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, Excel 97
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2.1 E
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1 s VE
1 E
? Ve Fig. 1 Effect of dietary vitamin E on the weight
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1
Tab. 1 Effects of dietary vitamin E on the grow th and survival of
juvenile abalone ( Haliotis discus hannai Ino)
Ve
(me/ 100x) (‘cm) (cm) (%) (mg) (mg) (mg) (%)
O(E)) 1.2930.01  1.4810.02° 14.9%0.5 231.3%t4.3 7.1%11.7 295.7t86" $3.3%65
5(E2) 1.3220.02  1.53£001" 159%1.0° 234.9%10.2 600.8F12.5° 365.9%5.1° 57.7%8. 1
10(E3) 1.29420.02  1.58+0.03" 21.9%1.9" 240.7%26.3 570.4+41.3" 329.7%£27.7" 62.0%156
20(E9) 1.31%£0.02  1.52%001" 155%1.3° 234.4%8.0 548 7%15.3" 314.3+188" 66.7F13.5
50( Es) L32%0.02 1.49%002¢ 132%1.7 226.9%7.4 s521.4%7.0° 2.6t101" 68.7E75
100(Eg) 1.3120. 04 1.49F0.01" 13.232.6  220.9%3.9 504.3%+19.4° 283.4%+17.3° 71.3%14.0
200( E7) 1.3120.02  1.49%003Y 13.5%1.3 231.3%357 520.6%14.8" 289.2440.2° 71.0%10.2
1.28%0.01  1.50%0.01° 17.1%2.9 228.5%6.0 541.9F6.4¢ 313.5F0.6" 57781
ANOVA
F 0. 380 51.102 773 1. 360 8.010 5.422 1.136
P 0. 689 0.000 0. 000 0. 281 0. 000 0. 002 0.392
+ (n=3); (Duncan ,p< 0.05);
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Fig.2 Effect of dietary vitamin E on the protein 5 ,
gain of abalone (Haliotis discus hannai Ino) ( 2);
, 2 , ,  Duncan
(p< 0.001); ;
Vg, R ; 2
2 E
Tab. 2 Effects of dietary vitamin E on the carcass composit ion of
juvenile abalone ( Haliotis discus hannai Ino)
VH [ [y [y
(mg/ 100g) ! (%) (%) (%) (mg/ ind.)
O(E)) 1.28£0. 04¢ 88.0910.28 6.84%0.13 48.92%0. 36° 9.23%0.77"
5(Ey) 1.44%0. 04* 87.4910.47 6.4810.21 49.33%0. 62¢ 13.73%1. 06*
10(E5) 1. 49%0. 05 87.6010.45 6.57%0.35 50. 64%0. 69 13.09%1. 24
20( E4) 1.42%0. 10® 87.71£0.52 6.55%0.71 51.39%0. 22 12.16£2.01*
50(Es) 1.37%£0. 02" 87.67%0.51 6.57%0. 11 51. 66 0. 46 11.27%£0.97"
100( Eq) 1.32%0. 03¢ 87.70%0.61 6.28%0. 12 51.20%0. 20" 10.35%1. 38"
200( E7) 1.33%0. 06" 88.1610.11 6.23%0.35 49.44710. 16° 9.321t1. 66"
1.42%0. 04 87.67%0.21 6.24%0. 58 49.41%£0. 68° 11.41%0. 16*
ANOVA
F 5.700 0. 892 0.934 18.271 4.99
P 0. 002 0.535 0. 507 0. 000 0. 004
2.3 E
3 Vg
(p>0.05), (p>0.05),
Ve , ( ) Ve
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3 E
Tab.3 Effect of different dietary vitamin E on the contents of ash, calcium, phosphorus in the
shell of abalone ( H aliotis discus hannai Ino)

E (mg/100g) (%) (%) (Ug/g)
0(E)) 89.22%0. 35 26.78 0. 23" 206.7%4.5
5(Es) 88.76%0. 38 27.20%0. 34" 207.3%4.9
10(Ey) 89. 64+0.39 27.07%0.17" 208.7%2.5
20(Ey) 89.12%0. 86 27.27%0. 28" 206.7+7.6
50(Es) 89. 05%0. 20 26.61%0. 33" 207.7%5.5
100( E) 88.8610. 57 27.01%0. 12 205.0%15

200( E7) 89. 547%0. 98 26.94%0. 35 208.3%4.9
90. 04%0. 52 29.22%0. 24° 207.7%4.2
ANOVA
F 1.729 27.599 0.078
P 0.172 0. 000 0. 998
, Vi
, 5% ( : =11, E
5 —10mg/ 100g Ve, ;
VE B
(p>0.05 Viehoever (1983) Vi
He (1993) Vi
, Ve )
(1993) Ve , Vi Vi
, , Ve
(Alave et al, 1993)
Ve
(Takeuchi et al, 1992)
R , Ve
VE N 5 VE
Vi Vg
(T akeuchi et al, 1992) (Watanabe et al, 1981a)
(Watanabe et al, 1981b) ( , 1993) Vi
Ve , Ve
, Ve (p< 0.05); Watanabe ( 1981a)
) Ve
Ve, / Ve

(p< 0.001), VE
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THE EFFECIS OF VITAMIN E ON GROWTH, SURVIVAL AND
CARCASS COMPOSITION OF JUVENILE ABALONE
(HALIOTIS DISCUS HANNAI INO)

ZHOU Q+Cun, MAI Kang-Sen, TAN BetPing, XU Wei
( Fisheries College, Ocean University of Qingdao, Qingdao, 266003)

Abstract A 103-day feeding trial was conducted to determine the optimum dietary vitamin E level for the ju-
venile abalone (Haliotis discus hannai) . A mixture of vitamir free casein and gelatin (5. 1) was used as the pro-
tein source, and seven purified diets were formulated to provide graded vitamin E levels (0, 5, 10, 20, 50, 100,
200mg/ 100g diet) . On the basis of weight and protein gain, the optimum vitamin E level was estimated to be
5—10mg per 100g diet. Juvenile abalone exhibited significantly weight gain associated with the optimal level; de-
ficient or excessive dietary vitamin E resulted in lower gains of weight and shell length. Although no significant
difference w as observed between different groups, the survival rate mareased with an increasing vitamin E level.
T he low est lipid and moisture content of soft body occurred when the dietary vitamin E level was optimal, w hile
no significant differences were found in lipid and moisture. Protein content of soft body w as markedly affected by
vitamin E level; protein gain varied with dietary vitamin E level and attained the highest with the optimal vitamin
E level. Ash and calcium, phosphorus content of the shell were not affected by dietary vitamin E.

Key words Halidis discus hannai, Vitamin E, Nutritional requirement



