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FEEE: 435X B AR FNFRAH I R S (Apostichopus japonicus ) (KBEH B F ALy, AIEK . oy, EHR. HEH.
KREEH. B, EEBRANKL 11 HEVTREIT T BT, SRER, BFEMFERNSHREEEHRE
SE(UTHEIT) 8 39.43% F140.37% , 2F AR E(P>0.05); #hir. MEHEBERES RGN
18.47% . 15.40% , 10.19% . 9.27% #10.81% . 0.62% , ZF B E(P<0.05); K4, HEAREES KL
K 25.73% | 20.74% F158.80% | 62.21% , ZRWMBE(P<0.01), HERAL P LTEERSES N
21.16% F120.28% , 257 B E (P <0.05); HEREAER. AU ER L 250 30.86% . 28.00% Fl
33.66% . 30.39% , ERMEBE(P<0.01), FYTESERFE, HAERSHMEITE BT 5551
%, #(Pb), R(H) MF(C) FELBHAEHWREMXB R D AEMERE, SE&40TAH, FAMFEER
SHARRWERNE, BEREED . MEBEEYFEEYRENEFTFHT YWLE, SHIREERMAN
BERTEFE.
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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
acids 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). Sea cucumber is rich in mineral elements; there are more trace elements in wild ones than cultured ones. The con-
tents of heavy 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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FRE A B4 B R 25.73% . 20.74% F1 58.80% .
62.21% , ZFWHMBZE(P<0.01); . HEHE
M R B Bk 18.47% . 15.40% ,
10.19% . 9.27% #10.81% . 0.62% , R B ZE(P
<0.05); RIEHEHMRREDHRI 39.79%
40.37% , TREXEF(P>0.05)(F 1), HH,
B A RIS IR B A B 2R P P 4 I B 45 R
A, XTTREH ISR ER S ARG E, MHRHE
RIS IR B 20 BT X0 /N5 I o 4% R Ak —
3 M FORS 288 43 B0 3R SCBR B Y g
B R R BT AR R 4 R
A3 BHRESBCGE TS W E L R
A—F, WSXNFE KN ESREERER,
X EZRBREN T EARRGE

£1 HENRANAS —RERHS
(FHRE, X2SD, n=9)

Tab.1 Common nutritive composition of wild and

cultured sea cucumber (dry weight) %
e %ix LAy FRIE
nutritive composition wild cultured
w( JK5>) ash 25.73 £0.20 20.74 £0. 17
w(FR53) salt 18. 47 +0. 41 15.40 £0. 69 *
w(HE H ) crude protein 58.80 +0.39 62.21 +0.71 **
w( ks 24 ) glycosaminoglycan  10. 19 £0. 17 9.27 £0.29*
w( RJRFE ) collagen protein  39. 43 +0. 38 40.37 +1.41
w( %2F) saponin 0.81 0. 11 0.62+0.10*
W %, ZREE(P<0.05); . ZRMEE(P<0.01); 5
FIF

Note: . significant difference (P <0.05); #*. very significant
difference (P <0.01) ; The same case in the following ta-
bles.
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#2 BHESHEASHEERRESN(TRE, X=SD, n=9)

Tab.2 Content of amino acids in wild and cultured sea cucumber (dry weight) %

SHEFFII amino acid PF4: wild 54 cultured
RITL " Asp 5.54 0. 06 3.72 +£0.02
BEBRGClu 4.95 +0.02 4.09 £0. 02
HE ™ Cly 8.72 £0.04 8.68 +0.03
HER" Ala 6. 86 +0. 05 6.70 0. 05
iR Val 2.03 +0.02 1.95 £0. 02
EHR™ Met 1.06 +0.01 1.04 +0.01
525" Tleu 2.18 +0.03 2.07 £0.02
2R Leu 3.31 £0.02 3.11 £0.02
H B Phe 1.65 +0.01 1.57 £0.01
HERR™ Lys 2.46 +0. 02 2.29 +0.03
FER® Thr 2.63 0.03 2.50 0. 02
22 FR" His 1.04 £0.01 0.94 0. 01
KEBR™ Arg 4.79 £0. 03 4.81 £0.02
25 Ser 3.62 +0. 02 3.76 0. 02
EEE R Tyr 1.17 0. 01 1.08 +0.01
Jifi% R Pro 3.14 £0.03 1.68 +0.01
B IBR Fi B essential amino acids 21.16 £0.26 20.28 £0.22"
JEAFE ST M nonessential amino acids 34.01 0. 33 29.71 £0.31™
@E IR MR Fi it flavor amino acids 30. 86 +0. 31 28.00 +0. 28 **
AR IR B drug-effective amino acids 33.66 +0.39 30.39 +0.35*
S LWL M total amino acids 55.17 £0.35 49.99 +0.26*
W TFREETR BHBR R Weas/ Wipn 38. 36 40. 57
TR/ AFDTEIERR Wear/ Wypan 62.23 68.27

e o URAEMR; b BIREER; c WEAER

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

2.2.2 FEMREFMETN  AAS EERBK
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Hp &R AAS N 1, CSWEIET 1, 5
FH 2 B AR AAS F1 CS ARXT B A I 2R K,
FILFRFE R ZE A E SR M ERE TEENS. R

i AAS, YA FISRTH IR 2 55 — PR & B iR AN SR
ZRRWIEER Y B R EAR MG AR, W
CS, HARSE Ml AERERAR, TR
T AEREWMARAEN + AR, FHENSE
—MRHBAEREEZAR, F R AERERN
+ BEETR
2.3 THTRSH

BRI X B A 5 FRER S 11 FELT R
[#(K). #4(Na), Ca, Mg, Fe, Mn, Cu. Zn,
Pb, Cd 1 Hg ] it /3 BT T E (R 4) o
Z# K, Na, Ca Fl Mg % % # 70 R i 1 7 $U5
5, FAERSHBERTHRENS, Hdw(Na),
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*3 HESFERNSHESERARITN
Tab.3 Evaluation of composition of amino acids in wild and culture sea cucumber mg-g~"
23y LT —y
amino acid egg white
wild culture wild culture wild culture standardl

FERR leu 248.54  218.80 0.75 0. 66 0.99 0. 88 331 250
R Leu 377.37 328.72 0.71 0.62 0. 86 0.75 534 440
H & Thr 281.37 264.25 0.96 0.90 1.13 1. 06 292 250
SRR Val 217.18  206. 11 0.53* 0.50 0.70™  0.66™ 411 310
EE R Met 113.40  109.93 0.30" 0.28" 0.52° 0.50" 386 220
KN + B8E B2 Phe + Try  301.69  280. 10 0.53* 0.50* 0.79 0.74 565 380
iR BR Lys 263.18 242.05 0. 60 0.55 0.77 0.71 441 340

e o« EPRBIEERR; . 5 FREIEER

Note: . first limited amino acid; =#*. second limited amino acid

*4

HESFERNSHENTRRESH

(TR, X£SD, n=9)

Tab.4 Content of minerals in wild and cultured sea

cucumber (dry weight)

JLE g FeHH

mineral wild cultured
w( ) /g-kg ™' Na 63.12 £1. 11 55.49 £0.75*
w(§P)/gkg 'K 5.45+0.15 5.06 +0.13*
w(4E)/g-kg ' Mg 8.56 +0.21 7.44 £0.15*
w(45)/gkg ' Ca 15.12 +0.19 8.82+0.15"
w(4)/mgkg™ Fe  85.48 +1.60 33.42+£0.91*
w(%4E)/mg-kg ™' Mn 6.29 +0.18 6.92+0.12*
w(4i)/mg-kg ™' Cu 3.16 +0. 10 1.88+0.05*
w( %) /mg-kg ™' Zn 39.10 £1. 56 41.02 +1.15
w(4%)/mg-kg ™' Pb <0.01 <0.01
w(47)/mg-kg ' Cd 0.99 +0.02 0. 18 +0. 004 *
w(5R)/mg-kg ' Hg - -
E: - KW
Note: —. not detected

w(Ca) Fl w(Mg) ZR W3 (P <0.01); LFHEFR
W ITTR PEAE RS w(Fe) Fl w(Cu) & T IR
2, ZRWEE(P<0.01), i w(Mn) LTI
RS, 27EE(P<0.05), w(Zn) KT IR
HZ, 2RARE, VYTRNSRITERZH
U, &R OT R ZE N LA B, ) 4n, HILL 1
MATRON $& i B AL Ve BAH LT R, HA Y ¥
BERMERHEDIHN, HY Zn: Cu>10 2 Zn : Fe>1
(geg™") BHE# S & EXFBETER, MiZikn
FEAERIZM Zn : Cu R 12, Zn : Fe 5 0.45, Zn
LR BERAR, Zn : Fe WWEK HEH; MFE

FERIZ M Zn @ Cu 21, Zn : Fe S 1.22, HIL,
RIS TEFRFE L F2 ] LA s 2 1 & fH R Fe, Mn,
Cu Ml Zn W& &, LMREST WTRMFIHZE,

Pb, Cd 1 Hg FFR THEFEER TR, Hit
(R E Y R EFRHE) (GB 2762-2005) #LxE T
HIREAEYR, K50 (85 ) w(Pb) | w(Cd)Fl
w(Hg) MR FEHR 53 54 0.5 mg kg™, 0.1 mg-
kg FIARK . HTFR4 PRSITRRE B
RST MitE, FHER w(Pb), w(Cd) fl w
(Hg) 53 5% LA 2 68 S 385 04T L gk . 24 LA
ST R, BFAEMBEM S w(Pb), w
(Cd) F1 w(Hg) 43 51% <0.01 mg-kg™', 0.07 mg-
kg ', R H A <0.01 mg-kg ', 0.01 mg-kg™'.
Kkt Hib, BFAMFEARFZS w(Pb), w
(Cd) F1 w(Hg) W BT &M DA, HpE

HRIZH) w(Cd) BJ TIREMZ, XAl AR5 1
JEBH A Ko
3 4hig

IR T AR, BME EFRER S HE
FEZ AR TE RS, HPRRE B R4
WZFARE, HEE TR B R TR 2 e
HREDEE; LREERSBHZEREVN, B
BRI 2 B R BB WEITR v
(K)\ w(Na). w(Ca)Fl w(Mg) 535 T EF 4 H
Z, HEFA RIS 5 0 R H )2 08 T 5% 58
Z, Wik, MSHFREEAREHFTHE—PHER
J&, HARHECH] X HA KIS BA R — 21k,
AR o HE IR LA BRI F-
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