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Optimum dietary protein and amino acid levels for the growth of
juvenile sea cucumber Apostichopus japonicus

LI Su-hong LIANG Meng-qing® SUN Hui-ling YAN Jing-ping

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

ABSTRACT Feeding trials were conducted to investigate the effect of dietary protein and a-
mino acid level on the growth of juvenile sea cucumber A postichopus japonicus at 4. 5~4.8 g.
The experiments on juvenile sea cucumbers were conducted over 70 days using an artificial feed,
mainly composed of fish meal, Sargassum thumbergii and lees (by-products from wine and beer
production). The content of protein in artificial feed was 14. 7%, 17.7%, 19.1% and 21.5%
respectively. The results showed that the weight gain and feed digestibility increased with the
protein content in the diet. The optimum protein content was 21.5% , resulting in the highest
weight gain and feed digestibility. Based on a second growth experiment over a 40-day period,
during which five different feed formulas were tested, it was found that the weight gain was
maximal when the diet was rich in the following amino acids: lysine, arginine, glycine and me-
thionine. It suggested that lysine, arginine, glycine and methionine are important amino acids
for the growth of sea cucumbers.
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Table 1 Composition and protein content in diets of the juvenile sea cucumber

£ L4311 £ & Composition of diet (%)

%4> Components

@k 1 Diet 1 %t 2 Diet 2 %t 3 Diet 3 %} 4 Diet 4
LRk Sargassum thumbergii 45 39 30 23
fti#y Fish meal 0 6 15 22
WAE Lees 20 20 20 20
P Mud 15.5 15.5 15.5 15.5
W4y Kelp powder 7 7 7 7
%} Yeast 3 3 3 3
4 FIREY Vitamin mix! 0.5 0.5 0.5 0.5
T EIEAY) Mineral mix! 0.5 0.5 0.5 0.5
T K1 Soybean meal 5 5 5 5
#k 2 Bran 3 3 3 3
=44k 4% Chromium oxide (CryO3) 0.5 0.5 0.5 0.5
M Protein content 14.7 17.7 19.1 21.5

F.D HiE R R AW (mg/kg or g/kg R B F . 25mg; % 8 K, 45mg; $hBR W 18 B, 20mg; 4 2E & B, 0. Img; 442 R Ky, 10mg; LA,
800mg; 7 R, 60mg; MR , 200mg; MR, 20mg; AW % . 1. 20mg; 44 22 A, 32mg; 4i/E & D, Smg; 4Ei/E & E,120mg; K 18. 67g
2) EHLFRIR G (mg/kg or g/kg Tk : FALH, 2mg; BUL ST, 0. 8mg; &AL &l . 50mg; B B2 41 , 10mg; i BR Bk, 80mg; B IR %% . 50mg; Bl B2
B, 1 200mg; BERR — &045 .3 000mg; EALAN, 100mg: il /183 . 15. 51¢g
Notes: 1) Vitamin premix (mg/kg or g/kg diet) ;: Thiamine, 25mg; Riboflavin, 45mg; Pyridoxine, 20mg; Vitamin B2, 0. Img; Menadi-
one, 10mg; Inositol, 800mg; Pantothenate, 60mg; Ocopherol acetate, 200mg; Folic acid, 20mg; Biotin, 1. 2mg; Vitamin A, 32mg; Vi-
tamin D, 5mg; Vitamin E, 120 mg; Wheat flour, 18. 67g
2) Mineral premix (mg/kg or g/kg) diet: NaF, 2mg; KI, 0. 8mg; CoCl; « 6H,0, 50mg; CuSO, * 5H,O, 10mg; FeSO, « 7H, 0O, 80g;
ZnSO, + 7TH,0, 50mg; MnSO, « 4H,0O, 1 200mg; Ca(H,PO,), « H,O, 3 000mg; NaCl, 100g; Mordenzeo, 15.51g
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Table 2 Composition of amino acid in 5 experimental diets on relationship between growth and amino acid

T80 & (% /100g il & 1@ kL) Composition (% /100 g of formulated feed)

Z R Amino acid
Ak 1 Diet 1 ikl 2 Diet 2 ikt 3 Diet 3 Tkt 4 Diet 4 A%} 5 Diet 5

KE&GH Asp 1.40 1.34 1.22 1.68 1.45
W& % Thr 0.63 0.62 0.55 0.55 0. 62
28R Ser 0.59 0.61 0. 54 0. 54 0.61
BHEE Glu 2. 88 3.06 2.32 2.24 3.23
H4 B Gly 0.78 0.75 0.7 0. 69 0.77
WA Ala 0.89 1.02 0.8 0.74 1.02
#iE R Val 0.91 0.94 0. 85 0.76 1.00
HEM Met 0.14 0.10 0.13 0.31 0.13
REAm lle 0.63 0. 65 0.59 0.56 0. 67
2R Leu 1.11 1.38 1.04 0.92 1.35
& & i Tyr 0.19 0.21 0. 00 0. 00 0.15
KNAER Phe 0.63 0.72 0. 54 0. 60 0. 66
WisiB Lys 0.92 0.77 0.79 0.73 0.83
%M His 0.18 0. 20 0.18 0.15 0.19
WA Arg 0.75 0. 69 0.63 0.71 0.71
MBI F & Protein content (%) 16. 64 17.74 14.77 15. 38 17. 14
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Table 3 Effect of protein content on food digestibility and growth of juvenile sea cucumbers

i B} Diet
¥ Parameters
1 2 3 4
HFH A& Protein content (%) 14.7 17.7 19.1 21.5
EHFIEIL% Protein digestibility rate (%) 40.6+1. 2° 48, 2+2. 1P 55.842.7¢ 63,942, 3d
W H % Weight gain rate (%) 105.8+4. 52 113.8+5. 1" 122.7+3.2¢ 145.6+2. 8¢
TG & Survival rate (%) 93.342.5 98.3%+1.2 90.0%1.8 93.343.3

TE < [ — 5 B A A S TR 5 B AR 3 Atk 2 2 5 (P<C0. 05)

Note: Values in the same column without a same superscript are significantly different (P<Z0. 05)
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Table 4 Effect of amino acid in diet on the growth of sea cucumber

iR 545 kL Experimental diet

2% Parameters

1 2 3 | 5
i % Weight gain rate (%) 174.1 119. 2 149.3 157.6 159. 2
1% % Survival rate (%) 100 99. 6 98.5 100 98.0
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