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Effect of detoxification cottonseed on growth performance, body
composition and serum aminotransferase activities of
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Abstract: [Objective] A feeding trial was conducted to study detoxification treated cottonseed meal to

replace soybean meal on the contents of gossypol in diets,and growth performance,body composition,ami-

notransferase activities of Nile tilapia fingerlings. [Method] The cottonseed meal used in this experiment
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was treated with ferrous sulfate and heated for detoxification of gossypol,then was used to replace 1/3,2/3
soybean meal. Seven isonitrogenous(protein) and isoenergetic diets were formulated. Each experimental di-
et was fed to triplicate groups of 30 Nile tilapia juveniles (initial body weight (7. 27£0. 25) g) in 400 L
aquaria for 10 weeks. [Result] The result showed that no significant differences were observed in weight
gain rate(WGR) , specific growth rate(SGR) ,and survival rate (SR) among dietary treatments(P>>0. 05).
Detoxification treatments had no significant effects on protein and lipid contents, while, the ash content of
untreated group was significantly higher than that of control group(P<C0. 05),the ash content of detoxifi-
cation treated group was similar with the control group(P>>0. 05). Detoxification treatment markedly re-
duced the free gossypol contents of liver and kidney(P<C0. 05). Aspartate aminotransferase,alanine amin-
otransferase activities of untreated group were significantly higher than detoxification treated and control
groups(P<C0. 05) ,which showed that the free gossypol content of cottonseed meal can result in the abnor-
mity of liver function. [Conclusion) Excessive cotton meal less than 2/3 in diets would reduce the feed effi-
ciency and the free gossypol content of cottonseed meal had significant effect on liver function, the detoxifi-
cation treatment was beneficial to reduce the content of free gossypol.
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Table 1 Ingredients and proximate chemical composition of the experimental diets
X e 20 PN GE LR T 18 7. 4k Ak 4 20 e i Ak B 2
%% Control group Unsettled-group FeSO,-treated group Heat-treated group
Ingredient
Gl G2 G3 G4 G5 G6 G7

fa8y/ % Fish meal 10 10 10 10 10 10 10
M/ % Soybean meal 45 30 15 30 15 30 15
M1/ % Rapeseed meal 12 12 12 12 12 12 12
Hik1/ % Cottonseed meal 0 19 37 19 37 19 37
WH/ % Wheat middling 10.5 6.5 3.5 6.5 3.5 6.5 3.5
KB/ % Rice bran 10 10 10 10 10 10 10
F kil / % Corn oil 2.5 2.5 2.5 2.5 2.5 2.5 2.5
a3/ % Fish oil 2.5 2.5 2.5 2.5 2.5 2.5 2.5
AW WEL /% Mineral mixture 4 4 4 4 1 1 4
A% /% Vitamin mixture 1 1 1 1 1 1
AALNEEE/ % Choline chloride 0.5 0.5 0.5 0.5 0.5 0.5 0.5
7 4T Y 22 0
éfifie;ﬁ)%fx%fn/w/:hyl cellulose 2 2 2 2 2 2 2
RN ML M/ % Crude protein 34.06 32.92 32.82 32.69 33.57 34.03 33.35
I(\it”f/ijjft) HLIEW /% Crude lipid 8. 24 7.63 7.88 7.86 8. 16 8.29 8. 26
(Dry MUK 53/ % Crude ash 9.16 9.51 9.68 9.35 9.54 9. 60 9.27
material) BEH 2/ (k] » ¢ D Energy 19. 64 19. 37 19. 39 19. 44 19.53 19.58 19.58
W B AR/ (mg » kg™ ') Free gossypol 0 198. 14 267.02 44. 80 70.02 32.43 43.23
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Note: 1. Mineral premix and vitamin premix according to Hsieh formulal'®7;

2. Dietary gross energy was calculated according to 23.6,39.5,17. 2 kJ/g for protein,lipid and carbohydrate, respectively.
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Table 2 Effects of detoxification treated cottonseed meal on growth performance of O. niloticus fingerlings

W1 HA =Y 7 =) o b K%/ N . )
i 51 MiAKPR/g AR R REERE ag 2w W% Tk B 1
Treatment Initial it /g WRE (Oh e d FCR SR HSI Vsl
weight Final weight WGR SGR ) h h h
o HE 4
| A Gl 7.7240.43 38.17+0.31 395.52432.21 2.2840.09 1.48£0.10a  100.0040.00 1.55+0.18 ¢ 6.9543.12
Control group
S b G2 7.854+0.24 38.13+0.67 385.62410.54 2.2540.03 1.5140.12a  100.0040.00 1.94+0.19 ab 8. 6741.13
Unsettled-group  G3  7.9240.14  37.3442.91 371.05428.00 2.2140.08 1.7740.18b  97.7843.85 2.03+0.41a 8274042
B GEE G4 T.740.46 36.5041.12 3719942162 2.2140.06 1.45+0.10a  97.7843.85 1.83+0.08 b  8.4041.24
FeSO,-treated group G5 7,78+0.87 36.8451.32 376.8221.62 2.2240.16 1.6840.08 ab  100.000.00 1.84+0.32 b 8. 270,51
PR F G6  7.7840.57 37.254+0.60 380.174+38.91 2.2340.11 1.48£0.09a  100.00+0.00 1.864+0.30 b 8.1840.75
Heat-treated group 7 7.63+0.29 37.58+1.52 392.43+17.08 2.2740.04 1.61+0.18 ab  97.43+4.44  1.77+0.34 b  8.00+0.65

W B 5 AR AN R NG R R R 25 5 B 3 (P<<0. 05) , F &,

Note:; Values within the same row with different letters mean significant difference (P<Z0. 05) ,the same as follows.
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Table 3 The effects of detoxification treated cottonseed meal on the contents of free gossypol in body

(wet weight) ,the content of body composition(dry weight) and aminotranferase activity of O. niloticus fingerlings

B &/ (mg » kg™ 1)

) SS b =y SH e /O F /0
Trfftlfem ;;;Ji;em e gojﬂﬁgl (‘,ﬁﬁ ';_)lr;Jt/eGin fﬁrh?ﬁpﬁ ﬁﬁrjfd?as/}: GOT/CU - L™H) GPT/(U - L™1)
Liver Muscle
X HE 2 . - ; - Y .
Control group Gl 0.0040.00d  0.0020.00a 52.88+£1.18 28.39£0.46  11.58%1.29a  289.33£10.69a  52.00£3.61 a
b Fm g G2 1.8740.50b  0.3240.11b  54.45+0.91  25.88+0.91  13.19+0.38 b 432.33+11.68 ¢ 65.33+6.81 b
Unsettled-group G3  2.884+0.07a 0.7440.07 ¢ 53.8540.51 28.24+0.90  13.3140.27b  469.67428.51 ¢  93.5043.54 ¢
o 4k T 4 G4 0.5240.16 ¢d  0.200.11 ab 53.66+1.69 26.05+£1.12  11.79%0.14 a 301.00E1.41 a 52.004.24 a
FeSO,-treated group G5 0.8840.10 ¢d 0.2240.12 ab 54.580.86  26.61+0.42  12.37£0.08 ab  385.674£9.50 b 64.334+4.51 b
B LA G6  0.56+0.20 cd 0.20£0.09 ab 53.89+2.06 26.44+1.19  12.540.57 ab  364.67+6.43 b 60.33+7.23 ab
Heat-treated group  G7  0.8340.12 ¢cd  0.13+0.02 ab 53.2141.49  28.03+2.89  12.83+£0.59 ab  398.674+11.37 b  62.33+1.15 b
2.3 AERSHERENEFTEEHEEEKE TSR TR 2 5 (P>0.05):G2.G3 A
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