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1 0.5 3.4 2.0
1.1 0.5 0.5 0.5 6.0
2002 9 —2003 3 30 ; (. VE) :
100g VK 0mg 458mg  VBs 60mg
( Cherax quadricarinatus) VB: 200mg VB; 600mg 120mg 600mg
, 120mg 600mg VA 600mg VD 60mg;
, (%) : NaHPO4 10 KH2PO4
180 90 , 21.5 Ca(H2PO4) *2H20 26.5 CaCO3 10. 5 Ca-lactate
(72. 41 +5. 32)g  (80.73 +6. 68) g 16.5 MgSO4°* TH,0 10 AlClz* 2H20 1.2 ZnSO4°
50em X 80an X 50em , TH20 0.511 Fe-citrate 0.061 MrSO4¢ 4H-0 0. 143
10 5 (201 (28 £1) C, KI 0. 058 CuCl, 0.051 CoCl*6H,0 0. 176 KC1 2.8
35cm, ) 16: 30 s 15 (% )
9:00 , 1/3 Tab. 1 Variable ingredients of the five sem+ purified
1.2 experimental diets ( % DW)
1.2.1 6 3 1 2 3 4 5
0 : 15 E 0 00044 0022 011 055
’ 0.6 0556 0578 0.49 0.05
1; (% )
35.0 25.0 13.0 10.0 VE 2
2 VE (% , n=3)
Tab. 2 Factual content of vitamin E in each experimental diets group ( % DW, n= 3)
0 1 2 3 4 5
0.0085£0.0005*  0.0101£0.0012" 0. 0150£0.0018° 0. 0192%£0.0024' 0.0217£0.0019°  0.0276 £0. 0026'
(P>005); (P<0.05 a< b< c<d<e) 3— 7
1.2.2

)

( Gonadosomatic index, GSI)
(Hepatopancrea somatic index, HSI),

, 3
1 2 2
-70C , ;
( ) .
1.2.3 E :
(HPLC), Xu (1994)
: 0.5¢g,

. Guol/L 110C  18h,

83530
: Folch s
(- ) )
(APGC),
(1998)
SPSS
21 VE
3 , VE |, 125
, 86.67%
3 , (84.00 *
3.43) %,

0
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3 E
Tab 3 FEffeds of viamin E on repwductive performance of C. quadricarinatus
0 1 2 3 4 5
(%) 83.3314.21* 86.671546° 866715 32" 83331482  83.33E3.87 866715 63"
(%) 440012 04*  4231%1. 85 42311178 48 00£203*  40.00E£1.92* 46 15%1 74°
(%) 720012 94 73.08%2 87*  76.92%3.15%  84.00%3.43" 72002 74* 76 92%3. 09P
(%) 17 45£0.76™  14.39%0. 73*  19.77E£1.24° 30.42%1.550 1459196 15 27%1 25"
(GSI%) 2. 04£0.24° 1. 75 +0. 08* 37610 27 6 55%1 10¢ 1960 62 1.76%0. 13"
(HIS%) 4961064  524F1 4> 434t0 77 3.25t0.200 4 76%£0.23" 5.35%0.90"
(g 223%t006° 224%0 11*  243%£0.09® 28 *0 11> 245+0 28" 2 38%0 39
(ind) 492+ 16" 487 £11° 506t 15% 56318 519 £ 16° 5202+ 18
(mg/ind) 4531015  459%0 13 4800 14 5 08t009° 4 72+013"  456%f0 11
(%) 36 662 79" 35.38%2 14°  39.84%3 62 45 531388 40 99F2 65" 38 66E3 45%
(1) x 100)/ (2 = ( x100) / 5 (3) = ( /
) x 100
(30.42%1.55)% 6.55E1.10 (2.8 F0.11) g ) \
(563 £18) ind (5.08 £0.09) mg/ ind (45.53 4 3 ,
3.88) % 3 , 3.25% (37. 23 £0. 0207) %;
0. 20, 4 . (31.46 £0.0214) % 3
2.2 VE (Arg) (Leu)
(Glu)
4 (%, n=3)
Tab 4 The contents of different amino acids in fertilized eggs (% DW, n= 3)
0 1 2 3 4 5
EAA
Thr 2.29%0 0154 2. 32%0. 0195 2.78%0.0201° 3.05%0. 0148¢ 2 84710.0350° 2 59%0.0153"
Val 3.45%0 0302 3. 40%0. 0419 3.92%0.0190° 4.54%0 0234° 4.18%0.0703" 3. 650. 0204"
Met 1. 240 0157 1. 320 0205 1. 70£0. 0300° 1. 860 0250° 1. 6510 0201 1.54%0. 0351"
lle 2810 0153 2. 84%0. 0208 3.27%0.0201° 3. 247%0. 0100 3.4310.0153°  3.05£0. 0200"
Leu 44810 0153" 4 16%0. 0436° 5. 05£0. 0200 57210 0252 5.29%0.0252° 4. 7310 0153°
Phe 3.08£0 0513 3.27%0 0252 3.75%0. 0265¢ 4.35%0 0208 3.92£0.0100" 3. 27£0.0200"
His 2 13 %0 0116 2. 03%0. 0200 2.247%0. 0200° 3.19%0.0252° 254%0. 0153 2 13%0. 0208
Lys 3.97£0 0100 4. 08£0. 0153 4.96£0. 0361° 55600208  4.9710.0361° 4 27£0.0153"
Arg 4.16%0 0058 4270 0116° 51610 .0200° 5 72%0 0208 507100058 4 5470 0100°
YEAA  27.61F£0.0124° 27 6910.0215° 32 83+0.0203°  37.23%0.0207¢  33.89F0 0189° 29.77+0. 0187
NEAA
Asp 5.89 0. 0265 5. 24%£0. 0493 6.91£0. 0153° 6. 560 0351¢ 7.39%0.0351' 6 10F0. 0158°
Ser 2.81£0 0100 2. 78%0. 0200 3.43%0.0153¢ 3.46%0.0351° 365100153 3.21£0 0153"
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0 1 2 3 4 5
Glu 66710 0208 7160 0116" 8 72F0.0208°  9.13F0 0265 8 24F0.0252 7. 69F0 0208
Gly 2.03£0 0058 2. 03%0 0153 2.48%0 0351° 23510 0100° 2 6510 0306' 2 030 0153°
Ala 2.38%0 0252° 2. 35%0. 0100 2 86£0. 0208 2. 84710. 0058" 3.13%0.0153° 2 400 0100"
Cys 1. 86 £0. 0208 1. 73%0. 0100* 2.27£0. 0200° 2. 080 0058° 2 6710 0300" 1. 97t0 0503™
Tyr 2.81%0 0100° 2. 89%0. 0153 3. 090 0208¢ 3.29£0 0306¢ 3.7310.0351°  3.08%0 0116"
YNEAA  24.4510.0187° 24 1810.0158*  29.76+0.0201°  29.7120.0185°  31.46E0 02147 26 4810, 0206
: FEAA (essential amino acids) ; NEAA (nom essential amino acids)
2.3 VE , Cl16:0 C16 1 CI8. 129
2.31 C18 2w6 C16: 0 2 .
i 3 (2230 £0.36) %; C16: 1 1 ,
, (1855 *1.14)%  (31.69 £  (1290%£0.26) %:C18 199  CI8: 206
1.04) %, 4 , (8.80F0.61)% (28.10%
, 0.30) % 3 C20: 4 :
, 5 (27910.11) %,  C20: 568 C22: 6w3
2.32 6 . , (4.79%0.36)% (3.8910.02) %
5 (n=3)
Tab. 5 The conents of lipid in each fertilized eggs group (n= 3)
I (%) I (%) I (%) I (%)
15. 76 1. 23° 28 891 1. 09° 58 6512 12° 32 0512 45°
15. 52+0 92" 28 51t 1. 56" 58 18 £2 74" 31. 55+ 1. 24
17. 13%0. 98° 29. 861 1. 95° 59. 942 94° 32 4E 1 44
18 55+ 1. 14 31 69 1. 04° 59.88+2.01° 32 16X 1. 58"
17. 02+ 1. 08° 29911 13° 59. 14 £1. 96° 31 84% 1. 34
15.98+1. 02" 29 05k 1. 87 59.23 2. 16° 32 718+ 1. 19°
6 (%, n=3)
Tab 6 The contents of different faity acid of neural lipid in fertilized eggs( %, n= 3)
0 1 2 3 4 5
C14 0 0. 77 0. 02 0 56%0 02° 0.83%0.03° 0 43%0 02° 0550 01"  053%002"
C16 0 20. 17 £0. 45 21 900 40° 22.30£0 36° 20. 70£ 0. 60 18.60+0. 70" 20.70%0. 10°
Cl6 1 9. 69 *0. 05" 12 90%0. 26" 10. 700 53¢ 10. 77 20 45¢ 7.79 X0, 21° 9.52%0. 09"
CI8 0 4. 47+0. 08" 4.27%0.21" 3.58+0.31° 47710 09° 36210 05" 4200 06"
C18 199 24.83%0.71° 25. 73 £0. 46 26 50£0. 40° 27. 43 10 45°¢ 28.80%0.611 2767 X0 81°
C18 206 158010 46 18 83t0.31° 17 10£0 20° 21. 270 32¢ 23 10+0.30° 22 37%0. 55°
€20 4 2 69%0. 06 2 750 11* 3.35%0. 08" 27910 11* 3.31%0 03" 2.84%0.07
€20 503 3.26%0. 23 3. 44%0 11° 45130 11" 47910 36° 46310 45°  4.18%0.16"
€22 603 26420 07 2 68£0.09" 3.16%0.11° 3.8910. 02° 297£0.13"  298%t0. 18"
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2.33 7 s 017 % C20 503 C22: 63
. Cl6: 0 Cl16: 1 C18: 1«9 E
C18: 206 Cl16: 0 3 , ,C20 563 3 . (10.30%0.28)%,
(18.60 £0.56) % ; Cl16: 1 1 , 0125 , (2 o3 4
(9.71%0.06) % ; C18 109  CI8 206 3 . (6.24%0.17)%,
, (26.27 10.47)% (18.97 £1.36) %
3 C20: 4 , (2260 =
7 (%, n=3)
Tab 7 The contents of different fatty acid of polar lipid in fertilized eggs( %, n= 3)
0 1 2 3 4 5
Cl4 0 0.87%0.01° 0.66E0 02" 0. 90%0. 01 0.42%0 01° 0. 48 =0 02* 0. 54 0. 02°
Cl6 0 11. 36 +1. 30" 16 600 36° 18 17%0. 35 18. 60E0. 56 17.50£0. 76" 8 16%0. 16"
Cl6 1 7.19%0. 18° 9. 71%0. 06° 8 73%0. 08" 3.77%0.41° 4.74%0. 11" 8 46%0.15¢
C18 0 9.70%0.21° 7.68%0. 16 6.30£0 27° 3.45%0.22° 4.19%0. 13" 7.42%0.29¢
C18 129 15.45%0 78 25. 10%0. 76" 22.83%+1.01° 26.27%0. 47¢ 25.13%0.38¢  17.57%0.96"
C18 206 11. 87 0. 45" 8 42%0. 53 15 73%0 42 18. 97 £1. 36° 15172087 14.30 0. 44°
C20 4 275 %0 14" 3.36%0.35¢ 2 52%0 19" 2 69£0. 17" 296 0. 28° 2.18%0.12°
€20 503 7.93%0 18 7. 89%0. 22 8 20%0 13" 10. 30 +0. 28¢ 10.10%0. 23° 8 15%0.34"
C22 603 4.58%0 07 4. 54%0. 08 4. 98%0. 17" 5.80%0. 14 6.24%0. 17° 5.28 0. 04°
3 VE
3.1 VE . VE ,
VE, ’
, , 0. 0360 —0. 0440% 0. 0099% ,
(Kanazawa, 1985) (P. merguiensis) 0. 0040% ( ,
3 2001) " VE
(0. 0192 0. 0023) % ( 3 )
, VE 32 VE
, 3
, 7 VE ,
4 5
, R VE
VE )
VE, , , VE
(Haliotis discus hannai Ino) ’
( , 2001) ,VE
1) , 2001 , 9
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EPA  DHA ,
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1992; Jagneshwar et ol , 2000) 3
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(EPA
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EFFECTS OF DIETARY VITAMIN E ON REPRODUCTION OF REDCLAW
CRAYFISH CHERAX QUADRICARINATUS

LUO Wen, WANG Qun’, ZHAO Yur-Long, GU ZhiMin™,
MI Guo-Qiang ~, HUANG Xianr-Ming ~, LIU Q+Wen™
(Schodl of Lffe Sciences, Eas China Normal University, Shanghat, 200062; Depanment ¢ Biology, Shaoxing
College o Arts and Sciences, Shaoxing, 312000)
“(Schod of Lf e Sciences, Eas China Normal Unwersity, Shanghai, 200062)
" (Institwte o Freshwater Fisheries, Zhgiang Province, Huwchou, 313001)

Abstract In this paper, the effects of dietary vitamin E on the reprodudion of redclaw crayfish Cherax quadricart-
natus and accumulation of canmon biochemical components in the fertilized eggs were analyzed using single factor
analysis of variance and other methods. Samples were taken at average weight of ( 72. 41 5. 32) g for females and
(80. 73 £6. 8) g for males. All samples were divided into six groups with group 0 as the control and groups 1—5 as
the samples. Each group contains 30 females and 15 males chosen randomly. The experiment was conducted from
September 2002 to March 2003. The amount of average vitanin E input was 0. 0085% for the control and 0. 0101%,
0.0150%, 0. 0192% , 0. 0217%, 0. 0276% in average for the groups 1 to 5 respectively. Results showed that the
survival rate ((about 87.67% ) in groups 1, 2 and 5 were slightly higher than those in other groups. The one-month
period spawning rate had no significant difference among each groups. All the curves of weight gain rate of the fe-
male, gonadosomatic index, total weight of eggs per female, average spawning number, average weight of individual
eggs per female and hatching rae were belt shaped curves for groups 0—5. Group 3 had the greatest values in twe-
mornth period spawning rate ( 84.00%), weight gain rate (30.42% ), gonadosomatic index ( 6.55), total weight of
eggs per female (2.86g), average spawning number (563 ind. ), average weight of individual eggs (5.08mg), and
hatching rate (45.53% ), whereas the hepatopancrea somatic index was the lowest for group 3. Gross weight of es-
sential and nor-essential anino acids (dry weight) in the fertilized eggs of each group increased firstly and then de-
creased from groups 0 —5. The crayfishes of group 3 showed the greatest gross weight of essential amino acids in the
fertilized eggs, which was 37. 23% , whereas the maximum gross weight of non-essential amino acids, 31. 46% , was
found in group 4. The contents of leucine and arginine in essential amino acids and the content of glutanine in nor
essential amino acids, were significantly inaeased in group 3. Total lipids of the fertilized eggs (dry weight and wet
weight) also increased firstly and then decreased. The lipid contents in dried and fresh fertilized eggs of crayfishes in
group 3 were 18.55% and 31. ®% respectively, which are the highest among all the groups. There was no signifi-
cant difference in content percentage of neutral lipids and phospholipids in total lipids between all the groups. The
content of neutral lipids was as about twice as that of phospholipids. The main faity acids that make up both neutral
lipids and phospholipids of the fertilized eggs were C18: 109, C18 206, C16 0 and C16: 1. Content of C20: 4 was
lower in group 3, and the contents of C20: 503 and €22 6®3 in group 3 were higher than those in other groups. The
results indicaed tha the excessive vitamin E would be harmful to redclaw crayfish and the optimal content of vitanin
E was 0.0192%. Vitanin E could protect C20° 5683 and C2: 6w3 from oxidizing, improved the accumulation of i
portant amino acids and faity acids in fertilized eggs. C20 503 and €22 6W3 were necessary to the development of
nervous system, and glutamine, leucine, arginine were important for the metaholism of redclaw crayfish. Fran above
results, it is concluded that appropriate amount of vitamin E in diet can significantly improve the reproduction of red-
claw crayfish via improving the quality of their fertilized eggs.

Key words Redclaw crayfish Cherax quadricarinatus, Vitamin E, Reproduction, Fertilized egg



