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i E. RRAAARNLAES KB I RTF S EAS DS R G RR R R LA Z R
2 A H A E G MM —CProl #= CProll . 44Xt CPro [ #= CPro Il £ X v Z ¥ ( Mi-
cropterus salmoides) 778 W ¢ 5 JA 5 R | B #] 4 48% CPro | +30% &% .48% CPro Il +30% # 4
B2HFR(MEAREEH A9%) F M (I 4 FH 12%) 69X 4AH (5 3 4 D1 4= D2) ,
R Ak e ZoF i 4t (D3) ek 88 & (D4) A sH R A A b 4 F4AH s X 2 Z e &k 8 A8
IR W, AP AAA AR 3 AR KA FA KRR EL IR 50 B EL A 11.8 gt ko ZeF
i SRDT.D2UNEEERFLAKEL DI DL ALEFREF(P>0.05), LAFKK
Fal B R H 5 A B EIKT D3 A= D4 41 (P<0.05) , 12 D1 28938 T & 472 A K £ B KT D4
M(P<0.05), ZAMhFEHHEAENKEQRER LREEABERFET W _BSSALEE 2R (P>
0.05) ,/2 D1 D2 A8 e F KB E A ZE QI B BE A S e s B BR B E M 2 % /8T D3 #= D4 41
(P<0.05) ; &40 1) on i Fo BT AR B AL AL B o it BAL BB E R AR LR EALR A L B E £ F
(P>0.05) ,/2 D1 . D2 At 5 A F i — 845 2 Z /KT D4 48 (P<0.05), 5 D3 #= D4 4148
e D1 .D2 LA 3 1 h B F BAK(P<0.05) LA 4K F 2 %32 5 (P<0.05), 4, D1 F= D2
ERHAE R EICT D4 A (P<0.05) , L&A HEH 2 2 %K T D3 #= D4 28 (P<0.05) , L&
R R, VA CPro Il A% & R BLH 6944 R K v 2 ¢F LA RAFAI A K2R, @ LA A
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2015 4%, 2R A 2800 ik 2 20.2 ke, HFF
PL0.3% MK R LT . 1950 4R 2016
AR A ERAA 7 S RYAR R i (LS R T R AR A
1) 11900 77 t K F] 1.69 12 t, Horh 358 0 77
2 B 50% , B 2030 4F IZ A8 bRk ik
) 60% ~70% ', SR, iF 25 20 4F [ A BRAE 1 I
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PR AEIZ) 500 J7 ¢ [V, g0 AR AR N S 2 3
A4l R 2R B sz, BRIk, BE R A R AL AN
FROE B AR, © J0 VL 47 S0 J2 AN W7 1S K A9 K ™ T
AR 75 5K, S 3B R AR R R
KPP FRIE M R 2 —, KREFR RN, &
K AEAERT XS PR | TR E R N R A A% 4 1Y il
A SISO Y R SR, A SR ) B R R
B i R e AR 1 AR A AR 1 BT U T g R 3 K 3R
HRLETL BRI, B — A ) 1l sh ) R I R R A A
TP PUE TN AR, o g akh
Jei S B A R AR, 5 0 SR A £ 2R il A R
Rt BA S SR 38 PR E R 5 3h
T £ 5T I 4% 32 K P DR AT Ol B AR AT Y
Kk,

K OB 1A ( Micropterus salmoides) %4 Jil M
i JE IR H |, HA P 5T B AR > XU
K FAGRE AT B R A R RE A IEAE R,
R B A PR R A 40 20 ¢, B R E
IRK G T ez — SR, [l HoAth P £ P 8. 28
—FE R B X B BT Y W OR R R (45% ~
50% ) , Ho s b DR AR TS L IR 40% ~ 50%
TR DR A R A 0 A (1.1~ 1.3 TTIT/)
FEHHAIE 25 (8] /)N 5 R 2 oK £ 4 (IR B, T 2
FRFH 35 B vk £0 AP R X ™ E R TR 2R
7 R B M ) AT R S A R A R L AT AR DRGEU A B
Kb 2 B A S AR Y R BT R (A R I R
FK i SORITE N Y JL RN Bl A= 20 ) A ) 2 1 o 8
Fie A TR e A7 4 %) CPro | #1 CPro Il , W 5% 8.7~
AT RO A O H rY RS K A —DF B

8% ( Trachinotus ovatus) Bt & B 40% ~ 80%
HOREER I NTI T (100 R R ) G £/ AT
CPro | 1 CPro Il 76 K T & &5 (&5IE H ) o 9 i H
RO AR B DK R e R b ARk A ok i £ Sy Sk
MW 52 & S Y 8 1 B CPro [ 1 CPro 1l
X RS A A LA BT DA SR HE R Y
SEM, DL JF e 28 0% v AR K 11 2R o E 5 A R
PRALARYE

1 #MR5FZE
1.1 iRoefA s

DAL HE K T R0 K A REE Y 1 L i A
SRR A7) 45 A 5 VR 42 AN [R) B 81 T 1 %) AR s
Y8 (A Ak CPro T 8 CPro 1T Jz £t k5 ol 26
F R R, LA 5 80 (& 40.0% I 1k B oK B S5
60.0% 2 A, & A B ol S SR T
AT G LA R LA B A AR RN AR ) A
VR, B 2 b5 A CHLEE -5 s 2 48.0% )
ARG CRLIE T & RN 12.0% ) 19385 15k (D1,
D2) , HA M I E FEK W 1, Gk RURE 2 8 i
Ja it 60 B, BN AR & 5 B3 T £ 9
RS RCE AR -20 TIAF, BEAT, ERE R
AIRPRR A 30% ZE 47K, B a3 4] i 2 4% —
SEFNIES U AR 5 T BROBOR ALK ) R S
TEUUHE UKL, AR M Y TR O BE R0 1/4 ~
1/3, AalREURE R /N Bl R 1 38 6 2 K B Btk AT 9
#% R DA P o i S Rk ( D3) Ak £l (4
FE7 K25 RS K 24t D4 ) o B R,
BIRAKFILEL,

®1 EARERREFKTE (KT EA)

Table 1 Composition and nutrient levels of diets ( air-dry basis) %
i H ik} Diets
Items DI D2 D3 D4
JEkl Ingredients
48} Fish meal 30.00 30.00
CPro [ 48.00
CPro Il 48.00
JENi ¥ Fat powder 12.00 12.00
FEKIEH Corn starch 3.66 3.66
SEBE Wheat bran 2.32 2.32
iR — & 45 Ca(H,PO,) 1.00 1.00
FALNEAE Choline chloride 0.50 0.50
L FFEMEME Ethoxyquinoline 0.02 0.02
A4 ZHUR AR Vitamin premix” 1.00 1.00
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k1

i H &%} Diets
Items D1 D2 D3 D4
Y B FIR A Mineral premix® 1.50 1.50
411 Total 100.00 100.00
35K Nutrient levels”
T¥)F Dry matter 91.31 90.63 91.61 90.92
HLEE A i Crude protein 48.29 48.90 53.95 58.18
HLNENG Crude lipid 12.54 12.06 16.07 29.62
LIRSS Ash 12.62 13.05 14.92 13.32
itk Phosphorus 0.53 0.59 0.77 1.26

1) T wded IR K54 One kg of vitamin premix contained the following: VA 230 000 IU, VD 1 600 000 IU, VE
16 g, VK, 5 g, VB, 4 g, #%# % riboflavin 10 g, IS EE pyridoxine 5 g, #HENZ nicotinamide 30 g, D—iZ FR%5 D-calcium panto-
thenate 16 g, JJLE inositol 40 g, M2 folic acid 1.285 g, 4=#Z biotin 0.006 4 g,

2) BT Y R IR R & One kg of mineral premix contained the following:Ca 230 g, K 36 g,Mg9 g,Fe 10 g,Zn 8 g,

Mn 1.9 g,Cul.5g,Co0.25 g,10.032 g,Se 0.05 g,

3) B3R/ N SEI{E . Nutrient levels were measured values.

1.2 R &K iET

TR B gy £ s T A XS B K
A BN W, IE T 0 L0 B OK 7 R R A PR
N ALY FR G I O 3R 2 A 3R] R R R A
IR I AR LR A 0 R R R, SRR T i
B, 256 24 h, 4 0.01% MS-222 R 5, e UK
ANEES) AR R R 4 £ 600 B [ WD IR 1A R
(11.83+0.12) g],BEHLA AL = 12 /K GG ( AR
1.5 m, 5 2.0 m) W, BREL 50 B fh, B i ) 4 i
3L, AT I 8 JA FRAE . FRAE IR, R OR AR
ML 4 YR (08:00.12:00.16:00 F120:00) , Mg
K B 7K IR G, B R K 1 Uk (oK it ok B R A
9 1/2) 3 B R BRECRL ok Ab, HAv i e 2k ;£
4R, KR A B = T 6 mg/L, B 7E (23
1) C,pH f4F1E 7.0+0.4, 5 A W E K T
0.2 mg/L,
1.3 HRXE

FRIEIR IR TF IR AT, B 8 B fh, 4 A R 5 IR
FEF-80 C VKA, H T )5 S2 1Y 90 Ih B Loy o0
Bro FRFRIZE WG, 258 24 h, XA 2 0.01%
MS-222 R 5 & —FRE, ST AR ; BT
BEDLEL 3 2, SR FH R i K B I, I 43 5 L I
WL, T A 3 R, IR A7 T -80 CukAsi, )5
SEAR bR 0 AT BT ) BEALER 3 &, Bk it H ik
RS AR AA EC R LY 5 BT 55 BEMLER 4
FE A, 430 FH T WLIAL i T LA B L PR) R 4 Ao i 0
3 5E

1.4 EHHHNE

Tk | 4 e R0 LA AL K 43 ORI 4 KL R
J5T FRE B 7 43 00 >R R T 195 (GT/T 6435—
2014) . 5 I 4 4 BE 3 (GB/T 6438—2007) B [&
FEA P (GB/T 6432—2018) R KA #4 (GB/T
6433—2006) M 5 , B 5 &R 40 B W O
(GB/T 6437—2002) il & .
1.5 MmFELEFRUENFFFRERENLIER
zE

DU T, ¥2 VR 1 038 AT R AR AR SE F 4 C
ko I3 T s4 IH [ B2 ( T-CHO) Ik %5 B 5 & 11 B
[ % (LDL-C) | ¥ % i i & 4 IH [ B (HDL-C ) 1
=R (TG) & it DA R M i 12 il ( AKP) 1 7 | 1
TH FIH I o AR A W) B AG T ( SOD) | it A Ak A il
(CAT) i& 1 . B Pt E L BE J1 ( T-AOC) J TN — &
(MDA) 7 2 12k H B ot a4 TRV 5T
PR B, W A5 RS WLAH I S vl B
1.6 FLABRMBSEMTRASRUE

JUL PR S5 ) A 1 0 8 b B 46 B D) g | 9
PR W A M e M R B A 4 ( Univer-
sal TA A, iR AL R A TR A ) Wl E . ik
R0 L, 78 TPA £ T, 2648 TA 25/1000
B R 3k, 3K A 2 BE 2,00 mm/s, I 4 8 5
1.00 mm/s, MR )5 3 2.00 mm/s, K44 75%
PR 2 W45 [l b 2 s, M5 1 3 AL ) o ) 43
E{=L a8

JULIAL 74 AT £ FH it JoT 6 45 24 PR %8 ( COP ) FHEE7K



5 3 W 24 A SR AR I BRARDRLGE R 11 R A R RE UL P i BB AR AR 4 2 ) 2839

FR(WHC) , WLAB AR 2 5 ¢ WHLE T
FB K F L5 min J5 BUH R F U8 400 T3 i K
53 R HE PRI, 2P AR PR 6 LR A ALY 2
R, WLAFRRKSRMNE I 5 g B ILE T 1R
ge b, H S — kg at, 1 ke BERS B R
5 min 5 FRIUILIA A9 5T &, i 3 7K 43 o JE LR A 4
SN NSRS 9
1.7 HEARX
R R R A KR AR R R AR
JUE A LU AR5 238 DL R R WA A AR R VA L S
He i S e b S IR DL A5
B E R (WGR, % )= 100x ( LK fRE -
VIR R ) /WG AR
KA K (SGR, %/d) = 100x ( In A FH K E -
In WJAG AR ) / 37 58 RAL
Tk R A (FCR) = M iARNE4 &/ R & Tkl
FETG (SR, % ) = 100X 56 45 o I 1% 1 4%/
TR T4 Bsf 335 £2.5
FFA H (HST, % ) = 100 x BT JE 8/ & K AR T
A L (VS % ) = 100x P I ] 8/ 4R iR T
HE 36 (CF, g/cm®) = 100X & K AR T/
BRMEEK?;

T TR (PER, % ) = 100X ( LR KE -] 1h
R / (TR S i AL R A B S )
WA BN 2 (% ) = 100xE B ILIA BT i/
WL
WLA K (% ) = 100x (5 7K 5 WLIA) e —
IR LA &) /2 /K Hig LA o
RSB (NRE, % ) = 100x (L RARH LR
10 RRH B 11 5T 5 i — W0 46 T E ) R (AOR B 1 BT
Fr LR IR A R A A ) /

( Ak A5 R A RLRE B 1 BT )

WA A2 (PRE, % ) = 100% ( & AR AT AR
AT B = U A EE x4 0 R i+
BE o R H ) U 0 R 1 1)/ (IR MR A x
TRk & i)

BMAHECE (TNW, g/kg B8 )= 1 000%

() Ak 5 R i > AR B 1 BT ) <
(1-EELERE/100) /[ (BRI TE+
FE AR T P IR IR ) x6.25 ] ;
MEHECE (TPW, g/kg 8 )= 1 000X
() Ak 45 MEE S ) A il 7 )
(1-BEREAFRR/100) / (AR IATE +

Fefa R PR IR ) .
1.8 SHitath
IR I LT +h5 1R ( mean+SE) &R,
K SPSS 21.0 #AF ) ANOVA F2 ¢ #4775 2 7
B, I H Duncan [T 2 8E L, DA P<0.05 fE
h 25 5 W ERRUE,

2 BR55H
2.1 HEKHEgE

A R O B AR KRR TR AR (R 2) 5
RIN, 45 2 103 0 f 1 A7 06 2R IR 1A bE G I 3 22
5 (P>0.05), 5 D3 411 D4 414tk , D2 41 4 3%
AR R A KR FAL B EARA TR (02
SR (P>0.05) , H R R ECRF A& 53 51 8
KT D4 1 D3 40 ( P<0.05), D1 4%
g A KR KT D4 41 ( P<0.05) ,{H5 D2 Al
D3HLEFHEERF(P>0.05), VU g5 RUil, &
CPro I1 a4k X A 171 B 5 ) 12 A= K R0UR 5 7 o )
FpK & £0 AR Y, L[] AT B AR G RE 3R BOR AR L
AR TR B 1 R R i 1 R B 4
22 E&EMALAEIESS

1% 3 FIAL, 76 4 0k R 40 7 T, 45 4L 1A 1
KAy MK 53 Fek & o i % 2 5 (P>0.05) ,D1
Al D2 ZRLHEE 1 i 3 = T D3 il D4 4 (P<
0.05), 1M FCHL AR W5 & & W F LT D4 41 (P<
0.05) o FENLIAH B4 75 T, 25 4 1) (8 7K 43 M
JE Wi FORHLR 43 F 18 6 i 3 25 5% (P>0.05) ,{H D1 |
D2 HMHE & K E, H R % & T D3 4
(P<0.05), VI E&5RUEH], &% CPro I #1 CPro Il 17
BT BT 88 5 K 0 SR LY AR AR T B A, B
LWL E TR,
2.3 MiFENLIERR

UL TR 1 I 3 A A TS AR R L AR 4
5 D3 gttt , D1 . D2 41 1fiL % HDL-C,T-CHO , TG
SEILEEE(P>0.05) , i LDL-C & i %
X (P<0.05) ;55 D4 gtk , D1 D2 41 1fiL 75 HDL-C
MTG & &I FLH(P>0.05),{H T-CHO,
LDL-C &85 AKP i 8 %A% (P<0.05) ,
2.4 MmFEMBEREMAIER

A5 41 R 1T R 5 I 3 R U BT A A S AR L
5, £ ALIA L A JE SOD M CAT 3 1 &
FEZ5(P>0.05), FEMIEPEILIESS i, 5 D3
AL, D1 D2 4 1fi. 7% T-AOC 1 MDA & 1 i
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R (P<0.05) ; 5 D4 41 4H Lk, D1 . D2 41 I i
T-AOCT . E 751k ( P>0.05) ,{H MDA & & i 3%
FEAK(P<0.05) , TENFAEPL A LTE b5 7 1T, 5 D3

1 D4 HAHE, D1 D2 4H I AE T-AOC TG i % 25 1k
(P>0.05),{H MDA % & B W F I, H W &K F
D4 4 ( P<0.05) .,

®2 ARAEEER 8 AREAOBSHEKMERE

Table 2 Growth performance of Micropterus salmoides fed different diets for 8 weeks

WiH 2H 5 Groups

Items D1 D2 D3 D4
WIGRIRTE IBW/g 11.91+0.09 11.70+0.08 11.76+0.14 11.97+0.13
LK IRE FBW/ g 68.35+1.78° 70.72%1.56™ 74.85+4.01° 77.27+1.21°
WHE R WGR/ % 471.85+12.21° 504.77+16.20™ 536.58+34.40™ 545.73+6.45"
Bl KR SGR/(%/d) 3.42£0.04° 3.53£0.05™ 3.62£0.11% 3.66£0.02"
HH B PER/ % 1.99%0.02° 1.98+0.04" 1.90£0.10* 1.76+0.05°
ikt 24 FCR 1.04£0.02° 1.03£0.02° 0.98+0.05" 3.03+0.08"
FETH R SR/ % 98.00+1.15 96.00=2.00 96.67+2.40 94.67+1.76
B CF/(g/cm?) 2.00+0.06 1.92+0.05 2.19+0.20 2.06+0.07
A HE HSL % 1.31+0.16° 1.60+0.14° 2.04+0.10° 1.16+0.12°
AR VSI/ % 9.31+0.37 9.99+1.56 8.830.57 8.32+0.38

[ 7T R840 A b TC B A [ 7 B R 22 52 R .35 (P>0.05) |, JA AR AN 11 3878 25 57 | 35 (P<0.05) . T3],
Values in the same row with no or the same letter superscripts indicated no significant difference ( P>0.05) , while with dif-

ferent letter superscripts indicated significant difference ( P<0.05). The same as below.

®3 HERARAHSARKOBHNEGMIAENNS (THHRER)

Table 3 Proximate composition of whole fish and muscle of Micropterus salmoides fed

different diets for 8 weeks ( DM basis) %
WiH 2H %) Groups
Items D1 D2 D3 D4
4= ffi Whole body
7K 4% Moisture 71.90+0.50 71.65+0.25 71.60£0.23 69.72+0.62
ML 15 i Crude protein 57.78+0.92° 57.64+0.26° 55.070.45° 52.49+1.22"
MAERS Crude lipid 26.78+0.89° 26.76+0.68" 28.21+0.53" 31.60+1.13°
MK 4 Ash 12.29+0.31 11.92+0.25 11.82+0.20 11.63+0.40
% Phosphorus 0.75+0.02 0.73+0.02 0.72+0.01 0.7420.03
WLIA Muscle
7K4¥ Moisture 77.27+0.27 77.34+0.29 76.63+0.23 76.59+0.46
#1254 Jfi Crude protein 87.40+0.70° 86.77+0.57° 84.20+0.72° 85.48+0.80"™
HLAENT Crude lipid 4.87+0.59 4.84£0.47 5.34+0.46 5.42+0.65
MK 4> Ash 5.49+0.10% 5.78+0.11° 5.44+0.12* 5.27+0.11°
FRAERER 8 ARAKOREMmFEELIsHR
Table 4 Serum biochemical indexes of Micropterus salmoides fed different diets for 8 weeks
=] 215 Groups
Items D1 D2 D3 D4
I 5% )% 5 2 (1 H [# % LDL-C/( mmol/L) 0.88+0.16" 1.33+0.21° 2.09+0.19" 5.12+0.18°
TR 4% 1% 15 % (A H [# % HDL-C/( mmol/L) 2.65+0.15 2.35+0.11 2.36+0.13 3.09+0.19
S A& B T-CHO/ ( mmol/L) 8.84+0.30" 8.73+0.64° 9.58+0.70" 12.54%0.65"
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2E5% 4
WiH 215 Groups
Items D1 D2 D3 D4
Hih =E TG/ (mmol/L) 1.43+0.10 1.31+0.23 1.65+0.42 1.79+0.22
TR B AKP/(U/L) 65.96+2.30° 59.94+3.95" 71.69+0.94" 74.80%1.75°

x5 ARAEAR 8 BAEXO RS R M E AT SR

Table 5 Serum and liver antioxidant indexes of Micropterus salmoides fed different diets for 8 weeks

i H 2H 5] Groups

Items D1 D2 D3 D4
Il Serum

HBE LY B ARG SOD/(U/mL) 14.83+0.34 12.32+0.67 14.27+0.93 12.70+2.69
i AEAR CAT/(U/mL) 2.63+0.06 2.63+0.13 2.59+0.21 2.54+0.19
RyrEbRES) T-A0OC/(U/mL) 2.37+0.05" 2.71+0.14° 3.05£0.13" 2.30+0.06°
N % MDA/ (nmol/mL) 21.60+0.65 26.17+2.73% 35.81£5.99™ 45.74%4.75°
AT Liver

ALY 1L #E SOD/ (U/mg port) 105.24+2.39 102.85+6.21 104.76£2.90 97.79+7.53
IS AlF CAT/(U/mg port) 21.99+2.07 24.75£1.19 22.35+2.30 26.05+3.68
MPUEMLEES T-AOC/ (U/mg port) 14.83+2.38% 17.49+1.30® 18.76%2.14° 12.60+1.22°
N ¥ MDA/ (nmol/mg port) 1.99+0.24" 2.42+0.23" 3.05+0.20™ 3.81+0.61°¢

2.5 AAREEERTER®AR
%Zﬂjttl@ﬁé‘]ﬂﬂl"]ﬁi‘@%@%ﬂﬂ%‘ﬁﬁﬁ:

H# e, Klﬁl’fﬁ?*ﬂrﬁjﬁﬂﬁﬁﬂ}lﬁ@f;\%f
LN R N IR 1 P I"]ﬁé’)?ﬁﬂﬂiﬁc&'\,%éﬂ

[ 2% 22 5% (P>0.05) , AL T D3 #l D4 4,
D1.D2 HWLIABY U 77 8 & FEAK (P<0.05) , ILIAE
IKFERETE (P<0.05) , FRZERULH]IE CProl
CProll A5 7|4 2 o 111 St L PR 174 B0

F6 FRAEIER 8 ARAORSMALARMFEMTTRARR

Table 6 Muscle textural properties and edible quality of Micropterus salmoides fed different diets for 8 weeks

i H

2H 51| Groups

Items D1

D2 D3 D4

JE R AR Textural properties
5417 Tenderness/gf

fifi i Hardness/ gf 219.50+10.66

#iPf: Springiness/mm 0.08+0.01
NI Chewiness/mJ 9.05£2.80
& P Gumminess/mJ 70.60+5.63
[F] 42 7% Resilience 0.95+0.04
Al 15 BT Edible quality

A E COP/% 78.27+2.65
k% WHC/ % 85.66+2.71°

384.20+23.15"

455.25+15.94* 571.50+33.18° 511.50£26.06™

217.33+10.92 213.33+7.80 228.33+10.35
0.12+0.02 0.10+0.01 0.16=0.03
10.71%£2.91 9.72+1.38 12.62+3.52
71.30£6.92 75.17+4.08 88.22+6.15
0.90+0.03 0.79+0.06 0.87+0.03
77.91+1.82 76.31x1.15 77.88+1.36
81.28+2.28™ 79.70+1.03* 76.28+1.88"

2.6 R BSMBENENURAG SBHNE
AR T R ) R B G AE OCR D B BVR R
WHERCE VLR 1, 5 D4 414 1, D1 . D2 ZH 1 A

Wit A7 s R B B T & (P<0.05) (Bl 1-A,
K 1-B) , BA B HE R 1 53 K (P<0.05)
(Kl 1-C .8l 1-D) . D1 Fl D2 2H 1 A it 17 500%
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S 33 &

BAHE S D3 HE % 255 (P>0.05) (K 1-
A B 1-C) , {H 8 i A7 3508 I & T+ (P<0.05)
(K 1-B) , BB R B & A (P<0.05) (K 1-
A 45

36

b
b ab a
27
18
9
0
D1 D2 D3 D4

20351 Groups

B
NRE/%

60 a a ab

40

20

B RHRE
TNW/(g/kgHt &)

D1 D2 D3 D4
H7 Groups

BAEAERRTEA R 7R RR BE 25 (P<0.05) .

D). Pl EZERFE & CPro | Ml CPro Il ikl A
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Effects of Compounded Animal and Vegetable Protein Feeds on Growth
Performance, Muscle Quality and Nitrogen and Phosphorus
Emissions of Micropterus salmoides

XIE Dizhi CHEN Hanyi® XU Chao MA Yongcai LI Mengmeng YE Rukai LI Yuanyou™
( Guangdong Laboratory for Lingnan Modern Agriculture, College of Marine Sciences of South China Agricultural
University, Guangzhou 510642, China)

Abstract; Two compounded animal and vegetable protein feeds ( including some animal and plant protein
sources such as fermented soybean meal and hydrolysed soybean meal etc., ) —CPro I and CPro Il were devel-
oped by our group. To explore the application effect of CPro I and CPro Il in Micropterus salmoides culture ,
a commercial feed and fresh frozen trash fish were took as control diets ( D3 and D4) , and two isonitrogenous
( crude protein content was 49.0% ) and isolipidic ( crude lipid content was 12.0% ) experiment diets (D1 and
D2, containing 48% CPro I +30 % fish meal, 48% CPro I +30% fish meal, respectively) were prepared in
this study. Each diet was fed three aquariums ( each aquarium ad 50 fish) of Micropterus salmoides juveniles
(initial body weight about 11.80 g) for 8 weeks. The results showed that the weight gain rate and specific
growth rate of D2 group had no significant differences compared with D3 and D4 groups ( P>0.05) , while the
hepatosmatic index and feed conversion rate of D2 group were significantly lower than those of D3 and D4
groups ( P<0.05) , respectively. The weight gain rate and specific growth rate of D1 group were significantly
lower than those of D4 group ( P<0.05). There were no significant differences in serum high-density lipopro-
tein cholesterol, total cholesterol and triglyceride contents among the four groups ( P>0.05). However, the se-
rum low-density lipoprotein cholesterol content and alkaline phosphatase activity of D1 and D2 groups were sig-
nificantly lower than those of D3 and D4 groups ( P<0.05). The serum and liver superoxide dismutase, cata-
lase activities and total antioxidant capacity of fish fed the four different diets showed no significantly difference
(P>0.05), while the serum and liver malondialdehyde content of D1 and D2 groups was significantly lower
than that of D4 group ( P<0.05). Compared with the D3 and D4 groups, the D1 and D2 groups showed signif-
icantly lower muscular tenderness and significantly higher muscular water holding capacity ( P<0.05). In addi-
tion, the total nitrogen emission of D1 and D2 groups was significantly lower than that of D4 group ( P<
0.05) , and their total phosphorus emission was significantly lower than that of D3 and D4 groups ( P<0.05).
These results indicate that the diet is prepared by using CPro Il as protein source not only has a higher growth-
promoting effect on largemouth bass, but also is beneficial to the hepatic health, muscle quality, nitrogen and
phosphorus emissions, which is feasible in Micropterus salmoides culture.[ Chinese Journal of Animal Nutri-
tion, 2021, 33(5) :2836-2847 |

Key words: Micropterus salmoides; compounded animal and vegetable protein feeds; growth performance;

muscle quality; nitrogen and phosphorus emissions
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