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Table 1 Ingredient composition and estimated nutrient content of experimental diets containing

different levels of cottonseed meal and free-gossypol from gossypol acetic acid

CSM-0 CSM-200 CSM-400 CSM-560 FG-214 FG-428 FG-642

Imareiiznts (o ka0 WAy T A 2

Rapeseed meal 200 170 70 00 200 200 200

Soybean meal 200 120 50 200 200 200 (o) (0)

Peanut cake 150 50 30 150 150 150 mGAA >< 89.62 /0 >< 99.5 /0

Fish meal 100 100 100 104 100 100 100

Blood meal 20 30 30 30 20 20 20

Wheat bran 40 40 34 50 40 40 40

Rice bran 53 53 23 11 53 53 53

Corn 20 40 70 70 20 20 20

Feed yeast 30 30 30 30 30 30

Wheat glutin 10 20

Flour 100 100 100 100 100 100 100

Salt (NacCl) 3 3 3 3 3 3 3

Ca(H>PO,)>H>0O 20 20 20 20 20 20 20 N .

Soybean oil 14 14 10 12 14 14 14 MGaa: S FR S R s I ) T R A

Zeolite powder 30 10 30 30 30

Vitamin premix’ 10 10 10 10 10 10 10 / A E &

Mineral premix® 10 10 10 10 10 10 10 | Eﬁ (GAA) E/Uj‘i

Gossypol acetic acid (mg kg™") — — — — 240 480 720 0 H: sy / WL e
Chemical composition (g kg™ as fed state) 89.62%: EHE&*%@]} (GAA> EPmTILZUI

Moisture 102 104 106 104 104 106 10 4

Crude protein 351 357 363 365 353 352 355 *r%@ﬁﬁﬁ ID— Hﬁ{ﬁ”

Fat 37 36 33 34 38 36 37 . QIE

Ash 137 124 114 106 131 134 132 99 5%. 7 (GAA) =

Gross energy (kJ g) 18.4 18.5 18. 18.6 18.5 18.3 18.4 : @HER*%% g E

Free gossypol (mg kg™") Nd 168 341 473 2143 4283 6423
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Table 2 Growth performance of crucian carp fed diets containing different levels of cottonseed meal

55—

CSM-0 CSM-200 CSM-400 CSM-560
Survival rate (%) 100 100 100 100

WG (%) 296 + 23? 413 £ 50° 525 + 33° 495 + 470
SGR (% d™) 074003  088£005°  099£003°  0.9620.04°
PER 166005  189:008°  197:0.10° 1912006
FCR 173£0.12°  150£014* 14420088 147009




D= GBRENHR

Table 2 body composition, haemoglobin, serum enzyme activities of crucian carp fed diets

containing different levels of cottonseed meal

CSM-0 CSM-200 CSM-400 CSM-560
Whole body composition
Protein (mg kg™") 166 + 8 159 + 10 159 + 8 157 £ 7
R TA Lipid (mg kg™ 99 + 7 88 + 10 89 +7 93+8
= Ash (mg kg™") 35+3 3413 36+ 4 33+3
Moisture (mg kg™") 687 = 13 700 = 9 700 = 8 707 = 11
Biochemical parameters
Hb (g L™ 95 + 11 98 +9 90+ 6 93+5
LSZ (U 100 mL™") 311 313 324 302
SOD (U 100 mL™) 182 + 26 208 = 19 190 + 22 211 £ 25
ALT (U 100 mL™") 29 = 3 302 27 =3 32+ 3
AST (U 100 mL™) B+5 95 22 974 1004
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Table 3 Growth performance, body composition, haemoglobin, serum enzyme activities of

crucian carp fed diets containing different levels of free-gossypol for 6 months

CSM-0 FG-214 FG-428 FG-642
Survival rate (%) 100 100 100 100
WG (%) 296 = 23 311 = 54 278 = 20 284 = 29
SGR (2% d™ 1 0.74 = 0.03 0.76 = 0.07 0.72 = 0.03 0.72 = 0.04
PER 1.64 = 0.05 1.66 = 0.11 1.68 = 0.07 1.592 = 0.07
N . FCR 1.73 = 0.12 1.69 = 0.11 1.64 = 0.08 1.72 = 0.13
’ﬁ‘_’k"\/—“\—A VWhole body composition
Protein (g kg™ ") 166 = 8 170 = 9 168 = 7 162 = 9
Lipid (g kg ") 99 = 5 89 = 10 291 = 6 92 + 8
Ash (g kg™ 35 =+ 3 36 = 3 32 = 4 33 = 3
Moisture (g kg=") 687 = 13 692 = 12 688 =+ 13 693 =+ 12
Biochemical parameters
Hb(gL*1) 95 = 11 o7 = 4 95 = 5 95 = 5
LSZ (U 100 mL™ ") 31 = 1 27 = 4 29 = 5 28 = 4
SOD (U 100 mL™") 182 + 26 178 = 11 175 = 20 184 = 20
ALT (U 100 mL™ ™) 29 = 3 26 = 3 29 = 3 27 = 2
AST (U 100 mL™ ") 95 + 5 93 = 3 96 = 2 924 x 2
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Figure 1 Histological sections of the heptic tissue and midgut for crucian carps that were fed the control diet (a and d); diet containing 642 mg/kg) |
free-gossypol (b and e) and diet containing 560 mg/kg) cottonseed meal (c and f). No significant difference was observed in the size of hepatic

cells and their nuclei and lipid droplets (a, b and ¢). The villous tips and the brush border of midgutappear normal in the midgut of all individuals.
Intraepithelial lymphocytes were usually located near the basal lamina, and increased numbers of lymphocytes were not observed in fish that

were fed diets containing 642 mg/kg) freegossypol (e) and diets w1th 560 mg/kg) cottonseed meal (f). Bar =20 1 m.
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