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Effects of the various dietary additives on growth and tolerance of abalone Haliotis discus hannai to the stresses
were determined in the 16-week feeding trial. Seventy juvenile (an initial body weight of 4.2 g) abalone per con-
tainer were randomly distributed into 21, 50 L plastic rectangular containers each. The six kinds of experimental
diets were prepared: control {CON) with no additive, by-product of green tea (BPG), extract of figs (EF), extract
of green tea (EG), commercially available product of Hearok (PH), and Haematococcus (HC). In addition, dry sea
tangle (ST) was prepared to compare the efficiency of the experimental diets. Fishmeal, soybean meal and shrimp
head meal were used as the protein source, and dextrin, sea tangle powder and wheat flour, and soybean oil and
fish oil were used as the carbohydrate and lipid sources, respectively in the experimental diets. The experimental
diets were fed to abalone once a day at a satiation level with a little leftover. The feeding trial lasted for 16 weeks.
At the end of the 16-week feeding trial, abalone was exposed to the different types of stresses (air exposure, and
sudden changes of rearing temperature and salinity). Survival of abalone fed the sea tangle was highest. However,
weight gain of abalone fed the EF, EG and PH diets was significantly (P<0.05) higher than that of abalone fed
the BPG diet or dry sea tangle. Shell length of abalone fed the all experimental diets was significantly (P<0.05)
higher than that of abalone fed the dry sea tangle. Accumulated mortality of abalone fed the sea tangle was low
when exposed to the different types of stresses. Also, relatively low mortality was achieved in abalone fed the HC
and EF diets. In considering these results, it can be concluded that the various sources of additives is effective to
improve production of abalone, and Haematococcus and extract of figs can be considered as dietary additives to
improve resistance of abalone against the different types of stresses.
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Table 1. Ingredients of the experimental diets (%)

Experimental diets

CON BPG EM EF PH HC ST

Ingredients

Fishmeal! 30 30 30 30 30 30

Soybean meal' 15 15 15 15 15 15

Shrimp head meal 5 5 5 5 5 5

Dextrin’ 13 13 13 13 13 13

Sea tangle powder 5 5 5 5 5 5

Wheat flour 2 1 2 2 2 1

By-product of green tea’ 1

Extract of figs* +

Extract of green tea* +

Product of Hearok* +

Haematococcus® 1

Soybean oil 1 1 i 1 1 1

Fish oil 1 1 1 1 1 1

Sodium alginate® 22 22 22 22 22 22

Mineral premix’ 4 4 4 4 4 4

Vitamin premix’ 2 2 2 2 2 2

Sea tangle 100
Nutrients (%)

Moisture 83.9 80.3 80.2 81.3 80.9 80.0 86.3

Crude protein 30.6 30.7 32.0 30.8 311 30.5 5.0

Crude lipid 4.0 3.9 4.0 54 5.1 53 0.6

Ash 12.1 124 12.1 12.1 12.2 12.3 21.6

'Fishmeal, 'soybean meal and 'shrimp head meal were supplied by Jeilfeed Co. Ltd. (Haman, Gyeongsangnam-do, Korea).

*Dextrin was purchased from Sigma Chemical, St. Louis, MO, USA.

SBy-product of green tea was purchased from Hanbattea Co. Ltd. (Hadong-gun, Gyeong sangnam-do, Korea).

*Extract of figs, ‘extract of green tea and *a product of Hearok were purchased from Haeroc Co. Ltd. (He-nam gun, Jeollanam-do, Korea).
*Haematococcus was purchased from Aquanet Co. Ltd. (Tongyeong city, Korea).

*Sodium alginate was purchased from Sigma Chemical, USA.
"Vitamin and mineral premix were same as Cho et al., (2008).

+indicates that aqueous type of each additive was included into the experimental diets instead of the same amount of water.
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Table 2. Survival (%), weight gain (g/abalone), shell length (cm), shell width (cm) and the ratio of carcass weight to total weight of
abalone fed the experimental diets for 16 weeks (Mean=SE)

.. . . . Weight gain of .
Diets' Initial weight of Final weight of Survival (%) abalone Shell length (cm) Shell width (cm Carcass w.elght/total
abalone (g) abalone (g) weight
& & (g/abalone)

CON 4.2+ 0.02 7.6+0.10 87.0£2.51™ 3.4+0.08® 4.0+0.68° 2.7+0.51° 0.59+0.013°
BPG 4.310.13 7.2+0.30 87.5+1.87" 2.9+0.17° 3.9+0.71° 2.7+0.61° 0.59+0.005°
EF 4.1+£0.04 7.7£0.09 89.2+2.38% 3.6£0.05° 4.0+0.13° 2.7+0.21° 0.60+0.006*
EG 4.1£0.03 7.7£0.06 81.2+1.94° 3.6+0.03° 3.9+0.06° 2.7+0.09° 0.61+0.016
PH 4.2+0.02 7.9+0.33 90.9+£3.32% 3.740.30° 4.1+0.38° 2.7+0.42° 0.60+0.009*
HC 4.2+0.02 7.6£0.10 87.2+2.13% 3.4£0.08" 3.9+1.00° 2.7+0.74° 0.60+0.010°
ST 4.2+0.01 6.320.11 95.7+£2.19° 2.1x0.09° 3.7+0.68° 2.5+0.56" 0.59+0.013*

Values in the same column sharing a common superscript are not significantly different (P<0.05).
Diets'; CON:control, BPG:by-product of green tea, EF:extract of figs, EG:extract of green tea, PH:product of hearok, HC:Haemato-
coccus, ST:sea tangle.
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Fig. 1. Changes in survival rate (%) of the abalone Haliotis discus hannai exposed to air for 30 hours and then transferred to water
in raceway tank for 24 hours (Mean=SE). CON: control, BPG: by-product of green tea, EF: extract of figs, EG: extract of green
tea, PH: product of hearok, HC: Haematococcus, ST: sea tangle.
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Fig. 2. Changes in survival rate (%) of the abalone Haliotis discus hannai exposed to sudden salinity change from 31 psu to 15 psu
(Mean+SE). CON: control, BPG: by-product of green tea, EF: extract of figs, EG: extract of green tea, PH: product of hearok, HC: Hae-

matococcus, ST: sea tangle.
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Fig. 3. Changes in survival rate (%) of the abalone Haliotis discus hannai exposed to sudden temperature change from 13°C to 29°C
(Mean+SE). CON: control, BPG: by-product of green tea, EF: extract of figs, EG: extract of green tea, PH: product of hearok, HC: Hae-

matococcus, ST: sea tangle.
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