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H E SHERE(Aderias amurensis)  EPEBRERTYERBEA AL, ATEHALAMGEE
*), A AME, FEXSTORL15.46%, FEERAR T4, 2T EARMNLALE, FIHZEEFS
BEFAL BAX BHEFEHRAL, BATRAFERRLTALAAIET., AELAARATIE OB G4&
LR34, XML Tl BARBRR B A A, SHARKET PARTS P 2 g/kg AN SR
W, AL EWE A SRS (12 g/kg, 30 DA RERE R, BARZEP, DR SR R4
BRE. ENANRAAENE o/kg, BRRAHFEANE0.5 g/ke. SERSHBRAANE HAT S
BoAA S, BERNERBERET. BEAMSEGRIBARAES, AR EG8IUEES
A EARANRBEGERSESRE, TALS T L AANE, WPy, $REEETREHT %,

Fo& e LA BRI 6 30 A RS R A,
XA SHRERE AR TRFR

% POE R % ( Asterias amurensis ) (BAF R #§
B), XEEa, BRHESYITRERY, LK
Wishty, T EAHTRE, RERFE, HiER¥ITF
ERA. EFERABBLDY, X IRRM I
BaE?, BELCHEBRATEER EXEE ©
BERRAARA FHOERER. BEERFR
SRR E P AMRGE R 2D, SRR A R
BEERLIHAO4SE, MEBEENNBEREENE
FMESHERHES, RERGZATEE, AR
AR+ . @FAMLREGEEHT K
FRITEEAWRD, FAHHDERREEE
MEEMFIHEEEERBERBAITHERT T o
#h, Do B SR A A R R A RGR .

1 HR5RE

1.1 BE
1997 £ 5 H(BEBHEWM A FSERRE
KPR R R,

WeBE F . 1998 - 11-23

1.2 HE

1.2.1 ERASAE BSN. IKEEE B,
FRMWEE, B8 BAENE Ko KB K
S EETRE MELIR S RRASE TN
Fe i (PLASMA — 300 RIS S TR & HX
) MEE. 8K 885 A HITACHI 835 - 50 8
SERMESHIWNHE(HPoERAERERK
e AR ; IR0 R, S 68k (HP -
5880A BSUHEIES)  IRBFHEE4E R . BRBHE
L (HITACHI 655 — 61 B 5 %% MO0 £ i 40) ; %
B8« B R 23835 (HITACHI 655 - 35 BRI A0HE
I ;B BHEA K. Ve, T Vo 813 GB 12390
—90 1 GB 12391 — 90U ME HENE; RREA.
B BRI R NE, B . 2B XM (s, 7)
FERBGFNE,

1.2.2 BB REDBEERR BREER
B HAREBERTRABEEREREH, 20 min
BB, HKE% 10 min, BHE¥LREITRHE
BWRBEWFTEEHAT. SEBELR. 30 AR
B NEBERL S N 3, B4 10 B, RSk, D
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W EEBH(00 me/m)ME 8 g/ke(Fild 1A
12 g/ke( Fikd 2),2 Al AEREELIEEEK (0.
6ml/H-d). MEIRBE. EH. ERAEFEUER
B, EWERE, WA, BUKEF. O OF W, B,
AHEFHEAE. MR 12 g/ke, 30 d, HER A #R
B,

1.2.3 BEFEREETIERBEITEE HEHW
BAKIE R (RBR AEREN), ZH 00T, 5
min), BEHWREAREE, Sk SIEW1ER%. B
SZHEAKR 4EFEEER, BEEFMAFRS,
HAMBRESRE(S0 ¢/4%), REAE(121T,20°
-30° -20M), B AUEE MR AREN. AREITE
IME(I0 A, B, HHEREHRE)TRE
R, BRSBTS A, BB, B C, D, BE,
AREEk, BWREERXLBRERD. 0F 305, FX
30 43, HR 30, B4 10 (84 100 5+). &V A
WEENMEMTHE,

2 SRS

2.1 BERBEBAW

g B ALRE 2 A Bk BE 2 R4y, BRI
AR AEOERUNE, UTHRERER), 2¥
WA A KR, ARESK, RSN FHER
89 25% . TEHFSRAT, POAESRE, R ERIEE, TR
Sy H R X B, T35 30% ., WEEKRR (DT R
WEROHIERE FOHEREE, AE FK
B ARMGET BERBEA. BEXS LS
WEEEM 75%.
2.1.2 —BEFHRH BEEXSHFFEEINEAR
(15.46% Y FIRSHI(10.97%), F & HF —E Rk KL
EoRrYE. B2 BENESFREHELZNY. 5
BEENECSHE. BHSEHENENESNER(E
). BEFEHRAMN TBREETOREEEAR,
HLRBAKEEY, B S RBM. B, s ME
BEmME, BHFEERT, ¥R EEERSR,
2.1.2 SER BEARIEREBMMEF2 HP
PEREEESEERLE 47.33% ., 5 FAQ/WIHO
EEEAMEN EEY, HOBELRME AN
A8, H, val f0 Thr TRER(F2). BEEF
AEXEEED Taul FWBE, 3K 7.5 g/mg). Bk
BEETERE -MEEBAE. BERIANER
BFEOBEFE, H Gy FE2ER, Ala REEHEE
B Asp Glu FEERZ; SHEER Cys. Mer F &

B His Tyr SR BEIK(ER2)  HEREHER Pro
M HyPro S BABMBE, GHEALECERAFRFT LN
PR, BEXEERNARTAEEREAEERN
HERK S, BRERSEEBHREEEEAASC, B
o 45%)MBEAMERREERD (PSC, B%
2.48% ) B RRI(FK 2), B, DB E RN RN R
BERER, R# - FHBEHRATRGRES L
b, RABEE X, BREGERFEEQAHTH#
e RRRn,

£1 EE-REREZHT
Table 1| Nutrient composition of A . amurensis %
A BAR Ry #kidke® Ki
water  protein fat  carbohydrate  ash
R gonad  69.80 15.46 10.97 2.32 1.21
R wall 76.00 7.70  1.4D 2.00 13.90
WA gonad of

sea urchm

it
body wall of B3.00 149 (.90 0.40 0.8
sea cucumber

%2 BZEFARNERIA

Table 2 Amino acids of protein in A . amurensis
mg/100 mg BEM protein

57.60 12.50 7.20 14.90 7.80

mam  mER mEx A pse
armno aed gonad  body wall acid soluble pepsin scluble
collagen collagen
RITZEM Asp 8.85 6.89 5.90 5.97

M BE Thr 6.01 3.39 2.53 2.30

HH B Ser 3.53 4.55 6.00 5.44

HEE Glu 11.95  11.98 9.66 9.45

HEEE Gly 6.02  14.43 32.43 30.60

AEB Ala 3.99 5.01 11.00 11.30

BEEE Cys .90 0.36 0.02 0.04

EHE Met 3.49 1.23 1.03 0.97

HEM Val 10.05 4,18 .22 2.47

REEE Il 5.55 2.89 1.70 1.65

FEERE Leu 7.37 5.01 1.78 1.98

B E R Tyr 2.86 2.02 0.50 0.65

EREM Phe  5.91 2.34 0.38 0.50

WEM Lys 762 4.18 1.40 1.46

HER His 2.03 1.23 0.25 D.44

HEE Ay 5.02 4.87 5.55 5.92

BER Try 1.33 - - -

i E® Pro 3.02 2.27 9.47 10.14
B E M HyPro - 5.30 6.00 6.40
B HyLys - - 0.50 .45

B MToml 95.50 82.14 98.41 98.13

2.1.3 HE SHEXZSREAEBHR HPEA

AR TR & SIS TT B8 21.21%, EPA( Gy, ) F1
DHA{Cpz.) 5+ B 10.57% f1 3.61% (3 3); IR
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HHEEESBREE, V., Ve S BEE, HE§ B8 22 HEHEKEEESW

Vp M V(32 4):B RBEED Ve (0.03 mg/100g) 2.2.1 MREEKE BERZFRTAHEEA A

Vi (0.04 mg/100g) SRV, SEREORIE  ARBER, HLFEER TR, FoREZLR

BAr, DRBEAR(PE) b, HA ~SRBAIEE 28 WREHEKRE, KA BETRETARENK

BI(PS) i REPBIIS(PC) (R 4); DRMBTRA  ATHEER), SAURFEEERE., HA

K d, b Zn, Fe, Se, Cu SRS BRR(Hs). FAREBERLBUREZRHEKRBLERAS, &
WRUBAHEE R L, HUEEHFE, BEBERHK

®3 SERMEMBRIR MR R B RS, BREY,0.2% 0. 3% M HA
Table 3 Fatty acids in the gonads of A.amurensis % %ﬁmﬁﬁ&ﬁﬁﬁ%ﬁﬁ,ﬁﬁ%ﬂﬁzﬁm%(ﬁ
Jpw | Evm M £F45rE A BN E); TOHLE SRS R 40.077% F
Ciza 0.31 Cias 1.32 FEE 0.026%.
Cua 365 Cine 0.31 222 GEERBESWR ANSHARKER
e o o - ANRFREIEL. BRHE 2 PRRENEE KRR
Cune 05t G 1057 Fy R, (AL, VRO, MR A R % A
Cuna 2.76 Can 0.82 2, B AR/ B BRI A B Bk
o o g o T b I T B L(P < 0.05), AW EKE
Cn 0.59 ‘ St E SR, BT € A SR 0

b BBk R, XALTHEEMEM (R 6). RIET
SR TR BFS, RS R 10 g/ke R
i corione LIRS EL BTGB R FEEE, 6
T e B e TEMEEENAK. BEIUNEEL 12 g/kg TR
905.00 0.83  6.30  0.42 |1 162.03 26.54 2.03 fEAR, TTRIANHESR, fH% 2. BHBRAFL
* g AP g retinol equivalent. BEREREERNEHERFRAR, RYEHH
- HRERH(ERe). Hlt, RIEXRER PN ERF,
Table 5 Com?msriso?: ﬁf;tti::? A . amurensis ﬂ'ﬁ’]é&#ﬂﬁﬂﬁﬁﬁ %ﬁgﬁgj:%%“ ﬁ 10 g/kg
connd and sea cucumber o0y VERE ASCRUAMBARENRN | g/ke, A

Ce Fe Zn  Ni  Mn Se* Cr HIBERXBARRNO.5 e/ke.

B4 BEEETLEEERERED N
Table 4 Vitamins and phospholipids in the gonads of A. a-

ﬁiﬁs‘“’ﬁs“ 0.32 14.31 9.64 0.09 0.12 54.80 0 03 Eﬁﬁ%%ﬁg%mﬁEMEiﬁ*’gﬁﬁﬁ
5 body will it £ B A BRAT R P EERY, BHE
;)\Lsea cucum-  0.05 13.20 0.63 - .76 63.93 - ﬁ(ﬂﬁiﬁg‘;ﬁc ?ﬁ%_@ﬁ’(i?ﬁ&ﬂ:%ﬂﬂﬂrjﬁ
* pg/100g B (A 62%), ARBFEPR A 1%, HEER

®6 MABEEHERRLR

Table 6 The result of toxin test on rats

me ik BREMEE % HE A % i oL ;1 B i
item group rate of feeding incresse rtate of weight gain liver heart kidney lung spleen
A control 39.18£3.56 36.83+2.28 normal  normal  normal  normal  normal
i‘iﬁif FRA 1 group - 1 41.32+5.19% 40,08+ 302" normal normal normal normal normal
FIRA 2 group=2 40.32*4.50 30.61+2 537 normnal normal normal  normal  normal
SR HxwE TR conwdl 90.87+8.76 106.73+8.83 normal normal normal  normal  normal
short term feeding 8 subject 93.81+7.95 107.66 £ 9. 86 normal normal normal normal normal

* P<0.05, compered to control.

SHALBANE ESTERN,. S~0 AKBET M, 7~10 A{URREE 1 AFKLEA, BEF
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EENHERBEHIINSHEREX, FHERERER
A, WA AN, AR REEHER, H
ZEMRAME TLC 2, RHH IS FHE SR
BRHEER, SREHSE, #8284
5o UV AT R, B8 2 BIRAE 246.3 nm H &
KM, IR 4R, 5 THEA R YRR
MR EERCGERR 0. REBETRSE, R8N
HERER TR %L EMTANMEENSERAELE
R, AREEREEN ARGBEEANRS, U E
B EBREA G RERE TR,
2.3 BERAREERTH
HKABEENBRARAER, BT 2 FHR
HEMUMNEERRS. MF 1 AHAD RAER
W HRWEM A BT [ AR, A 5% EEHE A
%, 2HRMMENRERITSEER, BFXEE,;
BEFEET, BMARERS,, 6. FS. NBE
SMEESBRR(RT), EHit, SERAETNITH
Ptk BEBEBRFTH —HBTIR 0GR ek e #

%7 ERERRI—MERLESFEE TS

Table 7 Nutrient composition and organolertie investigation of
the starfish gonad foods

BREG/%  food food | BREWD/H food  food
nutrient 1 | palatability 1 I
K4 water 68.83 74.06] HE color 28.50 28.00
EE A protein 17.10 10.96| FH odor 27.40 26.30
B fan 11.93 §.98] O taste 24.70 23.90
ya

WA fta 0.21 4.a] R 7.50 7.30
carbohydrate appesrance

A ash 1.93 1.52| B4 total 88.10 85.50

3 g

BEMLEL EHRAEEYE AN, EH S
HTHEHFZEAKFE 6000 m &b, EFESHIERA,

R OB 1 000 7, REGERSE
100 ZFU K i R BN R R E A0S
B2 — BREBRK, KBRS 0% N
GRS, WETRT W R B, H % 4 15 70 B a4 20 K%
40 m MYREGR, BHEYRE; HEKEELA,
FAGE N, AT A THRBAR T HEREY
YOS FH A Ew R AHHE), R 1 £k
MEERIRE RRENMNRE TN, Hit, SHE
EERERREMN, ALK,

# F XL W

1 BN 0 REHHREIWD) - BEMN. DEIGFEY,
1988(1 - 2):61—67
2 Johnson [). Seastar fight gains momentum. Update on the northern
Pacific sesstar Asterias amurensis. Aust Fish, 1994, 33;25~29
3 BNE BREANBHNERSRAWR. REKTE¥6EHR,
1991,6(1):29~33
4 GB12390 - 90, BYPREER (A K B) B#E ¥ GR 12391
- 90, AMTH AR NNER .
5 Satc K, Yoshinaka R, Sato M, et al. Isolation of types I and ¥ col-
lageans from carp muscle. Comp Biochem Physiol, 1988, 90B: 115
& Garpeau F X, Harvey C, Simard J L, et al. The distribution of as-
terosaponins in various body components of the sartfish Leprasterias
polaris . Comp Biochem Physiol, 1989, 92B:411 ~ 416
7 KEP MESWHRRNSE LS WER. N Y, 1983
(231108 ~117
8 DHEBTEMER. GB 15193 194, AR ELHBHEFNHE
H.1994.1~26
9 FAQ/WHO, Energy and protein requirements. Rome: Food and A-
gric Org the GN. 1973,63
10 BRE BREFTEGTF LT, & HEEK, 1989(1).7
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Starfish Asterias amurensis—A potential seafood resource

Wang Changyun Gu Qianqun Zhou Peng
(Ocean University of Qingdao, Qingdac 266003}

Abstract The possibility of using Asterias amurensis, a kind of starfish distributing in the Yellow Sea and Bo-

hai Sea of China with abundant resources unexploited, as a new kind of seafnod resources was investigated.

Starfish has long been used as a kind of seafood by the residents along the coast in Chinese history. The gonads

of starfish are edible but with pungent taste. The results of nutrient analysis showed that the gonads was a high
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— quality protein resource with a high psotein content of 15.46% (weigh, in fresh), in which exist a variety of
amino acids with an equitable ratic between all the necessary amino acids. The gonad was also rich in trace ele-
ments, vitamins and lipids, especially 'in ‘unsaturated fatty acids. The pungent taste of the gonads was likely
caused by asterosaponins. The major:achit\g‘r(;sapc}nins, a kind of steroid saponin sulfate, in the gonads could be
driven out by depungent detoxin treatment. No toxic reaction of depungent gonads was found in the acute toxici-
ty test on rats at doses of 8 g/kg and 12.g/kg. And no toxic reaction was found in short term feeding test on rats
at 12 g/kg for 30 ¢. Abnormal changés were not found in the livers, hearts, kidneys, lungs, and spleens of the rats
during the 1ests of both acute toxicity and short term feeding. [t is suggested that the maximum no - toxin dose
for human is under 1 g/kg, and the maximum take — in dose is under (0. 5§ g/kg. Two kinds of food prepared from
the gonads treated with depundency and detoxin method and with flavor had high nutritive value and good
palatability in color, odor, taste, and appearaﬂce. The majority of the protein from the body walls of starfish was
coliagen protein mainly composed of pepsin soluble collagen with a typical amino acid composition of collagen.
The collagen couid be utilized as gelatin in food industy. It is concluded preliminanily that A. gmurensis can be
used as a new kind of raw material of toxin — free-seafood for its high nutritive value and good processability.

Key words Asterias amurensis, seafood, resource exploitation
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(BESHR)RAPERENBESTHOER —SUERYH, T 1957 £4H, £RENHEH LI
SR ERTY., UREERRY . N AERMRIEICYE, AN BN ARE FEFRRENER S
XY RKEEEANYERE L BEE R EWEF PR AR DM AT R RS HRNR. BN
BAR FERSGM R ERRER BEREA. BIESRA,

FEPEHFIICHEERATAEN, ZEAR BTSN ER M 500 BHTE D, AT 1996 4
FISH 35 &, 1997 EEFE 31 B, WhFER TR E . B LA SCILCA.SA.JICS.PXK % H KK ELS
T RAT], 1988~1996 FRAFHAU LRFREP TR T, R IER _HL,

AFHAA A, G812 T, AR, BAANATFEST. SHEN 12T, £E 72 TRWE). BNK
—P5:CN37 - 1149/P, @S R17105 . BM69, BINER R LS .2 - 421, @ EEZEMIERIIITEFLE, KT
HAMTHENL T, WEERFTIREBIRITR, it F ST 7 2, BREH . 266071 ; B A BiE,
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