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Abstract

ture models. [ Method ] The effects of symbiotic culture of fish and vegetables, high-density intensive culture and non-bait culture fish on the

(Jiangxi Fisheries Research Institute,Nanchang, Jiangxi 330039)
[ Objective ] To study the nutritional components and amino acid composition in the muscle of grass carp under different pond cul-

nutritional components and amino acid composition in the muscle of grass carp were studied. [ Result] The organ index of grass carp in three
groups was 10.81%—12.28%, and the liver index was 2.16%~2.68% , relative fatness was 1.61%—1.92%. There was no significant difference
in the contents of moisture, ash, crude protein, and crude fat in the muscles (P>0.05). All 18 kinds of common amino acids were measured
in three groups , and the total amount of amino acids was 170.0-203.3 g/kg. The content of 8 kinds of essential amino acids for human body
was 09.6-84.1 g/kg, accounting for 40.93% —41.80% of the total amino acids. 4 kinds of delicious amino acids accounted for 35.39% —

36.64% of the total amino acids. [ Conclusion ] This study could provide reference for improving the pond culture quality of grass fish .

Key words

A4 ( Ctenopharyngodon idellus ) 3 Ja& i B 4 R BRI & B
SRk R, S SR O ERR O DO R IR E
BLRIRAKSRE L, L 2017 4R 77 Bk F) 534.56 5t o5 2 4F
AFBYORFRI 1) k1K) 21.04%

UEAESR , BEAG LB 1 KT S W4 s, T 91 8 00 7K ™ i 1
FORMAWTEE =, o8 1 2 1T 750K, K5 SR FE Al ARHIE
TAES AR E i R SRs e R
R eR " AR A , 3k ) £ A R T S R
(o R AR B 2 B ORI K AL i 22— Rl T
£t Py Qi 1 I Tk B DY DR e s 5 SU SR N
WS, A R T R R TR A
TAPRHIR TR T R LY B TRy, 4 R A BT L Rt LY
GRS & 3 B BT T RO & AL L
P A AP B i AR AP RE LA il B S0 , 45 2R A B IR
A AL L HTBC & Tl vl 5 418 g e 2 PR RE UL
T s B ARAR A B 45 MR A R L A A e R g 2 K R
JUUIAE 57 3 B FE I | 45 2R 5 IC 5 RDRHELAH LU, 7R B
NN E SR & B BTRTER T, SR O Y w £ AT AR
e ARG AT R A T EOR . R T AR AR A
o B it R A 5 00 T L AR, AR R A X 7 5
AR R LA E RIS A T AT, TR = 5 T A 3 A

HEWE T HILAR R LA B F 4 # F 5 (JXXTCX201602-04) ;i
v 5 A Z 3% %R B (20161ACF60020)
KEHF(1983—) , K, AKX RA IR R, ML, AE
B FRARI BR FR IR+ A, R
BER R KNE R IR

2018-10-31

EEEN

WimBEH

Culture model ; Grass carp ; Nutritional component; Amino acid composition

g e e JLPR St S T ) 4R . 2B R S 3R
1o BERG SRR S NP 3551 3 Fe DL SR A AT R £ )L
PRVE SR AT LEAEESY , LA Ry o £t o4 TR IR B2
SRt
1 #MRl55HZ%
L1 & R S DRI TS R0 | R IR
FNLPEABE IR 3 A SR it s . o, fasedt
A FRBE A R A A BT BN R 3 3R 5 3 b (fRT AR YC
) FEMIE K ALK S ; % BERG IR 20 R A F e B T
TR BHIEN A it 7= & Je e A5 A R 2 ) 57 5 ik b ({7 G
A1) 5 LA 1 7 e B 5 L SR S (R Rk ST
41) AR AR TR

2017 4F 11 % g e A AR X R £ A7 R A, B AL L
flE OGRS fa, G 20 YC 40 ST 4145 10 J& , HEmffik i
L, 0 A TS RE I B 5 SR 5 ), IO Y
JOE, B L o, TR AR BRI R 5, GT AR iy
1033~1838 g, YC ATt N 1 095.2~1 415.7 g,ST AR
O 10493~1887.5 g(F£ 1), IMGMFEE , UELUR TR 3R
KAy WA AT TR ATLEA , FHBY I 85 s s, AR TRI RS LA
PRIR A 5% o
1.2 HRUE —WE IR BT EILIE A KB pr
OEEE I, S SRR R ZH VLV A A o0 S =
HEAT o LR P 2 I A R FHBIL PG R0 s ML i 5 = Al
SE SR R BT 5 /K 40 5 8 A0 52 SR T 42 T s IR o
(I 5 R Y 550 °C 1

LIRS R I E R I S7. 835-50 g il LR A0 A



92 B A

2019 £

I FEREAIH AR, EALBERT 2087, SR J5 5 WHO (it T A=
4140) /FAO (A AR AL SY) (LR DT 43 bafie ' R
T AR Be B SRS AR ST B4R A 2 B
S T VA A T EAT HO AR B R A R R TR T 4
(AAS) L2bF o (CS) b5 B AERR 15 B (EAATD) %2 5 LA
KL

®1 IMFERATEEERER

Table 1 The basic conditions of grass carp under three culture models

w5 LSS RECIISS W SR
E,‘ Body length  Average body Body Average body
Froup cm length // cm weight // g weight /g
GJ 38.0~48.0 41.19 1 033.0~1 838.0 1 371.90
YC 39.6~44.9 41.77 1095.2~1 415.7 1 301.39
ST 39.0~48.5 43.50 1049.3~1 887.5 1 415.34

1.3 ¥iRAhIE  CRAE MG A I g K0 EX-
CEL 2007 H1F#AE A Tic 5%, i F SPSS 17.0 e it 4k 17
g5 00T

2 BER5H

21 FAsEEER e 2 A3 gl S BORITF A 5
ERAREZE(P>0.05) 0 YC 4540 f PR BOR ARS8 55034
i 1K o YCZH it () N6 B b, 55 STZ MIST 2 22 S ¥ AR I
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Table 2 Morphological indices comparison of grass carp among differ-

ent culture models %
51 I AR % JEAASE %L T
Group Liver index Organ index Relative fatness
Gl 2.68+0.27 a 12.28+0.96 a 1.92+0.16 a
YC 2.16+0.19 a 10.81+1.26 a 1.79+0.13 ab
ST 2.32+0.83 a 11.25+3.56 a 1.61+0.18 b

T (AP RN T RERR 225 .35 (P<0.05)
Note : Different small letters in the same column indicated significant differ-
ences( P<0.05)

% (P>0.05) {5 ST ZH F A AL R W 2K T GJ ZH(P<0.05)
22 —REFMS 3 FIRREECT R ALK KT
FLAR RIS 25— s SR o B W2 3. w3k 3 I, 3
FPFRIEREATT YC 25 AL K 3 K o3 FIRLER F 3 A I,
GJ ARG & e, 3 4541 22 AR B35 (P>0.05) .
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Table 3 The content comparison of crude protein,crude fat and mois-

ture in the muscles of grass carp under different culture models

%
ikl Ko sy HEH RUIR
Group Moisture Ash Crude protein Crude fat
GJ 78.74+0.79 6.06+0.16 17.60+0.90 1.70+0.36
YC 78.26+0.64 7.49+1.39 17.66+0.12 1.27+0.31
ST 79.60+1.42 6.83+1.20 16.65+1.65 1.30+0.35
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Table 4 Amino acid composition comparison in the muscles of grass carp under different culture models

27 51 PNRES -1 o BHER 2R HER" ke H & IR
Group Asp//¢/kg Glu// g/kg Ser//¢/kg His // g&/kg Arg//o/kg Gly// ¢/ksg Thr// &/kg

Gl 203£13 a 30.7£2.0 a 8.5£0.6 a 10.6+1.8 a 12.8+0.9 a 10.0£0.2 a 8.8+0.6 a

YC 19.3+0.5 a 29.4£0.9 a 8.2+0.4 ab 8.9+23 a 12.30.6 ab 9.8+0.5 a 8.5+0.5 ab
ST 17.3+1.0 b 26.6x1.0 b 7.3+0.5 b 7.4+1.8 a 11.0£0.8 b 8.7£0.9 a 7.5£0.5 b
285 i 2 R B HAER” k&R SRR AR
Group Pro// g/kg Ala//g/kg Val // ¢/kg Met // g/ kg Cys//g/kg Nle//g/kg Leu// g/kg

GJ 6.8+0.4 a 11.0£0.6 a 11.3209 a 5.7£0.6 a 1.0£0.5 a 10.7+£0.7 a 16.6+1.3 a

YC 6.5+0.3 ab 10.5+0.4 ab 11.7¢1.7 a 5.4+0.3 a 0.720.1 a 10.6+0.3 a 15.7+0.9 ab
ST 5.820.5 b 9.5+0.7 b 9.8+0.7 a 4.9+03 a 0.9+0.2 a 9.4+0.6 b 13.9+0.7 b

27 5 RN W TR 5412 FILIR A AR IR B
Group Phe// g/kg Lys// g/kg Tyr// ¢/ kg Trp// ¢/kg TAA// g/kg TEAA // g/kg
GJ 7.840.5 a 21.4£13 a 7.4£0.4 a 1.80.1 a 2033142 a 84.1+5.9 a
YC 72402 a 20.4£1.9 a 7.94£0.3 a 1.840.2 ab 194.7+11.1 ab 81.4+5.4 ab
ST 6.1+0.7 b 16.5+3.8 a 5.842.6 a 1.4+0.2 b 170.0£16.6 b 69.6+7.2 b
215 e Te LR B fief IR 2 R TEAA/TAA TEAA/TNEAA TDAA/TAA
Group TNEAA // ¢/kg TDAA // g/kg % % %

GJ 119.1+8.2 a 71.9+4.0 a 41.36+£0.07 a 70.61+0.06 a 35.39+0.82 a
YC 113.4£5.3 ab 69.0£2.2 a 41.80£0.42 a 71.76+1.43 a 35.47+1.12 a
ST 100.3£9.5 b 62.1£3.5 b 40.93+0.77 a 69.35£2.29 a 36.64+1.85 a

T« FORDLHAIER, # FRLT AIER , + FoREEREILR ; ARG FRER A 41TE 0.05 /K225 1.2 (P<0.05)

Note; * stands for essential amino acid,# stands for non-essential amino acid ,+ stands for delicious amino acid ; Different small letters in the same column in-

dicated significant differences( P<0.05)
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Table 5 Evaluation of essential amino acid composition,AAS and CS in the muscle of grass carp under different culture models mg/gN
R HAA LA Muscle of grass carp AAS CS 1*11‘1\79);%1;:0 R T
Amino G YC ST Gl YC ST Gl Ye ST FAQ/WHO 8 protein

evaluation model

Thr 312 302 282 1.25" 1.21° 1.13" 1.07 1.03 0.96 250 292
Val 401 415 368 129" 1.34 1.19 0.98 1.01 0.90 310 411
Cys+ Met 714 717 649 3.24 3.26 2.95 1.85 1.86 1.68 220 386
Tle 380 376 353 1.52 1.51 1.41 1.15 1.14 1.07 250 331
Leu 591 554 522 1.34 1.26"" 1.19 1.11 1.04 0.98 440 534
Tyr+ Phe 539 533 445 1.42 1.40 117" 0.95 0.95 0.79 380 564
Lys 760 723 621 2.24 2.13 1.83 1.72 1.64 1.41 340 441
JEUF Total 3697 3620 3 240 12.30 12.11 10.87 8.83 8.67 7.79 2 190 2959

TE: = SR —BRBIVERERR , » » o KRV R R

Note: * stands for the first restricted amino acid; * * stands for the second restricted amino acid
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FR2
JEL Lumbar muscle
Vo T3 WU B
age Sex pH, pH, Shear force  Toughness L, a, b, L, a, b,
kg kg/s
2 P 5.96+ 5.50+ 9.50+ 37.05+ 36.22+ 18.66+ 8.24+ 46.14+ 15.28+ 11.89+
0.26 bB 0.14 bB 0.82 5.63 b 1.11 1.53 1.31 aA 1.18 aA 1.18 b 1.26 aA
6.04+ 5.44+ 9.69+ 39.93+ 35.72+ 18.98+ 8.61% 42.60+ 18.69+ 12.90+
? 0.08 bB 0.14 bB 1.26 3.61 b 4.15 1.95 0.36 aA 3.75 aA 1.46 a 0.92 aA
(Y4{E Mean) 6.00+ 547+ 9.60+ 38.49+ 3597+ 18.82+ 8.42+ 44.37+ 16.99+ 12.39+
0.18 bB 0.13 bB 0.96 542 b 2.73 1.58 0.88 aA 3.15 aA 2.21 ab 1.13 aA
o4 P 6.50+ 6.11+ 8.20+ 38.44+ 38.54+ 21.48+ 3.85+ 29.68+ 15.20+ 5.69+
0.08 aA 0.25 aA 2.66 472 b 1.12 3.51 0.74 bB 4.28 bB 229 b 1.34 bB
6.57+ 6.30+ 10.85+ 55.29+ 38.41+ 18.57+ 297+ 32.23% 18.10+ 7.00+
0.04 aA 0.09 aA 1.98 4.64 a 1.93 1.46 0.77 bB 3.15 bB 2.05 ab 1.58 bB
(¥4t Mean) 6.53+ 6.21+ 9.52+ 46.87+ 38.48+ 20.03+ 341+ 30.96+ 16.65+ 6.34+
0.07 aA 0.19 aA 2.55 4.22 a 1.41 2.39 0.83 bB 3.64 bB 2.51 ab 1.49 bB

T FIFIAR NG TR 22 57 0.5 (P<0.05) 5 [RIFIAN RIS kR 22 Sl 3 (P<0.01) spH,, Rl L, FOR)ESEJG 45 min Jl5E ) pH A SHE ; pH, F
L, {i’ﬁ%ﬁ%i)ﬁ 24 h WE [ pH ADGSEHE , a, Fl b, 23 BIFRIBSE S 45 min W5E AL EEBFIEEREE 0, T b, S3 3R B S2 24 b JEINAE AL BE (BRI
JEAH

Note ; Different small letters in the same column indicated significant differences (P<0.05) ;Different capital letters in the same column indicated extremely signifi-

cant differences (P<0.01) ;pH, and L, represented the pH value and light reflection value measured at 45 minutes after slaughter;pH, and L, represented the
pH value and light reflection value measured at 24 hours after slaughter.a, and b, represented the redness degree and yellowness degree values measured
45 minutes after slaughter respectively;a, and b, represented the redness degree and yellowness degree values measured 24 h after slaughter respectively
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