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Effects of Practical Diets Containing Different Seaweed Powders on the
Growth and Body Composition of Juvenile Sea Cucumber Apostichopus
japonicus

Kyoung-Duck Kim*, Kang-Woong Kim', Bong-Joo Lee', Hyon-Sob Han? and Ki-Min Bae®

Aquaculture Management Division, National Institute of Fisheries Science, Busan 46083, Korea
'Aquafeed Research Center, National Institute of Fisheries Science, Pohang 37517, Korea
*Kunsan National University, Kunsan 54150, Korea

3Gangwondo Inland Resource Center, Chuncheon 24210, Korea

This study was conducted to investigate the effects of practical diets containing different seaweed powders on the
growth and body composition of juvenile sea cucumber Apostichopus japonicus. Six experimental diets were for-
mulated to contain 40% of the following seaweed powders: Sargassum thunbergii (ST), Undaria pinnatifida (UP),
Ascophyllum nodosum (AN), Hizikia tusiformis (HF), fermented Laminaria japonica (FLJ), and fermented Hizikia
fusitormis (FHF). Sea cucumbers (30 per tank; initial mean weight 0.44+0.01 g) in three replicates of six groups were
fed one of the six experimental diets for 15 weeks. Survival in all groups was 83-93%, with no significant differences
among the experimental groups. The specific growth rates of the sea cucumbers fed the ST and UP diets were signifi-
cantly higher than those of sea cucumbers fed the HF, FLJ, and FHF diets, but did not significantly differ from those
of sea cucumbers fed the AN diet. The results of this study suggest that S. thunbergii, U. pinnatifida, and A. nodosum
could be useful sources of seaweed powder for practical diets of juvenile sea cucumber.

Key words: Sea cucumber, Apostichopus japonicas, Seaweed powder, Growth
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Table 2. Ingredients and nutrient contents of the experimental diets

Diets
ST UP AN HF FLJ FHF

Ingredients (%)
Sargassum thunbergii' 40
Undaria pinnatifida® 40
Ascophyllum nodosun? 40
Hizikia fusiformis? 40
Fermented Laminaria japonica® 40
Fermented Hizikia fusiformis® 40
Fermented soybean meal 40 40 40 40 40 40
Squid liver powder 10 10 10 10 10 10
Brown fish meal 2 2 2 2 2 2
Wheat flour 4 4 4 4 4 4
Vitamin premix* 2 2 2 2 2 2
Mineral premix® 2 2 2 2 2 2

Proximate composition (%, dry matter basis)
36.238.232.736.244.642.7
Crude lipid 36 40 44 36 34 32

Crude Ash 14.015.212.6 1.6 11.310.9
'Collected in Pohang, Korea. >Supplied by E-wha Oil and Fat Ind.
Co., Busan, Korea. 3Supplied by Marine Bioprocess Co., LTD.,
Busan, Korea. *Vitamin premix contained the following amount
which were diluted in cellulose (g/kg premix): L-ascorbic acid,
121.2; DL-a-tocopheryl acetate, 18.8; thiamin hydrochloride, 2.7;
riboflavin, 9.1; pyridoxine hydrochloride, 1.8; niacin, 36.4; Ca-D-
pantothenate, 12.7; myo-inositol, 181.8; D-biotin, 0.27; folic acid,
0.68; p-aminobenzoic acid, 18.2; menadione, 1.8; retinyl acetate,
0.73; cholecalciferol, 0.003. ° Mineral premix contained the fol-
lowing ingredients (g/kg premix): NaCl, 43.3; MgSO,-7H,0,
136.5; NaH,PO,-2H,0, 86.9; KH,PO,, 239; CaHPO,, 135.3; Fer-
ric citrate, 29.6; ZnSO,-7H,0, 21.9; Ca-lactate, 304; CuCl, 0.2;
AICL-6H,0, 0.15; KI, 0.15; MnSO,-H,0, 2.0; CoCl,-6H,0, 1.0.
ST, Sargassum thunbergii; UP, Undaria pinnatifida; AN, Asco-
phyllum nodosum; HF, Hizikia fusiformis; FLJ, Fermented Lami-
naria japonica; FHF, Fermented Hizikia fusiformis.

Crude protein

Table 1. Nutrient contents (%, dry matter basis) of seaweed powders used in diets

Sargassum Undaria Ascophyllum Hizikia Fermented Fermented
thunbergii' pinnatifida? nodosun? fusiformis? Laminaria japonica® Hizikia fusiformi3
Moisture 8.2 8.6 13.4 1.2 7.7 5.8
Crude protein 17.5 19.3 101 17.0 37.2 33.6
Crude lipid 1.2 0.9 3.8 1.2 1.5 1.1
Crude Ash 241 244 225 18.6 17.3 16.3

!Collected in Pohang, Korea. Supplied by E-wha Oil and Fat Ind. Co., Busan, Korea. *Supplied by Marine Bioprocess Co., LTD., Busan,

Korea.
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Table 3. Growth performance of juvenile sea cucumber Apostichopus japonicus fed the experimental diets for 15 weeks

Diets
ST uP AN HF FLJ FHF

Initial 0.40.00™ 0.40.01 0.440.00 0.40.01 0.410.01 0.440.00
Body weight 5 week 2.5£0.15% 2.70.15° 2.6£0.09° 1.9£0.11° 2.1£0.08" 1.9£0.02¢
(@) 10 week 7.1£0.22° 7.4£0.93° 6.2£0.93% 5.2+0.14° 5.9+0.03* 5.2+0.29°

15week  13.5:0.35° 13.241.22° 10.9£0.76° 10.0£0.53° 10.5£0.23° 9.7+0.20°
Survival (%) 83+3.3 8618.0 92+4.8 93+1.9 89+2.9 92+4.0
Specific growth rate' 3.260.03° 3.2210.09° 3.09:0.07°  2.960.06° 3.030.00° 2.96+0.01°

[In(final body weight)-In(initial body weight)]x100/day. “Not significant (P>0.05). ST, Sargassum thunbergii, UP, Undaria pinnatifida, AN,
Ascophyllum nodosum; HF, Hizikia fusiformis; FLJ, Fermented Laminaria japonica; FHF, Fermented Hizikia fusiformis. Values (mean+SE
of three replications) in each row with a different superscript are significantly different (P<0.05).
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Table 4. Proximate composition (%) of whole body in juvenile sea cucumber Apostichopus japonicas fed the experimental diets for 15

weeks
Diets
ST uP AN HF FLJ FHF
Moisture 89.7+0.172 89.9+0.322 90.0+0.242 89.6+0.16° 89.1+0.13% 88.5+0.44°
Crude protein 4.5+0.14° 4.5+0.29° 4.5+0.24° 4.8+0.13% 4.7+0.23° 5.5+0.342
Crude lipid 0.3+0.01" 0.4+0.11 0.6+0.04 0.7+0.06 0.5+0.01 0.3+0.17
Crude Ash 3.610.02" 3.410.05 3.60.05 3.610.03 3.5+0.04 3.4+0.14

*Not significant (P>0.05). ST, Sargassum thunbergii; UP, Undaria pinnatifida; AN, Ascophyllum nodosum; HF, Hizikia fusiformis, FLJ,
Fermented Laminaria japonica; FHF, Fermented Hizikia fusiformis.Values (mean+SE of three replications) in each row with a different

superscript are significantly different (P<0.05).
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