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1 3790 gt , 2 ( 2317 gt ) 3 ( 2129
gt ) (P<0.0D), 4 (3050 gt ) 5 ( ) (3010 gt
) (P<0.05) ; 1 (86.17%) 2 (36.06%) 3 (29.18%) 4 (25.73%)
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Hfect o vitamin E and vitamin C, highly unsaturated fatty acids,
in broodstock diet on reproduction perfor mance
o Eriocheir sinensis

Al Chun-xiang, CHEN Li-giao, WEN Xiao-bo, ZHOU Zhong-liang, WANG Qun
(Schod d Life Scence, East China Normal University, Shanghai 200062, China)

Abstract : 198-day feeding trials were conducted to determine the reciprocal physiological effects on Chinese
mitten-handed crabs Eriocheir sinensis female broodstock by feeding with four experiment diets and one control
group diet for: diet 1 supplementing HUFA and vitamin E, C; diet 2 supplementing only vitamin E and C; diet
3 supplementing neither HUFA nor vitamin E and C; diet 4 supplementing only HUFA, diet 5 (control group
diet) was fresh clam. The results showed that vitamin E, vitamin C and HUFA were essential components in
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broodstock diets. Fecundity and hatchability of eggs from broodstock crabs fed with diet 1 in which HUFA and
vitamin E, C were supplemented were 3790 egg cell- g~ L and 86.17 % respectively , were the very significantly
higher than those of broodstock crabs fed with HUFA-deficient diet like diet 2 and 3 (2317egg cell- g~ 1 36.06%
and 2129%qg cell - g, 29. 18%) (P < 0.01) , and sgnificantly higher than those of and fecundity and
hatchability of eggs (3050 egg cell- g and 25. 73 % in diet 4 trestment) from the crabsfed with diet 4 were d
lower than those of control group (3010 egg cell- g™ and 71. 12 % regectively) (P <0.05) . When the broodstock
crabswere fed with vitamin E and Cddicient diets like diet 3 and 4, lipids of crabs were peroxidized with
decreasng SOD activity and increasng MDA content. Mearwhile, the dfect of tota lipid ocontent , fatty acid
conpostion and vitamin E and C concentrations of experimental dietson those of corregponding eggs, and the lipid
peroxidation in eggs are discused. The results of this dudy indicate both HUFA and vitamin E, C are
indispensable and cooperative to egg developing of crab and must be supplemented in the broodstock crab diet.
Key words: Eriocheir sinensis; vitamin E and vitamin C; highly unsaturated fatty acids (HUFA) ; reciprocal
effects; reproduction perf ormance
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(gonadosomatic index ,GSlI) , 4 - 80 ,
(superoxide dismutase ,SOD) (malonaldehyde, MDA) SOD
,SOD mL SOD 50 % SOD
MDA (TBA) ,MDA (A)
1

Tab.1 Composition o the four experimental semi-purified diets

constant ingredients rate of raw material , dry weight %
fish meal 35
soybean meal 25
dextrin 13
gelatin 10
binder 0.5
vitamin mixture® 3.478
minera mixture® 2
chalin chloride 0.5
cholesteral 0.5
glycine 0.5

experimental diet

variable ingredients

1 2 3 4
i fish ail 6 - 6 -
lecithin 3 - 3 -
E vitamin E 0.022 0.022 - -
C vitamin C 0.5 0.5 - -
carbonxymethylcellulose, CMC 0 9 9 9.522
a ( E C): 100g K 60mg; 458mg; B6 60mg; B2
200mg; B1 600mg; 120mg; 600mg; 120mg; 600mg; A 600mg; D 60mg; b

(%) : NaH,PO410; KH,PO,421.5; Ca(HaPOy) - 2H,0 26.5; CaCO310.5; CaC3Hs0316.5; MgSO,4- 7 H,O 10; AlCl3

-2H,0 1.2; ZnSO4 7 HxO 0.511; Fey(CgHs07) 30.061; MnSO4- 4 H0 0.143; KI 0.058; CuCl,0.051; CoCl,- 6 HO 0.176; KCI
2.8

Notes: a) content of vitamin( free V¢,V /100 g diet: vitamin K 60mg; pantothenic acid 458mg; pyridoxine 60mg; riboflavin

200mg; thiamin 600mg; biotin 120mg; niacin 600mg; folic acid 120mg; inositiol 600mg; vitamin A 600mg; vitamin D 60mg; b)

compasitions( %) o mineral mixture: NaH,PO410; KH,PO421.5; Ca(H,PO,) - 2H,0 26.5; CaCO310.5; CaC3Hs0316.5; MgSO4- 7

H,O 10; AlCI3-2H,0 1.2; ZnSOy4- 7 H,0 0.511; Fey(CgHs07) 30.061; MnSO4- 4 H,0 0. 143; KI 0.058; CuCl,0.051; CoCl,- 6 H,0

0.176; KO 2.8
2 EC
Tab.2 Vitamin E and vitamin C concentrations in experimental diets Mg g *dry matter
1 2 3 4 5
diet 1 diet 2 diet 3 diet 4 diet 5
Ve 159. 81 +6.32 160.18+9.64 58.73+7.46 47.65+5.32 98.5+6.23

V¢ 410.50+20.11 413.60+19.15 209.30+13.96 206.35+10.35 218.45+11.17
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3
Tab.3 Fatty acid composition ( percentage o total fatty acids) o the experimental diets

1 2 3 4 5
faty acid diet 1 diet 2 diet 3 diet 4 diet 5
14 0 1.0 1.0 1.2 1.1 2.6
16 0 16.4 13.2 15.1 15.8 16.7
16 1In- 7 12.8 6.1 7.8 14.2 6.3
180 0.3 0.5 0.3 - 1.7
18 In- 9 1.8 0.5 0.6 1.2 9.8
18 2n- 6 5.9 13.1 12.8 6.8 7.7
18 3n- 3 12.9 10.8 11.0 17.4 12.9
20 1In-9 15.1 20.5 19.1 14.5 4.7
20 4n- 6 2.9 3.4 3.3 3.2 3.3
20 5n- 3 11.9 4.3 4.8 10.4 12.3
22 4n- 6 1.7 4.2 1.2 0.7 1.2
22 5n- 3 1.0 1.5 - 3.1 2.1
22 6n- 3 7.4 6.0 51 6.7 7.7
2 sturates” 17.7 14.7 16.6 16.9 23.0
3 moroenes” 29.7 33.1 31.5 28.9 16.8
2n- 3HUFA® 33.2 15.6 15.9 38.6 37.0
n- 6HUFAY 10.5 20.7 17.3 10.7 12.2
EPA + DHA 19.3 10.3 9.9 17.1 20.0
: 3 ;@&  Cuo, Cso, Ciso3 v b Cwin-7, Cigin- 9,
Cxo1n-93 7€ Cigan-3, Cosn-3, C2sn-3, C26n-33 ;d. Cigon-6, Coan-6, C2an-63

Notes: each value is the mean £s. d. o three determinations; a is the summation of Cy4 0, Cis0, Cigo; b is the summation of
Ci61n-7, C1g81n- 9, Co0 1n-9; Cis the summation of Cigon-6, C04an-6. C2 an-6; dis the summation of Cig2n-6, C4n-6,C2 4n-6

1.4
: 40
60cm % 40cm x 38cm , 2 1 ( 18
) : , 3
) H [l ) VE VC VE
Ve (HRLO) 11, (Go) 1!
, & , 50mL ( 3 )
. :
1.5
SPSS :
2
2.1
4 1 (12.38 %) (3790
gt ) , 86.17%, 5 4 ,
: ;2 3 : :
4 , 14 5 23

(P<0.01), 14 5 2 3 GSl (P>0.05); 1
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2 3 (P<0.01), 4 5 (P<0.05);
1 2 3 4 (P<0.01), 5
(P<0.05) , 2 4 (P<0.05)
4

Tab.4 Hfect o different experimental diets on GSI, fecundity and hatchability o E. sinensis broodstock

(%) ( / ) (%)

diet GSl fecundity hatching rate

1 diet 1 12.38+0. 35 3790 + 430% 86.17+3.87%

2 diet 2 8.45+0.25" 2317 +50° 36.06+1.25°

3 diet 3 8.27+0.31° 2129 + 80° 29.18+1.18¢

4 diet 4 11.77 £0.562 3050 +210° 25.73+1.27¢

5 diet 5 11.51 +0. 20° 3010 + 830° 71.12+5.67°
1. 3 + )

(P>0.05 , (P<0.05 P<0.01) ; 2. = / ; =

( )/ (x10° 19); =JE /

Notes:1. each value is the mean +s. d. o three determinations. 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.
gonadosomatic index (GSI) = ((ovary wt.) x100)/ (body wt.) , fecundity = egg number / crab wt. ><103(egg cell)/ g, hatching rate =

zoea number (ind. )/ egg number (ind.)

2.2 EC
Ve Vc

Ve Ve Vc Ve V¢

4 , Ve V¢ 1 2
,5

, 1

2.3 SOD MDA

7, 8 SOD

,SOD , MDA

5

EPA + DHA

MDA
MDA

EC

, 1

Tab.5 Vg, Vc concentration in eggs o E. sinensis breedersfed on these diets

5 6 Ve
, 3
3
2 3 4
SOD
2 3 4
MDA

U g g ‘dry matter

* %

1 2 3 4 5
eggl”’ egg 2 egg 3 egg 4 egg 5
Ve 235.2+16.332 223.3+18.132 93.4+11.56° 86.3+10.54° 174.1+14.32°
Ve 399.5+21.95° 392.1+20.27° 193.2+16.87° 189.4 +15.57° 205.5+16. 78°
1. 4 1;2. 1 2 3 4 5 1234 5

Notes: 1. the same as note 1 of Tab. 4; 2. egg 1 is stand for the egg spawning from the female crabs in group 1, others are the

same as egg 1
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6
Tab.6 Fatty acid composition o eggs o the broodsock crabsfed different diets %
1 2 3 4 5
fatty acids egg 1 egg 2 egg 3 egg 4 egg 5
140 1.6 1.7 1.8 1.6 3.2
16 0 7.4 8.8 9.1 11.6 11.0
16 In-7 10.2 13.2 12.6 13.1 12.1
18 0 1.8 6.9 8.7 3.9 2.3
18 1n- 9 0.6 1.2 2.6 2.1 1.5
18 2n- 6 4.8 13.0 13.0 13.9 3.5
18 3n- 3 15.6 14.1 12.8 6.9 13.8
20 In- 9 18.4 17.4 16.1 16.4 7.7
20 4n- 6 5.1 4.9 5.5 3.3 2.1
20 5n- 3 7.2 4.2 4.4 5.2 6.8
22 4n- 6 1.5 0.8 1.5 0.7 1.7
22 5n- 3 2.1 1.0 0.5 0.5 4.1
22 6n- 3 16.2 8.6 8.1 12.5 14.8
3 stturates 10.8 21.4 21.6 24.6 16.5
> moroenes 29.2 31.8 31.3 38.6 21.3
Zn- 3HUFA 41.1 2.9 2.8 10.6 4.5
Zn- 6HUFA 11.4 18.7 21.0 17.9 7.3
EPA + DHA 23.4 12.8 12.5 17.7 21.6
7 SOD
Tab.7 SOD activities in different tissues o broodstock crab fed experimental diets Nu-mL "t
1 2 3 4 5
diet 1 diet 2 diet 3 diet 4 diet 5
ovary 40.09+9.72° 39.87+5.87° 79.21+5.17° 85.2+8.17° 84.83+10.272
b b a a a
hepatopancress 45.29+6.54 41.78+4.97 80.29+5.91 87.37+5.62 82.37+7.86
61.29+8.27° 57.91+7.93° 79.98 +6.25% 82.58 +8.35% 80.97 +£9.45%
blood lymph
musde 65.82+7.89° 62.14+8.12° 79.19+7.24° 88.35+8.23° 80.27 +£8.98%
4 1
Notes: the same as note 1 of Tab. 4
MDA
Tab.8 MDA content in different tissues of broodstock crab fed different experimental diets  nmd- mL -
1 2 3 4
diet 1 diet 2 diet 3 diet 4 control diet
ovary 6.87+0.52° 3.33+0.69° 12.65+3.61° 25.18 +5.07° 7.97+1.38°
h 7.11+0.32° 5.19+1.86" 14.31+3.35° 27.12+6.72° 7.54+1.21°
epatopancreas
C d b a c
blood lymph 8.54+1.63 5.42+1.24 15.21+4.23 28.67+2.73 9.63+0.81
b c a a b
musdle 9.79+2.50 6.53+1.01 38.49+3.82 40.87 +£6.41 11.24+2.32

4 1

Notes: the same as note 1 of Tab. 4
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