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WE: AFpTHE MWERT MAALOANAETRRIWER, TRAONTHAE.
BRI MKALOENPASFEG NAERKS AXRESE. HHREE. B4R
HRESBELE. FRET, TEZUANHFERRAR. RALAAR. LFAERLE.
FLFEAERLERMARALEG THEL DA, HA DD &AL, NAMEEA K.
XEHBEAR/IFHEREAER. CLO X AN FEERT I G0k, EXH5. FRAR.
S ARR. Cl83n6. MEIER. 4. RAFNESERES T WBud&., HA L
PERHEE. WAFHEAR. TAR. FAR. BAR. »R4%. £4%. BAR. f
AR BRERLE. ¥LFAERLE. BREAEAR. TREAER. EREAXR. C20:0.
C20:2, C22:2, C22:1n9 X C20:5n3 W4 B 5 T WE O LB E 2%, XKW, Mk
FaAMmuwERE, T ARATURGIHANHEEAGR. AXEREE. C20:5n3 X #

ME, BROBAMRL WPEHR. A FEARGSE, T -HREKWFAEA

XA L os,
FE S S 965.1

L, [ £ (Opsariichthys bidens) 3% J& # & H
(Cypriniformes) #. £} (Cyprinidae) & I1 i J& (Opsa-
riichthys), 1820, Bkibfn . ILEE5E, )7z
S T RES T S, E-MARamAE
PEIRK M, ZAETEIE R T, JCHAE KR
AN, KA, 2N ES, HTH
Ha AR, fAeYAER AT R i, IR
A TR IT B SR, A OGS
FERR AT S E B WA SRR B AN K,
Bz BE IR AR R B H 450 . i TR
FEHRE =, 24K WS AN T4 IS 10
BHER, F0H P 2k Al Rk e, S35k
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Kot IEERRNI LR | SRR LREGE 45 [n] Tk
W ER i T H ARG M T, %
G IE IR ARG N T TR % SR, |
Fe BT IR BEAL R LA B SO R R R L O™
W OE M, S B 0 R
BRI AN SR A 5 AR 8 X FR A fa S 1) R
i O O K S, DITERF SR R ], AN T3%
JE R = S i 7 L < R i g
(Dicentrarchus labrax)™ . i H 4 (Chanos chanos)"” |
5 (Solea solea)” . KWLM (Salmo salar)’™ 4, {H
WAIBAF A 0 SR B o Pl )RR AR TG 2 M. AR S
EAH AN TIHER, AL I T84
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FeoH . ARG IR S T A PR OK SR A
MBI 225, N O AR N TR BERL 2

1 MESTHE

1.1 SKIEHR

PP L (10~18 g) il A VLW LA N VLB
T EFRGE (10~15 g, IRV TUK) K& T 37
B (10~12 g, =% BEARFR/K) T 1 fa e H Wiy
b IR S CY N T FRE ) 1 SRR /K fa 5
AR, HE AR =38%, MBI =3%). iF
Pk sLab i oh 1 i, TSI B L E ),
BEMLAPRIE S B, FREJFI&E, @A XTE
NEWEE (CF). FRREALAPRE 5 B, kI
i, FRECHEMEAL (VSD), BSOS BITFE, FRE
TR (HST), Zdsifi eIy LA, —
BB T WL — 8 R o FUE SR B o i, o3
— W Hm TS, TR RER . 5%
Ko o4 @ B E

1.2 $4o

—ERRSNE UARES R AR
B R LG E A (GB/T 5009.5—2010);
FELAR D7 2 £ 00 ok 2% IR A $23% (GB/T 5009.6—
2010); 7KArFmIE R 105 °C #tF-JKik (GB/T
14769—1993); KK 53 & 0 R H 550 °C 1%
JAK (GB/T 5009.4—2010),

RABRBLRAALENT BHETEEIL
R R AR R vk EA T AL B8 (GB/T 15399—
1994), £ H 57, L-8800 A & KR H 30143 B A3 22
LRI N & B (GB/T 5009.124—2003),

REPFER LR A AWM E  BHE TR
PIRE S 22 8 15 B AL AL B T (i ar . R
FH G I BR AR UE i (Sigma 23 7], &) #EfT 2 Mo
M, BRI ER AL RCR A AUA — bk @ity
Br 2 fh . SUMETEUN Agilent 7820 AGC, (A%
FE (0.32 mmx0.25 pum, 100 m), =47 N 180
°C, VA 8 °C/min B2 /¥ FHEZ 240 °C HE A 45
SR, HERE O FIRIRE 230 °C, AN E
AR, HE 30 mL/min, & 40 mL/min, &5,
450 mL/min,

TSRO ULARES A 10 mL
0.15 mol/L S AL B W, 600xg 213K 5 min, >R
20 BT () IR BHE £ 2R B 1T PH-100) I &
pH, FEMARSEAERCT 4 °C vkAE, 24 h 5 F-
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€ pH, AR pH N, KWUADIEL 3 cm x
lemx 1 em /NR, FREG & TRAWBELSH, T
4°C yKAfh M 48 h ke, AT ARK
WAk, BUAYIE lemx 1 em x 1 ecm /b, FRE
Ja Tk K 7% 30 min, HUH S5 15 min FRE, 18
AL EBN

FEELENT  NATHESESRNE
ZMRsRH PR 1971, R ICP-OES HUEHE &

SR TR RSO (FLHLZ) 7E
1.3 BRI

SRR FH SPSS 18.0.0 Hi A7 4K 2
23 M (One-Way ANOVA), %% 5 L 249 {1 +47 i
1% (mean+SE) &/, WA [H] 25 57 i 3 (P<0.05),
IR H] Tukey FRG 36 #1720 8 AL

SRR KA G A

JFA Lt (hepatosomatic index, HSI, %)= W,/Wx
100%

JEAA HY (viscerosomatic index, VSI, %)= W, /Wx
100%

R (condition factor, CF, g/cm®)=W/L**x100

K (drip loss, Y%)=(W,—W,)/W;x100%

N2 (cooking rate, %)=W;/W,x100%

[, WORHEARETE (2), W, NHEIFIERE (2),
W, R R & (g), W, AT E (2), W,
AR B (2), Wy AR AR (2), W,
RFEFATE N U (2), Lo (cm).

2 4

21 AEEKFAXNDOERSIERRM

A T e T R B T IR ) fa (P<
0.05), H5 T.J fL 5 M fa Jo i % 22 5% (P>0.05),
A I A AR b S 2T T fhE F £ (P<0.05),
5 5 040 TG B 25 S (P>0.05), ARNEAY AR
ZAE I AT T 1 41 A L 1 RS 2 5 TR (P>0.05)
(# 1)

22 FAREKFHNDOENAEFRRI I

A OMLAKSEEER T L LS
M (P<0.05), (H5MIED O#HIEREER (P>
0.05), WP M LR AR 1 BT & e ik (P<0.05),
My o a5 T {5 M a2z o g i % 2 5
(P>0.05) AN[FI A A S5 I TR X 5y 11 L IRREL K
A3 FIURLIG 5 25 i i 3 52 (P>0.05) (3 2).
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R1 FREKFEHNDOBHSHEROFE
Tab.1 Effects of different growth conditions on

morphological indices of O. bidens

i H Ligee hoE T4k
items wild pond factory

AL E/(g/em’)  CF
k%  HST
WA LL/% VST

14.30+1.30°  11.18+1.43* 13.08+0.36"

2.26+0.29 2.89+0.25 2.50+0.20

5.05£0.16°  5.68+0.30"  5.83+0.63"

#3 TREKFHENDO&ANADRERERKL
SENENE (TR
Tab.3 Effects of different growth conditions on
amino acid composition and content of

muscle in O. bidens (dry matter) g/100 g

i FEATEAR R AR RN T REOR 22 R 3 (P<0.05), N
Notes: in the same line, values with different lowercase superscripts
mean significant difference (P<0.05), the same below

®2 FEEKFHNDOGMNAEFRT IR
Tab. 2 Effects of different growth conditions on

nutrient composition of muscle in O. bidens

2/100 g T-¥5
sl e T T
items wild pond factory

/K4 moisture 79.63+0.34°  77.90£2.08" 76.31+0.47°

K% crude ash 1.8241.80  1.97+0.44 1.61£0.22
MEMAM  crude protein  12.77£0.30°  15.97+1.11°  15.43+1.37°
MMM crude lipid 238+0.14  2.06£0.52 2.40+0.09

23 TREKFHXNZOGINASTERBEMR KL
BERNFN

ABEFE LI 15 PR el SE R, A4S 7 Fh A4
WA IERR , 2 Fhop b T LR AN 7 Fh AR 26T &
iR, AESOMNRNTHER . AR, A
e, AR, FRdR. fEAR. AR, KA
iR, P e B AR A e AR e R T
B 18 (P<0.05), {H5 T b5 a0 e % 22
5t (P>0.05), B A T 10 L OB R o i
BT T RS 08 (P<0.05), {H 53 YE D 04
325 (P>0.05), BFA S Ol AR R |
KEAHIR . U BRI N AR TR IR B
2 T D 8 (P<0.05), T M D 1 fa
T A 48 J0 2 22 57 (P>0.05), AalA KR
TR 2R, HEmR . WAR . AR .
R AT IR S . T LR /2 SR
FUf . 2 0hTs R LR B /2 R i LU S b 75
SR ik AR T E SR S LT R R R
(P>0.05) (% 3).

24 AEEKFHNDOEMADXKSELER

SENFNE

SPAE Sy Ot LA R B BRI |

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

TH Liges) b T 4

items wild pond factory
AR Val® 3.89+0.13"  3.63x0.10°  3.80+£0.02°
e Leu® 6.20£0.24"  5.78+0.12°  6.13+0.06"
HEM Thr 3.43£0.10°  325£0.04° 3.42:0.01°
MR Lys® 7.53+0.35°  7.04=0.18"  7.57+0.09°
RRER le* 3.5240.13°  3.30£0.09° 3.52+0.01°

FER Met® 2.17+0.13°  2.03£0.09" 1.86+0.01°

HFHER Phe® 3.32+0.13"  3.12+0.01°  3.26+0.03®
REEH Asp’ 7.88+0.35"  7.42+0.06°  7.77+0.06"

HER Glu” 11.71£0.48°  10.97+0.07° 11.56+0.15°

=R Tyr” 2.81+0.09"  2.63+0.08"  2.78+0.005

27 Ser” 3.05+1.11  2.89+0.08  2.97+0.04
HZ® Gly” 3.34+0.05  3.33£0.25  3.36+0.04
W& Ala’ 450+0.18  4.30+0.08  4.46+0.06

4.61£0.14°  4.39+£0.04'  4.63+0.01°

23740.11  2.12+0.18  2.28+0.06
70.35+2.52° 66.21£0.54° 69.48+0.51°

30.07£1.22° 28.15+0.65" 29.66+0.21°

FBFRAIEREE YHEAA  6.99£0.03°  6.510.22°  6.91+0.05°
FENFHEIER SR YNEAA  33.29+1.27° 31.54+0.33" 32.91£0.36"
YEA/YTAA 0.43 0.42 0.43
YHEAA/YTAA 0.10 0.10 0.10
YEAA/YNEAA 0.90 0.89 0.90

i & DT RER: ¢ CPLHEER: # FDTHERER: YTAA.
HIERR A YEAA. WA YHEAA. 0 f IR B
YNEAA. (b5 AL PR S

Notes: &. essential amino acid; *. semi-essential amino acid; #.
nonessential amino acid; ) TAA. total amino acid; Y EAA. total essential
amino acids; THEAA. total semi-essential amino acids; Y NEAA. total
non-essential amino acids

IR S R S v PR A R 1 B 0 2 e T S 1
i (P<0.05), (H5T) b5 % xS (P>
0.05) (% 4).

25 TREKFHEXNZOGINAPEH. ik
EAEBEHREERESENE

¥ AR T 1 LR S A R R e B T
T 5 fa (P<0.05), {H5thIED 0 fJo e %2
5t (P>0.05). HF A=y 11 fa JIL IR b S 4 2 R A Y
T B & 1o 2 = T 5 £ (P<0.05), {HYS
T A5 4 Jo e 22 5 (P>0.05), T b5 Hfh
WLIA Hh S5 /55 B i 2 B R e e (P<0.05) (3R 5).

https://www.china-fishery.cn


https://www.china-fishery.cn

1452 KopE OE R 46 45

F4 FREKFHMNIOENATRKEERSENFNE (TR

Tab. 4 Effects of different growth conditions on flavor amino acids content of muscle in O. bidens (dry matter)

Hj A T T

TiH wild pond factory
items 4 E/(g/100 g) 5 /% Sri/(g/100 @) 5 L% Sri/(g/100 g) 5 /%
content proportion content proportion content proportion
AEMEE YTAA 70.35+2.52" 100.00:£0.00 66.21+0.54° 100.00+0.00 69.48+0.51° 100.00+0.00
EERE AR YFAA 19.59+0.84° 27.84+0.19 18.34+0.01° 27.77+0.24 19.33+0.22® 27.82+0.11
AR IR YSAA 14.33£0.45 20.37£0.09 13.77£0.37 20.81+0.72 14.21+0.14 20.45+0.05
HIRESERR YBAA 26.09+0.79° 37.09+0.20 24.37+0.64" 36.80+0.67 25.59+0.06" 36.83+0.18
BEREHERR YDAA 32.05+1.20° 45.55+0.07 30.41+0.30° 45.93+0.82 31.78+0.33" 45.74+0.14

VE: BFREIEEIR N AspAIGlu; FHPRE LR NThr. Ala. GlyfliSer; ¥ WREILEL Nlle. Leu. Met. Phe. Val. HisflArg; RFREIEER NAsp.

Arg. Glu. GlyfllAla

Notes: Y FAA. flavor amino acid (Asp and Glu); Y SAA. sweet amino acid (Thr, Ala, Gly and Ser); Y BAA. bitter amino acid (Ile, Leu, Met, Phe, Val, His

and Arg); > DAA. delicious amino acid (Asp, Arg, Glu, Gly and Ala)

#5 FREKEZHMNSOGMAFER. EIEER
FERSERSEMFM (FHFR)
Tab. 5

on sulfur, branched chain and aromatic amino

Effects of different growth conditions

acids content of muscle in O. bidens (dry matter) %

gE| Liges) I Ttk

items wild pond factory
BMESER YSAA 2.18+0.13°  2.03£0.10®  1.86+0.01°
YEEAE AR YBCAA 13.61£0.51°  12.71+0.31°  13.55+0.09°
TEBRARER YAAA 6.13£0.22"  5.750.10'  6.05+0.03"
SCHE/ D5 R LR 221£0.01°  222+0.02°  2.24+0.01°
YBCAA /YAAA

T FWAER IMet; SCHERIER I Val. NeMLeu; J5 FREHE
Ji% APhe I Thr

Notes: Y SAA. sulfur-containing amino acid (Met); > BCAA. branched
chain amino acid (Val, Ile and Leu); > AAA. aromatic amino acids (Phe
and Thr)

266 FEERKFHNDIOSNAGEREKRSE
IEAD)

Y ARy 1 LR R R R D R Y A R
(P<0.05), T.J 4L #5511 LA C16:0 i
C18:0 & B &, T C18:3n6 & & fH Ak (P<0.05).
B¥ 4= T 1 JJL A Y C18:3n6 T C20:5n3 7 & 35
mTHELOMA, 5T bSOl EES
(P>0.05), BfA4: 50 fa L A C20:2. C22:2 I
C22:1n9 F i W FEM P L O, B5T)
o0 EZE S (P>0.05), AREKEHETE
HafLA T C12:0, C13:0, C14:0. Cl4:1, C15:0,
Cl6:1, C17:0, C17:1, C18:1n9, Cl18:2n6,
C20:1n9, C18:3n3., C22:0, C20:3n6. C24:0. C20:
4n6, C24:1n9. C22:5n3. C22:6n3. FAAIHFINE 5
TR K 22 AN R 7 R & & 6 W 3 22 5% (P>0.05)
(# 6).

https://www.china-fishery.cn

2.7 ARERFHXD ORI IERIR

Y AR T A R R B AIE (P<0.05), Y 3
IR KR B TR A S O, T
16 10 5 3 e i (P<0.05), AR E&M T
FHa LA pH T FRAE 8] JC i 2 5 (P>0.05) (£ 7).

28 FREKEHNEO&GIAFEEESE
oA

HY AR O A LR R e, LU
O, T et O Mg (P<0.05), BFiAD 0
AT RAE S ERES T L) kS0
(P<0.05), HibIE5g O %2R (P>0.05). &~
FAKZFETTSHANRPREELREZES
(P>0.05) (% 8).

3 Wi

31 FREKFHTIOE—REFKS I

AT R ) 22 57t 2 0 K A 2 ) i Al R 1 52
Mgt B AR T T A R 2 A R AR R S, H AR
Ab TSRS FEARBES T, 5B O
M, NTFRGEME O AR R . BT A
32BN KPEHIFEE , SR E A0 28 20 R MM £ 5 80 Y
SRR, WP B IR A S R I E B
S N T IRGE 5 i A BENE T AL, (H 5 i 77
SRS L, T AR R B A 1 1 £ 5 B A By 1 4R
AR R TO 25 22 5, X5 T AR IR AH v 28 4 1]
BIAHA S 4R 9w, BRI RES T
TR I IS G 5 D g N TG, MRS
L IR AR S O S 1 AR A R A A —
HIA R

R E K224 F 7/ sponsored by China Society of Fisheries
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®6 AREKFMHNDOEMAGHIRMHER
EENEM (TYR)

Tab. 6  Effects of different growth conditions
on fatty acid content of muscle in
O. bidens (dry matter) %
e e btk T
items wild pond factory

C12:0 0.13+0.02  0.20+0.06  0.18+0.01
C13:0 0.07+£0.02  0.05+0.01 0.11£0.06
C14:0 2.55+0.20  2.55+0.20  2.59+0.05
Cl4:1 0.10+0.04  0.07+0.01 0.08+0.02
C15:0 0.57+0.07  0.63+0.11 0.60+0.07
C16:0 19.45+0.68" 21.92+0.01" 23.06+0.37°
Clé6:1 8.55+1.03 9.10£0.26  9.34+0.71
C17;0 0.80+0.04  0.77+0.02  0.44+0.31
C17:1 0.18+0.13 0.12+0.07  0.20+0.16
C18:0 5.76+£0.49°  5.31+0.06"  7.10+0.94°
C18:1n9 29.99+2.85 28.73+1.42 28.51+1.57
C18:2n6 12.56+3.33  11.68+0.81 9.21+2.19
C20:0 0.38+0.02°  0.31+0.02°  0.38+0.03"
C18:3n6 0.41£0.20°  0.44+0.04°  0.16£0.03°
C20:1n9 0.34+0.03 0.39+0.01 0.30+0.03
C18:3n3 3.64+0.25 3.18+0.37  3.52+0.46
C20:2 0.89+0.07°  1.95+0.86" 0.71x0.11°
C22:0 0.18+0.04  0.14+0.02  0.13+0.04
C20:3n6 0.49+0.20  0.38+0.20  0.39+0.02
C22:1n9 0.04+0.01°  0.08+0.01"  0.07+0.03"
C20:3n3 0.41+0.03 0.36+0.02  0.44+0.07
C20:4n6 3.24+0.72  2.80+0.34  3.46+0.51
C22:2 0.39+0.06°  0.74+0.23°  0.31+0.12°
C24:0 0.07+£0.02  0.06+0.008 0.08+0.02
C20:5n3 2.61+£0.52° 1.70+0.31*° 2.96+0.38"
C24:1n9 0.17+0.02  0.15£0.02  0.17+0.09
C22:5n3 1.39+0.05 1.20+0.01 1.37+0.39
C22:6n3 4.33+0.31 4.44+1.08  3.73+0.85

WRENTEE Y SFA 34.05+1.30° 29.47+1.49" 31.26+1.78°

BN YMUFA
ZAMMAENITR YPUFA 25244048 29.06+2.59 26.18+1.94
WE: YSFA . MURIENiER: YMUFA . BAMIANSIGER; YPUFA . £
AL g P PR

Notes: Y SFA. saturated fatty acid; Y MUFA. monounsaturated fatty
acids; ) PUFA. polyunsaturated fatty acids

39.54+1.97 40.46+4.05 41.34+2.18

ARFT TRV, B B IR A U R £ 28 R
WO BN R Z —, JOHJE K AR 28 5 97 4 il
K FEARWEIE R, FRAE S 1M (AT 1E)
JULPA oL 1 5 o e TP AR S, (B

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

R71 FREKFHNDO&ANRERESEERZE
Tab.7 Effects of different growth conditions on

physicochemical property of muscle in O. bidens

TiH iigacy 3 T
items wild pond factory
pH FF#{H 0.56+0.02 0.560.02 0.56£0.015
pH decreased value
AHR/% 81.41+0.83"  84.84+0.61°  86.16+0.70
cooking rate
WK% 43.56+0.74°  41.12£0.41°  48.23+0.61°
drip loss

x8 TREKFZFHMNTOBIATEERESENFM

Tab.8  Effects of different growth conditions on

heavy metal conten of muscle in O. bidens mg/kg
TiH L¢3 I T
items wild pond factory
# Pb 0.13+0.01° 0.09+0.02° 0.07+0.01*
f Cd 0.02+0.01° 0.02+0.01* 0.01+0.01*
il Cu 4.04+0.83" 3.76+0.78" 1.62+0.11°
K Hg 0.78+0.22 0.76=0.19 0.73+0.05

PUHORLIG & R R R 2 5 . HAT, i
Lot N T RS R, SRl 325
KA 8 B RGR OK iR TR SR, A
TE—EFEE LR T RFE B 1 L oL R R
AR, E i TR E R BRI B =, N ENR B
PR A IR H o™, R 1 i N TS5 i e
01V 3 i ST 8

32 AREKEHTIO&NAPIEERER/R
D RE F RN

B 4 [ Mk 2H 21 (FAO) ¥4 & [ it th EAA/
NEAA KT 0.60 5 AL F ™, Adtse k&
B, BPAE L RN T fR IR S H i EAA/NEAA
FAE 43910 0.90, 0.89 &% 0.90, FEHHLL [ jt—Fh
R A BRI, fEARMSE T, R4S O aplR
1 TAA(70.35%)H1 EAA(30.07%) & R B EE T
MWLIE S 40 [TAA(66.21%) A1 EAA(28.15%)], S5H:
AP E A58 —30: B EIR A B (Epinephe-
lus akaara)™ JJLIAH TAA(80.62%) il EAA(43.73%)
(Y 7 it i 2 i T SR A O e A B A0 [TAA(73.35%)
1 EAA(40.41%)], ZALIY) 45 3 #F H 4. (Crenopha-
ryngodon idella)'” . #% (Cyprinus carpio)'” J 21 fi&
IR 5 i (Takifugu rubripes)"™ A5 38 . B4
FNLAH TAA il EAA & TR a2 R A
SR E SR B A G, R RN E A
XS A B T SR SR, AR &

https://www.china-fishery.cn
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L, SityE S O e AR R R T R A
LA TAA Fil EAA & 8 5 87 A4 o 1 400 3%
Z5, RO LA R R AN 3Z B4R
BHE SR G REIR ,  FRHH 2% -t 2 OG5 1Y) 5% e [
., EARRFEH, T L R R 4 Ok
B, DREARBARSERNEE. WL
T, BARSSHPWEREANA R, DOaEN
— MR EAE, X TRULDASY N EEHARE
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Comparison of nutritional ingredients of muscle in Opsariichthys bidens under
wild, pond and factory farming conditions

*

QIU Delin', ZHANG Muzi *", LIU Jiaxin', QIAN Yunxia', WANG Rixin', LI Ming "

(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China;
2. College of Animal Science, Guizhou University, Guiyang 550025, China)

Abstract: In order to understand the differences of nutritional ingredients of muscle in Opsariichthys bidens under
wild, pond and factory farming conditions, a comparative study was conducted on morphological indices, nutrient
composition, amino acid content, fatty acid content, physicochemical property, heavy metal content of muscle. The
results indicated that the muscle phenylalanine, aspartic acid, total essential amino acid, total non-essential amino
acid and drip loss of O. bidens in wild were significantly higher than those in pond; the visceral body ratio, muscle
crude protein, branched chain amino acid/aromatic amino acids, C16:0 and cooking rate were significantly lower
than those in factory, but the moisture, methionine, sulfur-containing amino acids, C18:3n6, saturated fatty acid,
lead, cadmium and copper were higher; no significant difference was found in the condition factor, muscle valine,
leucine, threonine, lysine, isoleucine, glutamate, tyrosine, arginine, total amino acids, total semi-essential amino
acids, flavor amino acid, bitter amino acid, delicious amino acid, C20:0, C20:2, C22:2, C22:1n9 and C20:5n3 of O.
bidens between wild and factory. The results showed that compared with the wild and pond, the factory farming
can increase the muscle crude protein, total amino acid, C20:5n3, cooking rate, and reduce drip loss, saturated fatty
acid, cadmium, lead and copper, which is a better culture mode of O. bidens.
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