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Tab.1 proximate analysis of fish meal and fish

protein hydrolysate (dry matter) %

i H 3R K AR iy

items fish protein hydrolysate fish meal
/K4 moisture 75.81 6.14
FE A crude protein 59.51 67.84
FUIRW  crude fat 18.35 10.05
K4 ash 14.21 17.49
fiff  phosphorus 2.08 2.13

AN NG 17 R 56 0B SRR R A 80 40 (L 6 AR AR
KR 745 )0 2 i it AR AR L, A
B A 0] DR A FEAR A A KR . S T
Jrv, AT i A5 S 6 kL T B D (R ) &
i, DABEIR AR PR A VR AR R A S e T
WS, DIOROBOR DR 457 S 50 4D} C T L 18]~ £
TEFM5 MPHG6PL J5 22 [8] 4% 32 2L JFURHC Fb AR 47 JE A
—%;, JEFM5FPH3., FPH6. FPHI2ft J5 2 [a],
KR E A . MFFE S Bk S5 | —
o A5 Ak, DAPR A 2% S0 50 2 )Rk i) 24 356 R °F- i
PE o ORI M AR B30 DR (8 R SR R TE &
e 7 R — 2

SEYR T T A RCE SR LM W2, A
BEE B, Beli. Bk, R /KF R EER
JoBH R 60 B i, VRTINS KRR, e
JEHK 2006 R LI T4 i B4 H 1.5 mm, K3~
SmmifFk, KTJE, —20 °CE IR

JH Sykam S-433D % L2 73 B {0 2 75 3] 45
S 21 FRDRR Y K f R R L U S A SR R 1Y 2
W3, MEAKBY SR ARSI AR .
He W e B AR AR (P<0.05), R AR AL TR A
FERRK V5 HAR R FUK RIS INELIEAH DG, FPHI2
Z P A AR W T A S SR 2H (P<0.05),
FPHI12J& Iz 5 30.0 mg/kg, ZFMH15.51%),
FPH3. FPH6. FPHI1241 1 /K F- ¥4k F3.0 mg/kg,
MFM. MPH6%3%°4322.0, 229.0 mg/kg.

12 ZReB5FEEE

B ST 500 7E W VT — J2L % B b i 3 00 4
PEAT, ZETARL 40 mx60 miry it 3 i 8 52 5
FIOUME N 1.0 mx1.5 mx 1.5 m), LA £ B A< 10T
KU, W HE T E 1A 1.5 KW g 2R 4
B, 43 KiZF712h,
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Tab.2 composition and nutrient levels of the experimental diets
287 groups

FM MPH6 FPH3 FPH6 FPH12
J2KH/% ingredients
4KHE  fine rice bran 12.8 13.3 11.1 10.8 13.0
KK rice bran meal 0.0 0.0 5.6 6.6 6.0
HH1  soybean meal 16.5 16.5 0.0 0.0 0.0
KRG soy protein concentrate 0.0 0.0 19.0 18.0 16.0
ik cottonseed meal 9.0 9.0 0.0 0.0 0.0
Mi¥FEE T cottonseed protein 0.0 0.0 19.0 18.0 16.0
TKEAK  corn gluten meal 5.0 5.0 6.0 6.0 6.0
MMERK}  blood powder 1.5 1.5 35 2.5 2.0
1t} fish meal 30.5 24.8 0.0 0.0 0.0
1R HKMRY)'  fish protein hydrolysate 0.0 6.0 3.0 6.0 12.0
AN pork powder 3.0 3.0 8.5 8.5 7.0
BR %S  Ca(H,POy), 2.9 2.8 3.8 3.6 3.2
WhATKY  zeolite powder 2.0 2.0 2.0 2.0 2.0
/N wheat 13.0 13.0 13.0 13.0 13.0
Wi soybean oil 2.8 2.1 45 4.0 2.8
TR premix 1.0 1.0 1.0 1.0 1.0
il total 100.0 100.0 100.0 100.0 100.0
EFRAKP(TYFRER) nutrient levels (DM basis)
M H/%  crude protein 40.23 40.23 40.63 40.41 40.35
JSM%/%  total phosphorus 1.87 1.86 1.85 1.85 1.85
HK531%  ash 8.27 8.23 5.45 5.78 6.36
KB /%  crude lipid 8.27 8.22 8.25 8.26 8.27
fi5/(MI/kg) energy 19.72 19.36 19.94 19.59 19.52

Ee 1L AEFUKEWUT YRS SRS 2 TURERET 2 FOREREHE: 47 25 mg, £k 640 mg, 4l 130 mg, #F 190 mg, it 0.21 mg,

0.7 mg, % 0.16 mg,

% 960 mg, #10.5mg, 4E’EFA8mg, 4E/EEB, 8mg, 4E/EEB,8mg, 4iAEBg 12 mg, 4E/EFEB,,0.02 mg, 43 C

300 mg, ZMRAG 25 mg, MR 25 mg, 4i/EED, 3 mg, 4iEHEK, 5 mg, MRS mg, NIEE100 mg

Notes: 1. Calculation of fish protein hydrolysate in the formula with dry matter. 2. provided the following per kg of diets: Cu 25 mg, Fe 640 mg, Mn
130 mg, Zn 190 mg, 1 0.21 mg, Se 0.7 mg, Co 0.16 mg, Mg 960 mg, K 0.5 mg, VA 8 mg, VB, 8 mg, VB, 8 mg, VB4 12 mg, VB, 0.02 mg, VC 300 mg,
calcium pantothenate 25 mg, niacin 25 mg, VD; 3 mg, VK3 5 mg, folacin 5 mg, inositol 100 mg

B HUCAHT VT — B2 77 5 3 M b 3 B A1,
FUAR RS . fEERE, PRJT H (30.08+0.35) gy HE
BR300, FEVL/TSH, BHBRINTER
(n=3), HEMFE201E, S5 R FE YAk e
JaHRIEAI M . H & 21K (07:00, 16:00), H
P AR TR 0 3%~5%, B TORAS B 1k
A B T R AR A R . 1B U 201546 H

2H—7H30H, it60d, FE5H W EKIE24.1~

36.0 °C, A fREWKE>T7.0 mg/L, pH 8.0~8.4, &

AR E<0.10 mg/L, V. fil§ iR £k ¥k £ <0.005 mg/L,
T AL vk £ <0.05 mg/L.
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Tab.3 amino acids and biogenic amines composition of experimental diets (DM basis)
2159 groups

IKMREFETR/(2/100 g)  hydrolytic amino acids Wi B LR/ (g/kg)  free amino acids

FM MPH6 FPH3 FPH6 FPHI2 FM MPH6 FPH3 FPH6 FPHI12
WEME  Lys 1.92 1.91° 1.78° 178" 1.80° 0.88" 1.62° 1.05 1.69° 2.58"
FiaiR Met 0.86° 0.82° 0.66"° 0.66"° 0.68" 0.49° 0.36" 0.26° 0.57° 0.61°
FHER  Arg 1.86° 1.92¢ 261° 251" 2.40° 118 2.1° 243 2.96" 3.53
HEE  Thr 1.28 1.29 1.34 1.31 1.31 0.77° 1.36° 0.36° 0.68" 147"
&R Val 4.80° 4.89™ 5.29° 5.15% 5.12% 117 1.7 0.51° 0.99° 1.81°
HHER e 1.15 1.18 121 1.20 1.20 0.74° 1.06° 0.32° 0.67° 133
AR Leu 2.58° 2.69" 2.92° 278" 2.67™ 1.77° 2.79° 0.92° 1.96° 3.96"
%8R Trp' 0.40° 0.65° 0.28° 0.41° 0.69"
A8 His 1.08° 111 1.16" 1.16™ 115" 1.65" 171 0.41° 0.79° 1.46°
HKINZE; Phe 1.54 1.48° 1.87* 1.77° 1.67° 0.66" 1.16° 0.41° 0.80° 1.50"
DA TEAERE  TEAA 17.07°  17.29 18.88° 18.32° 18.01* 9.71 14.51° 6.95° 11.52¢ 18.94°
Y8R Ser 1.44° 1.46° 172 1.66™ 1.59° 0.49° 0.63" 0.25° 0.41° 0.64"
BEE Glu 5.25° 5.36° 6.41° 6.15" 5.86" 1.60° 1.98 0.75° 1.15 1.75°
H&® Gly 1.74° 1.79"™ 1.93 1.91° 1.87" 0.86" 0.83" 0.28" 0.44° 0.74°
N  Ala 1.84 1.83 1.82 1.82 1.75 2.51° 3.18° 0.98° 1.86° 3.64°
PP Cys 0.29 0.31° 0.46" 0.41° 0.38° <0.05  <0.05 <0.05 <0.05 <0.05
HEBR  Tyr 1.06™ 1.00° 1.14* 1.08" 1.03" 0.34¢ 0.83° 0.36" 0.73° 1.39*
% Pro 1.55° 1.67° 2.02° 1.92° 1.79 0.66" 0.59° 0.18° 0.30° 0.50°
KA Asp 2.9 2.94° 327 3.21° 3.15° 1.01° 0.81° 0.82° 1.10° 1.94*
RAWNE  Asn 1.72° 1.91° 2.69° 2.71° 1.82"
B%® Om 0.28° 0.39° 0.13° 0.21¢ 0.42°
RERR Tau 4.84° 4.81° 0.60° 1.17° 2.12°
MK TAA 33.14°  33.65¢  37.66° 36.48"  35.42" 24.02° 3047 13.99° 21.60" 33.90°
J7l/(mg/kg) Cad 526.3* 5135 139.5° 252.5° 485.1°
2 f%/(mg/kg) Hise 322.0° 229.0° <3.0° <3.0° <3.0°
JEh%/(mg/kg) Put 193.4*  152.8° 16.9 22.3¢ 30.0°

Ee L OERH TR E ;R P RABIRA R 7R 2257 B4 (P<0.05), R
Notes: 1.Trypyophane can’t be determined for hydrolysis. Data in the same column with different letters indicate significantly different(P<0.05), the

same below

fa P a6 R, AR R IR FEAS AT 4t
B TR 3BT . FRIEEE AT, 1524 h, Xt
AP B A AT AR, THE, TR R R
SRR R E e S RS R E
JE &, THRE A BTURAR . IRIIURER

B PR BEHLC R A0 fR B A ke, R
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A %5 1 if 75 450.2 mLIR & J5 40 %€ 7 0.5 mL
Eppendorfi i, AN RIFEVE N I HERD , TRGE
UG T =50 cCURFHORAA TR

1.4 B

FE SR AL TR R #6324 5) . FILGI-18B#Y
A0 TR HL 8 20 I K o BLIRE Ak
(GB 5009.5-2010)l 2 #8575 5 R IR #2 %
(GB/T 14772-2008) 2 #LA5 W5 7% & ; GB 5009.4-
20107 J 00 2 K47 % s fE iR FHXRY-1CHY
AL TN 5 T A R E W (AST) . &
W% 2 M (ALT) . /& % FE G &5 1 (HDL) . IR% B
fE# H(LDL)., EEH(TP). HIEH(ALB). JH[H
fi (CHOL) A1 H 3 =ik (TG)2R FH Mk 55 C8004: A 3
ARG T AN E

TR A IR . AW ik 1.0 g
i, A S%MEE L K A7 BRS mL, ¥R E3 minft /iR
%], 12000 r/min, 4 °CE.0>10 min, B FiHW®,
TUIE FH 5% 3 K BR 5 mLIE RGBS O, & IF
VSR Sy PRI . 5 OB Sykam S-433D %Y 2
FEIR Ay A o B0 2, A b i S R R
A 0 i3 3k L A2 AR B B b R VA — IR R R Ok
B = EATA RN A RGE I G R T A TAR
IR BAT %A R 570 nm, S2100/E
713000~4000 kPa, P& &I #0.45 mL/min,
S4300 52 ) %% i 3% 0.25 mL/min, 438 AE A R 58~
74°C, JN gl JE130 °C.

KRR FETRINE ik BLO.1 ghEdlh, A6
mol/L HCL(0.1% 4 i m/V)10 mL, 110 °C/Kfi#24 h,
2l 5 L10.02 mol/L HCL fiff BV k45 BUK -
$2 IO ] Sykam S-433 D5 42 5L W2 43 A 43 25
FE, FE P K i i TR A 1 Na 5 4 4 i 1 Uk
VEWZ —WRVE TR, B =BT, M A
POCTIRI= o050 Wi R B 1L P D& e i~ o i
1.5 HE&EFZE

7 58 A K K (specific growth rate, SGR, %/d)=
100x(InW—~InW))/t

5 ¥} 22 5 (feed conversion ratio, FCR)=
W (W\—=Wy)

5 M T UL (protein retention rate, PRR, %)=
100%(P,—Py)/ Wy

fig Wi DT BL % (fat retention rate, FRR, %)=
100x(F,—F o)/ Wy

I 7% (condition factor, CF, g/cm’)=100x W/L®

FF 1K I (hepatosomatic index, HSI, %)=
100x W,/ W

AE 1A L (viscerosomatic index, VSI, %)=
100 W,/ W

Jiz 1A Lt (intestinal length/body length)=L;/L
K, w,. Wil h% R E(g), WIKHE
(2), CRTFRRE), Wi, Wosd Bl AR B
(). WA R TR (2), W, BEIRRL A i
(8), Pi POyl A ARKRE A BB (g) . VI
PREE BT A (), W WEE H TR A B & (2),
Fy. Food iR 2 ARG Wi Bt (g) . B0 46 M s 5
it (g), WeNBENi B A BB h(g), WA ARGt
(2), W fa A Py e i (), W o A AR T A
Bt (g), LMK (em), LK,

L6 HEGIHS SR

B R B4 4 Excel 2003425 % Bl 5, FHSPSS
18.0E 17 B [K 1 J7 2243 HT (One-Way ANOVY), [
i 47 Duncan [ 22 1 340 Hr SE 50 8008 1) 22 57
i, 4 UL PE bR ME 22 (meantSD) R s, DL
P<0.0570 22 7 1 & K

2 HiR50H

21 BEHKBYMEFEEKERERF A
ZppA

IR A I TR v B A0 BT 3R 45 A B[R] TG i
22 5%(P>0.05)(#4). LLSGRF /% 5 §i 1 4 K i
B, 2R B8, LIFMOAXT, FPHI22Z % AR
#(P>0.05), MPH6. FPH6[%AX 124.39% . 23.58%,
225+ 1 % (P<0.05), X T EL&%, FPHI2Y
FMZHFCRZ: # A i 3% (P>0.05), MMPH6, FPH3,
FPH62 5 I 3 (P<0.05), Fh# 1 32.14%~42.86%:
MPH6 . FPH3, FPH64 PRR & & {k T FM Al
FPH12(P<0.05), F&AK T 21.11%~27.78%; MPH6
ZFRRILFMAK T 41.51%(P<0.05), FPH3., FPH6,
FPH127G & 3% 25 {k.(P>0.05).,

FRZEIR R, 7 R R, D
£ 58 7K 407 AR 20 1) f R fif 5 3 £ 119 A 4k
FET R DRL AR BRAIL ;AR T b (1 B i fa H
R, LA 12% 0 8 K A4 (1 9 50O /8 R fa k) 7
i AW, AR K B RN RDRE IR 5 30.5% )
HIEREELESR . BURE12%0E AKBRY (T
W J50) 5530.5% 4 0k X T 8 A0 i AR R L A
B B — o 1AM
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22 S8ERAKBYNEREENSEME

25 LI 41 B AR L 5 J7 T, MPHG64: ke
Jig W ELFMAIE T 13.13%, {H 25 50K . 3 (P>0.05),
R DA 2R KR (T B B R 20% 1 ks,
i Hifa 2 aigl FRaRENnasE. FM5H
b TG A HORR A £ 8 K R S g AR L, 7K 4
LA . Koy & 800 3 25 5 (P>0.05)(#£5).

X FIEAR$ERR, FPH3, FPH6, FPHI2i% i
fa e . ik s FREM, B R % 25 5 (P>
0.05), WEMRHEA B 8428 f6(P>0.05), FPHOAT{K
e K FFM(P<0.05), HAb4 LB % %7

(P>0.05),

FPH3 . FPH6. FPHI12% Fifa il A iy i 25
S TR B A R K B KB T, TR
His. Ser? fiH [ (P<0.05)(6), TMiTyr. Taufl &
(P<0.05); S5FMA#Lt, FPH6., FPHI12f) Thr,
His. Gly. Ser. Ala, Asp/x TFAAY] W % T+ &
(P<0.05), MPHG64% Fi it 55 4 3& R /K - 5 FM
TG 7 22 5 (P>0.05). JJLPA Hh Tausy HAE H KT
X ZWE 1, FPH3LA Tauk ¥ i F K T FMAH
(P<0.05).

XFH TR AR 5 HAE WA rh i B o =

®4 BEAKBYUNEFEEK. ARMERNZMW

Tab. 4 Effects of FPH on growth of P. fulvidraco =3
05 groups
FM MPH6 FPH3 FPH6 FPHI12
VI /g IBW 30.15+0.28 30.23+0.34 30.25+0.43 29.95+0.18 30.10+0.35
AR /g FBW 63.244.8"° 52.9+3.7° 56.5+2.1% 52.9+4.6° 60.2+7.1%
BTE SR 100+0 96.7£2.9 1000 1000 1000
e 2E KR /(%/d) SGR 1.23+0.14° 0.93+0.13° 1.040.06™ 0.94+0.13° 1.15+0.17"
5%t A L /% compared with control - 2439 _15.45 -23.58 ~6.50
R RE FCR 2.8+0.6° 4.0+0.4° 3.740.3 3.9+0.3 2.9+0.3°
5%} 21 L/ % compared with control - 42.86 32.14 39.29 3.57
HARDIIAZ/% PRR 18.0£2.6" 13.342.4° 13.0+1.0° 14.2+0.7° 18.0+2.3"
AR IR Z/% FRR 52.942.6° 30.9+7.8° 39.2+4.8° 41.5£12.5® 49.4+17.0°
e RN T X AL
Notes: “—’represented lower than control group
*=5 aEBRKBYNERGERS MR EERNE I ESEE)
Tab. 5 Effects of FPH on body composition and body parameters of P. fulvidraco (mean+SD) o

05| groups

FM MPH6 FPH3 FPH6 FPHI2

A4 body composition

JK4>  moisture 68.6+1.4 68.5+1.6 69.4+2.3 66.8+1.3 67.3+1.4

HIE I crude protein 17.0£0.4 17.1£1.1 16.7+1.0 17.5£0.3 17.4+0.8

HMIHEWT  crude lipid 9.9+0.8 8.6+1.1 9.2+1.2 10.0+1.3 9.642.1

K4y ash 4.57+0.26 4.56+0.09 4.56+0.38 4.66+0.12 4.35+0.18
JEA4kIRHR  body parameters

R CF 2.07+0.09 2.09+0.12 2.17+0.01 2.16+0.10 2.14+0.12
JFRLE  HSI 1.85+0.45" 1.7740.08" 1.73£0.15® 1.39+0.15° 1.56+0.07"
AL VST 7.6+0.5 6.1+0.7 7.0+1.2 7.4+1.0 7.2+1.4

JfA&LL  intestinal length/body length 0.75+0.08 0.74+0.13 0.81+0.06 0.81+0.08 0.77£0.05

http://www.scxuebao.cn
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*6 BERKBEYNAPEINANSSEREMRNZIEEHEHAREES)

Tab. 6 Free amino acid composition, free taurine in P. fulvidraco fillets (mean+SD) mg/g
A7) groups
FM MPH6 FPH3 FPH6 FPH12

AR Lys 0.500.09 0.53+0.09 0.430.09 0.50+0.07 0.68+0.16
iRz Met 0.05+0.01 0.040.00 0.04+0.01 0.050.01 0.05:+0.01
WHER  Arg 0.09+0.02 0.08+0.01 0.07+0.01 0.08:0.01 0.1120.02
JEMR  Thr 0.40+0.07° 0.47+0.04™ 0.60+0.06" 0.57+0.10° 0.58+0.10°
4WER  Val 0.10£0.03 0.11£0.02 0.18+0.02 0.13+0.01 0.13+0.03
R e 0.07+0.01 0.07+0.01 0.08+0.02 0.09+0.01 0.09+0.03
S E i Leu 0.15+0.02 0.16+0.03 0.19+0.04 0.19+0.01 0.20+0.07
M= Trp 0.11:0.04 0.12+0.04 0.10+0.01 0.14+0.01 0.15+0.02
R His 0.25:+0.04° 0.28+0.04° 0.47+0.07" 0.510.02° 0.40+0.02°
KNE  Phe 0.09+0.03 0.07+0.00 0.07+0.01 0.09+0.02 0.08+0.02
MBS E R TEFAA 1.82+0.13° 1.93+0.08" 2.23+0.34" 2.35+0.12" 2.47+0.42"
HZA®K Gly 1.05+0.42° 1.51+0.23 3.58+1.06 3.07+0.50° 3.07+0.61°
HAMR  Tyr 0.09+0.01% 0.07+0.00° 0.06£0.01° 0.10£0.01° 0.09+0.00"
WHER Ala 0.87+0.19° 1.04+0.07" 1.46+0.50° 1.42+0.21° 1.3620.11°
BHAE  Glu 0.09+0.03" 0.13+0.06™ 0.36+0.24" 0.21£0.07" 0.18+0.10"
25 Ser 0.19£0.02° 0.24+0.02° 0.52+0.08" 0.46+0.09" 0.36£0.05"
S5 Om 0.23+0.07 0.25+0.03 0.23+0.08 0.27+0.06 0.27+0.03
REHE  Asp 0.11+0.03" 0.12+0.01° 0.16+0.05® 0.16+0.01° 0.16+0.02°
A Tau 2.5+0.1° 2.4+0.1° 2.0+0.2° 2.3+0.1% 2.4+0.3°

RIS EIR  TFAA 7.0£0.4° 7.840.3° 10.6+2.2° 10.4+1.0° 10.4+1.1°

1 A8 A VE Pearson Al 5 40 A1, 4G 56 XU &g =
P, FEARER=5(37). WLIA S & 3R 4 m AR 1k
HHWRLT AR A X, & Thr, Val, His
5HAE BB 7K - 2354 2 (P<0.05) .
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RiE
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HAR A 1# R 7K “F-/(mg/g)
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1 EARFEBRSENENALEEREIENXR
Fig. 1 Effect of dietary taurine level on taurine in
P. fulvidraco fillets
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HARAST, ALT, HDL, TP, TGAZfaE H K
) 15218 (P>0.05)
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W EMEREENEST A URAEFT X
77 BT R AR S S T Y 25 R, foky A
T2, EEZ T A R .
110 °CAA WML /2, Mk . s HKEY
PRa T e ) B AR i, WA &R
2 (L AT e T BURBUR Y BTy ik . O
EACTR M, RSN EBEEREAE
VIR, Wik, ¥, mE KRy S50
b, ATREOR 4 T 2 Y B BUSY) B G

G 1 OF fEUB 7 A B B, PR
TEFRBH K™ S W A 77 PR RE L A B 45 07 ThD
ARERA — RIS . KRR BER, ER
Mamph, 12%mEAKBEY(TH S
30.5% 1 fats 78 A 7= PR R O I H A — 5E 19 5F /L
P, —J7 i KR L AR IR T
K B A ARG B M par s, nl R 35 R AR R o
Ay B R s O3 — O, ORI AL
PRI A 7= 1Y) £ B I i ) RE A B G M T A R A
FR 7K 7 Sl 8 SR AR B, AR A B A 4]
BHRFHACR o

IR B K 7 Bl % ) e AR R B — i IR
ik, 5 H ARG A S Yy & e S sURE . R R
FUBC RS, ok 8 oAl T A . E R 1 oF
M rE . R T R AN S A IR 7 IR A R
AR ZES, B — SOk BRI o X 57
SHOK =Bt Ta 1, BR T E RR LT 2,
IO 1% ik A7 A PR B AR A 5, HH AT Ik,
XX RAFIRIM I ib A SE AV A, TR Tk
RAAERN T ALEd, SRR
FRATR . AW S LA DT TS T e B, AL A 3
—SEZER T —E R T . DA TR R
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Tab.7 Correlation analysis of essential free amino acid in P. fulvidraco fillets and amino acid in experimental diets

TiH AR PRER RER AR SR AR AR AER ANAR SO HEAER
items Lys Met Thr Val Ile Leu His Phe TEAA

Pearson/} 7 45 A R
Pearson analysis result

—0.017 -0.182

P{i P-value 0978 0.770 0.807

0.042 0.003 0.144 0.397

-0.152 0.892" 0.981" 0.751 0.495 0.903" -0.180  -0.010

0.036 0.772 0.987

TE: "7£0.05 KR b B A
Notes: P<0.05 (bilateral significant)

*8 BEAKBYEAREHNENEMEEEERNZNERESREES)

Tab.8 Effects of FPH on serum biochemical indices of P. fulvidraco (mean+SD)

Wi H 0 groups

items FM MPH6 FPH3 FPH6 FPHI12
R NE/(U/L) AST 203.5+41.7 193.7+54.4 197.7+13.3 205.0+21.5 163.3+32.6
BN B/(U/L) ALT 5.5+0.7 43+1.5 5.3+1.5 5.0£2.7 43+12
1% & JIG £ 41 /(mol/L) HDL 2.17+0.13 2.13+0.16 2.03+0.19 2.20+0.09 2.04+0.19
%% I A2 1/(mol/L) LDL 3.8+1.1 4.1+0.4 3.0£0.9 43+1.3 2.940.8
REA/(gL) TP 39.6+1.9 414423 39.043.6 42.4+3.1 40.8+3.6
I H/(g/L) ALB 12.1£0.3° 10.9+1.1° 9.8+0.6° 11.240.7% 10.8+0.9"
JIF i §£/(mol/L) CHOL 8.4+1.5 8.5+1.3 7.5+2.3 9.742.2 6.8+1.8
H i = F&/(mol/L) TG 5.6+0.5 5.0+1.7 5.4+2.6 7.0+2.0 5.2+1.6
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Effects of fish protein hydrolysate on growth, body composition and serum
biochemical parameters of yellow catfish (Pelteobagrus fulvidraco)

WU Daiwu', HEJie', YE Yuantu", CAI Chunfang ',
WU Ping', LUO Qigang', PU Qinhua’
(1. School of Biology & Basic Medical Sciences, Suzhou University, Suzhou 215123, China,
2. Star Industrial Co. Ltd, Haiyan 314300, China)

Abstract: The aim of this study was to investigate the effects of fish protein hydrolysate on yellow catfish growth,
body composition and serum indicators. In practical yellow catfish formulation mode, a control with anchovy fish
meal was prepared. (D A control diet containing 305 g commercial fish meal/kg diet (FM) was prepared, and 6%
of fish protein hydrolysate partially replaced 20% fishmeal (MPH6) at the same formulation mode. @ With 305 g
commercial fish meal/kg diet (FM) as the control, inclusion levels of FPH in 3% (FPH3), 6% (FPH6), 12%
(FPH12) were added into non-fishmeal diets directly, and the five experimental diets were isonitrogenous,
isolipidic and isoenergetic. The diets were fed triplicate groups of yellow catfish [initial body weight (30.08+0.35)
g] for 60 days in outdoor farming system. The results showed that, the SGR, FCR, PRR and FRR of FPH12 have
no significant difference with 30% FM, but MPH6, FPH3, FPH6 decreased by 15.45%-24.39% , FCR increased by
32.14%-42.86%. In PRR and FRR, the PRR of MPH6, FPH3, FPH6 decreased by 21.11%-27.78%, FRR of
MPH6 decreased by 41.51% compared with FM. The moisture, crude protein, crude fat and ash of fish have no
significant difference in all diets, and a variety of free amino acids in fillets of high plant protein dietary is
significantly higher than that of FM, and partially the levels of Thr, Val, His in the dietary is significantly
associated. There were no significant differences of HSI, CP, VSI, intestinal length/body length, AST, ALT, HDL,
LDL, TP, CHOL, TG compared with FM, except the ALB of FPH3. So, there is a certain equivalence between
12% fish protein hydrolysate with FM on yellow catfish growth, feed utilization and indicators; too high plant
protein has a significant negative impact on growth performance, and fish protein hydrolysate can elevate the
levels of free amino acids in fillets, particularly flavor amino acids.
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