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Rl AMBRLEXEFRHSBILER 57.14%
Tab.1 Comparison of basic nutrition of different marine alge 42.86%
% ’ ’
( ) 24.49%, Q3 12.24%, Q 6
nutrient content(dry basis) protein fat ash 11.22%
Enteromorpha prolifera 15.70 ! 14.70 2.2
- 14.20 1.17 234 4
Sargassum henslowianum!'*’
. 1935 041 1444 ’
Sargassum thunbergii''® , GB 19643—2005
Laminaria japonica 8.70 0.20 20.00 GB 13078—2001

R2 IMEEIERIEBHLR
Tab.2 Comparison of amino acid content of different marine alge
21007 g (DW)

[15] [16]
amino acid Enteromorpha prolifera Sargassum henslowianum!"! Sargassum thunbergiit'®!
Asp” 1.89 0.99 1.48
Thr 1.00 0.40 0.68
Ser” 0.70 0.35 0.49
Glu™ 1.76 3.24 3.11
Pro 0.51 1.12 -
Gly™ 0.9 0.96 0.75
Ala” 1.53 1.17 1.33
Val’ 0.65 0.60 0.94
Cys 0.71 - 0.10
Met” 0.15 0.09 0.31
Ile" 0.64 0.44 0.78
Leu’ 1.01 0.70 1.38
Tyr 0.22 0.25 0.42
Phe” 0.75 0.44 0.67
His 0.35 0.14 0.21
Trp” 0.17 0.17 0.07
Lys® 0.44 0.51 1.12
Arg 0.73 0.57 0.81
14.11 12.14 14.71

total amine acids content (TAA)

* *k

5

M . . . . .
Note: means essential amino acid;  means flavor amino acid.



5 1095
#*3 WEMEHRERTNESE (SGR)
Tab.3 Composition and content of fat acid of Enteromorpha
prolifera
21007 ¢ (DW) , (99.43+
V)
fat acid content >.48)%,
YSFA 0.56 (P>0.05), (P<0.05)
YMUFA 0.18 1 , 0~40 d,
YPUFA 0.24
>Q 3PUFA 0.12 ’
, (P>0.05); 40~50
>Q 6PUFA 0.11
> Q 9PUFA 0.16 d ’
, , 50~70 d, ,
( 4 , (P>0.05)
2.3 6 ,0~10d, 20~30d
) ) , SGR ; 10~20 d
, , SGR (P<0.05); 30~40 d
) 50~60 d SGR
5 70 d (P>0.05); 40~50 d ; 60~70
, d SGR (P<0.05)
(P<0.05); , 0~40 d SGR ,
; ;40~70 d SGR 40d
*k4 NEBEZRERERE
Tab.4 Content of heavy metal of Enteromorpha prolifera
rng~kg7]
( )
heavy metal(dry basis) inorganic arsenic Cd Pb methyl mercury
Enteromorpha prolifera 0.28 0.603 0.677
not detected
GB19643—2005 <I1.5 - <1.0 <0.5
GB13078—2001 <2.0 <0.75 <5.0 <0.5
x5 ATREIRLERMRIFSEREMNERKENFIT
Tab.5 Body weight and growth rate of Apostichopus japonicas fed with different alge
n=10; X £SE
/g /g /g /g 1%
treatment initial wet weight  initial dry weight  final wet weight ~ final dry weight ~ weight gainrate  /(%-d™") SGR
. 5.21£0.12 0.40+0.01 10.90+0.50° 1.25+0.06* 99.43+5.48° 1.63+£0.04*
Enteromorpha prolifera
. 5.27+0.09 0.40+0.00 10.75+0.57° 1.224+0.07* 92.45+£13.97° 1.58+0.10°
Sargassum muticum
.. 5.25+0.11 0.40+0.01 11.90+0.70* 1.29+0.08* 108.3+17.22° 1.69+0.11%
Sargassum thunbergii
L 5.30+0.14 0.41£0.01 7.75+0.05° 0.80+£0.05° 43.13+3.75° 0.95+0.11°
Laminaria japonica
(P<0.05), (P<0.01).

Note: Adjacent different letters in the same column indicate significant difference(P<0.05), non-adjacent letters in the same column indicate

extremely significant difference(P<0.01).
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with different alge 15.7%,

x6 ATRIEXEMRSHEERENZIT
Tab.6 Specific growth rate(SGR) of Apostichopus japonicus fed with different alge

n=10; X £SE; %

feed time Enteromorpha prolifera Sargassum muticum Sargassum thunbergii Laminaria japonica
0-10d 2.11£0.21° 0.85+0.07° 1.54£0.67* 1.29+0.29°
10-20d 1.25+0.06° 0.89+0.15° 1.69+0.22°¢ 1.73+£0.21°
20-30d 1.89+0.43° 1.02+0.30° 1.76+0.16" 0.10+0.07°
30-40d 1.12+0.12° 1.45+0.4° 0.99+0.31* 0.02+0.00°
40-50 d —0.59+0.02° 0.01+0.0° 0.53£0.02° —0.37+0.03¢
50—60 d 0.74+0.07° 0.99+0.03" 0.63+0.03° —0.840.02°
60-70 d 0.37+0.06° 1.33£0.17° 0.18+0.02° 0.32+0.01°
(P<0.05), (P<0.01) .

Note: Adjacent letters in the same line indicate significant difference(P<0.05), non-adjacent letters in the same column indicate extremely

significant difference(P<0.01).
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Effect of Enteromorpha prolifera on growth of Apostichopus japonicus

LI Xiao, WANG Ying, WU Zhihong, LIU Tianhong, SUN Yuangqin, LI Hongyan
Mariculture Institute of Shandong Province, Qingdao 266002, China

Abstract: In recent years, global warming and water eutrophication have led to the proliferation of green marine
algae. The proliferation of Enteromorpha prolifer, known as green tide, causes significant harm to the coastal en-
vironment. E. prolifera has been used as an edible and medicinal plant since ancient times. It is currently used as a
food resource, ingredient, and additive for marine fish, shrimp, and shellfish food. However, there are few reports
on its use in sea cucumber aquaculture. The aim of this study is to explore the feasibility using E. prolifera as sea
cucumber juvenile feed. In this study, general nutrients, amino acids and fatty acids contained in E. prolifera were
analyzed. Comparative feeding trials using E. prolifera and common sea cucumber diets (Sargassum thunbergii,
Sargassum muticum, and Laminaria japonica) in Apostichopus japonicas with an average body weight of
(5.26+0.14) g were conducted. The results of the nutrition test revealed that E. prolifera is a good source of protein.
Of the amino acids, Asp, Glu, Ala, and Leu contents were highest. The overall fat content was low, but the poly-
unsaturated fatty acid content was above normal. The heavy metal (inorganic arsenic, Cd, Pb, and methyl mercury)
contents were all lower than the relevant national standard. The results of the feeding trials revealed that during
the experiment, each sea cucumber group fed well. There was no significant difference in survival rate among the
groups (P>0.05). At the end of the trial, the body weight of sea cucumbers fed on each diet had increased signifi-
cantly (P <0.05). The specific growth rate relationships were S.thunbergi>E.prolifera>S.muticum> L. japonica.
The ingestion rate relationships were L. japonica>S. muticum>E. prolifera>S.thunbergii. The feed efficiency rela-
tionships were S. thunbergii>E. prolifera>S. muticum>L. japonica. The differences among the sea cucumber groups fed
on S. thunbergii, E. prolifera, and S. muticum were not significant (P>0.05), but all were significantly higher than
the L. japonica group(P<0.05). There was no significant different between the general feeding effect of S. thun-
bergii and E. prolifera. This indicates that E. prolifera is a high-protein, low-fat algae food with lower heavy metal
content, so it can be used as an alternative or partial substitute for the most commonly used algal food(S. thunber-
gii) for juvenile sea cucumbers. This would not only alleviate the shortage of S. thunbergii and other resources, but
also improve the E. prolifera utilization rate as part of a new comprehensive management strategy.
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