 0.89 0.89 0.94
FR2 R Thr 1.09 1.08 1.14 0.93 0.92 0.97
SR Val 0.94 0.94 0.99 0.71 0.72 0.75
Fe AR Te 1.07 1.09 1.14 0.80 0.81 0.85
ERAFRHEFR Met+Cys 1.15 1.15 1.23 0.70 0.71 0.76
N IR+IEE R Phe+Tyr 1.23 1.23 1.30 0.79 0.79 0.84

®8 3WARFEEX THELENKYRERR S E

Tab.8 Composition and content of volatile flavor substances in bighead carp fish
under three different breeding modes

15 B4 15 [a] FHXT i Content/%

eSS R R .
Tvpe Name etention CT DT SK
P time/min
Decanal Z5if 17.00 0.13 0.10 0.05
Pentadecanal- | Fi[ 31.63 - 0.10 -
Hexanal .\ 4.99 - 0.47 -
el A
RERAY) Heptanal PEs 7.78 0.07 0.11 0.03
Aldehyde
compound Nonanal T} 14.00 0.52 0.69 0.44
Hexadecanal /5[ 31.62 0.06 - 0.03
Benzaldehyde dimethyl acetal 2% F i — F 4% 14.21 0.04 - -
Octanal 7§ 10.91 - 0.22 -
J 3t Total 0.82 1.69 0.55
1-Dodecanol + —.fiE 24.11 0.06 - 0.02
1-Octen-3-ol 1-2Ef-3-Ji% 10.28 0.15 037  0.09
1-Hexanol, 2-ethyl- 2-Z %t i 11.73 0.13 0.11 0.05
2l A N
BEIAL ) 1-Octanol ¥ i 1302 025 020 0.1
Alcohol
compounds 1-Nonanol 1-F# 16.02 0.24 0.12 -
1-Hexanol 1F C i 6.90 1.65 0.23 -
1-Heptanol 1F g 9.98 - - 0.02
2,4,7,9-Tetramethyl-5-decyn-4, 7-diol 2,4,7,9-PU Fi E-5-Z$ He -4, 7- i 22.70 - - 0.05
S Total 330 272 090
A4 1-Hexanone, 5-methyl-1-phenyl- 5-F 3&-1-28 35 U ¢ - 1 - 12.84 0.01 - -
Ketone Benzophenone .7 FFifi 27.82 0.01 - 0.01
compounds —
S Total 0.02 000  0.01
Hexadecanoic acid, methyl ester 75 F 5 33.28 - 0.18 -
. _ ; v S s 7 BATE B
He AL 1) n-Caproic acid vinyl ester 1F €\ ig Z i 5 10.37 0.19 0.04
Ester Dibutyl phthalate 4B7< — F1 i — T g 33.80 - 0.03  0.01
compounds Hexadecanoic acid, methyl ester £74 & F 5 33.28 0.22 - 0.06
3T Total 0.22 0.40 0.11
Pentadecane 1F -+ Fibi 24.74 0.71 1.36 1.39
AL AW Tetradecane, 3-methyl- 3-FF JE+ DUk 26.25 - - 0.02
Hydrocarbon Heptadecane 1FT-E4E 29.40 71.46  77.55 75.24
compounds Octadecane iF +/\f 3134 026 - 0.27
Hexadecane, 2,6, 10, 14-tetramethyl- {8 ¢ 31.51 0.07 - 0.02
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SRS
ok P fi t?iu’rilﬂt‘il)? AHXF 7 i Content/%
Type Name time/min €T DT SK
Hexane, 3,3-dimethyl- 3,3- " JE L b 12.60 - - 0
cis-Calamenene JIii- &3l 45 25.41 024 - 0.05
1-Heptadecene 2-1-E 4 29.19 3.58 1.98 1.85
1-Nonadecene: 1-+ JURR /A 32.82 - - 0.30
Nonadecane It 1 JL5¢ 3291 - 0.18  0.08
2-Heptadecene, (Z)- 3- 1Lk 29.06 - 5.01  11.94
Caryophyllene {117 26.86 3.50 - 0.52
Benzene, (1-methylethyl)- 2-7%3E-1-PA % 8.47 - - 0.02
Humulene ALPHA-f R 23.72 - - 0.23
Hexadecane 1-75%¢ 27.10 0.94 064 098
9-Nonadecene 9--1 JLA# /A 32.54 - - 0.05
8-Heptadecene 8- 1L e/ 29.00 0.41 1.67 -
Heptadecane, 7-methyl- P#4%AZ RBEPE (S B2 30.30 0.25 - 0.08
Caryophyllene oxide £117 % 26.13 0.31 - 0.05
Tetradecane, 4-ethyl- 4-2, 3+ P04 30.43 - 0.11 -
Heptadecane, 7-methyl- 7-F 3L ki 30.29 - 0.10 -
B3t Total 81.73  88.61  93.09
Benzaldehyde 7 FH i 9.57 0.20 0.09 0.03
Styrene #< 2. i 7.44 159 121 036
2., 4-Di-tert-butylphenol 2, 4- 4% T HHE 25.07 073 0.8 0.3
Benzene, 1,3-dimethyl- [a] —F 6.82 - 095 025
Benzene, propyl- 1EN 4 9.35 0.04 0.04 0.01
Butylated Hydroxytoluene 2, 6- T 3 F L iy 25.13 - - 0.13
Ethylbenzene £ 37 6.60 0.26 0.19 0.07
Toluene M1 424 046 027  0.09
trans-Isoeugenol (E)- 2-F G JE-4- (1- Y9 B 19 ) 23.56 210 1.00 044
fr Zi ifﬁ%% Pyridine, 2, 5-dimethyl- 2, 5-— F1 LA IE 874 081 - 0.19
compounds Naphthalene %% 16.35 0.83 0.51 0.30
Benzo| ¢ thiophene 7% Jf:[ C |BEW} 16.60 - - 0.01
Quinoline Mk 17.98 0.13 0.08  0.05
Naphthalene, 2-methyl- - F:Z% 19.47 0.78 0.47 0.25
Naphthalene, 1,2-dimethyl- 1 ,2- I FEZE 22.77 0.03 - 0.01
3-p-Tolylpyridine 2-%F I A FE 27.64 - - 0.01
Naphthalene, 1,6-dimethyl- 1,6-— 325 22.77 - 0.04 -
Acenaphthene Ji& 24.38 0.03 - -
6-Methoxy-3-methylbenzofuran 6-F 42 k-3 JE IR - 1K IR 22.76 0.13 - -
ST Total 8.10 504 233
Bk 1 5 AK B 1) Dimethyl phthalate N, N- - FF & FH il 23.69 - 0.64 _
Amide Formamide, N, N-dibutyl- N, N-""T 3 F it i 19.73 450 259 128
compounds
ST Total 450 323 1.8
Al 2 Ak & Oxime-, methoxy-phenyl- FAEIEZIL 5 8.66 3.75 - 1.60
Other Carbamodithioic acid, diethyl-, methyl ester S-FHF:N, N 23 " fC &SR 21.82 - - 0.69
compounds Hit Total 378 0 2.29
T =" RN AT 2 5
Notes: “—"represents no substance detected.
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Quality analysis of Aristichthys nobilis muscle cultured in rice fields, ponds
and reservoirs

GAO Hujun', ZHAO Shengfu', YANG Dan', HOU Mengdan', XIAO Chuanbo', KE Zhenlin', ZHAI
Xuliang®, XUE Yang®, XU Feng®, TANG Renjun’, Ye Hua', LUO Hui'

(1. College of Fisheries, Southwest University, Chongqing 402460, China; 2. Chongqging Aquatic Products Technology
Promotion General Station, Chongqing 401147, China; 3. Chongqing Liangping District Animal Husbandry and Fishery
Development Center, Chongging 405200, China)

Abstract: Bighead carp (Aristichthys nobilis) is an important economic cultured fish. Its muscle quality is
affected by different aquaculture environments. Moreover, the effect of different aquaculture models on the
muscle quality of bighead crap is unclear. To explore this, we selected six bighead carp, randomly and
respectively, from three different aquaculture environments: paddy field (DT), pond (CT), and reservoir
(SK). We analyzed their muscle composition, measuring moisture, crude ash, crude protein, crude fat,
and volatile flavor compounds using methods like atmospheric drying, high-temperature ashing, Kjeldahl
nitrogen determination, acid hydrolysis, and gas chromatography-mass spectrometry. The results showed
that the crude protein content of CT and DT was significantly higher than that of SK (P<0.05).
Additionally, the crude fat content of CT was significantly higher than that of DT and SK (P<0.05).The
muscles from all groups are rich in various constant and trace elements required by the human body, among
which the contents of iron, manganese, sodium, and selenium are significantly higher in DT than in CT
and SK (P<0.05). The distribution of fatty acids differed among the groups types of bighead carp, with CT
having a higher content of monounsaturated fatty acids(31.20%), DT showing higher saturated fatty acids
(46.05%) , and SK having higher polyunsaturated fatty acids(29.83%). The >n-3/>n-6 polyunsaturated
fatty acid ratio was highest in DT, followed by SK and CT. We also observed similar total amino acid
content among the 18 amino acids analyzed, the total amino acid content in the muscles of all three bighead
carp was similar, and the proportion of total essential amino acids (EAA) to total amino acids was above
39%, surpassing the WHO/FAO model standard of 35.38%. The essential amino acid index (EAAI) was
above 86 for all three groups, with DT exhibiting higher values than ST and CT. Notably, DT was found to
have a better flavor profile with higher aldehyde volatile substances and lacking ketone volatile substances.
Overall, the study highlighted the nutrient richness and balanced amino acid and fatty acid profiles in
bighead carp muscles, making them a superior protein source across the different breeding modes. This
study illstrates the nutritional benefits and balanced amino acid and fatty acid profiles in bighead carp
muscles across different farming models, offering insights for consumer selection and foundational data to
enhance muscle quality in bighead carp.

Key words: Aristichthys nobilis; muscle; minerals; amino acids; fatty acids; volatile flavor substances
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