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TR E Im A SR L F AR REETERNHIERNE

TaW, RAF, AL, TEE, B OB, BEH, KRNE, ERH
(LM AT E7=H RIS 30 T M 2251005 2. BIRUEA K P HORAT IR 7, T B 224300 3. B K2

SYRHEARE TR M 2250095 4. 55 FHEL L BORHES T G YT SEEE 2243005 5. 47 JH T RE FRORERRK A R 2
F VLR R 225634 )

W OE: PN IRIRES (Squaliobarbus curriculus) A2 Bt PR ( Cirrhinus mrigala) X385 ( Siniperca chuatsi) )&
TR, 53 B E TR BT (5.27 £1.03) g BYRIREE  (5.05 £1.21) g RYZZEIMALELH1 (5. 19 £0.92) g (16K
FIALZE LR, A T 3X 3 AR A AR R 1, DAIR TS R MR SR 22 B N B8 5 A R 00 rT A1 . 25 R B, AR IR
I Fii L 5 1 4 #2813 o W TR, K O IR TR (P < 0..05) , b KR R 1R K0 i v ik
92.56% +2.31% 1 93.17% £0.36% , ZH0L it AR WAL IT 73 = 0. 82 T AR R A8 11 Jig [ 71 B 0 285 14
o, 0 T B NI AN, K Sy R T2 L (P <0.05) , BFFTRIT 5 A fa X BT B B Y
EFRME A AR IR 174 75 5 A0 (B i, LA AR MR R 22 B iz 8 7 L 2 T A7 1, 33X A A 7L 0t 1 7 9 7y =4 At

T5%,
KR JRIREE; EEInhieE; 8%, tb2rmor;
FESES: S963.2 XHEkFRER: A

) ( Siniperca chuatsi ) F J@& T 65 H
( Perciformes ). fi§ Bl ( Serranidae ). #f J&
( Siniperca) , FE8R @ B RN 9 ASFh2krp 5% A9 4= K
PR AR, BRI 2 BN E RS SR B3
C A TR Tt 77 5 /N il i RT3 L i i B
[ C ¥ N S AV L P B S %
TR BB A , 22 A A7) LA S 0 SR 50 F .
2 Bt INALE ( Cirrhinus mrigala ) K %58 758 21
A R AR AN A SR A TR
B0 X SR B 1 o e R (H TR
HNBE KPS, BARAE AR E N 8 € FERK
[ ZBOANEE B AR B2, PR T AR Tt A2 A [7) 11X 5
AN ZE T R SR AR 2 S A A T K
A1 iR # ( Squaliobarbus curriculus ) RAEF E A
12, BRAETE i JE M IX 8 4%, HL5 22 5 fin 7 858 A7 A
LA PR fr A o S T 2 895 2 2 4 ol
BT IR 45 A R SR A R R 4 T
LA R RE 5% T R FR 2
AR EENMIRNEZ —, SN A

W EHER: 2018-07-25 f&E HE#A: 2019-10-30

REIETE s BRME

AR U L2 A o A RE it 4 45 7K 1 1) 24
BRI S A R A 1 Ak A Rl
WS I 2 B B85 1) UL PA) A R o) A BIF T A
TP AR LA 3K bl B 3 A 0V
(ORI o A AE 4 T 455 I AR A R
DA I b A D 5 7R B NG DR R0 BV 1Y
BER b W0 A3 BT oA RS T - 5 R 7
P20 B RE R 5 L L 0 R TR A RO A TR
APy, LAPEA 3 0 7 £ 060 85 1) 285 77 1 1, 4R
o o HR S 2 T o437 4 77 B8 ) P A7, Ay
S PR £ 2 R A 10 DR T A AR A B G
(/T

R

1.1 BARE

ARS8 S B b e AR SR B 4 00 T IR
IR A RS R R I 0 L L, 5l £ 4% SR AR
3 F3d I, B L EE L P 100 1 4804 — A5k
A SRR I REAS T SR A1E 300 L /K AR F L

EE&TE : TTHA /K =8 TR S0 H (PI2015-15) s YLAA 15 Holb AL Q0E S5 35 B (Y2017-39)
EEEIA: iHaW](1964—) , 55, 5T 5L, L, ST 5 1) A K = 1 B E 59748 . E-mail ; yzscyjm@ 126. com
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T 24 b 0 A O BT R S R AT 4 R o)
Mo FLrb, oIR MR SR A T o 37 055 A3 MR B 19 Jo o
R 28% W F T b AR, B MRS B I £ Ao
1.2 #HmilllE

R SEAE 65 C M HET, 4% T 51 07 14
SE AR K2R 105 °CAE R AL 2 H L
7E 5 ML 1 FCR B E BAX (Kjeltee TM 8100,
FOSS, P}22) W& 5 Jig 105 % 2 BRI 7 12 42 &R 42
(ST243,FOSS, F} 22 ) I 5E 5 BLIK 73 % Tl 15 A )
550 C il 8 12 0 i 5 AR IR R T 6N #h iR /K
fiff 4= H B2 B IR 7 A X (L-8900, Hitachi, F 7<)
M E o
1.3 #HEAK

(D) BEREE(E)

E =my, x39.5k)/g +mg x23.6k]/g (1)
AP TR AP 29 5 AR Y 0. 5% , 1
A RE R IS HT AL Z AT

(2) W5 AAERRAR B (EAAD)

"laa, " aa, aa,
EAA[:\/AT]XAIXWAA" (2)
Xz aa, N Fr F A 06 T B AR IR & i (41 3k
li% ) sAA, iy B 00 7 A R TR A R (48 T
1% ) sn Rl EAERREE N
(3) @HR A3 (CS) -

cs:% (3)

A caa HFFTAE E BTH R SE IR & i A4
B 1R R R SRR AR

1.4 HiELE

S P AR B R A Excel 2010 4b B, FF- 3
{H = b5 R (Mean + SE) KR G831 43 # ok M
Statistica 6. 0 ¥ {F #F 417 50 ] & 7 2 40 #r
(ANOVA) FiZ 5 Hb 45 ( Fisher-LSD ) |, 22 5% i 2%
JKFER P <0.05,

2 4k

2.1 £BLNFHEHRMEERE

H1¢ 1 AT, ol AR 0 22 it Jin L 852 114 7K
VT, 4y R 71, 38% + 0. 31% il 72. 05% +
0.83% , B FE K T W19 75. 76% +0.22% (P <
0.05), 2% Hi Jn o 6% /9 Bl & A IR fe &, A
21.87% +0.04% , i 2 = T AR IRGE ) 17. 62% =+
0.11% (P <0.05) , 1fij 7% AR 2§ () FHL 26 19 o ) g 2
TR 13.97% +0.16% (P <0.05) . 7R fitf
(ARG D5 5 =, A 6. 85% +0.32% , I 25 /& T it
f15.19% +0.03% (P <0.05) , 3 B in$ 5 1 kil
NRIWT AR, R 1. 41% =0.01% , g 1K F 7% iR 6
FE (P < 0.05) . 7% AR 0 i) LK 2 B ik, M
3.41% +0.12% , i FK T 2 B i g (1) 4. 76%
+0.03% (P <0.05) , i oMLK 23 & B A TR
AR S50 22 Bty P8 2 ), Ky 3.65% 0. 18% , 5
7 AR B9 R 22 i 0 B 85 22 B 22 SN B (P >
0.05) . fig & %5 3 W) LA 2% R 8 fe /=7, o (6. 86 =
0.15) kl/g, &b 3 /& T 22 S I 8% 19 (5. 72 +
0.01)kJ/g AR (5.35 £0.05)k)/g(P <0.05) ,
27 B NP 585 2 (0] 22 AN B35 (P >0.05)

R1 FRE ML BN FERINGEET E (SR, n=3)

Tab.1 Chemical composition of whole body in S. curriculus, C. mrigala and S. chuatsi( on fresh basis, n =3)

(LSS KRB Ko R E 5T it MRy AE L
Fh 2 Species Body length/ Body weight/ . Crude protein/ Crude lipid/ Crude ash/ Energy density/
Moisture/ %
cm g % % % (kl/g)
AR i a b ; a b
; 5.62 +0.46 5.27+1.03  71.38 +0.31* 18.49 +0.11 6.85+0.32 3.41 £0.12 7.07 £0.15
S. curriculus
g e
iﬁrﬁﬂﬂiﬁ,& 5.30+0.53 5.05£1.21  72.05+0.83" 21.87 +0.04° 1.41+0.01" 4.76+0.03° 5.72+0.01°
C. mrigala
[
S (:}Jiatsi 4.96 £0.34 5.19+0.92  75.76 £0.22" 15.43 +0.16° 5.19+0.03" 3.65+0.18"  5.69 £0.05°

T« 7] — SV EE R AR T BEAN R 3R 22 5 .35 (P < 0.05)

Notes: The same column values with different superscripts indicate significant difference( P <0.05)
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W5 B, 5 - o HIR S0 A2 i 437 58 14 £ 27 2 B

i 2 N U B A 251

22 2BIEBRAM

e i R A R 4 R ) R R TR N E 4 SR
2 IR, 3 Rl 42 0 a8 FE R A R L A )
S AT F 22 B 0055 1) LA 6 G R TR Y Y
B3 T ARIREE A6 (P <0.05) , 7% MR 6 20 2 R
REMRTH(P <0.05) , BRI A N AR L
FXEFINP >0.05) , HAR 0 2 SR Y B 3%

A, SRR ST 5 AR AR AL, s DL 2 g i 6
e, M 8.36% £0.09% , i 2 & T % 0 65 ()
7.25% +0. 12% FHE 4 6.32% +0. 06% (P <
0.05) , N5 28 IR B 24 5 R 5 Yy L 4]
W AR % =5, M 46. 61% +0. 09% , 5 7 R ilf iy
45.05% + 0. 16% F1 3 Hi I $i 55 (1) 45. 21% +
0.10% LB E X5 (P >0.05),

FITHR(P <0.05) . 6 FRE o i) 005 R LR
Fx2 KRG ZHNMNBRNFEESERSELE (n=3)
Tab.2 The comparison of amino acids of whole body in S. curriculus, C. mrigala and S. chuatsi(n =3) %
LR #iF-J3Efl On dry basis WEAEELA  On fresh basis
Amino acid * 7 AR fi I EONA fic 7 AR fig B2 EN 5
S. curriculus C. mrigala S. chuatsi S. curriculus C. mrigala S. chuatst
ZH &2 His 1.01 £0.47° 1.75 £0.06° 1.34+0.00" 0.29 £0.13% 0.49 +0.02° 0.32 +0.00"
WA Arg 4.60 £0.19" 4.94 £0.00° 3.44 +£0.04° 1.32 £0.05" 1.38 £0.00° 0.83 £0.01°
S5 R Thr 2.42 +0.06" 2.92 +0.00° 2.67 +0.00" 0.69 +0.02" 0.82 +0.00° 0.65 +0.00°
iR Val 2.63 +0.12° 3.17 £0.00° 2.97 +0.03" 0.75 +0.03" 0.89 +0.00" 0.72 £0.01*
E A Met 1.56 £0.06° 1.82£0.00" 1.64 +0.06 0.45 £0.02" 0.51 £0.00° 0.40 £0.02°
S 510 Tle 2.44 £0.11% 2.99 £0.01° 2.64 £0.02° 0.70 £0.03" 0.84 £0.00° 0.64 =0.00°
PR Leu 4.01 £0.22° 4.64 £0.06° 4.31 £0.00" 1.15 £0.06" 1.30 +0.02° 1.05 +0.00°
ARNE R Phe 2.29 +0.12° 2.64 +0.12" 2.60 +0.04" 0.66 +0.03" 0.74 +0.03" 0.63 £0.01*
AR Lys 4.37 £0.18° 5.03 £0.06"  4.44 £0.42° 1.25£0.05" 1.41 £0.02° 1.08 +0.10°
Zﬁﬁi%@ 25.32 0. 49" 29.90 +0.11>  26.06 +0.09° 7.25£0.12" 8.36 +0.09° 6.32 £0.06°
X W AR IR
SSEER AN 45.05 £0.76 45.21+0.17  46.61 +0.12 45.05 +0. 16 45.21+0.10  46.61 £0.09
S EAA/TAA
FIT&E R Asp 6.58 +0.07" 8.60 +0.12¢ 5.51 £0.05° 1.88 £0.02" 2.40 +0.03¢ 1.34 +0.01°
K Glu 8.77 =0.28" 10.22 £0.07¢ 7.84 +0.02° 2.51 +0.08" 2.86 +£0.02° 1.90 +0.00*
2251 Ser 2.22 +0.06" 2.74 +0.01° 2.67 +0.01° 0.64 +0.02° 0.76 +0.00" 0.65 +0.00*
4 Gly 4.64 +0.19° 4.98 +0.02"  4.43 +0.00° 1.33 +0.05" 1.39+£0.01" 1.07 £0.00*
&R Ala 3.88 £0.14% 4.45+0.01"  4.06+0.01° 1.11 £0.04" 1.24 +0.00° 0.98 +0.00*
I %% Pro 2.92+0.13 3.01 £0.05 2.99 £0.03 0.83 £0.04 0.84 +0.01 0.73 £0.01°
%541 Tyr 1.78 +0.08" 2.15£0.01"  2.28 £0.08° 0.51 £0.02° 0.60 £0.00° 0.55 £0.02"
B4R Cys 0.11 £0.02° 0.08 £0.01"  0.04+£0.01* 0.03 £0.01° 0.02 £0.00"  0.01 £0.00°
SR T IL TNEAA  30.89 +0. 16° 36.24 £0.06"  29.84 +0.02° 8.84 +0.05" 10.13+£0.02¢  7.23 +0.01°
SR TR AR
SR BN 54.95 +0.30 54.79+0.11  53.39 +0.05 54.95 +0.08 54.79+0.03  53.39 +0.01
S NEAA/TAA
e+ EERRANE ; 7] — 1 T8UE B R T B R R 25 7 B3 (P <0.05)

Notes ;

http: //www. shhydxxb. com

# Tryptophane not determlned, The same line values with different superscripts indicate significant difference (P <0.05)
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o R 22 B L 5 B 2R N =R A, H AR
T E IR 2 T R IR S A (P <0.05)
AR IR B RS 2R 25 8 TR Ah , AR i s 2 3
BRI 0 E TR (P <0.05) ,3x 5 fif FeAf oA ]
o TFF i 6 T S SR R AR, DL 22 B R B
BN 29.90% +0. 11% , % 2 & F o IR 6l ()
25.32% +0.49% FF [ 26.06% =0.09% (P <
0.05) ., Whis 2 HE IR S 2 BE IR S A Yy LA
DI B, R 46.61% +0. 12% , & F ik N i (%)
45.05% =+ 0. 76% 13 Hii Jin $L 8% 1) 45. 21% =+
0.17% ,BIC B EVEZ (P >0.05) ,ixX 5 i JEAE
FAL
2.3 28EARPLEIERARMLFEITS

H 3 AT, 3 Fhfa e i H P A7 A

SEFRA B HEBIASTR] o i HIR 5 22 ity oz 6653 4 L
S0 TR T b T R SRR B i, o IR B P RS
ST R 2 = T A2 I NP (P <0.05) , 4%
@aﬁ'ﬂi%ﬁﬂ‘?—%ﬁﬁbﬂh@@ <0.05), HAx b
BERITC W FEME2 5 (P >0.05) . FRIR6E
T Nz 05 5 B 4> £ B 1 I rp o T AR R i A
EE , % HIR S0 0 2 S 35 1R TR (P < 0.05) , B4
PR RN RN 2R TG 35 22 S 40, R iy e A L TR
P FHR(P <0.05) ; 2 B NP B2 Bk 24 R o 2%
B FHR(P <0.05) , 4 2R Fl 5552 20 R G o 35
SAHM(P>0.05) , HoAR 075 2 B R 14 K
THR(P <0.05) o 2l HIR 81 5 Kty 4 8 % 695 7y o
it B SRR B, 4y 3k 92.56% £2.31%
H93.17% +0.36% .

R3 FRBMEHmMAGZGLEZARPOTIRERSE HFEERIEHMUFETS (n=3)

Tab.3 The essential amino acid content of protein, EAAI and chemical score in

S. curriculus and C. mrigola whole body(n =3)

BRI P s R A2EPEy
WS LR Amino acid content of protein/(g/100 g) Chemical score
Amino acid i HR it 2 T ik 5 77 AR i 2 B I 85
S. curriculus C. mrigala S. chuatsi S. curriculus C. mrigala
HE R His 1.56 +0.72° 2.24 +0.08" 2.11 £0.01" 0.74 £0. 54" 1.06 +0.08"
FEZR Arg 7.12 +£0.30° 6.32 +0.00" 5.40 +0.06* 1.32 +0.39" 1.17 +0.00"
JRE R Thr 3.75 +0.09° 3.73 +0.00° 4.19 £0.01" 0.90 +0.08 0.89 £0.00
R Val 4.07 £0.19° 4.05 +0.00" 4.67 +0.05" 0.87 +0.16 0.87 +0.00
HEZR Met 2.42 +0.09% 2.33 +0.00" 2.58 +0.10" 0.94 +0.09 0.90 +0.00
HEE + WA R Met + Cys 2.59 £0.06" 2.43 £0.01° 2.64 £0.06" 0.98 £0.06 0.92 £0.01
SSe AR lle 3.77 +0.17° 3.82 +0.02% 4.15 £0.03" 0.91 +0.15 0.92 +0.01
ER Leu 6.21 £0.33" 5.93 £0.08" 6.78 £0.01° 0.92 +0.31 0.88 +0.07
HNEIR Phe 3.55+0.19% 3.37 £0.15° 4.09 £0.07" 0.87 £0.16 0.82+0.13
RINEIR + % %52 Phe + Tyr 6.30 £0.15° 6.12 £0.09° 7.67 +0.09" 0.82+0.13 0.80 £0.07
R Lys 6.76 +0.28 6.42 £0.08 6.98 £0.65 0.97 £0.27 0.92 +0.07
TR ERRHE B EAAT 92.56 £2.31 93.17 £0.36 100. 00 - -

T W — AT 8 PR AR T B A Rl R 22 5 i 35 (P <0.05)

Notes: The same line values with different superscripts indicate significants difference( P <0.05)

Xof b 2 IR 0 ) B 2 1 o b T R PR 1 b
VP, UK R, 1.32 £0.39, B & T
B NP (P <0.05) , Ry AE BR il 1 2 61 5 fAIK
PR ER , AF 053 0. 74 £0. 54, B LT
Zz B PR (P <0.05) , W hy 875 — B i 1 S JE 1R 5

HAR I T S IR 1y BRI P 23K R, (R AL 23
éj\i*’af 0.82 Dk I, 5 &g 2 5 4 W &
(P>0.05) . XFHbZ2 K % 8% & 7 ot b b 7
BRI VT 53, K 2 R A2 2 W2 F i, 43 9l
9 1.17 £0.00 F1 1. 06 +0. 08, Jy Ak P i 4 & 3k
PR s B AR RN 2R , 2= 174 4 0. 82 +0. 13,
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— BRI PRI IR ; AR 1 b 5 BR8N R
’FﬁJ @e‘é&%@ﬁ,@%%ﬁﬁﬁjf 0.87 KA Lo

3 g

I AL A o K 23 B R

Ze RS A AT W) B E SR AL, T RE
E%Fz@liﬁlﬁi Bl 2 K7 I E 2R R, —
W T 2E F7 ARG PR " [IRE,
DR HIR A 2 B 0437 0558 R0 6 A1y S 28 75 SR ) o 441
AT R, X3 A IR ) R RE R R
FHAN R, RO R T RN I ) A g 1 22
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i o BRIV R AD £ 2 A IR A2 35 SRR LK
T EFEE ) W AN AR /NI A K B B S TR
R, H AL 2% 2 RN RE % R R A
[ 1

S A K S BT B8 A Y B R ) o R RE
FERAR AR B AL RO R, R 5 8 b
26 JRIVIFN e 5 55 % PR OC, HIR W5 A RE 5 6 B
PR FFE AR . AT, 2R IR 6
22 B INRL 8 4 7K S PSR ARG | B 1 5 R B o 25 B 1
i s, EL 2 R S8 i 077 R RE 2 % 2 b 22 i T 8
B KA SEATR, A T I T TR 34 R A
PEALTE 22 (18 F7 1) Jo R S8 15 I RE &, H % HIR A0 %)
95 %) 5 5 M {1 L 22 i oz 6

R4 Y= W W= S i< ER NN
S A SR AR TR S R E SR, R AR
BRI SR AR E 77, R T @ BE TR 1Y)
NG, R SR E IS 2 R AW
2 VEM AR 8 8 BTRCR A R BTRSOR R
ARG s B R < I e B P YA S
TEK AR R 2, I J7 1 BB, HL Y 52 BR a5
T4, R, SR AR 2% 07 8 i 75 s SE R 45
B AV AN — e AR T

AWFTE A, 3 P A Y 4 R 1 P ) 2 S
PR ZH 1 L AN ] 3t 2 #0228 2 () b iy a1
ZSIE R o X AR AR 8 2 g A g 5 6 4 £
EER P UFR R S, K 0w kR
TRT5, Ay B i 1 0 75 28 IR, 150 W 3 0 75 2
FERE AN RET R AE KT 2, A5 R & 28U
BERBOG I, 33Xt 20 A2 8 % 5 AR 7 R R
24,0 ~6.0 EHZ —, B2, RIREEHIZE
I hnPris i) EAATL 433 553k 92.56% +2.31% Fil
93.17% +0.36% , 1t B i P b E R0 P 075 28 5
PR 2H 135 8938 11 o 57 2 I 2Ll ) UL A5 R B
1A 25 A4 1 4 (Atractoscion nobilis) AT 5T
UESE, HoA: K Skt [ B ) EAAL Z [A) A 3] i
AIEA " F 8 EAAT M PEM AR vE " ,86% <
EAAI<95% ,J&F RIFE AR,

AR IETEFRMEEN AT, AR IR S s
05 1 R i it %85 4 LU 22 B bz 85 v K 43 T
1%, B 0T BB 3 o R A R Y LB = K 4y
FUK Y BEAR, EAAT 2% B0 i 2 5L IR 2H B 117, ok
L S8 %of ¢ EL A 650 v 1) SR AN, AR IR A 42
B I 68 5 HE 0% 2 W AT Y. SR RS B R —

LEZH SR MR TN G R & R s O T o A T
PR RIR A IR AL ROR o A TE A5 2R 0 )t S 21 7
SEOTRE 7B VDR R AR, X e AR 85 7 5 05 U

S 30k
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Abstract; In order to evaluate nutritional value of Squaliobarbus curriculus and Cirrhinus mrigala to Sinaperca
chuatsi, chemical components were determined and energy density were estimated in S. curriculus with body
weight of (5.27 +1.03) ¢,C. mrigala(5.05 £1.21) g and S. chuatsi(5.19 £0.92) g, to explore the
feasibility of replacing C. mrigala with S. curriculus in S. chuatst culture. The results showed that protein
content of whole fish in S. curriculus and C. mrigala was significantly higher and moisture content was
significantly lower than that of S. chuatsi (P <0.05). The essential amino acid indexes of the two fishes
reached 92.56% +2.31% and 93.17% +0.36% ), respectively. Chemical score of most essential amino
acids were higher than 0. 84. Fat content and energy density of S. curriculus were significantly higher than
those of C. mrigala and S. chuatsi, and ash content was significantly lower than that of C. mrigala (P <
0.05). It indicated that the two fishes had high nutritional value to S. chuatsi, but S. curriculus showed
higher nutritional value than C. mrigala. 1t is feasible to use S. curriculus to replace C. mrigala in S. chuatst
culture, which provides a reference to transform culture methods in S. chuatsi.
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