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(1. VEALRMPBI KA s RH 2R ik 7121005 2. P EBABEEDIFRT H5
3. INARARTTIGHERE BRI ARAE  MWE  264003)

266071

BmE KA R R 3t . % Fr f 4 5| S (Apostichopus japonicus) 4 & B & & ik 4, B4 & A .
JeWi . MLEHE. BREABRAR. BUBRAREMETEHRT TR, ERET, FEASEES
EDFWTEREM A EREP<0.05), & E=4LE¥F£RP>005), FEHSMmECHSNH
SHAHEE T HAASP<0.05), 3MHERERSHNE 17 AR, aemLetsatndEn
MERE, N BUEHL, MECHNSRBEREBREGEN 4% Eat., 266NN MER. XA
B HAR FEARFEERNEGENLET TEEHNE(P<0.05), LimBR(LA). 14 WIFHER(AA).
TR EEREPAI Z+ 2B ANHEBRMDHA)E 3 MRS EREhE, 9, LAV EEZLF R
RELERAaERSTHEESTHEHNEP<0.05), FHEREMHN 46 EA; Refmaens
B AA 2B L E T THFEH5(P<0.05); & ER 54 EPA 1 DHA H R E7 T Raf g6 R
%(P<0.05), ERIMEFT MR+, Fe £ 3 MALST L ERT, XEH %5 Fe haERFRTHFEA
B 5(P<0.05); HEA 5 Mnth4ELER TLEMEERAP<0.05); AERECriiedER
FEBTHEEMEEHA(P<0.05), HEEN, 3 HEEGHNSNERROGERAE R, HEAH#—

K IR AN E
KA

hESES S963 XEIRIRAE A

1] 2 (Apostichopus japonicus) & Jl K 3 4 1]
(Echinodermata) ., #24(Holothroidea), FE/37i T
VUL HR , 045 3 I i i 3 M P T AR BB i 1
H A fnef VR 45, 723K E 20 FinnT gl S,
LRl v 1 2R 7 R 2 0 B FH B 24 7 it JBT 85 5 (Chen,
2003; McElroy, 1990; ZE{#%, 2004; B £, 1997)
H AR S IR G250 & RS | L0 R0R
HZ(Choe et al, 1961). FEFS—BAHC, W
RIS A ERISEN T, 3 FRSHIEEZERLE

R 5 REE; Bl BER; R
TEHE  2095-9869(2021)03-0155-08

HES IR K A B BERI AT X 43, AHSEFoE Bon, ASF{A
RS OESRAEES, HEIEAE TR
/N 53 TR T (MITF) R4 €8 )8 2 ] i % % 95 82
PRI BTN, 2019). 3 Fhiil S e PR5E 38 N M A r
AN, FORSHE B A AR R SRR . SR 2
B, ARG IR h A K Sl E KN
REH ARSI EZES, I EXF T 558 m i i
S MEAT 5 AR 2 00 R B BE A TS 37 3 R D) 354
(FAMI 4%, 2016)
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RIS B B T AMME, AR S 5 FE
MR EERR . R NTR M e RSB R, IS AR
Z W R R I B A A W MR T (AR £ 4
2010; Z=FHESE, 2006), EAPUEEML . PUAE . PO
B A T A A A ORI 4 AR B9 D) BE (Borsig et al,
2007; Lian et al, 2013; Pacheco et al, 2000; Tapon et al,
2000; Z=HETAE, 2014), AN, HISEFREW, & &
FEMINGT ., 44 KL Fe, Zn HMEICE, E—
Tl 4% 5t (0 6 4D (Sara et al, 2011; X/NJ54E, 2011;
TFEEEE 2003; KL 2016),

BT, #1120 BCh IR E A BB SR A T Y
Filr, T 377 2R A0 LA B 4 BRI [l P9 2 9605 A o
B, T RIS RS & R (R T A, 2006).
PRI, JF & AR B, B4 S 28 RN T 0 2R
SEHESH S b Al & S A 3h R R IR L 4k
Rl R e sk kR i F R AR

TERIZF i RAEF T, BR T HURTE . Ui
P A S H B H R PER AL, IR AR A 1 Y
Z 3R (Kang et al, 2011), ARFFFEXTEH €, LOM
I 2 0 8 I SRR VL IR i & st 47 1
E, BERAAFKROHSHNERR S ZS, hilS
Brih R T R AR AL EIS K , s SRS
PRI 2%

1 MRE7FE
11 RMEEmEESLE

2019 4F 6 A 15 H, MIWARAR T IGHERE R A
BN A BH AR A Rl SR A IR MR AR 2 IR E S | &
GRS MAGRISEA, Hh, SRS EN
(66.37£2.67) g, HOHNZS M (71.18+£3.58) g, H M|
% 0(59.99+12.94) g, UK i )0 2 0 8 43 5 3k
PHRRE LY, RS RBEY) BN, R R T
f#Hl(Labconco P1J, EENHATIRE T, BHMIG
&H.

1.2 fHRERr. HEAMEZEUE

HEGFRIL 0.2 g BYMAREEZR T B AE it A A it it
fromde, #hde 6 hfs, A 105C T2 h B,
FAZR RSE UL A TR D7 A 2 . FRER 0.5 g Y fAcRE
T, TRy BIERS, fEELRE A (FOSS
8400, P12z ) A TRLER 1A DN 22 o PRI 1 g PREER T,
T 6 ml NERAH, 4°CIR 24 h, KA TG,
JA 0.1 g AJRZE FHEE AT 30 ml 0.1 mol/L 1) Z FREN 2%

M, 60°C/KIA 24 he ¥ IS, 5000 r/min %50 15 min,
WedE FVEWR, SR BRER Ay I A 2 .
13 SEBRS=ENE

AR SRR 0.3 g (REERTBINA 10 ml
6 mol/L iy HC1 W, LA UFE, 76 105°CHK
f# 24 ho HEIAITPILE 60 CRIB M FhEsk 72T )5,
JH 0.02 mol/L #y HCl €%, HifiBE—EfMEUs, M
0.22 pm MYUEMEEEE, HU 1 ml Bf 5 LR /TR
(HITACHI L-8900, HA)%347.

1.4 PBERAEENIZE

FRiE 0.3~0.5 g IRBEAR TREdh, 7ESA 05/ B
WV v=2: DA, #E 1 h g, IR IE
BAY, A 4 ml Z2187K, 3000 r/min #.0> 5 min,
Fr LVEW, R R WA (AR S A BR A
JHD-003) 1, HEsfL: ZES AR E.OETmA
1 mlECEE, A 1 ml S A AL B B4 (0.4 mol/L),
iHE 30 min, JIA 2 ml 2B FK, #ESZE, LE
W ZE 0.22 pm PRI IR , (R AS0ME (i 1 3 FH A
(Thermo 1310-ISQLT, EE)#Hr. LA &4 £
A6 3% KE ) WM-FFAP (30 mx0.25 mmx0.25 pm), #HeE
FHREE K 250°C, #HRERE Y 10 pl, S EH 1 ml/min
HIAER 5 min, B FIREE R 280°C, SHrAtE A
43.51 min,

1.5 METEHNE

FREX 0.5 g TARBEZR TR AL A T 8 ml fi iR it

", FESAHIRIEMAIY Milestone Ethos A, = AF|)H

fRIaZR T, HEBETFKWmRE, RAEFRIOLE
(HITACHI Z-2000, HA)BEFT4047

1.6 HIESH

AR S 55 504 SR FH V- B0 67 1 22 (Mean+SD) i 47
ik, KH SPSS 20 AT EAE Sy B o W E AT
W, SRR R 7 2250 M1 (One-way ANOVA) & LSD
ZHE AT, BE R 25 B EHME(P<0.05),

2 HR

21 RSEEEFRBSNERAN

N 1 PR, R PRS0 A
AT EORZ(P<0.05), IEMi&E =& R EZES P>
0.05), F O FINE (O0 2 M 20 & e i 2 /T A O
%(P<0.05).
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Tab.1 Nutrients composition in the body walls
of three body color sea cucumbers (%)

HofZs f6alz Atz
Green sea Purple sea White sea
cucumber cucumber cucumber

M2 H Crude protein 46.83+3.01° 54.20+£3.20° 54.54+2.90°
HMLBE T Crude lipid 5.1241.24  6.54+1.39 5.80+1.04
iEA 10.84+1.15% 10.27+1.55* 8.27+0.93°
Crude polysaccharide
T ARIA AR T BRI B35 22 57(P<0.05), T [H]
Note: The different letters between groups indicate
significant differences (P<0.05), the same as below

i H
Items

22 RBSEESEREMK

3 PRSI RBE S A 17 MR (E 2).
AN TR AR €030 2 (A BE (1) S JE TR U191 7F 43.98~48.30% 2
6], S5 A A I p 2 SR AR R — 8 Hi,
EEM AR SMLT AR E0Rh 12.44% .
13.70%F1 13.72% ; - 0h 75 G IETR 5351 4 4.09% .4.46%
M 4.43%; JELTRAIERR RN 27.45% . 29.85%F
30.15%, A A RS 0T AR | LTIt

R2 3WMUEBRSEERERAM
Tab.2 Amino acids composition in the body walls
of three body color sea cucumbers (%)

= A HEOHZS EOAHZ AARS
RIER )
. . Green sea Purple sea White sea
Amino acids
cucumber cucumber cucumber

2.13+0.18° 2.36+0.11° 2.25+0.15%
1.79+0.08° 1.96+0.17* 2.08+0.14°
0.80+0.04 0.88+£0.12 0.89+0.12
2.49+0.13" 2.73+0.13* 2.71+0.08*
1.43+0.08° 1.56+0.05" 1.56+0.09*
SEA R Leu 2.09+0.10° 2.31+0.24* 2.3440.09*
HE R Val 1.71£0.08° 1.90+0.18* 1.89+0.10°
T B AR EAA 12.44 13.70 13.72

1A His 0.85+0.07 0.91+0.09 0.84+0.19
&R Arg 3.24+0.25" 3.55+£0.22° 3.59+0.31°
TR IER SEAA 4.09 4.46 4.43

B HE R Glu 6.34+0.50 6.80+0.55 6.86+0.59
WA Ala 2.4340.17° 2.69+0.19* 2.73+0.29°
KAEAHIR Asp 4.3140.29° 4.68+0.25* 4.65+0.42%
it &R Cys 0.18+0.01° 0.26+£0.04* 0.25+0.02°

i 2= R Lys
RN PR Phe
HEEIR Met
R Thr
SRR Tle

ffi &R Pro 5.96+£0.52 6.49+0.47 6.56+0.60
24 Z R Ser 2.13£0.18 2.33+0.28 2.30+0.25

fi% 2 Try 1.20+0.13% 1.32+0.16® 1.41+0.21*

‘H4& R Gly 4.90+0.36° 5.28+0.38%° 5.39+0.42°
TR IRR NEAA 2745 29.85 30.15

RAAE LT EER S B TH OS2
1) 7 M AR AR . ANER . HER . 7
AR . 52 RAR . R AR MBAR) T, FREARIN,
HAxy 6 Fhab T s S & A o & T il = (P<
0.05), MHEARZA 5 MhFEER G REERTH
BRZSORNAER .. AR, AR . 5o 2R M
HAPR)(P<0.05). FEAFEHNAMR . AAMR . HER. 75
AR TN KA 2 B AE VA 1Y) B R 2 B 1R 7 T, 5% £ T
10002 (22.18% 1 22.34%) i T (0,11 2:(20.47%) .,

2.3 RISKEERGRHER 4B A

W 3 PR, 7EX 3 MR @il S ik BE g 4,
HOHSMAG, LS 0IEDTR &8 275K,
TELZ AR, WIMAR(C18 = 2)J@ T AR
BRIR , 7B @M H @RS b &8 52w T 5 afl
Z(P<0.05), 7ESEA A GRS rh S SRR DR 1Y Lk
1453530 R 7.06%H1 7.26%, 1H GRISAUN 1.54%,
164 IR R (C20 = HTER @A A GRS h & &
(10.06% F1 10.67%) W & 3 & T & €4l = (6.05%)
(P<0.05). Ti7Ed Mf|Sh EPA(C22 : S)F B A,
KET 10.38%, MEOMAGHSSEN 3 M54
HORIZH DHA(C22 : )& B Em TE A M
H (5] 2(P<0.05), J&)5 2 Fhlill B &R0 2.8 54 F .
WRRIR (C18 = 3)7E 3 il 2 v & & W ARAK(1.0% 42
), B =R (C20 = 3 B EAK, 7 0.1%~0.4%.
FERANRURI G B R v, 48 0 1l S 00+ B T
(C18 : 1) 3 & T (] 2(P<0.05), 43 0 14.01%
14.64%71 8.06%; —THkMMR(C20 = 1) &7E 3 Fifl
S, Hrp, SO EARZ(8.45%F 7.97%)
Hh i 2 1 T ER 22 (4.94%)(P<0.05); FFIR(C22 < 1)
EETE 3 RS AL, R aRE S
(3.45%F1 3.03%) TS HREFTORZSN 3 fFAEH
(1.03%); kAR AR (C16 = 1)TET 12 (9.67%)H
FTREESTEOMNA ALY S @.65% 5.07%)
(P<0.05). TEWFIARIIIR Y, FRFEFER(CL6 @ 0) & f i
W, AE 3 RSB RS RN 7.53%~8.47%, HKJEAE
BR(C18 : 0), £ 3 Ffil S &N 4.93%~6.81%.

24 WHIRTES

TERIZ Fr Rl i SR Wy B, Fe & bfees, H
W, TR 25 5 15 1) 58.46 1160.24 mg/kg,
LRI B HN AR, ~23.59 mg/kg, Cr SaWKHE,
32255 10.00 mg/kg, FIEHIS W EE TH 6
I EHIZ(P<0.05), F ORISABER) Mn i 3
BT AR A AR 2(P<0.05); 3FHIZH Cu &
A, 40.14~0.16 mg/kg.



158 ook B

542 &

K3 IMEBRSEEREHBERER

Tab.3 Fatty acid composition in the body walls of three body color sea cucumbers (%)

I
Fatty acids

TR FIIG B2 S/ Total saturated fatty acids

C22 : 1n9

HUR NG BR & & Total monounsaturated fatty acids
Cl18:2

CI18 : 3n6

CI18 : 3n3

C20: 2

C20 : 3n6

C20 : 3n3

C20 : 4n6

C20 : 5n3

C22 : 6n3

LA FNAE WilR & Total polyunsaturated fatty acids

HEHS Ul SR
Green sea cucumber Purple sea cucumber White sea cucumber
1.65+0.05° 1.1440.28° 1.30+0.01°
0.28+0.03° 0.12+0.03° 0.09+0.02°
7.53+0.55° 8.12+0.36™ 8.47+0.81%
1.36+0.03* 1.34+0.10° 1.24+0.07°
6.81+0.37° 4.93+0.09° 4.96+0.41°
1.3140.07 1.36+0.08 1.30+0.05
0.57£0.07° 0.75+0.07° 0.64+0.04°
0.93+0.09° 1.12+0.09° 0.80+0.04¢
0.19+0.02° 0.14+0.02° 0.08+0.02¢
0.13+0.03* 0.05+0.01° 0.02+0.01°
20.76 19.07 18.90
0.75+0.03% 0.72+0.12° 0.84+0.03°
0.25+0.02° 0.170.05" 0.21£0.03°
9.67+0.87" 4.65+0.17° 5.07+0.14°
0.88+0.10° 0.45+0.12° 0.42+0.03°
8.06+0.21° 14.010.62° 14.64+1.19°
4.94+0.22° 8.45+0.29° 7.97+0.40°
1.03+0.11° 3.45+0.27° 3.03+0.18°
25.58 31.90 32.18
1.54+0.07° 7.06+0.30% 7.26+0.58%
1.40+0.07* 0.90+0.08° 0.85+0.06°
0.85+0.07° 1.42+0.10° 1.15+0.05°
0.94+0.09° 1.68+0.08° 1.5640.07°
0.37£0.05 0.41+0.04 0.37£0.04
0.15+0.04° 0.100.03° 0.07+0.01°
6.05+0.08° 10.06+1.04 10.67+1.43
10.38+0.41° 3.49+0.23° 3.35+0.27°
8.17+0.33* 2.95+0.18" 2.92+0.14°
29.85 28.07 28.20

R4 3WMEBRNSEBRNT URITESH
Tab.4 Mineral composition in the body walls
of three body color sea cucumbers (mg/kg)

i Hjs ESaviES SREVIES
TLE )
Green sea Purple sea White sea
Elements
cucumber cucumber cucumber
#% Cr 10.4440.64°  10.20+0.55>  12.46+0.25
£k Fe 58.46+2.70*° 23.59+3.03°  60.24+5.01%
5 Pb 0.58+0.15 0.3240.17 0.28+0.04
£l Cu 0.14+0.01 0.15+0.00 0.16+0.02
£ Mn 8.30+0.15%  2.61+£0.20°  2.30+0.10°
3 g
W2 B E A M ER K= FREY M2 —, MY

HABESEFRME, ®EAT 2NN E, T4
K, WSS T2, NS T &R
RS S B EEA IR AR5 (Wen et al,
2010), &AM & e T HERME. 75
X3 FARGREIS S, FOSHEASERERT
A A Z(P<0.05), Bl & i = H LR EE R,
HFOMEAHSHHZHESEEER TAHOHZ
(P<0.05), SZHIAIBFFEMEL, N80T & B0 m @ e
55,2006, 2= HIE S, 2016), 7] BE A BURE I IE AL TR 2
HIRAATH, WS BEIEN, fEfFfeR. 3 filsE
FEA W EAFEAR R 22 5, BBV BEAEAE AR B 27
TI%4

AL LA EE AR B IRE, BRAE A R R
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1) FE RSN, S5 E RS PrEl . T —
FAL A A A % (Hou et al, 2013; Wu, 2009), 25
MR 7o e HRN IS A A BE T 2 ML AR Kk B g
SR T2, AR = 2 T 80Uk B 32 B 50 A
PJi . FEIX 3 FMREAI S, B 17 FhaE SE R g
W AR EEDAGS R, $ORZ, H6
FIZ AL, SRS 5 060 S22 R G W 2%E
=R (e IR =B i T Ao R il N = R ]
Z, WIEANEAR . HAR . 2R, AR . W
AR WEmR. NAR. AR . 2% . BARM
H & W (P<0.05), Wi BIEEMRIE Y A B ARER K,
TNEY AN IR . T RIER T, EOHS
MAARZ0EEIAR T 13.70%F8 13.72%, HET
HOHZSM 12.44%, FIL, X 2 FREr IS0
PEAUEE Z T IR, R — S R AL
10T 04 55— B T 2 B 1R (P R4, 2012), A0
MAGHS AR D ES TS, Wi,
X R AN T AR . RETR AR R K
WAL A K R T N AR, Fr, B
TR AE G | L PR FRIURE FOE 5 A AR 40 K ¥ 45 28 K T e
(9 VEf (Tong et al, 2004), #%:X(2016)BF5% %
B, 7E H AR A I8 IIORS 28R vT LA AR 4-AisFE I 5 A K
SRS 5 . ABFFTas R En, Lafnailsmn
SR FIRG R & i 2 5 5 (| 2(P<0.05), L,
S0 R (i) 2 Ll R S 6 I IE RT e HL A
SR E R P VR o S BEIR IR T BAT 45 Fh 2B 3
DIfesh, rEE 2R iE g EE A AR S5,
2018), AN . WA . H W MEg A RIENF
DL SR 2 LR (Fuentes et al, 2010), H GRS H Y
o B LT R S M A0 2(P<0.05), 5Tk
B, 2200 2 R0 1 ) S 78 FH R RN D)%y T o] g
WHAERS., SOISTEAERSE LMES, A6
FIS M 25 83, WA NS, K6
HERSETEalZ,

BRI AE SR HA o B T RE , 4R
HUATRR S AT B0 . RIS IR 2L L+, 4t
K 26 PR RR , b, MR IR 10 Fh, BOR
YRR IGTR 7 Fh, Z ARIRRIIEIERR 9 Fh, = FHTE4IAL
THEBEER . E2AMUAIENTR(PUFA)F, AA(C20 :
4). EPA(C20 : 5)FIDHA(C22 : 6) & B . AAEK
EATRISY R ATIR , HoAT o fnidiz g .
I 00 IR ) 2 P I BE (Attwell et al, 1993), Wu%s
(2007)BFFE A B, H MR B INAAT] T B =5 R IR B 5 |
) RS TR B R HE BT o A Ul B (0 A6 A DU R
DS TH AM2(P<0.05), Wik, LAy

i 2] B8 2 IG5 I A S | PRI ML VRORG AR B L kb
O iR L4 HOR 9 LR . EPAFIDHAJE T n-3 £ %
PUFA, —H I fEdbi & &, AR FRAK = mEH i,
VB 9 E R TR B e MR B ik 95 93 (Sissener et al, 2017),
Xiao%5(2020)F 7534 & B, EPAFIDHA W] 7k 41 it A
K, U M 4EU S5 T i D R BE(DON)AE R i Bidds o
I #5 EPA FIDHA 2% BH 75 (0 ) 2 7 151 By it R 30 ik
YIR T TEA BERAWE T, WIRER(C18 : 2)F1 WV R iR
(C18 : ) TERZENYIRNARE A B, 5 H &Yt
o, Wk, #RRRMLFE RGN, 2012), Y5
U PR Xk A FE LR Y D B 2 DG EE 28, I R 7E A A rpn]
BB y- R R S AE A DU TR , A PUELE  Bt
g . R E R BUBRIWSEER, Zhao%§(2019)
5T 2 B, SV R P 38 A R 4 A RO TR YT B . 5%
EMACHS P EHRTEEES T 5 A3
(P<0.05), FHLEA @RS X ALK iEHA T &
) E A

FZ & & NN IR R E TR, 7Yoo il
H5EARALASEA LA, K5 B2 ERA )
eSS 45, 2019), Fe —BEAESES sk . 40 A0 J& 1
AR PR SURBERE N & O R FEER, Cr 1
MR k455 EZTIRE, Mn TEMRIEEHEAT,
T %% 107 T A B EAF F (Peereboom, 1985)., 3 Flifi]
SIRBEX ARG 5 R ocE, Hd, Fe &
Him, HOEASMAGHZS Fe WEBBES TX
i 2(P<0.05), HEH|Z Cr W& EEER THOM
HEHNZ(P<0.05), HEMZS Mn & REES T
@ F H |2 (P<0.05), Fe. Cr Ml Mn 197 & 25 55 0]
e 3 FPIBH Fe. Cr Fl Mn 25 B4CIK S (2%
ST R, WATREE 3 Fh & BB FEAR S0 E %
[EPAE -

4 Zig

WEXTEA . PR ML HE . EIEER . IR IR A
TERICR AT, FOAL T 3 PR ] 3 (1078 37 1y
Kt WHREW, RS MAaSrHES . T
MR AE VR R Z R R el E S TH 6
2, Wi ERZ0 EPA. DHA Fl Mn 585955
TEEMAGH S, £ 3 FAGHSE RN
WRZES, Jit—H & R SRR T

Z £ X #

Attwell D, Miller B, Sarantis M. Arachidonic acid as a messenger in

the central nervous system. Seminars in Neuroscience, 1993,



160 i R A S i 2 e
5(3): 159-169 UG TE T T AR pe s fedi s . e

Bai YC. Research of differences in environmental adaptability,

and nutritional requirements of three color morphos of sea
Apostichopus japonicus (Selenka). Doctoral
Dissertation of Institute of Oceanology, Chinese Academy
of Sciences, 2016 [FHMI 4. A[F @ #I{Z Apostichopus

cucumber,

japonicus (Selenka) ¥ 35 i I P 5 8 2 T oK 1Y LLARR AR
Hh L RR A BE R A (R A B PR R ST I i o A 2

AL, 2016]

Borsig L, Wang LC, Cavalcante MCM, et al. Selectin blocking
activity of a fucosylated chondroitin sulfate glycosaminoglycan
from sea cucumber. Effect on tumor metastasis and neutrophil

recruitment. Journal of Biological Chemistry, 2007, 282(20):

14984-14991

Chang YQ, Sui XL, Li J. The current situation, problem and
prospect on the Apostichopus japonicus aquaculture Fisheries
Science, 2006, 25(4): 198-201 [# .7, FEHIHK, 2=42. il
Z ISR AR ﬁfllﬂwﬂ%%é. KR, 2006,
25(4): 198-201]

Chen JX. Overview of sea cucumber farming and sea ranching
practices in China. SPC Beche-de-mer Information Bulletin,
2003, 18: 18-23

Choe S, Ohshima Y. On the morphological and ecological
differences between two commercial forms, “Green” and
“Red”, of the Japanese common sea cucumber, Sichopus
japonicus Selenka. Nippon Suisan Gakkaishi, 1961, 27(2):
97-106

Fuentes A, Fernandez-Segovia I, Serra JA, et al. Comparison of
wild and cultured sea bass (Dicentrarchus labrax) quality.
Food Chemistry, 2010, 119(4): 15141518

Hou YQ, Wang L, Yi D, e al. N-acetylcysteine reduces
inflammation in the small intestine by regulating redox, EGF
and TLR, signaling. Amino Acids, 2013, 45(3): 513-522

Jiang J, Yang BL, Tai Y. Studies on resources and bioactive
substances of sea cucumber. Letters in Biotechnology, 2004,
15(5): 537-540 [, HER, AR, SR LILAY)
MRS, AEAGET, 2004, 15(5): 537-540]

Kang JH, Yu KH, Park JY, et al. Allele-specific PCR genotyping
of the HSP70 gene polymorphism discriminating the green
and red color variants sea cucumber (Apostichopus japonicus).
Journal of Genetics and Genomics, 2011, 38(8): 351-355

Li DT, Chang YQ, Chen W, et al. Analysis of nutritive
composition of bodywall in wild Apstichopus japonicus
Selenka at Zhangzi Island. Journal of Dalian Fisheries
University, 2006, 21(3): 278-282 [Z2FHE, HWL#, Wik,
8. TR EF RS IREEE SR BT ORI R
2F24), 2006, 21(3): 278-282]

Li TT, Wang XH, Lin ZC, et al. Research and progression on
anti-lung neoplasm activity and the regulation of T cellular
immune function by polysaccharide from sea cucumber.
Chinese Journal of Clinicians (Electronic Edition), 2014,

8(10): 123-125 [Z=Hitht, ARG, RIER, 5. S Lh

PREENTiZL 35 (4 TRR), 2014, 8(10): 123-125]

Li ZQ, Xia B, Wang JY, et al. Comparative study on nutrient
composition of body walls of green and white sea cucumber
(Apostichopus japonicus). Progress in Fishery Sciences,
2016, 37(3): 101-107 [Z=H3E, Bk, £hroe, 55 &, H
T2 (Apostichopus japoni cus) A e 32 1 43 1 Hﬁiﬁaﬁﬂ‘ﬁ.
Hl Rl 3ERE, 2016, 37(3): 101-107]

Lian W, Wu MY, Huang N, et al. Anti-HIV-1 activity and
structure-activity-relationship study of a fucosylated
glycosaminoglycan from an echinoderm by targeting the
conserved CD4 induced epitope. Biochimica et Biophysica
Acta, 2013, 1830(10): 46814691

Liao YL. Fauna sinica Echinodermata Holothuroidea. Beijing:
Science Press, 1997, 148—150 [[E L% T E3WE i
s S, duad: Bl REt, 1997, 148—150]

Liu SN, Cao R, Zhao L, et al. Analysis on nutrients of |sostichopus
fuscus. Journal of Food Safety and Quality, 2019, 10(8):
187-191 [XIMEEE, Hog, ¥, &5 W (412 (1sostichopus
fuscus) & F% 7 7 Hr. £ 22 A R AR I A 4, 2019,
10(8): 187-191]

Liu XF, Xue CH, Wang YM, et al. Principal component analysis
of inorganic elements in sea cucumber Apostichopus japonicus.
Spectroscopy and Spectral Analysis, 2011, 31(11):
3119-3122 [XI/NJY, BRI, EE, 55 ZrhIetloc
RIS 0. S5 Es i, 2011,
31(11): 3119-3122]

McElroy S. Beche-de-mer species of commercial value-an update.
SPC Beche-de-mer Information Bulletin, 1990, 2: 2—7

Pacheco RG, Vicente CP, Zancan P, et al. Different antithrombotic
mechanisms among glycosaminoglycans revealed with a
new fucosylated chondroitin sulfate from an echinoderm.
Blood Coagulation and Fibrinolysis, 2000, 11(6): 563-573

Peereboom JWC. General aspects of trace elements and health.
Science of the Total Environment, 1985, 42(1-2): 1-27

Sara B, Farooq A, Nazamid S, et al. High-value components and
bioactives from sea cucumbers for functional foods—A
review. Marine Drugs, 2011, 9(10): 1761-1805

Sissener NH, Sanden M, Torstensen BE, et al. High dietary
18:2n-6/18:3n-3 ratio does not inhibit elongation and
desaturation of 18:3n-3 to EPA and DHA in Atlantic salmon
(Salmo salar L.). Aquaculture Nutrition, 2017, 23(5): 899-909

Su XR, Lou YJ, Chang YQ, et al. Study on the nutritional
components and the antineoplastic activity of polysaccharide of
sea cucumber. Acta Nutrimenta Sinica, 2003, 25(2):
181-182 [FRF5HE, 2KIL, WH, & WSWEFRS
Bty Z R PUIE  E RE5T . S?%aa%& 2003, 25(2):
181-182]

Sun WH, Li XC, Han XQ, et al. Analysis and evaluation of chief
nutrient composition in different parts of Sichopus japonicus.
Chinese Journal of Animal Nutrition, 2010, 22(1): 212-220
[IMEBLL, ZEme)ll, %, 45 IS AR FEE R



%3 %

A5 3 TN (AR (R S (R BE IR 100 19 LRI 7 161

WA HT SIS, S E IR, 2010, 22(1): 212-220]

Tapon-Bretaudiére J, Drouet B, Matou S, et al. Modulation of
vascular human endothelial and rat smooth muscle cell
growth by a fucosylated chondroitin sulfate from
echinoderm. Thrombosis and Haemostasis, 2000, 83(8):
332-337

Tong BC, Barbul A. Celluar and physiological effects of arginine.

Mini Reviews in Medicinal Chemistry, 2004, 4(8): 823—-832

Wen J, Hu CQ, Fan DG. Chemical composition and nutritional
quality of sea cucumbers. Journal of the Science of Food
and Agriculture, 2010, 90(14): 24692474

Wu GY. Amino acids: Metabolism, functions, and nutrition.
Amino Acids, 2009, 37(1): 1-17

Wu MY, Wang XM, Duan QH, e al. Arachidonic acid can
significantly prevent early insulin resistance induced by a
high-fat diet. Annals of Nutrition and Metabolism, 2007,
51(3): 270-276

Xiao K, Liu CC, Qin Q, et al. EPA and DHA attenuate
deoxynivalenol-induced intestinal porcine epithelial cell
injury and protect barrier function integrity by inhibiting
necroptosis signaling pathway. FASEB Journal, 2020, 34(2):
2483-2496

Xing LL. Basic research on physiological characteristics and
regulation mechanism of body color formation in sea
cucumber, Apostichopus japonicus. Doctoral Dissertation of
Institute of Oceanology, Chinese Academy of Sciences,
2019 [JBEHRN. H 20 S A A BURFAE S PR L ) Bl
WHFE. P E R B R S (P FE B B i AT B 1 - F
FUEFAIR L, 2019]

Xu SL, Wang DL, Xu JL, et al. Analysis and evaluation of

nutritional components in muscle of Pampus argenteus,
P. cinereus and P. sinensis from the East China Sea.
Oceanologia et Limnologia Sinica, 2012, 43(4): 775-782
[(fRE R, b, fRaksk, 5. K665 (Pampus
argenteus) . JKEE(P. cinereus)filH [E 88 (P. sinensis) LA £ %
BT SV, PRSIV, 2012, 43(4): 775-782]

Xu WE. Protective effects of L-arginine on hepatic and ovarian
damage in 4-nitrophenol-exposed rats. Master's Thesis of
Nanjing Agricultural University, 2016 [#xf5 X FEE BT
AT A 1y 5 B R ISPV T BSR40 A = A . T
M RAAA ST A AR S, 2016]

Yuan P. The anti-aging function of curcumin and essential fatty
acids. Mater’s Thesis of Zhejiang University, 2012, 7-26 [
M. LR GLTNRITTR UL EINRENT . WL
FR-EWFIE A 2R 8 3, 2012, 7-26]

Zhao JV, Schooling CM. The role of linoleic acid in asthma and
inflammatory markers: A Mendelian randomization study.
American Journal of Clinical Nutrition, 2019, 110(3):
685-690

Zhao L, Ma HW, Cao R, et al. Analysis of nutritional component
in 10 kinds of sea cucumbers. Journal of Food Safety and
Quality, 2016, 7(7): 28672872 [#%3%, LLIfh, Wog, &
10 FEZE TR T, BB A=, 2016,
7(7): 2867-2872]

Zhao TT, Zhang Y, Chen C, et al. Analysis of nutrient
components and evaluation of nutritive quality in flesh of
three species of cultured groupers. Progress in Fishery
Sciences, 2018, 39(6): 89-96 [BX5-5%, Bk, WM, 4.
3 BhIRFE A BE A WLIA 3R 0 0 Al B il
Bl kR, 2018, 39(6): 89-96]

(B H )



162 b /A - =

-
el

542 %

Comparative Study on the Nutrient Composition in Body Walls of Three Body
Color Variants of the Sea Cucumbers, Apostichopus japonicus (Selenka)

TANG Kui', LIU Xiaolin', ZHANG Shuai', LIU Shilin®, LIU Jialiang’, FAN Xiaoteng', WANG Zaizhao'"

(1. College of Animal Science and Technology, Northwest A & F University, Yangling 712100;
2. Ingtitute of Oceanology, Chinese Academy of Science, Qingdao 266071;
3. Shandong Oriental Ocean Science and Technology Company, Yantai  264003)

Abstract In the present study, the concentrations of protein, fat, and crude polysaccharide were
determined in the body wall of three body color variants of the sea cucumber Apostichopus japonicus
(Selenka), along with the composition of fatty acids and amino acid microelements. The results showed
that the protein content in green sea cucumbers was significantly lower than in purple and white sea
cucumbers (P<0.05), the fat content showed no significant differences (P>0.05), and the crude
polysaccharide contents in green and purple sea cucumbers were higher than in white sea cucumbers (P<
0.05). A total of 17 amino acids were determined in the sea cucumbers, with the purple and white sea
cucumbers containing higher amino acid contents (about 48%), while the contents in the green sea
cucumber was about 44%. The contents of amino acids such as lysine, phenylalanine, threonine, and
valine in purple and white sea cucumbers were significantly higher than in green sea cucumbers. The
linoleic acid (LA), arachidonate (ARA), timnodonic acid (EPA), and docosahexaenoic acid (DHA) had
higher proportions than other polyunsaturated fatty acids in the three sea cucumbers. As an important
polyunsaturated fatty acid, LA in both the purple and white sea cucumbers was significantly higher than in
green sea cucumbers (by 4.6 times, P<0.05). The ARA contents in purple and white sea cucumbers were
also significantly higher than in green sea cucumbers, while the EPA and DHA contents were significantly
lower (P<0.05). Additionally, we found that iron was the highest among the inorganic elements in all sea
cucumbers, but was significantly lower in purple sea cucumbers than in green and white sea cucumbers.
The manganese content in green sea cucumbers was significantly higher than in purple and white sea
cucumbers, and chromium was significantly higher in white sea cucumbers than in green and purple sea
cucumbers. Therefore, the nutritional composition of the three body color variants of sea cucumbers were
quite different, and all of them have values for further development and utilization.
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