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Evaluation of Experimental Practical Diets for Juvenile

Sea Cucumber Apostichopus japonicus
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Six experimental diets for juvenile sea cucumbers Apostichopus japonicus were evaluated and compared with current
commercial diets. Sea cucumbers (50 per tank; initial mean weight 2.3+0.1g) in three replicates of seven groups were
fed one of six experimental diets (ED1, 20% wild-harvested Sargassum thunbergii powder; ED2, 20% commercial
S. thunbergii powder; ED3, 20% Undaria pinnatifida and Ascophyllum nodosum powders; ED4, 40% U. pinnatifida
and A. nodosum powders; EDS, 10% brewer’s yeast; and ED6, 10% sea shell powder) or a commercial diet (CD) for
28 weeks. The survival rate in all groups was 85-94%, with no significant difference among the experimental groups.
The mean body weight of the sea cucumbers was significantly different among the experimental groups 6 weeks after
the feeding trial. The final mean weight of the sea cucumbers was highest in ED1, ED3, and ED4, followed by ED6,
EDS5, ED2, and CD, in decreasing order. The results of this study suggest that U. pinnatifida and A. nodosum powders
could provide a substitute for the S. thunbergii powder commonly used in commercial sea cucumber diets. Thus, the
EP4 diet formulation, which contains no S. thunbergii, could be used as a practical feed for juvenile sea cucumbers.
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Table 1. Nutrient contents of the dietary ingredients
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Sargassum thunbergii' Sargassum thunbergi? Undaria pinnatifida® Ascophyllum nodosum®
Proximate composition (%, dry matter basis)
Crude protein 17.3 7.2 17.0 10.6
Crude lipid 1.9 0.5 1.9 5.4
Ash 16.8 525 26.1 19.5
Essential amino acids (%, dry matter basis)
Arg 0.6 0.2 0.7 0.3
His 0.2 0.1 0.3 0.1
lle 0.7 0.2 0.7 0.3
Leu 1.0 0.4 1.2 0.5
Lys 0.8 0.3 0.8 0.4
Met+Cys 0.5 0.2 0.4 0.3
Phe+Tyr 1.1 04 1.1 0.5
Thr 0.7 0.2 0.7 0.3
Val 0.9 0.4 0.9 0.5

!Collected in Pohang, Korea. 2Imported from China (commercial feed). >Supplied by E-wha Oil and Fat Ind. Co., Busan, Korea.
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Table 2. Ingredients and nutrient contents of the experimental diets
Diets
ED1 ED2 ED3 ED4 ED5 ED6 CD
Ingredients (%)
Sargassum thunbergii powder" 20 Closed
Sargassum thunbergii powder? 20 20
Undaria pinnatifida powder? 10 20 5
Ascophyllum nodosum powder® 10 20
Soybean meal 30 30 20 20 30 20
Corn gluten meal 25 25 15 15 25 25
Wheat flour 20 20 20 20 20 20
Brewer yeast 10 10
Shell powder 10
Squid liver powder 2 2 2 2 2 2
Calcium lactate 1 1 1 1 1 1
Vitamin premix* 1 1 1 1 1 1
Mineral premix® 1 1 1 1 1 1
Proximate composition (%, dry matter basis)
Crude protein 42.0 40.3 314 33.6 45.3 41.3 14.7
Crude lipid 1.8 1.5 1.5 1.8 14 1.8 0.4
Ash 6.8 13.7 19.4 14.9 7.9 13.3 58.8
Essential amino acids (%, dry matter basis)
Arg 1.7 1.6 1.2 1.3 1.8 1.6 0.5
His 0.8 0.7 0.5 0.6 0.8 0.7 0.1
lle 1.5 14 1.1 1.2 1.6 14 0.5
Leu 4.2 3.8 27 3.1 41 3.8 0.9
Lys 1.4 1.2 1.0 1.1 1.4 1.2 0.6
Met+Cys 1.1 0.9 0.7 0.6 1.0 1.0 0.5
Phe+Tyr 3.3 3.0 2.2 24 3.1 29 0.7
Thr 1.3 1.2 0.9 1.1 1.3 1.2 0.6
Val 1.8 1.6 1.3 1.3 1.9 1.6 0.8

!'Collected in Pohang, Korea. > Imported from China (commercial feed). * Supplied by E-wha Oil and Fat Ind. Co., 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 following ingredients (g/kg premix): NaCl, 43.3; MgSO,-7H,0, 136.5; NaH,PO,-2H,0, 86.9; KH,PO,, 239; CaHPO,, 135.3;
Ferric 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. ED,

experimental diet; CD, commercial diet.
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Table 3. Growth performance of juvenile sea cucumber Apostichopus japonicus fed the experimental diets for 28 weeks

Diets Pooled ~ MWT!
ED1 ED2 ED3 ED4 ED5 ED6 CcD SEM ()

Initial 2.2m 2.3 2.3 2.3 2.3 2.3 22 0.02
Body 6 week 5.82 5.1¢ 5.7¢ 6.1 5.3¢ 5.4¢ 2.2 0.28 16.4
weight 14 week 5.9° 4.6° 5.5 5.8 4.7° 5.0 2.6° 0.24 20.8
@) 20 week 5.72 3.5 5.50 5.6° 3.9 45 3.0¢ 0.24 23.4
28 week 10.32 6.1 9.8 9.12 6.9« 7.80 5.2¢ 0.43 19.6

Survival (%) 94ns 85 95 87 86 88 92 1.35

'Mean water temperatures. ED, experimental diet; CD, commercial diet. Values (mean of three replications) in each row with a different
superscript are significantly different (P<0.05). Pooled standard error of means, SD/\n. ™Not significant (P>0.05).

Table 4. Proximate composition (%) of whole body in juvenile sea cucumber Apostichopus japonicus fed the experimental diets for 28 weeks

Diets Pooled
ED1 ED2 ED3 ED4 ED5 ED6 cD SEM
Moisture 90.8% 90.7¢ 91.0 91.0® 90.5 90.6° 91.2 0.67
Crude protein 3.9° 4.6° 3.9° 4.0% 4 42v 4,28 3.9° 0.08
Crude lipid 0.32e 0.28%* 0.27% 0.16¢ 0.18 0.25% 0.23% 0.01
Ash 3.7° 3.6° 3.7 3.6 3.4° 3.6° 3.5% 0.03

ED, experimental diet; CD, commercial diet. Values (mean of three replications) in each row with a different superscript are significantly
different (P<0.05). Pooled standard error of means, SD/vn. ™ Not significant (P>0.05).
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