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Effect of the various sources of dietary additives on growth, body composition and shell color of abalone Hali-
otis discus hannai was investigated for 16 weeks. Forty juvenile abalone averaging 13.5 g were randomly stocked
into 21 of 50 L plastic rectangular containers each. Eight kinds of additives were prepared for this study: four com-
mercially available microalgae [Haeatococcus (Hae), Isochrysis galbana (1s0), Shizochytrium (Sch) and Spirulina
(Spi)), three crustacean meals [krill meal (KM), shrimp head meal (Shm) and red crab meal (Rem)], and green
tea by-product (Gre). In addition, dry sea tangle (Dst), Laminaria japonica, as a control, was prepared. Casein,
dextrin and a mixture corn oil and fish oil was protein, carbohydrate and lipid sources, respectively, in the exper-
imental diets. The 2% each additive was included into the experimental diets. The experimental diets were fed to
abalone once a day at the ratio of 1.5~2.0% total biomass of abalone with a little leftover throughout the 16-week
feeding trial. Survival of abalone was not significantly (P>0.05) affected by the experimental diets. However,
weight gain of abalone fed the all experimental diets containing the various sources of additives was significantly
(P<0.05) higher than that of abalone fed the Dst diet. Weight gain of abalone fed the Spi diet was highest and Shi,
KM and Iso diets in order. Shell length and the ratio of soft body weight to body weight of abalone was not sig-
nificantly (P>0.05) affected by the experimental diets. However, shell width of abalone fed the all experimental
diets containing the various sources of additives was significantly (P<0.05) higher than that of abalone fed the Dst
diet. The shell color of abalone fed the Spi diet was improved the most distinctively and similar to that of natural
abalone. Therefore, it can be concluded that the experimental diets with the various sources of additives (microal-
gae and crustacean meals) was effective to improve growth of abalone and dietary inclusion of Spirulina was most
effective to improve shell color of abalone.
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Table 1. Ingredients (%) of the experimental diets
Ingredients Experimental diets
Hae Iso Shi Spi Gre KM Rem Shm Dst

Casein' 38 38 38 38 38 38 38 38

Dextrin’ 30 30 30 30 30 30 30 30

0il} 5 5 5 5 5 5 5 5

Sodium alginate® 20 20 20 20 20 20 20 20

Vitamin premix® 2 2 2 2

Mineral premix® 3 3 3 3 3 3 3 3

Haematococcus’ 2

Isochrysis galband® 2

Shizochytrium’ 2

Spirulina® 2

Green tea 2

Krill meal" 2

Red crab meal'? 2

Shrimp head meal"? 2

Dried sea tangle 100
Nutrients (%)

Dry matter 86.3 86.6 86.8 88.2 85.7 88.5 87.8 88.8 87.5

Crude protein 36.1 36.4 359 36.1 37.0 37.0 36.3 36.4 10.5

Crude lipid 2.3 2.6 3.1 2.8 2.6 42 2.3 3.7 0.1

Ash 8.1 7.4 7.5 7.9 7.6 7.3 7.9 7.4 22.8

'Casein was pruchased from Lactoprot Deutschland GmbH (Germany).
*Dextrin was purchased from Sigma Chemical, St. Louis, MO, USA.

30il: a mixture of corn oil and fish oil at the ratio of 1:1.
*Sodium alginate was purchased from Sigma Chemical, USA.

*Vitamin premix and ®mineral premix were same as Lee et al. (1998b)

"Haematococcus was purchased from Aquanet Co. Ltd. (Tongyeong city, Korea).

8sochrysis galbana was purchased from MyungSun Co. Ltd. (Seoul, Korea).

*Shizochytrium was purchased from Chem Port Inc. (Daejeon, Korea).

OSpirulina was purchased from Ewha Oil & Fat Industry Co. Ltd. (Busan, Korea).

"Krill meal, "“Red crab meal and “Shrimp head meal were supplied by Jeilfeed Co. Ltd. (Haman, Korea).
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Table 2. Survival (%), weight gain (g/abalone), shell length (cm), shell width (em), the ratio of soft body weight to body weight of abalone
fed the experimental diets containing the various sources of additives for 16 weeks (Mean+SE)

Diets Initial weight Ij‘inal Survival Weight gain Shell length  Shell width Soft body vyeight/
(8 weight (g) (%) (&) (cm) (cm) body weight
THae  13.5:0.13 19.940.22° 81.7+3.00 " 6.4+0.10° 5.6+0.12 3.840.05° 0.59+0.005
Iso 13.7+0.16 20.5+0.20° 93.343.63 6.8+0.18" 5.5+0.02 3.8+0.02° 0.60+0.009
Shi 13.5+0.17 20.7+0.50° 85.0+3.82 7.2+0.43 5.6+0.06 4.0+£0.27" 0.61£0.007
Spi 13.620.09 21.2+0.07° 85.0£2.50 7.6+0.07° 5.7+0.07 4.0+0.03° 0.61=0.006
Gre 13.5+0.19 20.2+0.65° 93.3+1.67 6.6+0.51° 5.5+0.03 3.8+0.03 0.60+0.002
KM 13.6£0.21 20.7+0.60° 83.3+3.63 7.140.40° 5.540.06 3.8+0.06 0.6120.005
Rem 13.3£0.12 20.0£0.36° 85.0£5.20 6.7+0.28" 5.6+0.05 3.9:0.04° 0.59+0.022
Shm 13.5£0.16 20.140.58° 90.843.00 6.7+0.66" 5.6+0.06 3.8+0.03" 0.59+0.009
Dst 13.4+0.14 16.7£0.21° 93.3+4.41 3.3£0.27° 5.3+0.07 3.6+0.05° 0.58+0.006

Values in the same column sharing a same superscript letter are not significantly different (P<0.05).
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Table 3. Chemical composition (%) of the soft body of abalone fed the experimental diets containing the various sources of additives for

16 weeks (Mean+SE)

Diets Moisture Crude protein Crude lipid Ash
Hae 80.1£0.56™ 14.4+0.36" 0.7+0.08 2.5+0.05°
Iso 79.4:£0.49% 15.6+0.56™ 0.7+0.05 2.4+0.07°
Shi 79.7£0.13% 16.1+0.50° 0.8+0.09 2.5+0.08"
Spi 78.5+0.78° 15.6+£0.37* 0.9£0.06 2.420.05"
Gre 78.6+£0.25° 15.8+0.47% 0.7+0.06 2.6+0.04°
KM 80.6+0.29° 14.7+0.32%° 0.7+0.00 2.5+0.08°
Rem 79.1£0.10% 16.1+0.53™ 0.8+0.13 2.5+0.03
Shm 80.5+0.32° 15.240.39" 0.8+0.16 2.4+0.03
Dst 80.8+1.03* 14.1+0.88° 0.6+0.22 2.8+0.12°

Values in the same column sharing a same superscript letter are not significantly different (P<0.05).
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Table 4. The hue of shell of abalone fed the experimental diets containing the various sources of additives for 16 weeks

Most abundant color of shell Frequency
Abalone | 2 3 1 9 3
Natural 7.5YR-10YR' 5
Hae 2.5GY>-10Y? 5GY-2.5GY 10Y-7.5Y 25 15 12
Iso 5GY-2.5GY 2.5GY-10Y 7.5GY-5GY 14 14 12
Shi 5GY-2.5GY 2.5GY-10Y 7.5GY-5GY 19 19 10
Spi 7.5YR-5YR 10YR-7.5YR 2.5Y-10YR 15 o n 9
Gre 2.5GY-10Y 5GY-2.5GY 10Y-7.5Y 19 19 _ 15
KM 2.5GY-10Y 5GY-2.5GY 10Y-7.5Y 24 21 17
Rem 2.5GY-10Y 5GY-2.5GY 75GY-5GY 17 14 ' 9
Shm 5GY-2.5GY 7.5GY-5GY 2.5GY-10Y 19 16 12
Dst 2.5GY-10Y 5GY-2.5GY 10Y-7.5Y 25 21 14

YR!; yellow red-orange; GY?%; green-yellow; Y?; yellow.
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