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1 MBS IE
1.1 #Ap

N B 598 40 i bk (OVCAR-3) 1 [ b [ B 27 %
A BE IR R S D1 s R W AR
1.2 AYEKF

WS AERIE T N T F2 505 095 51 2 (Apostichopus
Japonicus) , P A TR 25 A S 0 X s i VS K B
A BRI A 4 250 T 7 s AR AR AR R
A B2 F] 5 Cell Counting Kit-8 ( CCK-8) 5l & W F
£ MCE A ] ; M — B ELISA X7 & . DMSO Iy T
R ERHABRA H ; DMEM (S B 55 520 T
3 [# Hyclone 23 Al 3 4F R 5 2204 F 3£ [E Sigma A Al
JiG4F 135 (FBS) I F 3 [ Gibeo 23 Al ; PBS 1 T i
DO IEFEA AR AT PR F] s HNO, (90 4h) 1 T [
AR A BR A ]
1.3 (U8

S T AL 840 3% Alpha 2-4 LDplus ELZ8 ¥4 14
THEHL(FEE Christ 247 ) FOSS SCINO KT260 HLEK
TE R [ AR 3898 T AR (TR AR A A ]
7700X HLBGHE G A5 B IR BT AN [ R R (h
) A BRA ] ] DK-420 L #AE 15 KR (AR5 52
AN AT FRZA F] )\ Thermo 1300 SERIES A2 #i4+ T
TEG (TEEFEER LR A ) Thermo — 48 fbfic 1 5
i (T R AR A F)) VLR XD-202 8] & 2 i
T8 (7 5 VLR ACGRT G2 A BR S H] ) | SpectraMax M5
HitiniY ( 3£ [E Molecular Devices A 7)) %5,
1.4 BSEEFHSHINE
L4.1  HARREKR R E

SI(EMPEARGIN )Y HELKE Rk
T2 KL 12 i 2 MR v B I s ) Y
R ECHE B 0 52 HLIR 5 25 o2 5 SR H AR - i v
ME 2S5, AT 3 ik,
1.42 #EARTEASTHMNE

it FH FL G 5 45 2 IR TS (1CP-MS) A I v
STCR T, BSTRT G, IR R i 5 5
100 H i, RAFEE d ok R, FRECTFHEAE 30.040 0 ¢
(FHER] 0.000 1 g) , & TIH RS, LA 4 mL (Y
HNO, (R ZR4li) , £ 180 °C Fit 14 il i v F 42 31 % 800
min, 5 2 TH G B B B EA ] 40 mL, £
AU EL8 mL RN 2 45 TR I i, AT 3
AT 8
1.4.3  #HBA5G0 R BR LR RS M

SR VBRI 104 A AT A it 2460 Bl T A 245

Fe MWL 0.22 wm JEAE I8 , (RA7FF-20 C
R, BEAEERN 3 44T

KB Tk k7 d R A AL &
O3 5 . EILFR /M Amino Pac PA-10(2 mm
X250 mm); Y S AH A: UK, W AH B: 1 mol/L HY
NaOAc, Jii sh4H C:250 mmol/L Y NaOH , £ 5 B
M :0.23 mL/min, #EiE 30 °C , #EFEE 25 wL, K
AR DK o 2 R 2 . 2R VR R ANk
1 s,

®1 "EREHER

Tab. 1 Amino acid separation gradient elution procedure

i 6]/ min A H/% B it/ % C it/ %
0.0 82 0 18
3.0 82 0 18
22.0 64 0 36
23.0 64 0 36
33.0 14 70 16
47.0 14 70 16
47.1 20 0 80
49.1 20 0 80
49.2 82 0 18
60.0 82 0 18

TE:RH A B .CARIATBIAHE A A B IR ZIAH C,

1.5 BSERIBNF &
1.5.1 HAFERIBI M o9 5 &

SRR T A R S AE R . AR
BUBZS AL T8 100 g, iMA 400 mL Z817KIR ),
PR30 min J5,30 COAKIBHEFEIRE 4 h, F 4 C A
6 000 r/min 5.0 10 min, B E W, 18 5 20 f51K
U ZEBKIR A, AR ), A1 2 IR BB,
1 U8 S BRI VR T8 A5 S A0 K SR B, 41 2%
-20 CHR-AF .

1.5.2 BRI CERIY G &

FREUE S AL T8 100 g, A 400 mL JC/K 2
e 60 C/KIEHEFEIRI 4 h, T 4 °C 1 6 000 r/min
B0 10 min, B EVEW, 18 5 20 fEIAFR TEK &
M e A I 1 R K VRS Tk g DR TRONEZE 1] i
ToK T SR BOROM A 5 28K A R T A5 20
S TR, 5y, -20 CIRAE
1.6 SRR AN E BRI ER R

CCK-8 Y& —Fh IC il 5 P | e R RS 1 L € )
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SEVEUS) Oy R R AR AT R Y 4
MR B R A0 G AR s A i s M T T
T 52 V56 A G KR . CCK-8 4 440 L 1A ot S it 3 i
A B — s B 0 FE R el ok o R A A 4
Rrgpdhvh  HA i 5 70 A0 M RO L E AR G, A
0 S 22 40 LR L A0 53 A — AT 25
ST 5 IR A A b B A R RS 4 24 5 AR
R TR

FH PBS Wi 2 A6 /K$E B, DMSO ¥ it it
ST, ARG 0.22 pum JEE I U8, JATT
YN 100,50 .25 .12.5 wg/mL, -20 CI-AF

¥ OVCAR-3 il T 10%FBS ,0.01 mg/mL
4[5 2R (100 U/mL H 8 % 100 pg/mL §E 75 R 1Y
DMEM Bl IR 7E 37 °C 5% CO, 15 3548 v i
I, WiFRIE B BILA 2x 10* 4/ FL B 2% B 3
T 96 FLARH , 55597 24 h, BWEE YA K IEAL fn2s
FIA, INATRFIARE i, BAFER I 3 AL, 259
YEH 48 h J& e LA, 7E &L A 100 pL
(1) CCK-8 25k, SKJ5 37 C 553 1.5~3 h, JHEFRIY
(0D, M2 W) K T 0D, 1., 0 335 44 =L
mr.

A % = [1 _ ODysopzsn — 0D450§Hﬂj % 100%
00450%#,&@% - 0D450$|'_1¥L

(1)
1.7 BSHREY XS A O 5 i 20 ha b — B2 5 i K

FERS M

ZM“1.6” 1 CCK-8 SLIn 4k SRt £ 44k 1y P
W IT IS AE $E BV X OVCAR-3 i g e — 54
WIKFRSEIR . SEEAY A 4 40 .28 I IR Sk
IKEEBLL WS A8 O FEFE A | FH M IR A s 22
BEA ., KE AR LA 2 x 10 A4/ FL G % B 32 R T 96 fL
M, K595 24 h B35 AN 25 0%, F 37 <C .
5%CO, 7 48 h, Y& FIEW, -20 CIRAE™, ff
FHME B ELISA 3558 &K OVCAR-3 4if i 15 5% -
T sk . BADIR S BRG] & T
1.8 HESIT o

FrABIEE R 3 K, geit it LOF 3 « i vfE 22
FIR, SRH SPSS 16.0 R ik T 51240
Bt BARAE P<0.05 B 22 5 .3 . f#i FH Excel #1 Ori-
gin 8.0 BRI TEL R b BRI 1A

2 R 51HS
21 —BEFRD DT

ME2 AL IS HE TP HEA SR
65.06% , ¥ 15 W7 5 ol 14, 82%, ¥ £ 8 5 Lo

1.93% , S AL/ 8 5 OBy, 2 00 i i)
HEABCRIR, ZHR I 250 AR R, I PR
e BEILAR LR PO HUBE I B 5 e
PIRSE

K2 BEEP—REFHSAN
Tab. 2 Analysis of general nutrition components in sea

cucumber ovum

A /% FHRE T 5 L/ % FZ 055 /%

65.06+0.37 14.82+0.07 1.93+0.28

TSR IR M2 TR

22 JLERMSHW

T 25 e R 2 A AR T S, SR FH LR A
FETIREE T TS A6 Ca Fe Mg, As Cd,
Zn %16 FPOUE M o, g4 Rk 3 iR, i
SHPESP .Ca Mg .Fe K Na S A PN VR
HocE, i BFRITER TR P S im (12 334.82
mg/kg) , }Ak Zn Cu Al Mn B —E &&=, H &
AR, Zn Fe Mn £ Cu %52 AR 075 WO T
TR, W R B RN 2 T AL A A RN ) T
RESS AR O IE H B MLIAR 75 I LA 43 06 1 2 42, A
FEph 2 FLe 8 R G0 B 8% RS DR 41 2L 45 40 Fn 1)
RERYSEREME  Ca BB HE A5, Cu A
A SRR IR I D s g S A R R R
As Pb %54 FEICR AR, (B T E B 1
BB ), 3% T A T K 2 B35 gL T i
SN E LT, X BE T AWM £ 7
R [A) R,

®3 BEUBTREANRSESH

Tab. 3 Analysis of elements in sea cucumber ovum

JLE Frm/(mg - kg™ JLHR FH/(mg - kg)
Al 109.99+7.26 Ba 2.01£0.19
Cr 1.59+0.39 Pb 0.68+0.10
Mn 29.22+0.04 Mg 2 558.57+46.47
Ni 15.02+0.79 K 8 249.77+34.68
Cu 3.40+0.26 Na 8 954.51+97.59
Zn 42.30+0.48 Fe 1 166.30+24.01
As 6.10+0.21 Ca 4 687.49+78.71
Cd 0.01+0.01 P 12 334.82+138.91

23 BEEIERAMENE
SR PG M ASOR IR 2 AE BEA T IV it , SR )5 TS
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TR E ST ZIERA N, B3R 4 LE
SRS 17 ek W SR, fds 7 R
TR, BEIEFR (TAA) ATFE MR (EAA) IR
W BIEIR (NEAA) (1l B8 2 B R (FAA ) 5 170 5l
4 519.09,197.04 ,322.05 ,195.83 mg/kg, H:H1, &4
TR 5 B E IR (EAA/TAA) 1Y 37.96% , W75
BUHEIR 5 Al 6 5 E LR (EAA/NEAA) 1 61.18%,
Uip A IR 5 LR (FAA/TAA) 1Y 37.73% , 1E
FAO/WHO HE 72 0 b5 E A2 B b EAA/TAA 290
40% , EAA/NEAA Ky 60% Lk b2 00 i 09 8 32 &
Y B3R 4 ATE I S A0 0 EUOR R AL S
FAO/WHO HEFZRIR HERLRY | m] LAAE o 0 5 A9 8
Hli ., EEIERPA 6 PRSI, (L5 K14
AR BEER N AR AAR H AR AR ;
T 125 S PR A 7P e B IR 2 B 1 R P R i R 2
TR, 70l h R ITA ARG 2R H @R MNATR,
X 4 PR IR & i SRR B 37.73%, 5 5
G 2k £ D1 ( Pinctada fucata martensii ) 20 K ofil figk
( Mastacembelus aculeatus) [30] 43230 NS Fa37 B Fn
Fk J1 8. ( Cololabis saira) ™, 33Xt 1 20k 16 0 55 4
PR, RS PR A N i AR i LA KOk B 55
TR AR, WESE R AR SR AR L
(B, X T AR [T st e A5 1), T 2 AE v iR 5
KRR 1 L E R 0.59, 1% KT K 415 ( Crassostrea
gigas) , GCHRCTYIRIE R, W LIRSS
|, P RMER.

x4 BEREPIERARESENT

Tab. 4 Analysis of amino acid contents in sea cucumber ovum

IR it/ (mg - kg™')

I 2R (Pro) 23.70+5.24

2252 (Ser) 20.76+0.57

K& (Arg) 60.11+3.60

i 2 R ( Tyr) * 18.51+1.41

B ISR (Cys) 3.1420.16
B IEHR (TAA) 519.09
IR IR (EAA) 197.04
R IR (NEAA) 322.05
TiE B LR (FAA) 195.83
(EAA/TAA) /% 37.96
(EAA/NEAA) /% 61.18
(FAA/TAA) /% 37.73
(Lys/Arg) /% 59.17

H IR it/ (mg - kg™)
4R (Lys) 35.57+0.96
KNSR (Phe) * 22.46+1.21
JRE R (Thr) 26.36+1.58
SR (Val) 25.74+1.63
FLER (Leu) 39.74%2.12
R (Met) 11.16+0.59
ZH 4% (His) 11.78+0.67
R (Tle) 24.23+1.28
A (Glu) 74.50+3.66
KIT4 TR (Asp) 60.75+6.29
TR (Ala) 29.90+1.48
H&/(Gly) * 30.68+1.75

2.4 BSIEREWRT A DD K R 4 At 5 59 20

AMFFE K H CCK-8 35 1 %2 1 2 4 41 B Xt
OVCAR-3 ZHfusgss i sgm . WK 5 aTLIE BEE
TGS & R RN, 1 S 0K SE B Al 2 B
FEHYIRT OVCAR-3 4 3G FE A il 2 2 i v, 2 00
H MR B, WS KRB AN 2 BEAR B
OVCAR-3 4 3 5 #5A7 B S 25 il VE . Ag A
WFgE 32 1 1) , j(ﬂfﬁ( Chenopodium hybridum ) T 4
W) B KA IR 4 26 464 58 W S 40 i) OVCAR-3 4l it
B, Bt K T BE W RN R AL IR 2l A 1 B Y
B X 20 i G A ) SR v B B ek
PEHCHRNVE ; 7578 (Achillea milefolium ) 1F T B $2 HU4)
H 3B H R Achicretin 2 X9 40 M A7 30 D, HE
45179 HCT-116 20l 5 51 5198 OVCAR-3 4 i 5 A7
BRI L WS A KRR, B
U 40 34 A FH R R 2 (100 g/ mL ) /B A ik
WP TRITIE S AR B N 10 55 96 40 v f — et
Gy UK R
2.5 BSILRIYIXT A DS R 40 R e — B 43 i ok
THI 2 0m
2.5.1 M ERARE WA &

Fiz FEOE — iR B ) 10 B OHE R 1 A o i 2
W 1R . R AR BR SRR o S T, DA R 2 X
[ OD s, 1EL, ffi H Origin 8.0 3% Logistic BRI & AR
HEfhZR . 45 B8 ,0~2 000 pg/mL 78 FBl P A M —
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B BE Y5 0D, TEA A A ME (R =0.998)

x5 AESEMESEAKRYMETZYT A DD SEEMMEIEHEN M

Tab. 5 Effect of different contents of water extract and alcohol extract from sea cucumber ovum on proliferation of OVCAR-3 cell

2/ %
£ PR
12.5 pg/mL 25 wg/mL 50 wg/mL 100 pg/mL
IK$EY -26.72+0.06* * -19.14£0.05* * -16.50+0.04* * 9.50+0.04* *
2 -20.14+0.05* * -17.15+0.05* * 2.83+0.03* * 4.13+0.10* *

TE: SRR R 2 A e, 7 7 7 P<0.01,

0.30-
027 o »=0.107+0.160/[1+(x/334.620)*]
a R2=0998
024 %
‘._
2 0214
S .
0.181 \
\-\\
0.151 —
0.124 o
0 500 1000 1500 2000 2500
M = BEHR B /(pg - mL)
3 N B =X 7 Y ES S
Fig. 1 Standard curve of E,
2.52 HEAFLRIMITAI LI m o = B 4 ik
KT8

R T R S A $ B o B 5 5 A0 i 1 i Y R
Wi, 22 T OVCAR-3 402 24501 e 40 et —
I EE S, ik 6 ITLUEH, 525 X 4
SRS 5 S 16 £ BERE B 41 A0 BH 14 XF
WA 165 2 WL Y RE I OVCAR-3 41 ity vb o —
I3 H SRR A TG E L (P>
0.05) , 177 BHPHE X B A 2 22 R 2 MRS 46 £ BEFE B
20 ¥4 AT B o b 3 OVCAR-3 4 23 e — st | HLAY
Fit2EE L (P<0.01)

OHE ISR B9 LA A LA DI A LS RN
WA KSR MES R | SR A Wi T e e U E T R, S5 ok
YR ELIIREA O, FEIACHT i ik 3 AR P IR 2 R
W IS e 4 AR R R R Y A A7 B
A PN R KO B B R B R Y, DA 8 PN 3 R
G, v W e DR & R AR T RS R R,
AEA% I3/ 51 6 ) B 2% (FSH) R B AR A= 2% (LH) fY
A3 KOS | BT I ME KO, TR T ZH Y
CD* .CD*'/CD™ /D 24i i T, R WM — B Bl T
PR B AR P 3 I KSR B s Y O ELME

AFFEDRE D REmGR PV 5 RIS |k
PEFNLE R PEPA 28 A0 28 i B 2Rl

AWK TR, 525 A R, P15 2 b
N 2 T AR U 4 R T35 4 o M I B Sk
AR IS AE OB IO T LA R N R
W RS WA KT ST 25 AR L, ARBIF ST R 43
W P OVCAR-3 A B SLIE 41 M , EE 7 0815 M —
Gy UL 2R R T T oA B B 2RO LR A
fiIE A AN R S5 PRI K P e 5 | ke 1 o 0 2 A1
B AR TT F25 ) R AR

R 6 IBSLIREYXT A IP 5575 40 B — B 43 il K T B RAA
Tab. 6 Effect of extract from sea cucumber ovum on E,

secretion in OVCAR-3 cell

2415 HEZBE/ (pg » mL7")
23 X B 2H 112.19+5.56
K SE B 165.37+17.05
LTSI 281.66+11.94"
PR i e s 2 4 268.44+7.07 " *

T 52 XA, 7 O P<0.01; A fLEL H O 353
VSIS R SR TN E

3 4hig

ARG S AN E IR B AT TR, s
TSR B0 S5 OVCAR-3 21 Jifg 34 7 LA
Bkt e — RSy WK SR, S5 R TS A6 AT L
VERR B R, FLEE i & 52 65.06% , &7 F
17 Bl WA FERR, (145 7 Flb s & IEMR, A7 & 2
MR 5 R LR 1Y 37.96% , Wb B LR 5 IR 00 7
BRI 61.18% , £44 FAO/WHO HEZE I 1 5 8 35 2R 1
P, S EA SR AMEE 2T R, K/
TR P AR f i (12 334.82 me/kg) |, [RIF & A7
Zn Fe Mn fl Cu ¥ NEAL T M EITTE, BS1IE
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Nutritional composition analysis of sea cucumber ovum
and the effect of extracts on estradiol secretion in ovarian cancer cells

LI Liangkang'?, CHEN Xiaofeng”, WANG Ling®, WANG Caijin"?, WU Peng’, TANG Xu’"
(1. College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. Third Institute of Oceanography, MNR, Xiamen 361005, China)

Abstract: Sea cucumber ovum is the gonad of female sea cucumber ovum, which is often treated as the waste in
sea cucumber processing, but it contains rich nutrients and a variety of active factors. In this study, the composition
and content of general nutrients, elements and amino acids of sea cucumber ovum were analyzed. At the same time,
the effects of sea cucumber ovum water extract and alcohol extract on the proliferation of human ovarian cancer
OVCAR-3 cells and its estradiol secretion were studied. Results showed that the water content of sea cucumber o-
vum was 86.63%, and the contents of crude protein, crude lipid and crude polysaccharide (dry weight) were
65.06% , 14.82% and 1.93%, respectively. A total of 17 amino acids were detected, and the total amino acids con-
tent was 519.09 mg/kg. Among them, the content of essential amino acids was 197.04 mg/kg. Sea cucumber ovum
contains a variety of elements beneficial to human body. Sea cucumber ovum extract significantly inhibited the pro-
liferation of human ovarian cancer OVCAR-3 cells, and the contents of estradiol in the supernatant of cell culture
solution were increased by water extract and alcohol extract in sea cucumber ovum, and the content of estradiol in
supernatant can be significantly increased by alcohol extract( P<0.01). The above results show that sea cucumber
ovum is rich in nutrition, and its extract has a significant role in promoting the secretion and regulation of estradiol
in human ovarian cancer OVCAR-3 cells, so it has high exploitation and utilization values.

Key words: marine biology; sea cucumber ovum; nutritional ingredient; sea cucumber ovum extract; ovarian
cancer cell; estradiol secretion
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