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3. EERTIKP=HARME T B EIK 4000205 4. SERTKZRHEAGHECE B 400020)

E NI F SR IE A R 48 (Cyprinus carpio) LA & 3 5 & Rty &, A B4R
FEH Aok 2 MARFE T RILEN A ENE R R TR @R B BRAK. £RET,
WEARLEN AR EAFAME S ERES THEAP005), K24 ERERTHEA
(P<0.05), K 2&E 2457348 FP>0.05); b3E4A 0 A KT ZE 5 T8 H4(P<0.05), ARMEMm
W B AR A E4(P<0.05), HMFMIEIE 2 41E £ 71 8 E(P>0.05); ALHARLBRNTLEE
PR, WEHEA KRR L ECTAA), R ALK (DAA). L FAEREAA). L FAEHNEAA)
T %% T4 | 41(P<0.05), SEAA/TAA f# SEAA/NEAA & Z 15T 4% H 41(P<0.05), 2 4 K164 54 F
A SR it B 4 F54 FAO/WHO 70 ; AR ARG ET W, MEHATEN 4 M EREER &
B 8 Z 5 T4 W 4(P<0.05), RIE AT 2(AAS)F b FF (CSVRE, 2 AARENA % — .
Z IR MR BRI R b B AR (Trp) M AT A B (Val); £ B BF RN 25 R oF B, b3 4 B 1 fe n fig
Hi B (XMUFA) 4 & B % & T4 | 41(P<0.05), 18 % 71040 fig B 8 (X PUFA) . EPA+DHA £y n-3PUFA/
Yn-6PUFA % 1% T /8 B 41(P<0.05), % FArik, WBEMBEABLGET, AEEH RN E A
FUORIE, BEAEFENEARLENAERERRTAREY W NEAERR S RIS T E
F, WEREA G TARENAERNEER; NeWBRAZEXE, BEFREALENALARS
#) EPA+DHA 4B UL % n-3/n-6 % T Hafn e i b fl, & &% m g fo i8Rk mEEH &/, A
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¥ (Microalgae) 35 | FIIF I sh ) (50 HL . B E 2R TCT 4
RS (R AE 45, 2018; 2 HE, 2019).

T SR — A A SR AR & e 1 SR AR X
REA S BIIRIEE . MOEK T o RRE KRR, 2
] R 3R R R — oK = 3R A A K () 44 Mg 45
2019), FRHH o R H SRR AL BEARAS T B &
ek e, (HBEE T 2 AR RO R BB i, AR 3R
Bl AR ARHE E 20k LA /2 T T 5K o s SR BE ARy —Fh
g N T FRAA A, o238 1) o J 2 (IR VK SR A5
KX KIEN, 2020), 2020 43 550 7 & 5 4 FER K
FrAH 1Y) 73.80% (AR Ml AR AN v M e B B
2020) 2 3 57 5 R AE B UL IR B 5RO (B TR
SRR, HRTAHSCRIFSE iR e A e . 941,
AN AR AL SEIL A 5 T AR 5 3/, AU A DU 75 25
(2009) % 4= M EL A FH R AL 88 14 JUL PR 20 4035 SR (B T
I3 0T o PR, AR AR5 FU038 2k 6T e FE Rl 378 55 5 2R
BT ARAEHENLR S =5 ST R A DAL, Db e
LA AL i S5 ) L b B HE T ) A 7R A6 St % 75
B AT B AR WOk

1 HREE
1.1 SCIEH

S FHORAC B R TG A0l KRR RS R R
HuiEAL, e R — LA i R AE B4 £1(2.35+0.08) g
6000 &, BEALKE ISy g8 AR ()7 Pa ks AR AR
WARRAF) 2 NS4, HEEA 15000 F/hm?,
3 AEHE o M IESRIR 8 AR BR 2 F A )
AR AR =32%, HMAEHT =3.0%), H#EmR
RARTE ) 3%, FE RGN, FREEE I 12 8.

1.2 HmXE

FRIAI I LE ARG, 256 24 h, WG H 541 At
WEFEFH AL P BEDLE L 100 B, 24 MS-222 (Sigma,
2 E)RI S T B g ik, WEmasiErs, R
J& 2 A LR 30 R85 G ERPMILIA o A Of
£ F-80°C KA P F I

1.3 MEFE

K H A% T (GB 5009.3-2016) 1 & 7K 4> &
B, JIBESFREEE(GB 5009.4-2016)1 5 B K 4 & &
HLIGE A (GB 5009.5-2016)M & M 1 & &, RIT
FEEE(GB 5009.6-2016)M & MR & 8 i ]2
% 11 3120 M1 A% (GB/T5009.124-2016) 1 5 42 35 R 4H i
(BERRBRAL), #BILESE(2015) BT H i, K fiF

S P R AR R e 0 2R o I 1 TR 2 i B
M 5E 218 GB 5009.168-2016 (£ & g i 18 Ao I 2 )
)T

Bt LA L 4E 7 )% 1.5 emx 1.5 emx 1.5 cm
BBk, F TA-XTPlus A4 & WL A FE A5 .
M 264 . %k P/I36R, i TPA, 4L 50%,
B I e R [ 3ARh 1 mm/s, 2 YT s A4 s E] ]
Wk 5s, TIEME 6 mm, filk J1iXE Auto 5 g, %
B 6 A FAT, BEHCREEE | RSPE . sbE L nEEAE
WER T BIEMBTY ) 7 N8 FR T .
14 EFMERINASBROIENFZE

MG A EDR A 41 20/ A T A= 2 41 (FAO/WHO)
LI B2 PR VT 43 A o AR 2R 42 X8 2R B 1 1Y B TR
KT LR (B H Rk, 2019; B2, 2021), &K
IR VE 53 (AAS) . L2 TE 5 (CS) M 75 LR 45

B(EAADTE AR
AAS=FFITEE [ & R 75 B (mg/g)/FAO P43 45
AR T 2= (meg/e);

CS=1F 118 [ i1 2 2 R % 1t (mg/g)/ XS iR R M
Joz v ) A 2 R 1 B (mg/g) s

EAAI=[(100A/AE)x(100B/BE)x(100C/CE)x -+ x
(100H/HE)]""
K, n HHEWLFHEERNE, AL B C. .
H S FE v 25 0 75 2 5 R % 1 (mg/g); AE. BE.
CE. -+ HE 4 X8 8 B X R Y b 75 28 B IR &
1 (mg/g).

15 HiEaiE

T A I 2 B4 % Bl Excel 2010 #4733 5 H
SPSS 20.0 # 1T R J7 2253 1 (one-way ANOVA)FI
MAIHEA T RS, 25 R EPR MR (MeantSE)
TR o

2 HBRE5HH

21 ENEFRSHILLE

ANHIFFE 0 FH A S 58 1 R P ZHAACK: M(13.56+0.49) cm,
IR H R (73.19+7.02) g b I 4 KKy (14.10+0.23)
cm, fRE H(101.2044.57) g, 2 FhFRGHA1F TR AL
WS SRR BREE 1), 2 4URIEEE LA A
F1 . LR MUK 3 A7 3 22 5(P<0.05), Ko
A 22 R B2 (P>0.05), Hidh, i 3RaE R AL i
R 1 RUHLAG W5 7 34 0 3% 5 TR T 35 5 R fE i
(P<0.05), 7K1 3 o b I T e H 5558 4H.(P<0.05)
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Tab.1 Analysis of conventional nutrients of rice flower carp in two culture modes (% wet matter)

FIE 4 Breeding mode JK4> Moisture

MEH Crude protein

HAEW; Crude fat #LJK 4y Crude ash

76.32+0.15°
74.57+0.20°

MM 3#FH Rice field culture
WIEFEFE Pond culture

18.72+0.17°
19.83+0.22°

2.37+0.13°
3.76+0.25°

1.33+0.05
1.23+£0.01

T NG FREARMUE 2 FhIRIE AT AR 035 22 53 (P<0.05), T,

Note: Different lowercase letters indicate significant difference (P<0.05) between two culture modes. The same as below.

22 FAAIEHRHIELER

2 URAEHEALA FAREME WoR (G 2), TWIERIE
A IL PR P S AR R A (P<0.05), T FH 77 4
2H PN SRR RN BY ) 7 W 2 e T I 5% B 40 (P<0.05) .
2 FhFRBE S5 T ORACHE AT BE | 5k | ML A ] 52
PR AR E .,
23 SEBRAMILE

2 PhFRFEAAME T ARAEHELA T 18 FhZ LR & it
ME g5 R B oRGR 3), SR T ARACHENL A 2
FRER(TAA) B 5 TRE RN, REZAR. O
RIRIC . EZE TN, HAth 6 Fh AR T LR Mt

P 35 TR M 41(P<0.05), 2 FlPasTR e 5LmR . 4
ol i I 2, 5 19 3% S b 3 7R 0 8 B 2 o5 R R A6 fit
(P<0.05). {HFEHI5ZHY EAA/TAA FIYEAA/NEAA
B2 m T ME SR 41(P<0.05), T F {5 FIYDAA/TAA
Jo It % 22 5 (P>0.05)

24 IMAEFMNETRME

LA E TR AT Z5 R R (R 4), 2 FhIRpE &
PF T BR a2 R M R AN, HAR W 2RI & = 4
T FAO/WHO #5iff ; MY FPRERF , BR# R
Hb, Hpni & 5 m S m AR T EE ek, KU
ARACHENL A T g AR BT ) i 2 e U5 MRS AAS

®2 2FMFEEFMHTREEIA RGBT

Tab.2  Analysis of muscle texture indexes of rice flower carp in two culture modes

FRIAAAT fif itk

Breeding mode Hardness Viscosity

S ML g4

Elasticity Chewiness Cohesion Resilience Shear force/gf

MR Il 52 1 51

FE M %4 Rice field culture  245.17£16.23  3.67+0.85%
W IEFEF Pond culture 242.50+£17.13  7.93+1.55°

0.4240.15 64.92+5.44 0.92+0.08" 0.83%0.11
0.48+0.01 64.09+4.72 0.55+0.01* 0.71+0.04 258.01+17.5"

519.33+41.38°

F3 2HFEEZGTARAEEINASERARTNSE(%IEE)

Tab.3 Amino acid composition and contents in muscle of Rice flower carp in two culture modes (% wet matter)

R % HH 52 b 3 5% 7 R iEEEY it 3 77 51

Amino acid Rice field culture Pond culture Amino acid Rice field culture  Pond culture
KA Asp® 1.89+0.01° 2.03+0.02° | #iEMR Lys 1.75+0.02° 1.85+0.02°
JE R Thr' 0.83+0.02° 0.88+0.01° | KR Arg” 1.04+0.01° 1.18+0.01°
2 Z IR Ser 0.76+0.01 0.78+0.01 iR Pro 0.46+0.01* 0.68+0.01°
BHMR Glu® 2.77+0.02° 3.07£0.03° | (AR Trp” 0.16+0.00 0.16+0.00
HAM Gly® 0.82+0.02° 0.94+0.01° | &M B TAA 17.19+0.21° 19.00+0.15°
AR Ala® 1.07+0.02° 1.26+0.01° | b EIEMR EAA 7.11+0.09° 7.68+0.0 7°
BEER Cys 0.16+0.01° 0.11£0.01* | JENFHEIIR NEAA 8.53+0.10° 9.51+0.07"
WA Val't 0.84+0.01° 0.95+0.01° | kAT HIEMR HEAA 1.55+0.03° 1.81£0.03"
EHR Met 0.59+0.02 0.61+0.01 R ILRR DAA 6.55+0.07° 7.30£0.05°
T AR 1 0.79+0.01° 0.86+0.01° | HEZILFR/F5 F ik AR F 1.81+0.01 1.82+0.01
2R Leu 1.40+0.02° 1.55+0.01° | YEAA/TAA 0.41° 0.40°
g @R Tyr* 0.60+0.01° 0.65+0.01° | YEAA/NEAA 0.83° 0.81°
KN Phe™ 0.76+0.01° 0.83+0.01° | YDAA/TAA 0.38 0.38
&M His" 0.51+0.02° 0.62+0.02°

e CHNRESR, ¥ NN OTFERIER, ‘&7 NEWREARLIR, A7 NEEIR, K7 NFEFEILMR.
Note: “*” represents essential amino acids, “#” represents semi-essential amino acids, “&” represents fresh amino acids,
“ A” represents branched amino acids, “¥” represents aromatic amino acids.
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Tab.4 Evaluation of essential amino acid composition in muscle of rice flower carp in two culture modes
H 4% s " HAR i . KNER L, WTREIE
KR e wam mER oL RogERm ERm BER ol wEm
Breeding itz =R FRfe %k
Index Thr Val Ile Leu Lys
mode Met+Cys Phe+Tyr EAAI
S AAS 1.11£0.02  0.91£0.01° 1.13£0.03° 1.05£0.02 1.06+£0.02° 1.72+0.02 1.19+0.03 0.91£0.03
Rﬁzce feld CS 0.95+0.02 0.68+0.01°  0.64+0.0° 0.79£0.02 0.88+0.01° 1.32+0.02 0.80+£0.02 0.55£0.02 79.99+
culture S 277605 28093+ 24776+ 26248+ 46833+ 58349+ 45320+ s426x 120
Content  5.56 473 6.24° 5.10 6.85° 7.09 9.66 1.57
- AAS 1.10£0.01  0.96£0.01° 1.03+0.02*° 1.09+0.01 1.11£0.01°® 1.72£0.02 1.23£0.01 0.85+0.02
I(Joncc'i CS 0.94+0.01 0.73+0.01° 0.59+0.01* 0.82+0.01 0.92+0.01° 1.32+0.02 0.83+£0.01 0.52+0.01 80.12+
culture SE 27614 29854+ 22559+ 27216+  489.82+ 58434+ 46618+ 5102+ 086
Content 3.13 3.77° 4.46° 3.44 4.83° 7.93 4.99 1.24
FAO/WHO / 250.00 310.00 220.00 250.00 440.00 340.00 380.00 60.00 /
X%%EE_ / 292.00 411.00 3864.00 331.00 534.00 411.00 565.00 99.00 /
Egg protein

FCS PFATAT 5, 2 FhIRAE 451 R AL S — FR il
RPN AR, 5 BRI LR N SR 5
2 FhFRTE S R RIEEILA EAAT #3223 80,

25 BERRERRL 2 5 H7

TEARACBYLPY A LA I ) 22 TP TR (3% 5),
H, G 8 FMEAIRIIIIR . 5 FhELRI AR IR 9 A

ZARWHPEHIR . 2 AR, Bt = kiR, +
FBERR . FERE—AERR . TR . R
ik . Yn-3PUFA JCIE 3 22 5 (P>0.05), HANR TR AR
FEFE I 35 25 5 (P<0.05) Tt 5 FRFE AR AL B AL PR rh T
B2 . WRRRR . AE4EMR . Yn-6PUFA FIYPUFA ) 5 & =
TR M SR GH 20 (P<0.05),  HoAth B s R D) 2 ek 21
2 T IR SR 2 (P<0.05),

®5 2WMAEFMGTREEUABHBARTSE(%)

Tab.5 Fatty acid composition and contents in muscle of rice flower carp in two culture modes (%)

iR & H S% I R E B 107 R e H S5 I SR FH

Fatty acids Rice field culture Pond culture Fatty acids Rice field culture Pond culture
HHERR(C12:0) 0.06:0.00° 0.04+0.01° | =k — IR (C20:2) 0.62+0.00° 0.52+0.01°
+ = BER(C13:0) 0.24+0.07 0.25+0.02 | =k =R (C20:3) 0.64+0.01° 0.59+0.01°
GREER(C14:0) 1.1440.02° 0.93+0.03" | — -k P04 ER (C20:4) 0.74+0.01° 0.64+0.03°
TR —IAIR(C14:1) 0.08+0.00° 0.06+0.00" | — 5% LM R EPA (C20:5) 0.17+0.00° 0.13+£0.01%
+ FHEERR(C15:0) 0.21+0.02 0.16+£0.01 | =+ "B VUKEHR(C22:4) 0.12+0.01 0.14+0.03
FERE R (C16:0) 17.75+0.18° 16.06£0.23% | —+ "Bk FL M AR (C22:5) 0.30£0.01° 0.18+0.01°
Kt —JmR(Cl16:1) 4.1240.21 3.61£0.14 | — kR DHA (C22:6) 0.50+0.03° 0.22+0.02°
+-L 4R (C17:0) 0.29+0.01° 0.26+0.01°* | L FIAE iR it Y SFA 26.48+0.23° 22.52+0.17°
TR —ImER(C17:1) 0.26+0.01 0.26£0.01 | AL FIIE MR Bl YMUFA  48.53+0.18"  46.73+0.47°
T IR (C18:0) 6.09+0.14° 4.37£0.12° | Z A HANENTER B & SPUFA 24.83+0.20° 30.32+0.38°
THER(C18:1) 42.58+0.10° 41.65+0.44* | EPA+DHA 0.68+0.03° 0.35+0.03"
W ER (C18:2) 19.85+0.24% 25.68+0.28° | Yn-3PUFA 2.56+0.03 2.56+0.05
W FRR(C18:3) 1.88+0.01° 2.21£0.03" | ¥n-6PUFA 19.85+0.24° 25.68+0.28"
1EAEER(C20:0) 0.19+0.00° 0.23+0.01° | Yn-3PUFA/Yn-6PUFA 0.13° 0.10°
A R—RER(C20:1) 1.75+0.03° 1.41+0.07°
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EHEV RS R s SR e INA =P
it SO A VAN B A E A ] OB AR BB, 1994, THL IR 4%,
1999), ABFFRLEH o, HIH I 58 AR AL B0 86 11 07
H(19.83%) . NG 7 (3.76%) ' 2 i TR H 3258 R AE
WA 5 1 (18.72%) . JEWT & #(2.37%), FRARALH
R—MRIEE AR, H bR A0 N RACHEILA S
FEMEE & o ABEGETE NG T & 5 S A A
(2018) X g FH 01t I 57 7 42 e LI PR 365 55 1 o9 L 3 o9
Mrop g s—2, (H 50 F 2 25 (2020) X 3t 3% F A5 H
Fehtifi =N 43181 (Cyprinus carpio var. Jinbian)F#
fi#(Cyprinus carpio var. Jian)JLIA i 5T 090 58 45 SR AN
A, P22 AR AT RERR T 5 i Ahg ez oh, b5
SR AREAT Koo ARTFGE P, ARG FE5H R AL BRI 25
IR JEL R AT BB 2 bR I R R 22 5 K
e 2 0 R R R A R R i A 2, 2 D) e e %
RIRER A, bR T 20k, =M
EHEMERE, AR TURDUENR I S, 1992),
T34, A T RE A R A A T AR, R
AT N T3, T EORIEMNFE T Z R TR EBY,
waniz shar, fESERR AR, SECERAREE I & EAR
CRAEH, 2014; REHASE, 2016). RELLHMESE(2020)0F5T
FW, PR IR SR AE 3.5%~4.5% NH . fE 1 3F
B (1 7R A6 B 17 2 (2.37%) 1A%, T b 5 R A
B 1 5 (3. 76%)iE B, DAL, b3 IR R AL AR AL
PRV FR 5 T AR, RIS, EEAR AR e A R AE AL A
E AN TA] DAY Y M AR A T FR T R A AR
3.2 RS

JF RS2 H AT TP K = b A SR R
Z o UL W N A, R MR R
50 U EAR S S, Sl i — RS S
BTN 8 5 5 B ERPE (Cheng et al, 2014; i 58
55, 2018), B Y]y B RARH A 4 ) R WLET 4k 1) =X
X R AT — U U, PR A e 3 2R A T
GYMT, TE— T P LB U kR, G T P
8 7 B W A 2 WL DA 200 B P 45 5 3 R/ o R SR £ A 7
AN FIVE R st P s e, RGP AR, D) N 3R bl
R A (R AN, 2011), TFFTERI, fo A 1 B
A2 LA i B 5 05 s 15 0 Y 5 0 (G ST 28 5%
2021). WILPA HFoHLA 05 2 o 8 AT B 412 fe AL SR ] 1 128 45
Ju¥EA, DT UL PR (0 PELVE ek 2 5i UL IR A ARG B 5

] DU USR] (4 BE 4 738 K, 14K PE 8% (Johnston
etal, 2004), 74k, FEHEHE B RKEEREE, R
s SRR, SR EERA /N, BEER, N
T 238 R AL B R R I 8655, 2020) ABFIEH, FH
SR8 25 S ARACEENL RN R I BT 1 & & T
AL, T ULRDRG PR R T R, A AR
FRIHARACHILRG 7 5 W 2K T b5 5258 , AT DAAS A
FH SR FE A BE T R AL B R o 5 EL I 2 .

33 RERAMEHEEFMNETME

HEE TR E FRE B 2R AN | AR L K
W B IETR 1) L W] 2 5E (Buchtova et al, 2009)., 7
FgE, 2 M IRgE S5 T RAEHEY EAA/TAA Y5 T
40%,YEAA/NEAA #B1E 80%LL |, ¥145 4 FAO/WHO
W PG 0T 2R R SRR o (R 48, 2016) 45 A
AAS FI CS ATLLE Y, 2 Fhsl 5600 T Bz R 1 0 5
— PR SR, AR R BRI A SR, A
PEFRIE AT T A AR & i 3w TR AL, B
FrAH AR — R BE 3 n Rk R e, 4R TR
FIBE SR . EAAL FRon ik il vh b 5 2 SR 7 i &
PR E B ARAT R, W TR B E R I E
i, ABFFEh, RAEBRLE 2 FFE5E 400 F LA EAAL
HAE 80 AyAEA, X 5 RG TR [ A X I 0 T S R
(R B BRI, W AT LAAE S — b A0 o A 25 1 R
B, HAZFFEIRE W,

LA b B SR R £ E A A AR . HER . N
RIRFN R A E TR 4 Fh, A w IS IR TR
i SEFR (B8 T 45, 2017) ARBFF R, MWIEFRE
() A At i R S SR IR 1) i 2 = AR AL, LA
J 105 5 8 P 52 3 ILIAL ) 22 Tk T U MR B, 285 At
Fr PR AR ACERIL PR A 17 7% s TR SR A AR
ARACHE 30 b 3 55 R A6 B8 P e R T, AR Y
i 55 R P I T A7 2 R S TR S KRR BT g 52 i), 3
2 H A e v R B A R o DR, AT TR A A
sl JOT 114 5 5 R R T M LAt XU ) 5y TR A T i — 2
ot

3.4 RERBRZAM ST

IO 15 TR ) e 288 0 5t A 1 R 2 0 DAY 1 7 R
BB (E 232, 2011) o AR RN R ELA I8 47 1fi.
i1 (WS 7o 7 N O 170 0. i 1
JHE, BERARC M A . AR . ARZR S AR, B
16 7609 25 1 B fiE (Gillingham et al, 2011), Z A1
FAR T RS rp Akl 2 P A 28 LA PR A E T, JE X
B2 Z2 G (B 88 ) R LA B %o RS i 1 B TR B
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RKRAEFI(EFNT-4E, 2012), B 19 2 AR AR 17 R
AL DAKE AL B R, BeAE R B LY ) 2 9t 1
(BRHEEESE, 2013), AR, MilEFRGERALEE 2 A
TRLFTAR 712 (30.32%) fi & /= T F R AE 6 (24.83%)

5 b 358 75 7 R AG B TL A A XU R R G A H 3R A
2R —2 ., Z2AMEMAENR E2 45K n-3 F n-6
2R, EMEDME . MERZ, IEEPE AL
WA AriE sl AFRES R BN, WMIEFRE AT n-6
R Z ARG IR 7 i 0 3 = TR 355, T BE S
b I 75 5 11 R AR MR B I A TR R S n-6 28
TG 105 R AL P SRS (UK B3 A 560 n-3 R F1R
f) EPA fil DHA 7EfEdE LR 1R AR H I
—JRE & . PUME S5 Uy T 2 A HE ZE/E A (Manson et al,
2019; Mozaffari et al, 2020), AWF5E45 R A, FEH
IR S5AF T EPA+DHA F i il 3 5 T Y IR 4518
AT e S ARAEHE B AT O WEgR R IR, FR
CEAMFRFMT, ARIRS A RERESE . &, B
F AR AL E 1) DHA Al EPA (% #5754, 2014;
HERE, 2019; XIBERESE, 2022), %Y n-3/n-6 £ A
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Abstract

Rice flower carp (Cyprinus carpio rubrofuscus) has high economic value because of its

tender meat. However, a comprehensive scientific evaluation of the meat quality and nutritional value of

rice flower carp is still needed. At the same time, because of its fast growth and strong disease resistance,

rice flower carp is widely popularized in rice field culture but without any research comparing its quality

with the pond culture method. Although rice farming has high ecological value, the fish yield is low and

its specifications are abnormal, which cannot guarantee the stability and safety of the commercial fish

supply and limit the potential rice flower carp industrial benefits. In addition, some studies have shown

that fish muscle quality can be affected by environmental conditions. This study aimed to

@ Corresponding author: LIN Yong, E-mail: linnn2005@126.com; LUO Hui, E-mail: luohui2629@126.com



204 woooor B % 3 R %44 %

comprehensively evaluate the muscle quality and nutritional value of the rice flower carp and investigate
the relationships between the nutritional values and its culture conditions, providing data to increase the
rice flower carp yield, economic efficiency, and farmed varieties available. Therefore, 6 000 Quanzhou
rice flower carp (2.3540.08 g) were randomly divided into ponds and rice field groups for the experiment
(three replicates per group, with a density of 15 000/hm?). The pond culture group was fed with 3% of the
commercially established everyday food per fish weight, while the rice field group was not fed. After 12
weeks, the fish were submitted to a 24 h period without food and anesthetized using MS-222 (USA,
Sigma). The length and weight of 100 fish were measured for each treatment. For the rice field group and
pond group, respectively, the lengths were (13.56+0.49) cm and (14.10+0.23) cm, and the weights were
(73.194£7.02) g and (101.20+4.57) g. The muscle quality of 30 fish from each treatment was measured,
including basic nutritional components, texture characteristics, and amino acid and fatty acid
compositions. The nutritional level was compared between the pond and rice field groups using the
FAO/WHO amino acid score, whole egg protein comparison, protein amino acid score (AAS), chemical
score (CS), and essential amino acid index (EAAI). Moreover, no significant differences between the two
culture methods were observed in relation to the total ash (P>0.05). The crude protein and crude fat
contents in the rice field group were significantly lower than in the pond group (P<0.05), while moisture
was significantly higher (P<0.05). The viscosity of the rice field group was significantly lower than that of
the pond group (P<0.05), but the cohesion and shear force were significantly higher than those of the
pond group (P<0.05). There was no significant difference in the other texture indexes (P>0.05). Essential
amino acids (EAA) in both groups met the FAO/WHO standard. Among the 18 amino acids measured, the
total amino acids (TAA), delicious amino acids (DAA), essential and nonessential amino acids (NEAA)
were significantly lower in rice field conditions than in pond (P<0.05), while the EAA/TAA and
EAA/NEAA ratios were significantly lower in the pond group (P<0.05). According to the amino acid
score (AAS) and chemical score (CS), glutamic acid (Glu) was the most common amino acid in both
groups, while the first and second limiting amino acids were tryptophan (Trp) and valine (Val). Among the
22 fatty acids observed, the contents of tridecanoic, pentadecanoic, palmitoleic, heptadecanoic, and
docosatetraenoic acids were not significantly different between the two groups (P>0.05). In contrast, the
contents of linoleic, linolenic, and arachidonic acids in the pond group were significantly higher than
those in the rice field group (P<0.05), while 14 other fatty acids showed significantly lower contents in
the pond group (P<0.05). The monounsaturated fatty acid (MUFA) contents in the pond group were
significantly higher (P<0.05), while the EPA+DHA and n-3PUFA/n-6PUFA were significantly lower than
those in the rice field group (P<0.05). Overall, the contents of four main flavor amino acids (glutamic acid,
glycine, alanine, and aspartic acid) in the rice field group were significantly lower than those in the pond
group (P<0.05). In conclusion, rice flower carp reared in both pond and rice field is a high-quality protein
source. However, different cultural environments significantly influence the rice flower carp muscle
nutritional value and quality, wherein a higher nutrient composition and amino acid score were observed
in the pond environment. Concerning the fatty acids content, the muscle of rice flower carp reared in rice
fields had higher EPA+DHA content and N-3/N-6 polyunsaturated fatty acid ratio, which is more suitable
for people with hyperlipidemia and cardiovascular diseases. In addition, in terms of texture, the muscle of
rice flower carp is chewier under the rice field rearing condition. Nevertheless, N-3PUFA shortages were
observed in both culture conditions. Besides, fish in the pond group had better muscle nutrition than the
rice field group. Different culture conditions can change rice flower carp's fatty acid composition and
content to a certain extent, but none of the two conditions tested here could completely allay the lower
N-3PUFA problem. Therefore, increasing the N-3PUFA content of rice flower carp is the key to
improving its nutritional value, and pond culture conditions make this process easier to be manually
controlled.
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