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1.1 ###l

SEI RIS B B AR RHE A FRA Al 42
HE,RTF 2009 4E 5 H o RIS 15 H S,
{RE N 110 ~ 130 g, i B3 <7 B K vk, il
LBRATIKIR , 00 MRBE S YIS B 2 5 25 8 R T
PR BT TS A
1.2 EHEBSSHRNERE

$iz GB/T 5009. 3 —2003 4 #2 T4 1 I 7 7k
438t ;3% GB/T 5009. 4 —2003 = A HE I
JKAy it 3 GB/T 5009. 5 — 2003 HL G A& AL
SETE AR & SN/T 2208 2008 1977 10 &
16 FPICHLIOC R & it ; #% % F) CN 101216463 A ()7
IS BT & R A 1,9 — L0 0t
W T et I R VS W I SRR i R
Folch 3™ % i i 5 4k ; 5% ] OPA [FMOC # fif
itk HPLC SRR /i I e S e 5 1t Je 4
A, 275 SCHRL L0 ] 7 38000 3 B W B 4 A o
1.3 EHFRBEITEMNFE

K H] SPSS 18. 0 A 51 hr e —
T oG R BT B E B A Ge a4 R 2k
NP = R 22) o 8 I7 &b FE O 4R 3
FAO/WHO (1 £ [ K 42 41 41/ ¢ 10 A4 41 41
1973 A HE ) B v S 2 FE B VT 53 s HEASE = A rp
1517 2 o e 75 5 1 TR WS B i 14
AR B E T HLAE, SR RITE S (AAS) FifL
200 (CS) AT -
PR P R & i (mg/g)
B IR o i (mg/ g)
THPEHE AR AR S i (mgy/2)
R 2 R i (me/g)

2 #AifHE

—REFHS
HISABES I oKk 0 LS 1 ORLBE 1 K
Or SRR 2 A SR 51 90.67% |
76.11% ; 49. 75% | 34. 90% ; 6. 56% . 5. 15% ;

IR AAS) =

2753 (CS) =

2.1

27.50% . 36. 85% ;7. 47% . 1. 08% ; 0. 062 2% .
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EE KSR SRR TR Z
SRS EAXT AR, RS R &8 T
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B UKo SR T AR, i
HE MR AILT R EY.

RIS URRBE I JEAE R S 2 PHE S 1
07 25 R U R R o FEAS — 3, W S W
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I S AE 7 A 5K 5 H A IE & I 2 AE E MK R
RN , Ak RE BRI 301, Br LTS W 2R
BRERURLIE 5 ) 3 A X e M o )2 1A RE
B 0.062 2% (NIEO0.017 4% , S B H
A RAFRIPTER PO R A0 RE TG | S e
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#1 FLRSEEMNE—BREFTHRS
Tab.1 Nutrient contents of body wall and

internal organs in sea cucumber A. japonicus

collected at Rushan
dry weight,x +SD, %
S AEE 2N

BIFWT

nutrient content body wall internal organs
7K 4} moisture 90.67 +2.66 76.11 2. 24
FL & H crude protein 49.75 +2.33 34.90 +1.28
LG crude fat 6.56 +0.39 6.29 +0.08
K4y ash 27.50 £0.71 36.85 +2.02
BSRBRE 7.47 £0.47 1.08 £0.06

glycosaminoglycans

#E S 84 saponin 0.0622+0.0029 0.017 4 £0.001 6

2.2 PERAERHILEM

M 2 7 R SRR XA e & A 21 B
FENRIIIR , BT R 14 ~ 220 AR AR
14 Fift, (5 68.45% .60.33% , Hrh Z ARSI 2
(PUFA)8 i, i 31.98% ,37.85% . 1l ik
7,5 31.55% \39.67% o AN TR R AE R Y
PR REIR A1, 55 20 MO PO A2 0 G e 2t Ay
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HUMXR",

2 A P N 017 R ol 26 5 (R BE LA AR ], A
TWRINEN R & 5. Z A AR R+ EPA
(Cops) Fritdie iy, i 2 HRAR W ER 1Y 13. 09% , [ i
A B R AA (Cyy ) 1 DHA (Cyy) o
EPA Il DHA & AR WA T5 1) -3 2 AN I 1
R, A 2 AR B T , RE S Mt 4 ) 1 /v
9 JRAE , D R TS 8, 390370 1 A
DHA 3£ i DARH 11 6 200 0 Fr) S5 39 A= 6 210400 9
YEH . IR BR LR #T , 12 N IR AT 255 TF
KAHHE

F2  FLRISAEEFD ) RS BA R 48 A
Tab.2 Composition and levels of fatty acids of
body wall and internal organs in sea cucumber

A. japonicus collected at Rushan %0
e iR GUEIN: S 2 A
fatty acid body wall internal organs
14:0 3.15 3.83
14:1 2.08 0.74
15:0 0.35 0.39
15:1 — —
16:0 15.67 11.17
16:1 19.96 8.73
17:0 0.73 2.45
17:1 1.72 1.00
18:0 7.28 13.82
18:1 6.24 5.37
18:2 0.57 1.11
18:3n-6 1.13 2.02
18:3n-3 0.59 0.81
20:0 2.61 4.36
20:1 4.09 4.03
20:2 0.24 2.20
20:3 1.01 2.32
20:4( AA) 11.79 9.41
21:0 — —
20:5(EPA) 12.23 13.09
22:0 1.77 3.65
22:1 2.37 2.62
22:2 — —
23:0 — —
24:0 — —
24:1 — —
22:6(DHA) 4.42 6.88
SFA 31.55 39.67
MUFA 36.47 22.48
PUFA 31.98 37.85
H—rn ki,

Notes:— means no detected.

2.3 RERNEANKRSE

BB AR AT NE3 AL S
PREEFI PN E 29K 13 Bl MR , 7 /r @AM A
il B2 T2 PHE A (40, 0 7T Al R
SR BRI 7 YR AN TR, 2K A 2 A B R i L
SEHG RIS AR 6 RO PR S0 A K TR A
RIS PR A S S ARE I A E P 28R A
—E 22, 43 43. 22,25, 70 g/(100 g) (F
H) SRR KL AR & BE . FRAREN
IR R SR O i ) R A2 0 21 40 M AR 1 T
T — 5 TR A BE P JIE HP A0 65 A4 5 1
8 Ff bty WAL TR, B A A FER AR

®3 FLRSHENNESEBRNALTESE

Tab.3 Composition and levels of amino acid of

body wall and internal organs in sea cucumber

A. japonicus collected at Rushan
dry weight,g/ (100 g)

KR GIE2uN 2 Mk

amino acid body wall internal organs
KA Asp 4.98 2. 54
AR Glu 6.66 4.23
RAWfE Asn — —
225 R Ser 2.81 2.00
HAMR His — —
AR Gly — -
IR Thr 2.73 1.12
HAEIR™ Arg 4.13 2.83
NA R Ala 3.30 1.96
Jig 2R Tyr - -
AR Val 2.18 1.88
B Met 0.79 0.08
AR Trp 1.89 0.18
KN ER® Phe 1.06 1.02
AR e 1.30 1.08
AR Leu 1.46 1.19
A" Lys 2.78 2.47
‘\H;/:}t‘ 2y f__»l'\ =L
MﬁgL%‘_‘“ - 14.20 9.02
essential amino acid

TR R FER MR
FURALMER 21.87 13.57
nonessential amino acid

ke 5 ,AQ‘EZ‘.‘E_
ﬁ*%%& - 19.07 11.57
flavor amino acid
2R SR
APRGATER L 10.78 7.06
efficacy amino acid
FAHLR M
SERER 36.07 22.59

total amino acid content

TE o b5 ZEER  b. BEORZURERR s . 2RI s —. R

Note ; a. essential amino acid; b. flavor amino acid; c. efficacy amino

acid; — means no detected.
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39.36% 1 39.93% , {2 R J& o Ty LR & 2
1, HEA R0 3 P A K D 3 s AL AR S i ) S5 T
fiE o ACRE I DAY U o i R S R R 1 43 i) o 2 R
SR 52.87% F1 51.22% |, FiF LA 2 A B 1 4 e
FRAFAT VAT A TR i XU, 202 SR R i oy ) o
RELR MY 29.89% 1 31.25% KSR & K
e, LA B S AR k. LAY,
S RBEFT Y IE 5 2 S R 7 i AR AN SRR
fHL 05 75 24 3 R o 2 2L R B i Y 39. 36%
39.93% , AJ Ul — 35 2 — Ut o i) B 1 B R R O]
Z NI AR = 18 IR 2= s i, A F R
JSCRT R i S PR A 2R T D

ER O s B Sl U F 4 € O RS
AP @FERZ (R, 62.50) , 5 EEH

148 5 iR 155 5 T FAO/WHO il 58 19 5 1 JRPEA
o R AR A AT e AR A o
ZHRBEF N I 00 5 2 BE IR 1) 2 1R 73 (AAS) Al
553 (CS) Zr il W4 4,46 5, AT LA Y, IRREAN
DAL P % Ao 2 2 11%) B B TR 0 FIAL 7 23 24/ T
1, PO 45 B R 1) 24 L 1R 53 FR A7 43 A KA RE
IR, B2 ) B SR AR TR BE R . AR
i AAS I, fARE 2 — BR ] 2 5L R 2 Phe + Tyr,
B R S B R A Leus A JIE rP 275 — FR ] 2 B R
& Met, 55 — PRl & F 2 J& Leu I Phe + Tyr,
it CS I, Mk o — R 2 HE B2 S Phe + Tyr, 5
PR EL R S Met; P H 25— B 2 L R 2
Met, 2 — R 2 3L H2 )& Phe + Tyr,

®4 FLRSEELFEIERAMKITN

Tab.4 Evaluation of essential amino acid of body wall in sea cucumber

A. japonicus collected at Rushan mg/g
WhT B HER PS4 SN X HEN BRIy oy
essential amino acid body wall FAO markpattern egg protein AAS CS
SRR e 81.25 250 331 0.33 0.25
LR R Leu 91.25 440 534 0.21 ™ 0.17
fi % /R Lys 173.75 340 441 0.51 0.39
H i & 2 Met 49. 38 220 386 0.22 0.13™
RN + B % 12 Phe + Tyr 66.25 380 565 0.17" 0.12"
IR Thr 170.63 250 292 0.68 0.58
A R Val 136.25 310 411 0.44 0.33
TE: o S — BRI IR 5 o35 IR Z IR
Notes: = ;first limited amino acid; ##* ;second limited amino acid.
#5 AUNSRELEREREALNTH
Tab.5 Evaluation of essential amino acid of internal organs in sea cucumber
A. japonicus collected at Rushan mg/g
M%’f&%?@ ‘ ‘ IS A E BN Xt%ﬁﬁé_l BRIy K224 CS
essential amino acid internal organs FAO markpattern egg protein AAS

SRR lle 67.50 250 331 0.27 0.20
LR Leu 74.38 440 534 0.17* 0. 14
& R Lys 154.38 340 441 0.45 0.35
H i & 2 Met 5.00 220 386 0.02" 0.01"
RINE IR + % R Phe + Tyr 63.75 380 565 0.17* 0.11*
IR R Thr 70.00 250 292 0.28 0.24
SR Val 117.50 310 411 0.38 0.29

T o BB — BRI 5 o - 35 IR IR o

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



44 XU/NTF 28 SRS PARE A N IE S 37 B3 L 20 591

2.4 ICP-MS sT&Z4H1F

ARSI XTI 2 AR BE RN IR 16 FhICHLIC R
TRPTIE (K 6) o ISAREERIN T K Ca,
Mg Fe &8 &, & S ABAFEMMEITER
Zn . Se F1 'V, ik = T 036 H | £0 53 45 L Ath 16
K b U, 3 Ab, H T A 3 2 P i R i
P£,Cu As Hg .Pb 554 FEIU R I & i L RIL T
PEOLKHS 2 gy Min ) Er e 8 AR
FIZP &AL, JBIE RN ZE o HIZRBE
i 3.51 mg/kg, T AT IA 18. 48 mg/kg, #
RRBERL S R 5 A% UAES SRR BT R
T TSR = e %) 00 ) R A ) i e
A IS 1 T 7 T 4 T AR T WS AL
B2 e A e, O LA O A A o A T
IV A BT BT 1

x6 ZFlLLRSEES N ICP-MS TESTER
Tab.6 ICP-MS elemental analysis of body wall and
internal organs in sea cucumber A. japonicus

collected at Rushan

dry weight,x +s,mg/kg

TR 2 hkE 2Nk
element body wall internal organs
Mg 12 202.96 £146.846 7 629.81 £252.991
Fe 325.14 +14.515 7 988.71 £651.637
K 8 781.18 £191.466 12 350.52 =1 045.203
Ca 11 875.55 £321.100 4 859.43 £291. 582
\% 3.51 £0.267 18.48 1. 606
Cr 50.69 £2.825 50.50 +3.834
Mn 26.16 £1.174 394.68 +12. 782
Co 0.47 £0.017 3.76 £0.286
Ni 4.29 £0.366 11.05 £0.933
Cu 210.11 +18.552 28.25 +2.316
Zn 30.65 +1.366 50.61 +3.618
As 5.27+0.361 8.70 £0.611
Se 1.12 £0.094 1.20 £0.097
Mo 0.38 £0.011 0.45 £0.033
Cd 0.46 £0.016 2.43 £0.171
Hg 0.47 £0.030 0.45£0.013
3 Hhig

S PR BE TN A IE rb 55 A 96 280 i SRR A
ZRATE LY VR, A A LG R &

AR LB VB VLR S R, N
AENFEENIMETCEIAME, —HHEAR
FERR A rh A oy S L R A R RN AR L H
Hooh T & R 7 A LR AR 39. 36% . 39.
93% , AR AT 1) 2 1 R U, A1 e R a4 ik
iR P12 550 28 R o bt AR X 5 g, ik o L
AR 146 S KU RN 25 RO (. IR ER
FEIR 57 (AAS) Rk 243 (CS) W] AR T 1A BE 2R
S e S R = o (£ A N = P
BEFN N IE B T B2 #h 25 2, AA (EPA i DHA 4
AN R & & &, WIE T 2 A F g
R % ik 37.85% o F b AT, M S AE
A R AN A A v, HE N E Y 5 SR (BB
NN RCIPY & -F = N STEE S i PN
fief R A} sl LA — R T BB YV VE T e
atr , A 7550 o
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Comparative analysis of nutritive composition in
body wall and internal organs of sea cucumber
(Apostichopus japonicus ) at Rushan

LIU Xiao-fang, XUE Chang-hu” , WANG Yu-ming, LI Hong-yan
(College of Food Science and Engineering ,Ocean University of China ,Qingdao 266003, China )

Abstract; The content of moisture, crude protein, crude fat, ash, glycosaminoglycans, saponin, the
composition of fatty acids and amino acids and 16 kinds of elements were comparatively analyzed in body
wall and internal organs of sea cucumber Apostichopus japonicus collected at Rushan. The results showed
that the contents of moisture, crude protein, crude fat, ash, glycosaminoglycans and saponin averaged 90.
67% ,76. 11% ;49. 75% ,34. 90% ;6. 56% ,5. 15% ;27. 50% ,36. 85% ;7. 47% ,1. 08% ;0. 062 2% ,
0.017 4% ;respectively. 21 kinds of fatty acids were found in both body wall and internal organs. Internal
organs have more PUFAs,the EPA and DHA were the predominate fatty acids,accounting for 13.09% and
6. 88% . Thirteen kinds of amino acids were detected in both body wall and internal organs,including 8 kinds
of essential amino acids which accounted for 39. 36% ,39. 93% of total amino acids. The two parts were
both rich in flavor amino acids[ 19.07,11.57 g/(100 g) ]Jsuch as glutamic acid ( Glu) , aspartic acid( Asp)
and efficacy amino acids[ 10. 78,7. 06 g/(100 g) ] such as argine acid ( Arg). The AAS and CS of the
essential amino acids of the internal organs were lower than those of body wall. Both parts are rich in
minerals , especially elements Mg, Fe, Zn, V, Se. The contents of V and Mn in the internal organs are
particularly rich. The internal organs of sea cucumber A. japonicus are the potential material for diet and
medicine , which should be fully utilized.

Key words: Apostichopus japonicus; body wall; internal organs; nutritive composition
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