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Effect of ascorbic acid and &tocopherol in broodstock diet
on reproductive performance of Eriocheir sinensis

Al Chur-xiang', CHEN Li-qiao', ZHOU Zhong liang', Glenn Y DENG?, JIANG Hong bo'
(1. School of Lif e Science, East China Normal University, Shanghai 200062, China;
2. NuGen Technologies, Inc. 821 Indusrid Road, San Calos, CA 94070, U. S.A.)

Abstract: Cultured trials lasting 198 days were conducted to determine the physiological effects of dietary vitamin
C and E on reproductive performance of the Chinese mitter handed crabs Eriocheir sinensis, with mean weight of
78.21£25. 68g, and female broodstocks were fed with four experimental diets of varying composition. The
control group was fed with fresh clams. The gonadosomatic index (GSI), fecundity, hatchability of eggs,
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activities of SOD and the content of MDA in the different tissues, were used to evaluate the performance of the
crabs fed with different diets. The results showed that the fecundity and hatchability of groups 1, 2 and 3 were
3 620 cell* g~ '(body weight) and 83.03%; 3 540 cell* g™ ' (body weight) and 8. 06% and 3 790 cell*g™ '
(body weight) and 86.27% respectively, which were very significantly higher than those of group 4 (2 490 cell®
g_l body weight and 29.28%) (P< 0.01), and those of group 5 (3 010 cell* g ! body weight and 71. 12%)
(P< 0.05). The SOD activities in ovaries of groups 1, 2 and 3 were 56.35Nu*mL" ", 53. 6INu*mL™ "' and
39. 87Nu*mL™ ' respectively, significantly lower than those of group 4 and 5 (P< 0. 05), and MDA contents
were 6. 03mmol*mL™ ', 5.65nmol*mL ™' and 5. 57nmol* mL™ ' respectively. Though the SOD activity in ovaries
of group 4 was 79. 25Nu* mL ™', peroxidation sill took place because of deficiency in V¢ and Vi, so MDA
content in ovaries of group 4 was high, 23. 18mmol*mL ™', resulting in very low hatchability of group 4. This
experiment demonstrated that V¢, Vg supplemented in the diets of female hroodstocks can improve the
reproductive performance.
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1 4
Tab.1 Composition of the four semi purified experimental diets
congant ingredients (%) rate of raw material, dry weight
fish meal 35.0
soybean meal 25.0
dextrin 13.0
gelatin 10.0
binder 0.5
viamin mixture 3.478
mineral mixture 2.0
choline chloride 0.5
cholegerol 0.5
glycine 0.5
anchovy fish oil 6.0
lecithin 3.0
. . . experimental diet
variable ingredients
1 2 3 4
E vitamin E - 0. 022 0.022
C vitamin C 0.5 - 0.5
carbonxymethylcellulose, CMC 0.02 0.5 0.0 0.52

a) ( EQ),
( pantothenic acid) 458mg;
(biotin) 120mg; ('niacin ) 600mg;
D) 60mg
b)

100g

: Vitamin mixtwre (free Vi, Vi) per 10g diet contained:
B,(ribof lavin) 200mg;
inositiol 600mg;

B ( pyridoxine ) 60mg;
(folic acid ) 120mg;

K( vitamin K) 60mg;
B, (thiamin) 600mg;

A (vitamin A) 600mg; D ( vitamin

(%) Mineral mixture composition: NaHoPO4 10; KH,PO4 21. 5; Ca(HoPO4) * 2H0 26. 5; CaCO3 10. 5 Ca-lactate

16.5; MgSO4* 7 H,0 10; AlCl3* 2H,0 1. 2 ZnSO4 7 H)O 0. 511; Fe-citrate 0. 061; MnSO4* 4 H,0 0. 143; KI 0. 058; CuCl 0. 051;

CoCLy 6 H,0 0.176; KCI 2. 8

Tab. 2 Vitamin C and vitamin E concenfration in experimental diets

2

Ve Ve

Hge g~ ! dry matter

1 2 3 4 5
diet 1 diet 2 diet 3 diet 4 diet 5
Ve 469. 50£22.11 161. 00t 16. 15 439.30£18. % 157. 81£10.35 218.45+11. 17
Vi 58.81%£3.32 186.30%9. 64 175. 73%8. 46 B.84E5.3 98.5%6.23
1.3
I\ , 3 , , ,
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Tab.3 Effect of different experimental diets on GSI, fecundity and hatch rate of E. sinensis
(%) (x103cello g™ 1 (%)
diet GSl (n=3) fecundity (n= 3) hatch rate (n= 3)
1 diet 1 12. 57+0.56° 3. 6210, 21° 83.03% 1. 25
2 diet 2 12.45+0.25¢ 35410, 05 84.06% 1. 18
3 diet 3 13. 16£0.35¢ 3. 71%0. 43 86.27%3. 8T
4 diet 4 8.27£0.31° 24910, 8° 29.28%+1.27°
control 11.59%0. 200 3.01%0. 8> 71.12%5. 670
. L 3 * s
(P< 0.01); 2. = x 100/ ;3. = / ;4. = /

Notes: 1. Each valie is the meanEs. d. of three determinations. Values in the same column with same superscript are no significantly
different (P> 0. 05); Values in the same colunn with different superscript are significantly different (P < 0. 05 or P < 0. 01);
2. Gonadosomatic index, GSI= Ovary wt. X 100/ Body wt; 3. fecundity= Egg number/ Crab wt; 4. hatch rate = Zoea number/Egg number
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Tab.4 o tocopherol and ascorbic acid concentration in eggs

of E. sinensis breeders fed on these diets (n= 3)

Hge o~ ! dry matter

1 2 3 4 5
eggl egg?2 egg3 eggd eggd
Vi 8. 5£13. 3%6¢ 285.2+26. 33 288.3%18. 13 82. 7£10.54¢ 149. 0t14. 3P
Ve 359.7£20.87° 109. 5£18. 95 367.2%18. 27° 100.5+15. 57¢ 205. 0t16. 78"
L + R
(P< 0.05); 2. 1 1 ; 234

Notes: 1. Each value is the mean® s d. of three deteminations. Values in the same column with same superscript are no significantly
different (P> 0.05); Values in the same column with different superscript are significantly different ( P< 0.05 or P< 0.01); 2. Egg 1 is sand

for the egg spawning from the female crabs in group 1, others are the same as Egg 1

5 SOD
Tab. 5 SOD activities in different tissues of broodstock crab fed with experimental diets Nu* mL™!
1 diet 1 2 diet 2 3 diet 3 4 diet 3 5 diet 5
hepatopancrea 2.01£4.17" 48.09t4. 94 3. 87%5. 87¢ 81.26£6.540 84.83%10. 272
ovary 56.35%3.72" 53.61%8.17 41.78%4. 97" 80. 05£7.90* 82.3717. 86
hemolymph 6. 2£7.37" 53.29%11. 27" 57.91%£7. 93" 79.25+5.84° 80.9719. 45
muscle ®. 4 18.64" 67.72%9.23 6. 14%8. 12" 78.95+6.63 80.27 18. 98
4 1
Notes: the same as note 1 of Tab. 4
6 MDA
Tab. 6 MDA content in different tissues of broodstock crab fed with different experimental diets nmok mL™ !
1 diet 1 2 diet 2 3 diet 3 4 diet 4 5 diet 5
ovary 6.0310. ®° 5.65%1. 81° 5.5710. 52 23.18%3.07° 7.9710. 98"
hepatopancrea 7.49%1. 8" 7.31%1. 55" 6.01%0. 32 25. 123,728 7.54%0. 86"
hemolymph 8. 22t1. u° 8.2112.03° 7.3410. 63 27.67£2.73° 9.6310.92
muscle 9.03%1.01° 8.491t2 82" 8 49%t1. 500 38.87+4.41° 11.24%2. 3>
4 1
Notes: the same as note 1 of Tab. 4
,Vc Vi R
, ; Ve Vi
[9- 12]
2
, Ve Vi 12 3
2 2 2
(GSI) , 4 52.00%, 59. 13%  50. 54% 45. 38%,49. 00%
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4 Cahu L7 , 100g
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V250mg ( Penaeus indicus) , 195 Cahu ' Ve
, Ve o (58% E21.0%)
(32% %19.3%) ;Alava 13- 10 , Ve ( Penaeus japonicus)
, Ve Alava P , Ve
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