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Tab. 1 Chemical compositions of the two experimental diets

R=2ENE B E AR N ¥

Chemical composition (%)  Live prey fish  Artificial diet
¥ (A Crude protein 14.14 51.69
FHI W7 Crude lipid 1.50 9.70
7K Moisture 78.80 6.10
FHIK5) Ash 4.30 18.70

ZIRAOAC(2003) R EHEAT I . LA AR 23
B Bl TE B AVE R TR P 10S TR R E
IR HIENE ; K AE S #4550 CHBibe3h, SR
FH 2R B0 5E 5 FHL AR R FHEIL IR 012300, Kjel-
tec Analyzer Unit)Jll i€ ; A5 I K FH & IR F2 1%
(Soxtec System HT6, Tecator, Hoganas, Sweden)i#t
ATHHHEI 5E

JE 7 B 0 e 2 28 £ it 22 4 B bR B R IR
Ui B2 (A 52 5 725(GB 5009.168-2016). HX0.4 213
MU S VR 50 B LA FE b, NS mL 0 &4
(1:25)IRE W, IRAESIHK G i E2h G i 8 L B UTTE,
N4 mL7&187K, 3000 r/min 0 5min)5 53 i
W, T &K fUET . I mLIE %
WM AR, TIN0.4 mol/L KOH- H % ¥ Wi i &
30min, fifi 5 A2 mL2: 8K, 472 5 B EIE R
TAAEREGAT /T IR TR AP AN &, AN R
U B (P AL %o 1 LA B W R B 70 b T =R B
1.4 SEBREARENSSEREFNETN

RAERNE S QT e EF i RPER
FER I 5E (GB 5009.124-2016)% F B2 /K fift 1
170 HL0.5 gB) ML EER 21 I VLIRS &, 6 mol/
LEEFRAE110°C F/KAR22h, i3 E A& %50 mL. B
0.5 mLE 2 T 5 A&, EHLR 4 H sh &
G3 BTG 8 B FE R 1 4 R S LA

FRAE IR EAR A AL 4 1 7 T A 4 41 (FAO/WHO)
RIER T AR AR QA 40y R B A A X, T
HEFLA P ZIEFR I 0 (AAS) . ALZEPEIR(CS) b
T RERIE B EAADFFE RPN HE M. it
AW F:

AAS=RFIEE 57 H HFh s B8 7 & (mg/g prot)/
FAO/WHO M- 73 RS [RI PP 2 B2 2 (mg/g prot);

CS=A7I 2 11 Jofi A P 2 BE 18 7 B (mg/g prot)/
A0 T H P R Rh B R & (mg/g prot);

EAAI=[(100xA1/AE1)%(100%A2/AE2) - %(100%
An/AEn)";

FE=(HR B+ wa& R+ 55 2&R)/ (RN
g+ 2 R,
A, n AR 06 75 R FER AN A1, A2 -+ Any
Sl R UL PR B T A T R R R Y B (mg/g prot);
AE1, AE2 - AEn A4S &8 A i 0 75 2 R R &
i (mg/g prot); FIH ASCHERFEIR Y 77 T R ZL IR 1)
PofE, Hhr s d R R=FA R (Val)+ = &R
(Leu)+ R &AM (Ile), 7 HFIHRAER=KNAR
(Phe)+1i& 22 (Tyr).
1.5 BB BRAGFHER

fii FHCT3 i #J4X (Brookfield A @, 35 ) LA
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TPA(Texture Profile Analysis)t% =k I LA BT A4 2
B, OFEAHEE . PHAEME . SRR N R RS
fabr. A5 P35I EFTEHE L, A2 %
N W I N2 mmy/s, RS 3 N5 mm/s,
B EE AT mmy/s, 290 H 48 IS T8 18] B 9 2s, 46 b
N25%. K Texture Profk ff(Brookfield A 7], 3
FE)3EAT 200 R A A SN it 2 22 ] B 25 40 #r o
1.6 HESHSLE

A S5 A B 8 FH e v B SPSS 20,0347
Gt AT o X BUHE B AT ISR A R B, 43 B S
45 K H B E AR 1R 1 TE 2(mean+SE, n=6). LA
P<O.05FNAEAE R EEZE R, P<O.O1FRRZE il 3 .

2 #FR

21 ALAEARAS

WIER 207w, N Tpkl ol M 5 UL KR g o 5 =
B EmT(25.07%, P<0.05) B3GR, KD &
B EZ KT (0.005%, P<0.01)EEETERIH . W4
AL PR R RO 7 B R 3 22 R (P>0.05)
22 AIHSERARSEFNEITMN

W 3R, N TAA R B Z R (Tyr) & &R %
FART(P<0.01) 5 kLA, 10 2H %0 1R (His) i 3%
(P<0.05) 1 T EE G VRN, HAR SR IR & 21
TR # £ 7 (P>0.05). N TAaRHESFALA X T &
FBR(EAA). ELFAIELRNEAA). R EIER
ME(TUAA). EARERFAAEBAER ST
(TAA) S 43 ) b &L R 2 B F(TAA) 43 B[R] ¥ 8
B2 F(P>0.05) .

W 4f~, AASFICSTFE/r 45 R B or, N T4
LR A i VH L 2H 1) B — B M R R Y N R R
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Tab. 2 Comparison of chemical compositions in the muscle of
mandarin fish (Siniperca chuatsi) between two the feeding models

b 5L SRR ST N LA
Chemical composition Live prey fish (%) Artificial diet (%)

¥ A Crude protein 19.73+0.12 19.57+0.15
HIRW Crude lipid 0.67£0.06 0.83+0.06*
/K43 Moisture 79.17+0.06 78.73+0.06%*
HLIK 53 Ash 1.40+0.00 1.40+0.00

T R ROR 72 T B 3 (P<0.05), kR 7 N R
(P<0.01); T[]

Note: “*” indicates significant differences between groups
(P<0.05), “**” indicates extremely significant differences between
groups (P<0.01). The same applies below

Z3(P>0.05).
23 ALAIHYBERAERLE AR

Wz 5P, N LraPREZE 8% UL A o A s s R
(SFA)~ ARG D7 R (MUF A) Al 2 A A0 G 107
B2 (PUFA) & B 5 3 v T X I 41 (P<0.01). 3F
H, $ N TARDRHH 22 AN I 17 B8t — ik Tk
fiZ(C20:5, EPA)FI —+ ZBR/NIRR(C22:6, DHA) &
R TR TR AL(P<0.01).
24 ALARFE

W 6 FToR, F e N k) 28 SV A (e Rt
WE R LB R R e B A A S 2 e TS MR
(P<0.01), T &b VAR 2 2 IR T X IR 4H(P<0.01) . J3
b, W5 ZETR) AL DA R B0 1 R N SR O B M R
(P>0.05).
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Tab. 3 Comparison of amino acid compositions in the muscle of
mandarin fish (Siniperca chuatsi) between two feeding models (%

wet weight)

HER R AN CEARA

Amino acid (%) Live prey fish _ Artificial diet

KA Asp 1.99+0.03 1.99+0.01
H &L Thr 0.86+0.01 0.87+0.01
225 1R Ser 0.79+0.01 0.81+0.01
BEIR Glu 3.37+0.06 3.36+0.02
H& & Gly 0.94-+0.03 0.99+0.03
AR Ala 1.22+0.03 1.25+0.02
HEIR Val 0.89+0.02 0.89+0.01
FHAR Met 0.60+0.01 0.60+0.01
SRR Tle 0.84+0.01 0.84+0.01
ZHIR Leu 1.55+0.02 1.53+0.01
R FR Tyr 0.660.01 0.64+0.01%**
RN Phe 0.79+0.01 0.79+0.01
HE % His 0.39+.0.01 0.41+0.00*
AR Lys 1.89+0.03 1.90+0.01
R Arg 1.16£0.02 1.16+0.01
HE R Pro 0.63+0.03 0.65+0.01
BEER TAA 18.57+0.32 18.67+0.15
D FHEER EAA 7.4140.11 7.434+0.032
B FHEEMR NEAA 9.61+0.18 9.68+0.08
fERR R IE IR B B UAA 7.52+0.13 7.58+0.07
EIREIER R FAA 8.97+0.14 9.01+0.08
DFERER S R ER
BRI T4 H TEAATAA 0.40+0.00 0.40+0.00
AT R IR
TR S ENE 0.7740.00 0.77+0.01
TEAA/TNEAA
e F R AR BRI
MR 4tk TNEAA/TAA 0.5240.00 0.5240.00
Percent of TNEAA to TAA
SRS R
BEME S TUAA/TAA 0.41+0.00 0.41+0.00
Percent of TFAA to TAA
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Tab. 4 Comparison on evaluation of amino acids traits in the
muscle of mandarin fish (Siniperca chuatsi) between two feeding

SR REE K. AR, Sttt Tkttt e
ANKI T4 & S B0 3 76 B 30, 18 B D 7K P
EART I PR BT K 5 (Mic-
ropterus salmonides)lit s 2, a1 & & B E KT
ok SR A™ . FREE A SLIG b, SEE R R R
kg, T N TS RAS 24 6 R 1, Af
BRI AR TR ATE G N, SRR ETHAE S,
T I 2 £ L PAD v R SR A8 1) S sy, R
T £t 35 VEUR)2EL 85 ] f ad ik o A T I SR ML AR B

&5 FMERIEN T RS IhER LA R A EE R
Tab. 5 Comparison of fatty acid profiles in the muscle of mandarin
fish (Siniperca chuatsi) between two feeding models

models
b mam  spwoppm AL
Index Amino acid Live prey fish (%) diet

FIEBRIT S AAS SR Tle 1.06 1.07
TR Leu 1.12 1.11
AR Lys 1.73 1.76
TR Thr 1.09 1.11
HEA R Val 0.91 0.92
HR R 0.87 0.88
IR Met+Cys
ENIEENivan 1.22 1.22
Z IR Phe+Tyr

P4 CS TR lle 0.85 0.86
AR Leu 0.91 0.91
=R Lys 1.37 1.38
PR R Thr 0.93 0.94
HE R Val 0.69 0.70
ERIRF 0.54 0.54
Z IR Met+Cys
RN SR+ 0.79 0.79
R Phe+Tyr

DR IER TGS 83.57 84.24

EAAI

F{H F-value 2.26 2.28

3 it

PR it AR TR R R R
)2 BORRCR VP 48 52 21 Tl kL i 0 RPA 58 R 3K 4%
Z 05 W FE RIS S A G SR R R AR
B IR Ry AN YT AR L B R 2L RSORT SR AR T
Fom ST R G B U B I O
L) A7 TR AL O MR BRCSE A+ N T E A B,
Rl A2 2 ERBLHE A e, AW B ER TN
TR R i VR o e MR A T 85 TR 4R
JULPAT it S5 BRI 55, D e E N T E 45 e 10 52 e A
A sE Mg T .

3.1 JBRATRARFEEEERNFANEFRS
GEA

0 LAY o AT IR B2 10 AR SO I T
15 49 PR At SRV ) B B AR AR L R A 9%
Jl o 2 B AL . AR RL B R 55 2 A R &R
I o FEAHT T, N HC A PR g AT 2
F e TR R, 38 BN AR £ AL AL A IR
KV T, 1K — 25 3R 2 Rt AR e I A KT i
AR BRI R g R—3 Y. BAh, EEA
Al LS AUL A r i R v T S TR AL,
JE IRl 22— B 55 55k 2 AT 3 A i e A ik e

e R B AEDRRE2H N Thakte
Fatty acid (%) Live prey fish Artificial diet
TRER C14:0 0.46+0.01 1.10£0.01%*
KA C16:0 12.67+0.21 15.50+0.17%*
TR — M2 C16:1 1.30+0.03 1.84+0.02%*
+-Lkilg C17:0 0.58+0.01 0.36+0.00**
TR C18:0 4.74+0.08 5.04+0.06%*
R C18:1 11.200.17 15.70£0.17%*
AEIHER C18:2 4.33+0.09 14.10£0.35%*
TR C18:3 0.77+0.01 1.35+0.01%*
ZRR— R C20:1 0.48+0.01 0.47+0.01
AR AR C20:2 — 0.40+0.01
TR =IERR C20:3 0.77+0.01 0.60+0.01%**
ZRR DY ER C20:4 6.95+0.12 3.36+0.04%*
TrEg C22:1 — 0.48+0.00
B AR C20:5 1.40+0.03 2.86+0.04%**
ZERANIER C22:6 8.19+0.15 11.27+0.23%*
TR YRR C22:4 0.98+0.01 0.58+0.01%**
T IR C22:5 4.54+0.08 2.13+0.05%*
ARG SFA 18.45+0.30 21.99+0.24%*
BN R BTER MUFA 12.97+0.21 18.49+0.19%*
ZAENASHTER PUFA 27.93+0.50 36.67+0.75%*
RN RE R B2
Note: “—” represents that samples are not detected

F 6 FMRRAE T HRAN P BRADHFIE O b B
Tab. 6 Comparison of texture properties in the muscle of mandarin
fish (Siniperca chuatsi) between two feeding models

Eizpa (ESRER SN N Lhak
Index Live prey fish Artificial diet
figi ¥ Hardness (N) 187.18+£21.20  310.10+26.64**
Z M Stickiness 9.27+2.62 7.86£2.24%*
1% Springiness (mm) 0.64+0.02 0.66+0.03
NH I P Chewiness (mJ) 82.88+12.40  147.17+20.41%*
JKi kP Gumminess (N) 123.06+15.15  221.80+22.31%*
P 4 Cohesiveness (%) 0.70+0.04 0.72+0.03
1] &2 P Resilience (g.sec) 0.51+0.03 0.65+0.03**




134 PR R A B PEDIE AN TIC 5 B X LAY 5% B3 70 R R A2 1 5 41

M E TR E. B, BE K
I RS TR UL 4y, N A R ] MR 65 5 TR )
T WEEH LR B KOG R 3 1 22 e, AN IR A AR
VRS RE R, N Dk i HE FR 5 ] S v 9 3 42
MR RLEARE R WALk EA R
e 1A PEDARH 2HL T A 3 R B 1 o 1 B S ORI R
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HBK IR E 2R, R — 5 E AR A
FERANIE . H AN E IR 2 LR R T
MEE T HER R NN LTI, S5
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SR Y S RSN Y NGk S SR SRR SE L N
Wb TR AR M (TEAA). EBFRER ST
(TNEAA) J (5 & W BB (TAA) K & 4 ELIA) 8 2
Frk 22, N AR A A v VAR ] M B ek A A
Fr i R R ER s B R X . e
GRS B S XU (B FE R RSk ) R &2
FKEEMEH, SRR R AR Z IR (UAA) K
ZH R 50 5 £ PR T RO . 7 AR E A o 7 o
AT A 2R (Glu) FH R A SRR (Asp) S5 5 R 2 L 1R
K HERR(Gly). HRBR(Ala) 22 5 & (Ser) 5 Bk
AAERTE L LEENESR, FHEREER LS 2
(TUAA) 5 BIREIIR(FAA) 5 AR S R [1(TAA)
(SR A IR ST = S P = i L N 5 S
S AL ) PRI T i 5 5 9t VA ] PR P 9507 76 AR A

FIETRAL N5 L B B4 e XL &R A
5T Y, Sl B LR Y (AAS) . LIRS
(CS). L FEREMIEB(EAADMFR K. S
YRR BB (TEAA)/ R IE A&
(TAA)H 57 EL2940%, 06 TFRIER S E(TEAA)Y/AE
TR FER B B (TNEAA) F 43 Hhik 60%H, % 8 H
R AT B SR S R e A AR
FTEAA/TNEAA 73 1576.85%A177.16%, W A
T RERN RV PR MR B 15 B AIAFAO/WHO
L A brifE. 3+ H&4AAS. CS. EAAIAN
FAE 3570 5 3 22 57, R BN AR IR #i UL A
AL R EMNEEW. 546, PLFAO/WHO
3R 208 B R A bR AE A SR VAN BRUL B TR A
H, BHF s R B R M AP AL SRR+ R
% (Met+Cys) 3 N5 — MR 2 L 1R . 5k — 2,
K E i (Micropterus salmoides){E MUK E£7H k)

AN TOHC A r Rk 0 28 — BIR ) 1 = 2 1R R R
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EFFECTS OF LIVE PREY FISH AND ARTIFICIAL DIET ON NUTRIENT
COMPOSITIONS AND TEXTURE PROPERTIES IN THE MUSCLE OF
MANDARIN FISH (SINIPERCA CHUATSI)

NIU Shu-Hui'?, LI Hong-Yan', PAN Hou-Jun', XIE Jun', WANG Guang-Jun', XIA Yun' and GONG Wang-Bao'

(1. Key Laboratory of Tropical & Subtropical Fishery Resource & Cultivation, Ministry of Agriculture and Rural, Guangdong
Provincial Key Laboratory of Aquatic Animal Immunology and Sustainable Aquaculture, Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. National Demonstration Center for Experimental
Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Mandarin fish (Siniperca chuatsi) is a kind of carnivorous fish that feeds on live prey fish. Recent research
has shown that it could be domesticated by artificial diet. However, the effects of artificial diet feeding after domestica-
tion on the nutritional value and flesh quality were lacking. The present study compared nutritional composition, amino
acid component and its nutritional evaluation, fatty acid profiles, and texture properties between mandarin fish fed with
live prey fish and artificial diet. The results showed that no significant differences were observed in the protein levels of
the two groups, while the lipid levels were significantly higher in fish fed the artificial diet (P<0.05). The amino acid
score (AAS), chemical score (CS), essential amino acid index (EAAI) and F value did not vary between groups.
However, Met+Cys were both the first-limiting amino acids in mandarin fish under the two feeding modes, which could
provide information to improve diet formulation. The levels of unsaturated fatty acids (SFA), monounsaturated fatty
acids (MUFA), and polyunsaturated fatty acids (PUFA) were extremely significantly higher in mandarin fish fed an ar-
tificial diet (P<0.01), especially for the levels of C20:5 (EPA) and C22:6 (DHA), which indicated that artificial diet
feeding could provide better fatty acid profiles than live prey fish by balanced diet formulation. The firmness, chewi-
ness, gumminess, and resilience in the muscle of mandarin fish fed with artificial diet were extremely higher than the
live prey fish group (P<0.01), whereas the stickiness showed the opposite levels (P<0.01), suggesting the improvement
on texture of flesh quality. Overall, we found no variations in protein levels and amino acid evaluations in mandarin
fish fed the artificial diet, but the fatty acid profiles showed superior results as indicated by higher levels of EPA and
DHA. Therefore, our findings evaluated the flesh quality properties of mandarin fish by feeding an artificial diet, show-
ing the potential of the use of an artificial diet in mandarin fish and the sustainable development of its industry.

Key words: Artificial diet; Live prey fish; Nutritional component; Texture property; Siniperca chuatsi



	1 材料与方法
	1.1 实验材料与驯养管理
	1.2 样品采集
	1.3 基本组分和脂肪酸组成检测
	1.4 氨基酸组成检测与氨基酸营养价值评价
	1.5 肌肉质构特性检测
	1.6 数据分析与处理

	2 结果
	2.1 肌肉基本组分
	2.2 肌肉氨基酸组成与营养价值评价
	2.3 肌肉的脂肪酸组成
	2.4 肌肉质构特性

	3 讨论
	3.1 摄食人工饲料和鲜活饵料对鳜肌肉营养成分的影响
	3.2 摄食人工饲料和鲜活饵料对鳜肌肉氨基酸组成和营养价值的影响
	3.3 摄食人工饲料和鲜活饵料对鳜肌肉脂肪酸组成的影响
	3.4 摄食人工饲料和鲜活饵料对鳜肌肉质构特性的影响

	参考文献

