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Comparative analysis of nutritive composition between wild and
cultured sea cucumber Apostichopus japonicas

WANG Zheping, LIU Qi, CAO Rong, YIN Bangzhong
( National R&D Branch Center for Sea Cucumber Processing, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract We determined the contents of ash, salt, crude protein, glycosaminoglycan, collagen, saponin and composition of amino
aids as well as 11 kinds of elements in the body wall between wild and cultured sea cucumber ( Apostichopus japonicas) . The results
show that in wild and cultured sea cucumber, the content of collagen protein ( w/w, dry weight) is 39. 43% and 40.37% , respec-
tively, without significant difference ( P >0. 05) . There is significant difference in the contents of salt, glycosaminoglycan and sapo-
nin (18. 47% and 15.40% , 10.19% and 9.27%, 0.81% and 0.62% , respectively) ( P <0.05). Very significant difference is
found in the contents of ash and crude protein ( 25. 73% and 20.74%, 58.80% and 62. 21% , respectively) (P <0.01). The con
tent of essential acids is 21. 16% and 20.28% , respectively, with significant difference ( P <0. 05) . There is very significant differ-
ence in the contents of flavor amino acids and drug- effective amino acids ( 30. 86% and 28. 00% , 33. 66% and 30. 39% , respective-
ly) (P<0.01). Seacucumber is rich in mineral elements; there are more trace elements in wild ones than cultured ones. The con-
tents of heawy metals ( Pb, Hg and Cd) in wild and cultured sea cucumber are lower than the limits of relevant food hygiene standards.
In conclusion, cultured and wild sea cucumber is highly nutritive containing rich collagen protein, glycosaminoglycan, mineral ele-

ments as well as flavor and drug-effective amino acids.
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25.73% 20.74% 58.80%
62. 21% , (P<0.01);
18.47% 15.40% , ;
10. 19% 9.27% 0.81% 0.62%, (P
< 0.05); 39. 79% e
40. 37% , (P>0.05)( 1) : : ,
[ 19]
, , 2.2
o 2.2.1
: 16 ,
: e 55.17%  49.99%, (P <
: o 0.01) ( 2) e
[10] [21]
’ [22]
1
( , X+SD, n=9) 21.16%  20.28%, (P <
Tab.1 Common nutritive composition of wild and 0.05); 30. 86%
aultured sea cucumber ( dry weight) % 28. 00% , (P<0.01),
33.66%  30.39%, (P <
nutritive composition wild cultured 0.05) ; Wean / Wi an 40%
w( ) ash 25.73 0. 20 20.74+0.17" . Wean /Waean : FAO/WHO
wW( ) salt 18.47 +0. 41 15.40 +0.69" ( 2) :
w( ) crude protein 58.80 + 0. 39 62.21+0.717 ,
w( ) glycosaminoglycan  10.19 #0. 17 9.27+0.29" ’
w( ) collagen protein  39.43 % 0. 38 40.37 +1.41 ’
w( ) saponin 0.81+0. 11 0.62+0.10"
D o* (P<0.05); ** . (P<0.01);

Note: * . significant difference (P <0.05); ** . very significant
difference ( P <0. 01) ; The same case in the following ta-
bles.

[ 23]



2 ( , X+SD, n=9)
Tab.2 Content of amino acids in wild and cultured sea cucumber ( dry weight) %
amino acid wild cultured
*°Asp 5.54 +0. 06 3.72+0.02
*Glu 4.95+0.02 4.09 +0.02
*Gly 8.72 +0.04 8.68 +0. 03
® Ala 6.86 +0. 05 6.70 +0.05
* Val 2.03+£0.02 1.95+0.02
* Met 1.06 £0.01 1.04 £0.01
*lleu 2.18+0.03 2.07 +0.02
*Leu 3.31+0.02 3.11+0.02
*Phe 1.65 +0.01 1.57 +0.01
“Lys 2.46+0.02 2.29+£0.03
* Thr 2.63+0.03 2.50 +£0.02
*His 1.04 £0.01 0.94+0.01
** Arg 4.79+0.03 4.81+0.02
Ser 3.62+0.02 3.76 +£0.02
* Tyr 1.17 +£0.01 1.08 £0.01
Pro 3.14+0.03 1.68 £0.01
essential amino acids 21.16 +0. 26 20.28 +0.22°
nonessential amino acids 34.01 +0. 33 29.71+0.317
flavor amino acids 30.86 +0.31 28.00+0.28"
drug-effective amino acids 33.66 +0. 39 30.39+0.35
total amino acids 55.17 +0. 35 49.99+0.26"
/ Wean / Waan 38.36 40. 57
/ Wean / Whena 62.23 68. 27
ca ; b. ; C.

Note: a essential amino acids; b. flavor amino acids; c. drug-effective amino acids

2.2.2 AAS AAS,
CS, ,
2 + ,
N :
FAO/WHO +
, 2 3
AAS  CS, 3 11
AAS CS , [ (K (Na) Ca Mg Fe Mn Cu 2zZn
AAS 1, CS 1 Pb Cd Hg] ( 4)
AAS CS , K Na Ca Mg

, , W Na)
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3
Tab.3 Evaluation of composition of amino acids in wild and culture sea cucumber mg g '
sea cucumber CS AAS FAO/WHO
FAO/WHO
amino acid ) ) ) egg white
wild  culture wild culture wild culture standardl
lleu 248.54 218.80 0.75 0. 66 0.99 0. 88 331 250
Leu 377.37 328.72 0.71 0. 62 0.86 0.75 534 440
Thr 281. 37 264.25 0.96 0. 90 1.13 1. 06 292 250
Val 217.18 206.11  0.53°  0.50 0.700  0.66 411 310
Met 113.40 109.93 0.300 0.28° 0.52° 0.50 386 220
+ Phe+Try 301.69 280.10 0.53° 0.50° 0.79 0. 74 565 380
Lys 263. 18 242.05 0.60 0. 55 0.77 0.71 441 340
Note: * . first limited amino acid; ** . second limited amino acid
4 Zn Cu 21 Zn Fe 1.22 ,
( , X*+SD, n=9) Fe Mn
Tab.4 Content of minerals in wild and cultured sea Cu Zn )
cucumber ( dry weight) Pb Cd Hg ,
( GB 2762-2005)
mineral wild cultured : ( )  w(Pb) w(Cd)
w ) /g kg ‘Na 63.12+1.11  5549+0.75" w( Hg) 0.5 mg kg© 0.1 ny
w ) /g kg 'K 5.45+0.15 5.06 +0.13" kg 4
-1 ok
w )/gkg'ca 15.12 +0. 19 8.82+0.15 ( Hy)
W )/mgkg'Fe  85.48+1.60  33.42+0.91 ]
W ) /mgkg iMh  6.29%0.18  6.92+0.12" ’ . w(Po) w
W )/mgkglCu  3.16+0.10 1.88+0.05" (Cd) W Hg) <0.01 nmy kg = 0.07 nmg
W )/mgkg'zn  39.10+1.56  41.02+1.15 kg <0.01mg ky = 0.01 mg kg '
w ) /mg kg 'Po <0.01 <0.01 , w(Pb) w
w ) /mg kg''cd 0.99 £0.02 0.18 +0.004" (cd) W Hg)
-1
W(' )/mgkg Hg " N W(Cd) ’
Note: - . not detected
wW(Ca)  w(Mg) (P<0.01); 3
w( Fe) w( Cu)
, (P <0.01), w( Mn)
, (P <0.05), w(Zn) ’
, : , HILL : W
MATRON 1 (K w(Na) w(Ca) w(Mg)
, Zn Cu>10 /n Fe>1 ,
-1 [ 24]
(99 ) ; ,

Zn Cu 12 Zn Fe 0.45, Zn
, Zn  Fe X
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