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Effects of China rapeseed meal replaced by Indian rapeseed
meal on growth performance, body composition and health
status of tilapia, Oreochromis niloticus x O. aureus

WANG Guoxia™?, MO Wenyan™?, SHENG Guangcheng’, HUANG Wenging'*,
WANG Suitao®, HUANG Yanhua'*
(1 Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2 Guangzhou Fishtech Aquactic Sciences Co. ,Ltd. , Guangzhou 510640, China)

Abstract ; [ Objective] To evaluate the effects of China rapeseed meal replaced by Indian rapeseed meal
on growth performance, immune and liver function of juvenile tilapia, Oreochromis niloticus x O. aureus.
[ Method] A total of 120 fish with about 17. 3 g an initial body mass per fish were randomly divided into
four groups. A feeding trial with four practical diets at equal nitrogen and caloric basis was conducted.
Group GO was the control group (the amount of China rapeseed meal was 35% ), and G50, G75 and
G100 were trial groups, for which Indian rapeseed meal replaced 50% , 75% and 100% of the China
rapeseed meal in GO, respectively,and 0. 1% feed attractant DMPT was added. The feeding cycle was 43
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d. [ Result] With the percentage of India rapeseed meal increasing, the final mass, mass gain rate and
specific growth rate of tilapia decreased while the feed conversion ratio increased, with significant differ-
ences only detected for the G100 group (P <0.05) compared to the GO group. There was no significant
difference (P >0.05) in body composition, serum biochemical indices, serum malondialdehyde ( MDA)
contents, nitric oxide (NO) contents, superoxide dismutase (SOD) activity or alkaline phosphatase
(AKP) activity among different groups (P >0.05). However, the total antioxidant capacity (T-AOC)
and lysozyme (LZM) contents of the G100 group were significantly higher than those of the GO group (P <
0.05). The liver cell structure of tilapia was damaged more seriously with the percentage of Indian
rapeseed meal increasing. [ Conclusion]The percentage of India rapeseed meal replacing China rapeseed

meal should not exceed 75% for tilapia, O. niloticus x O. aureus with 17 =70 g body mass.

Key words : Oreochromis niloticus x O. aureus ; India rapeseed meal ; growth performance; immune; liver
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Tab.1 Ingredients and nutrient composition of experimental diets (D M basis)

BRSO RS o B %

HA f BB R M W iR OKERE 2 e Wb AER PR 4ECER WAL O BT
BOM M M M OB SebE MRIR Wk EUS OB WUREE BURKE (35%) B(50%) fl  fER

G0 2 15 35000.00 18 10 12267 2 1 L5 2 01 05 0.03 02 00 0
G50 2 15 17.50 17.50 18 1057 2 1 L5 2 01 05 0.0 02 0.1 4
G5 2 15 8.7526.25 18 6 1057 2 1 L5 2 01 05 0.0 02 0.1 6
G100 2 15 0.00 3500 18 5 10.57 2 1 1.5 2 0.1 05 0.0 02 01 7

3 BRI BT 5 %

HLER 1 HLAE s KUKy

GO 30. 36 5.4 9

G50 30. 54 5.4 8

G75 30. 54 5.3 7

G100 30.70 5.3 7

1) A ZTURAT F YR FORA AR A by 7 AR K E A A RS A2 B A g A A TR T A A V, 320 7 U,
Vy 160 77 U, Vi 16 g,V 4 g,V, 4 g,V 8.5, V, 4.8 g, M8 28 g, 8045 16 g, »1 82 28 g, LAY 40 g, V, 0.016 g, A4 %
0.064 g, w(K%) <10% ;3) AT %5 4 F At P44 Ca230 g, K36 g,Mg9 g,Fe 10 g, Zn8 g,Mn 1.9 g,Cu 1.5 g,Co

0.250 ,10.032 g,Se 0.05 g,w( K5 )< 10% .

1.3 HmRESEREN
1.3.1 #&kf SRR RGEE 24 h Rl
PR ARG, T4 o i 5 R A R RN T R
RE BEREVLECS B, 1 mL JopE a8 T A
R kU, £ E TEOE D, B E2~3 h 5,5
L>(4°C,5000 r - min~", 15 min) B IE T - 80 °C ¥k
FEPRAE 25 5 o) o3 B PR i PN U Jo ot 0 JHE o 5 B L
Pk 3 2 i JE I PR R 3 850k 109% Hh 1 FH g (]
& T A R 51 B0S e L ik TR
SRR KA R 43 o AR PERE AR
S RN = /N W1

G Z =n,/ny, x100% ,

W = (m, —m, ) /my, x 100% ,

BEERKE=(nm, -Inm,)/t x100% ,

TRl R4 = m*;;/( m, —my),

%ﬁ% :m*;p/[ (no +”1)/2] s

RS %L = Mg/ Mg X 100% ,

NAEFE % = m e/ my X100%

ETEE = my/L
A, ng Fln, 3 50 A I e A e 45 o £ Y
B, mg Fm, 4350 R0 U R0 45 A £ A )
e (g) ,my Fl m, 53530 R 50 1f A g0 45 A i £
AP TR () o0 RS BB R (d) |, my, 4
S (g)  mygy IR BT mgg A A N 0 5T
i,my FL G 5 0h B R AR T O (g) RTiR K
(em)

1.3.2 FaAnteml AR K o5 B R A 105

CHEFE T4 (GB/T6435—1986 ) il 5E , KLEE 1 T &
R FHPLIE ZE (GB/T6432—1994) il 5E , KLIE 7
R SRk % (GB/T6433—1994 ) i i , # K
g3 & R 550 C K42 (GB/T643—1992) 5 o
M35 AR AL bR 2% ] H 57 7600 45 [ 30 A= 4k 43 8 4
T NI (GPT) (4 B 44 (GOT) (i Ak
Y ALHE(SOD) (N % (MDA ) NO | G4t A fkEE
(T-AOC) ¥ I it ( LZM ) sl M 9l 1R il ( AKP) 55 5
SR FH R A AR W TR 5 T B R R AT
BRI T 12 A S v 5 i 7 .

VIR, e B7K 325 B R 0 45 28 B8 0 A A
WA T S R, IR RKE - DL (HE) Je e B
W R, 7R e B N W B S REsHAE ik .
1.4 HEsTESH

K HI SPSS1L. 5 B i 47 88 o3t g it Jext
BB R 5 22 70 B (One-way ANOVA) |, 75 2H [i]
225 0% , #2K H Duncan’ s VAT Z E LKL,

2 HR
2.1 HERMEREFRAMERT FaEKY
REROR0A

W2 2 P, B ENRE SR H UK RO T, B
DR R AT 3BT AR e A KRR B TR
s R R BTG S, Hoh G100 20 K PERE
TR IRAL I R AR T X IR (P < 0.05) 5 T
PR T S HERA R E . SRS,
PR NS BARIEI 4022 5+ (P >0.05)
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Tab.2 Effects of China rapeseed meal replacement by Indian rapeseed meal on growth performance of tilapia, Oreochromis

niloticus x O. aureus

2159 WIFTRE g AT g BT % FEE KR /% A7 %/ %

GO 17.52 +1.74 67.55 +£6.26a 285.77 £2.75a 3.14 £0.02a 90.00 +0.00
G50 16.80 £1.75 60.29 +2.74a 260.00 £21.19a 2.98 £0.13a 90.00 +14. 14
G75 17.43 +1.03 61.26 +1.96ab 252.57 £29.92ab 2.93 +0.20ab 90.00 £17.32
G100 17.48 £0.96 56.62 +3.80b 224.07 £14.18b 2.73 £0.10b 96.67 £5.77
415 /g (EEEEN e PRI % IR E % EWEEE/ (g« em ™)
GO 71.96 +7.30 1.52 +0.03b 1.68 £0. 16 9.18 £0.04 3.29+0.15
G50 68.93 +2.40 1.66 +0.08ab 1.74 £0.21 10.24 £0.49 3.27 +£0.10
G75 71.92 +2.66 1.74 +0. 18ab 1.75 +£0.20 9.11 £0.67 3.19+0.14
G100 69.61 +5.88 1.80 +0. 12a 1.92 +0.34 10.01 £0.88 3.31+0.02

1) AR 3647 R 5 248 )5 LA — MARR N B F /4 R ARAFEFHH KT EZF R EH (P >0.05,Duncan’ s %) ; 2) 354 R 49

i,

2.2 HMEXRMEBERETRMAXMERS FEEAMR
AL
FIEE 3 AT, B SRR AU 7= SO B Je B
AR fa et AR A B RUIR 5 0 MORLIK 7025 9 5%
WA 2 (P >0.05) {5 3 M RER i —E
JEE I R AR A K o3 5 i, i v R ACHL B P o ORI
Wi
2.3 MEXMAERESRKAMERTEEMNE
LAEHREI R 0E
M 4 Fin, SXFHRGL GO Hud, B e W 4k f i
1 GPT [ GOT {4 v 4% & I # 1 JIHL[%] % ( HDL-C)
RN, HERARFE (P >0.05); =1 H il
(TG) BR#EF (GLB) | GHEH (TP) (IfiH (GLU) & it

LR S EARIB ] B F MK (P >0.05)

®3 HEZMBREFEMMERSESGANRMNHE"
Tab.3 Effects of China rapeseed meal replaced by Indian
rapeseed meal on body composition of tilapia ,Oreo-

chromis niloticus x O. aureus w/ %

vl KTy HERF MR KUK 7Y

GO  74.46 +0.51 16.31 £0.12 3.78 £+0.45 4.37 +0.36
G50 73.79 +0.42 16.40 £0.09 4.80+£0.41 4.32+0.12
G75 74.12+0.20 16.57 £0.06 4.11 +0.18 4.61 +0.33
G100 73.71 £0.33 16.49 £0.04 4.72 +0.45 4.37 +0.28

1) BREH, AP RINHEE FFEFELATERR
2 #(P>0.05,Duncan’s %),

R4 EMEFMBREFTZMAER TS I EE LSRR

Tab.4 Effects of China rapeseed meal replaced by Indian rapeseed meal on serum biochemical indices of tilapia, Oreochro-

mis niloticus x O. aureus

a5 HEEPE/ (U - mL™") ¢/(mmol - L")

GPT GOT CHO TG LDL-C HDL-C
GO 20.72 +£5.53 29.02 £2.75 3.05+0.23 1.45 +0.01 0.28 0. 06 2.01 £0.25
G50 42.73 £22.06 42.14 +2.64 3.12 £0.26 1.28 £0.20 0.30 £0.07 2.22 £0.10
G75 23.50 +3.66 43.39 +8.54 2.80 £0.11 1.08 0. 06 0.17 £0.01 2.26 £0.09
G100 31.32 +10.65 47.68 +9.31 2.88 £0.11 1.08 +£0.07 0.23 £0.05 2.30 £0.06

¢/(mmol - L™") p/(g- L")
215
BUN GLU GLB ALB TP

GO 1.73 £0.48 6.78 £0.60 21.10 £1.20 12.07 £0.54 33.17£1.72
G50 1.60 £0.53 5.50 +£0.53 19.00 £1.25 12.03 +£0.57 31.03 £1.74
G75 2.47 +0.77 5.95+0.60 19.07 +1.31 11.70 £0.46 30.77 £1.76
G100 1.67 £0.29 5.93+0.45 17.67 £0.43 11.97 £0.52 29.63 £0.95

1) AR 847 B 9] 2 e RATEF A4 AT £FREH (P >0.05,Duncan’s %)
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XTHRZL (P <0.05) . £ 41[] SOD i o 25 7 AN i 2
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Tab.5 Effects of China rapeseed meal replaced by Indian rapeseed meal on antioxidant and immune indices of tilapia, Oreo-

chromis niloticus x O. aureus

1 c(NO)/ AKP 35/ p(LZM)/ T-AOC/ SOD %k c(MDA)/
(pmol - L™) (&R -dL™) (pg-ml™)  (U-eml™)  (U-mL™)  (nmol-L7")
GO 109.63 £9.40 6.83 +1.10 0.79 £0.06b 2.85 +0.51b 14.01 £1.20 10.83 +0.73ab
G50 92.25+1.77 5.01 £1.87 1.01 £0.03ab 4.14 £0.41ab 12.74 +0.38 11.58 +1.88a
G75 102.35 £11.18 4.40 £1.46 0.96 £0.04ab 4.41 £0.18ab 14.98 +0.48 8.06 +1.12b
G100 90.14 +4.53 3.48 +1.27 1.07 £0.02a 5.49 +0.71a 13.85 +0.66 7.78 £0.97b

1) R34 6 LR — A ABR N B FH 3 A ARATEF 4 A7 275 R L% (P>0.05,Duncan’ s %) .

2.5 ENEXRMEAESRMAMEERTEEMEA
REMTERIRN

nlE U B R, R BT A IR R, HESI R SR 2 KO T AR AR A

C

DU, A A T I AR 9 5 GSO A 7 /0 T 44 i
NN AENE ;s G75 AR Z BT AR I A2 1 5 G100 41

-

w7z

a~d 43512 GO(XFHEA) (G50 .G75 Fil G100 41 B i FAED) A5 R

H — FHEL(HE) B4 10 x20,

B 1 ENERMERESRKMANREET EEFHARY] R
Fig.1 Effects of China rapeseed meal replaced by Indian rapeseed meal on liver histological observations of tilapia, Oreo-

chromis niloticus x O. aureus
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P AR A 7= 4 22—, L B i AR S B T Bk 4
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b, TSR JE 3l 7 HAb AT A B 18 2R 50 00 AH G
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