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Studies on the nutritional requirement of vitamin D for
Haliotis discus hannai Ino
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Abstract: This feeding experiment was conducted to determine the nutritional requirements of the juvenile abalone
(Halwus discus hannai Ino) for fatsoluble vitamin D. The casein gelatir-based diet containing seven graded
levels of vitamin D was fed to the animals for 103 days. The red alga, Palmaria palmate, was used as a control
diet. The results were summarized as follows: Moisture, lipid, protein contents of soft body and abalone growth
were markedly affected by the supplemental levels of dietary vitamin D, but the survival rate remained
unaffected. The progressive increase in alkaline phosphatase activity of the soft body reached a maximum value at
an optimal dietary vitamin D level; however, excessive level of dietary vitamin D decreased its activity. Ash
content, calcium and phosphorus composition of the shell were greatly affected by the vitamin D supplemented
levels. Taking into consideration the weight, protein gain and alkaline phosphatase activity, it is proposed that the
requirement of juvenile abalone for vitamin D is about 100IU per 100g diet.
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1
Tab.1 Composition o the experimental diet (% dry weight)
D, [ IU* (100g)~" diet) vitamin D; content ]
ingredients 0 50 100 300 1, 000 10,000 20, 000
. 30 30 30 30 30 30 30
casein
. 6. 00 6. 00 6. 00 6. 00 6. 00 6.00 6. 00
gelatin
dexctr 28.5 285 2.5 28.5 285 2.5 28.5
X trin
CMecelluose 6. 00 6. 00 6.00 6. 00 6. 00 6.00 6. 00
. 18. 00 18.00 18. 00 18. 00 18.00 18. 00 18. 00
Na alginate
. . 4.0 4.00 4.00 4.0 4.0 4.00 4.00
mineral mix
. 2.00 2.00 2.00 2.0 2.00 2.00 2.00
vitamin mix
choline chloride 0.50 0.50 0.50 0.5 0.50 0.50 0.50
(1)
SO/MFO( I 1) 5.00 5.00 5.00 5.00 5.00 5.00 5.00
(1 : 32.48%, 3.5%%, 12.3%% ; (2) D ;( cholicalciferol ) Sigma ;
(3) ( D) Mai [¥;(4) Mai ®1;(5) S0/ MFO:

Notes (1) The experimental diet contained (dry weight basis) : crude protein 32. 48% ; crude lipid, 3. 59%; ash content, 12.39%;(2) Vitamin D3
(cholicalciferol) : from Sigma Corp; (3) Viiamin mixture referred to Mail®l; (4) Mineral mixture referred to Mail®!; ( 5) SO/MFO: Soybean oil and
menhaden fish oil
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Tab.2 Effects of dietary vitamin D3 on the growth and surviva of juvenile abalone
D; (TU 100g™ ") (cm) (%) (mg) (mg) (%)
Vitamin Ds level initial length length ratio initial weight weight gain arvival rate
0 1. 34 0. 02° 8.31+4.7° 242.0%18.2 280. 5%5. 3¢ 53.3165
50 1.33£0. 2 14.6%1.3 237.1%21.0 306. 4%17. 3¢ 57.7%10.3
100 1.34%0. 2 19. 132, 20 24.2%11.2 374. 9% 16. 4 55.3%16.7
300 1.34%0.01 17.5%0. 5¢ 236.2%12.6 3%5.5512. 4 58.0%10.2
1, 000 1.32%0. 02 16.2%1. 4% 242.9%8.3 327.3127. 3 57.7%4.0
10, 000 1.33%20.03 12.6%1. 8¢ 235.1.9%32. 4 317. 5%24. O° 53.7%11.5
20, 000 1.36%0. 01 7.4%0, 8¢ 2%42.2%7.1 201. 7%31. 4 53.3%13.5
P. palmata 1.28%0.01 17. 1£2. 9 28.5%6.0 313. 540. 6™ 57.7%8. 1
ANOVA
F 2. 670 10. 604 2. 100 6. 305 0. 095
P 0. 189 0. 000 0. 151 0. 001 0. 9%
o + (n=3);

Notes * values are means ESEM (n= 3); numbers within the same column, sharing the same letter are not significantly different (P < 0.05)
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Tab. 3 Effects of dietary vitamin D; on the carcass composition of juvenile abalone
Dy / (%) (%) (%)  MPG(mg®ind™ ')
vitamin D; level SB/ S ratio moisture crude lipids crude protein protein gain
* 1. 492 10.03¢ 87.87%0. 29" 8 14%0. 11° 48.91£0.37¢ 9.76 X0. 85"
1.75%0.04" 87.57%0. 38" 8.00%t0. 32 49.39%0.74° 12. 96£0. 77"
2.03%0.11* 86. 6310, 54° 7.91%0. 46® 50.63%0.70° 19.49%1. 46'
300 1.71£0.02" 87.53%0. 36" 6.88%0. 38° 51.38%0.22° 14. 40%0. 0"
1, 000 1.61£0.02¢ 87.74%0. 48" 7.14%0. 13° 51.63%0.47* 13. 74£0. 16"
10, 000 1.49%0.03¢ 87.79£0. 50" 7.41%0. 11b¢ 51.21%0. 15 12.48£1. 58
20, 000 1.2%£0.04¢ 88.6210. 31 7.95%0. 9% 49.4310.15¢ 8.0610.93
P. palmata 1.42%0.04¢ 87.67%0. 21" 6.24%0. 58¢ 49. 41%0.68° 11. 41%£0. 16%¢
ANOVA
79.633 5.743 11. 963 16.268 37.592
0. 000 0.002 0. 000 0. 000 0. 000
Lk +

Notes * values are means £SEM (n= 3); numbers within the same column, sharing the same letter are not significantly different ( P< 0. 05)
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Tab. 4 FEffect of dietary levels of vitamin D3 on the akaline phosphatase activity of
soft body and contents of ash, caldum and phosphorus in the shell of abalone
D (TU+ 100g~ 1) (U*100mg™ 'protein) (%) (%) (ug* g™
viamin D levels AKP ash content of shell shell calcium shell phosphorus
0 *0,212£0.013 8. 0710. 16¢ 26. 210.19° 175.7£8. 0
50 0.245%0. 22 89.2210. 33¢ 27. 6410, 414 169.3%3. 5
100 0.254%0. 017 0. 49£0. 28> 28.4510.45¢ 187.3%5. 5¢
300 0.249%0. 005 91.79%0. 20° 2.7510.432 194. 0% 6. 6°
1000 0. 264 0. 06 9. 53%0. 31" 28.78 0. 25" 213.3%8.5
10000 0.221£0.007 89. 8610. 79 27.8310. 40 204.7£3.5
20000 0. 205 £0.006° 87.2510. 11° 28.17£0.29% 230. 7t 4. 0
P. palmata 0. 249 0. 06" 2. 04£0. 52° 29.22%0, 24 207.7%£4. 2
ANOVA
F 10.389 40. 469 19.942 36.929
P 0. 000 0. 000 0. 000 0. 000
2 ( tn=3); (Duncan , P< 0.001)

Notes * values are means( SEM En= 3); numbers within the same column, sharing the same letter are not significantly different( P < 0. 05)
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