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CEERFEMSEY TR fil EI 361021)
WE  H N (Acaudina molpadioides) B (K183 5 7= &, & T 485 2 0E A&, A& 5% LK Y
FERE, AR BCRAT 5 4 B0 KK AR B S (NapSOs)A 3, JFad it 4 4 IRAR I K | I 4
Bk G B RERTNE; A A DA201-C B K ILVR IR e 4 B 4 2 IRSAT 2 B4, X%
JRA A ot F B A BATIE . R E R, EATHEH B 3.0% NaySO; 4 E 41
IR E | HEHERLSEME G RIEME 25 K(57.12£0.62)% . (110.32£0.07)%F7(28.72+0.13)%,
B2 g 2t B 4 (control check, CK)4 % & & 3£ F(7.66£0.35)% . (105.32+0.01)% #7 (4.91£0.15)%
(P<0.05); KK % 41045 3 45 1L 414 1 (1000~3000 u)fr4hifk 414+ 11 (<1000 u), CK 4. WHEATH# &
B 3.0% NapSO; AL F 4 R H 2 B aifv 5 R 2| ey ai b4 4 1 . 183K % ik iy DPPH # i &%
Fh 2t ICso 401 K 2551, 12,72, 6.58 #1 9.02 mg/mL, #8410 & F B b1 25 B Xt 1Cso 12 471
7 25.56.13.51.,11.87 #1 8.44 mg/mL . 4 ft, 4 7 | 72 3% & % 80 pg/mL B, A IE % KT 48 . (human normal
liver cell, LO,) 40 il 77 7 R &5 47 15 4 & K 2 5(20.33£0.41)%; 4h Ak 2H 4 T A2 WK E 4 20 pg/mL B, LO,
20 JL A E R AR 4L R KR (17.071.18)%, 45 LT3R, WO AT 3 & 4 B 32 5t . 4 40 32 9 3 L3R &
TLARIRIE, HFHRET EHN S IRILATE S,

XA WGBS, HrEML; Zik; Faf
hESEE TS2544 XEKFRIEFES A

WEKAH 140 2RSS, LT IR, md
BAEFEWRIECEWIAE, 2019), ATEHMNFEAE
20 ZFh, Hirp, IR DI 2 T R
KB IR E I (B IE SE, 2016), 18 1B (Acaudina
molpadioides) /& Z 1) — A M 25, JEEZ sh 1]
(Echinodermata) . 2 4 (Holothuroidea) . ¥ £ H
(Molpadida) . ¥ Hi /& (Acaudina), P AN ILIE Ll
DA€ % R 3 D) NP R N 2 2 I = W R [T

XEHE  2095-9869(2021)06-0142-09

2%, Wy v ENE ST B IRETE S (8 AR,
2019) . i Hb K CE 5 B 4 S W T I 2 (Sichopus
japonicus)(fR£E 445, 1991), HEHAHEHG. 20,
AT SR Z R AEYE R BU(E T A, 1998), IBSIR
Ji KR ¥ 2 I D B 1 TE — 28 AR R T R 45 4 kA
fife J5 P2, 38R R PR S 45 (R 4%, 2020), B
BYoAA . P B IE RIS D) 30 (Ratih et al,
2018),

* E RIS OB I H (14GZPO0TNFO7) AR 2248 £ fh A A 4 5 il TR 0 S 0 = T i 34 42 (B 18097-2) 3%
[7] %% B [This work was supported by Science and Technology Project of Xiamen Southern Oceanographic Center
(14GZP007NF07), and Open Fund of Fujian Provincial Key Laboratory of Food Microbiology and Enzyme Engineering

(B18097-2)]. Z=Wi#E, E-mail: 1135663452@qq.com

O© WBHIEH . BRAM, #4%, E-mail: fhchen@jmu.edu.cn

Weks H I 2020-10-14, Woig ok H1: 2020-12-18



% 6 9

R WURFTHF U (B 2 22 I P HOR Rt S A 1 052 R 143

XUBRFF-H5 I 45 A 2 — i ik oo R i AR, i i
WRATRE S, HESh BT YR, LR ) AU T i A
T, PR R . RS TR R AR P
AR, 5 i 38 o A ] A4S 11 A [ 1 285 1Y)

R CAIMEAE, 2018; FIBAF, 2020). BFFEFRM,
Bt N A 4 9 B AR I i Sk R, 2 KGR A
TR, 2017), 4 2 KB AR 3 1k (T Bt
&, 2019), REGESE(020)FFE AL, HE/INKZAK
5 R/ K 22 KORE e AT B 5 0 I A R K R B o il
(angiotensin-I-converting enzyme, ACE)JJ il i 4 F1 4T
SALRETT, JFREIR M F BN R . SFEIAE(2016)
IRV FT 55 He AL T B &5 SR 2 Ik, HilA3 2
KPR RE 175 2142 7 o Ralston 55(2008) A I B iR
B (NaySO3) A1 it Z PR b FRAR 1 ot , i H: A s 2
AR o 93507 (2018)i 5 Na,SO; 15 K 553
B A ORI R T BURFT B I, (28 B 50k P B9 6
SEWTRL, WERAAE S I L, H R ERRT,
FURIT, 180 A LA FHOSCERAT- 5 e A B 0 P ik A B A
i #5 TTE S R A 2 IR I A

A g R M TR A KB IBCRAR A (RIS, AR
SCLRLHEH TR J5URE , WF5E 1 XU 5% s 10 IV PR 4
Ak BT b R 22 IR B R AT AL TR R 2, DU
g TTF LA R Z O T3 T 24 2%

1 EWEFZE

1.1 MRS

TRE b T i (LU ZR WA T B S A R A |l s A
FREN . CIFER =g R (Eikal, 254 B k2=l
HIRARD; JTKOEEGHHTEE, )RV TR A
BT ARiE A& AR % BR), fEMk
B (o3 A4y . A AT DPPH(1,1- 48 3 -2- = filf 5k
AP AL R E R ER AR AR s K AL
(DA201-C)(TrT i M B SE R A PR A WD B8 A
FlH G (R AR A BR A A

12 HF5EE

G32 BUBURATH7 AL 2R 55 R BT LA A 7)) 5
DFY-500D 5 38 4 38 ML (T V1 I 04 T AR R HLAR A BR A
Fl); DHG-9146 X146 (A4S % L g e 45 A FR
NTF]); HH-4 fEEZKIR BT S In TR Es A PR
F]); GL-20G-11-D &2 s v B DL 2Rl
{X#8T7); Ultimate 3000 5 RCH 2 31% L (DIONEX 2%
Al, EHE); T6 Fritad-H LI Yo B L5 B i
AR R TAT 2 7)o

1.3 FEHE

131 HaTa g T b ST it 72 43 K, DR
FUVP, B 1 em® A7 REER, T 70°C T A b
BT EAEE, B, AU B N SRR
it 60 Hifi, A% ILEH T-20°C A M. Lhix
J5 i A 1 i b I TR VR S 28 L6 IR, 92l CK 4.
1.3.2  SRAFH R A B T ALER 4h AL B N T Y
S R TF(2018) ks R, LI 1.3.1 #il&
14 7 R S SR, 43901 0 g/100 g 1.5 /100 g
3.0 g/100 g THEE R AR R I T KB oK, AT
W TR KA i 2 50%, JF T 4°C 4440 F Ak
Ay 1R B E BTy 34 Hz, LTI 140 C,
WORLHRE Sy 18 Hz, #EATHY M T, Hrh it T
FEMS L 0, AR B L DA% 12 i 4% 0 T i T
Sk WURZAT 55 47 B L0 A R M Ach B2
133 HHINZHKHELIY CK 4 FIBUR A5 e
85 B IV A T i Ak B VAR b T 22 KA 28 T2 DA 48 10 16
b JIC T 3 — il A — BT BR 2 B TE 28 VR AR — 8 Uk T
W o B T 250 ARE A, pH AN 8,
il fige ¥ B R 37°C, WEAEETIEICN 4 h, NG E K
10,000 U/g, RHE I 1 : 120,
1.34 ZRPFRE ey Z% Lowry %£(1951)
) 3, BGE R, I 10%M) = 5 L FR (5 JF
8¢, 2005), fHRAFHEARIE, 205 EHR,
FiBe—EAER, B mL $eh VR bR o th £ 8 1,
T640 nm ZbE OD {H, MRAEFRAEMZ R LLIT A
THE Z IR ICR

Z AR IR (%) =

o, C M B Y BT VR (ng/mL) s VR I
BUHMAR(mL); d IRBAEEG mokE i ().
1.35 #BEHRALSITHNT 2% Anderson %%
(2000) Ay ik, UHERIFREL 30 mg A5, A 1.0mL A
W (pH 4 8.0 1Y 0.2 mol/L Tris-HC1, 8 mol/L ¥R %,
1% SDS #1 3 mmol/L EDTA), HG#IR~A], 25 CHRzK
% 1h, A 0.1 mL B ¥ (pH 8.0 4 0.2 mol/L Tris-HCI
fl 10 mmol/L DTNB), #4k%: 25CHR¥FH/KE 1 h,
12,000 r/min #.0> 15 min, B EWER, T 412 nm Zb0
FE OD fH, JFAEZS FX -,

136 FORAMEHMNE  Z% WuZQ2012)1
Dk, FRECL g BB, fn 20 mL Z&18K, JRGIRS),
95°C/K i 20 min, HUHJE#MEIRK BRI E, B
#1, 4500 r/min 2.0 20 min, FRAAREREE L
BT A i AR KR A o 8 A R

CxV xd

100 (1)
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. my, %% 10 min, TEEEFRIL EINE 490 nm WOB(E, H,
T R BIRE (%) = —2 %100 2 ; . -
PR () = - @ s RALE Y 0Dy, B ALK OD,, HEIF ARG
A, mych FIEWRPE A RS E(mg); moAEER PR BT %,
B 1 (mg)o OD:
] V3% )0 —
137 BUR S KOS BATE SR HEE ARIAFIR Vo= S %100 )

(2016)F1 EF(2015)1 7%, ¥EH: DA201-C BUR ALK
RS i 20 £k SUHR AT 55 i 4ty B ST A 12 0 Ak 3L ¥ ey T 22
MRS . L2 FERUAE M 1.5 cmx30.0 cm, £
VR 10 mg/mL, EAERER 10 mL, VRBGEE N
4 mL/min, H 25%. 50%. 75%%1 95%[%) £ B4 T
FEVENL, F 220 nm AJUAE OD fH, WS4 P I3 s e e
Weds, VRT#H.
1.3.8 #HHIN S kT 280 E Z: BRI RS
(2020) /) 77 ¥, {0 A 3% Fl TSK-GEL G2000SWx,
(7.8 mm x 300.0 mm, 5 pm), WK LN ¢ 4L
K1 = LMRGBS5 2 65:0.1), HiE K 0.8 mL/min, #F
FEEN 10 pL, FEFWEEEN 2 mg/mL, K& R
220 nm., il VEFRE 22 PR E S - HfE 83 C (12,400
Da), ikA(6500 Da), #i4E: 2 By, (1355 Da), &0k
H k(613 Da)fll L-K5 &R (174 Da), PASEMEARFAIAN
X0 o 1 L (g MW)FE IR 21 (1 A G 437 i
BIE MLk 2 7 y=—0.268 5x+5.641 6, R=0.999 6,
1.3.9 #HHJN % Bk DPPH A Wk A5 egml 2

Z: MR A A 45 (2020) 9 7 1, A5 VR B AR
2.0 mL, JIA 2.0 mL 0.1 mmol/L /) DPPH A, i
WIRAHIRA), A F #0030 min, F 517 nm
AL 5E ODH, 188 Ase B IR IE AL, 2.0 mL, Jin
A 2.0 mL IE/K B, idh Ao B 2.0 mL Jo/K L P,
JIA 2.0 mL ) DPPH %, ich Apo DPPH [ 1 3E
HERRITRE AKX T

A

DPPH [ 5375 B 26(%) = [1 —%} 3)

1310 #HHINZHKRABEA BT A A FR R0
FR A R ol AR B T R U 15, X4l
b1 b I Z2 BRGHR S8 BH 25 7 ) PR T8 B SR A T I A2
1.3.11 REZiLB 55N S kT LO, 8 fG &%
49 3% "R S IREFHFQOIM I, KA MTT
I Ak e 4 T Fnali Ak 41 43 11 ¥ o I 22 B AQE
i FF 40 g (human normal liver cell, LO,) 407776 K Y
S, BOSECE KIANH, PL 1.5x10% cells/LAY 25
PR T 96 FLAR, AL 100 uL, THE;FEM PSR 24 h
Jer AN [R) e BE (1 i A 4 4y T a4k 26 43 11 i R
LK, 25 I BEH R PERC I, 553046 P Ak S 3% 24 h
JEFRERFRW, LA 100 pL #9 0.5 mg/mL MTT
W, WE 4 h R A 150 uL /9 DMSO %,

1.3.12 H,0,#% % LO, 28 o 8ALHi 45 B 09 7 5
MR 1.3.11 kR FRAIM, A P IR O
FEATALER), WA R EE R HoO, I AL EE) T 3%
FEAE ISR 4 h R RIEFR, BALIMA 100 pL )
0.5 mg/mL MTT &, 5 4 h J5EEIMA 150 pL
) DMSO %, ¥1k3% 10 min, 75 FEAR A I 2 490 nm
SEWEOCAE, A R (1~4)H A A7 TG K
1.3.13 RE 4L 5 3N % Ak 3T LO, 28 ML EAL R
1 4R34 A Fie IR 1.3.11 Jrik G AR A, %S [T
HELH (AMBAT AT b B, B 455 41 (HL0, 20 BR)FIRE S 41 (AN
[Fv B2 A 2l Ak 2l oy 1 il s alifb 41 3 1T 3 +H.0,),
THFRFERETE 24 h 5, IMAZOREEN 80 umol/L 11
H,0,, THEFRMPAkeLsist 4 h, HFRIGEHRE, A
100 uL 9 0.5 mg/mL MTT %7, B & 4 h Ja#EhA
150 uL ) DMSO ¥, #%3% 10 min, FERFARL I
JE 490 nm AWOGAE , # A (1~4)THE 20 MEAE IS 2

1.4 HIEAIE

A ERE 3 RELE, f#TH Microsoft
Excel 2016 FiI Statistics 17 S5 H04 X B E1 7 AL B
i/ Adobe Photoshop # 4% f G HEATAL IR, S 45
RUX+sFIR, P<0.05 ERFRBEAGIFE L.

2 HRE5HW

2.1 XUHEFFH5F I 4 B T A R A 4b 3B X i b T &5 BR 4R
BE, BERESENELRSHENRN

Vi Ml A 22 IR B A6 | 1 Jo s A B R 5 il
TR 1, CK HZRRIRHEH(49.4740.26)%, iF
B N (5.00£0.05)%, R M (23.81+
0.28)%. 15 XSUIBAT 5% 5 5l Bh W 6% R AN AL BRZH ) 24
Na,SO; F M 0 i, 5 CK A, £ kR HR B
EHINT (2.5240.01)% (P<0.05), 5S40 5L & 1k 1
T(7.150.05)%, & BT M EEIG N T (1.4141.06)%;
M Na,SO; TN 1.5%0F, 5 CK 4141k, ZHkiE
HUR G F 0T (4.2420.48)% (P<0.05), JFES#iHa
H R EWIN T (21.64+0.03)% (P<0.05), 2 [ JH % it
BN T (1.96£1.25)%; 4 Na,SO; WA A 3.0%0F,
5 CK HAH, ZIR3IBCR 1B E 1N 1 (7.65+0.35)%,
W B AR i B N T (105.32+0.01)%, K AR
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Tab.1 Determination of the extraction rate of polypeptide, free sulthydryl content and protein solubility
from A. molpadioides by twin-screw extrusion assisted sodium sulfite treatment

5 PR A - SUCBICE  WEEIEAR E TR
érou Extrusion Modifier Extraction rate Free sulthydryl Protein
P conditions of polypeptides /% content /% solubility /%
CK 41 Control group 7 None JC None 49.47+0.264% 5.00:£0.05° 23.81+0.28°
MURFFST A 140°C, HEKL 18 Hz, #43834 Hz  0%E A7 R B4 51.99+0.28° 12.15£0.004°  25.2241.34°
T R S Ak 2 2 140°C, feeding 18 Hz, rotating 0% sodium
Twin-screw speed 34 Hz sulfite
extrusion assisted 1 40:c gy 18 Hz, 5638 34 Hz 1.5%F B4 53.7140.74° 26.64+0.02°  25.77+1.53
sodium sulfite C foedi . 1.5% sodi Ifit
freatment group 140°C, feeding 18 Hz, rotating 1.5% sodium sulfite
speed 34 Hz
140°C ,MERL 18 Hz, #%# 34 Hz  3.0% B R &M 57.12+0.62% 110.32+0.07* 28.72+0.13%
140°C, feeding 18 Hz, rotating 3.0% sodium sulfite
speed 34 Hz
T FREARIFRRAT BE 2R, P<0.05
Note: Different letters indicate significant differences, P<0.05
i 0 gifkdsr 1 sifkds 1
figk JEE b 25 1 T(4z9li0-15) Yoo o Purified Purified
XI5 T Al B S A8 PR 4k Ak B w55 T T K 2 . component I component Il

JIRAR IR, AT R I TR S5 7E NapSOs /T T
AR AW RO A AR, TS L,
AT A A i R AR, PR SURAT %1, 76 I
JE IS A AR ST O FEESE T IR T, SR E R 1
et Z MR AR, AR RS RE S E T TR
PETTINGE AR RCR , IR 2 IR ORI 2 $E T AR
i BIREER, BURF-HF RS ) 3.0% Na,SO; AL BRZH Y
ZIRPECR B, AT IR 20y B Al S5

2.2 SR HE RS BY L AR R SR Ab B i b K & BR B 53
B

T 1 JTOREL IR 1140 0 B i A b 235 S DL TR 1, R 22 25%
50%. 75%F1 95% R EE VR G158 2 N5, &
25% L BEPE NS B B 4 Ay an 24 R aiAb AL 1, 28 50%
L IEVE AT BN L oy 24 alidb i/ . DL 2 A4
I3 b I 22 R o0 391 28 e 2 e 4 Je R T4 T

23 gt RAEX S FREN S D

afi b2l 4y T Analifb 4] T8 i 00 (3 15
K2, ARAEAifed sy T Mmaifbl s T AR R,
AH X BT AL I 4 nY 3 7 B oy= —0.268 5x
+5.641 6, RR=0.999 6 1154511, Zifbzis | FAxs
FIETE 1000~3000 u [ P H 2 K 5 A XS 55 &
(61.97+1.71)%, HHXF5rFBiiifE 1000 u DA Z AR
AT S R (37.4942.67) % ; Alifk 2 4y T R i) 22 ik AH
X i R ZAE 1000 u LAY,

S = N W A~ UV
T T T T 1

1 1 1 J

11 21 31 41 51 61 71 81 91
E¥ Number of tubes

1 BT 55 He A B S A PR M Ak Bt by T 22 ) 4 S A
Fig.1 The separation and purification of polypeptides
from A. molpadioides treated with sodium
sulfite assisted by twin-screw extrusion

% Y6 HE Absorbance (at 214 nm)
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2.4 MR RRAKSMLELBE S S A

241 #HIN% Ak DPPH A wikiFrkfeyodr X
CK 41 . FUEFFHT 1 %l By S 72 4 A BHL 20 B Ly g 4l
feJa g aifb gl 4 1 fngifb 415> A DPPH [ i
SETEBRRIEATINGE o R 3 FoR, Bl RE ik B 3
hin, 4 AR £ iK% DPPH [ B 2515 R4 2 T
Fa$ 1Cs, (209K 25.51.12.72.6.58 F19.02 mg/mL,
5 CK 4AHE, JEURHZ AR B 45 1 v b R £ K B 48
R A B4R T, Hop, gifb4lr 1 /9 DPPH [ th3
3 PR B R A

242 BWINZHRAREAM BT A GEFREN S
A X CK 4 BV 455 2l B S0 1 ) Ak 3 4 %
Hoor s b )a w45 i aidb 4153 1 fnglifbdl o 1)
ABE T A I RRI T, E 4 PR, B
B A BE BORE N, 4 Fhifs b R 22 OB 20 9 2 F
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FAXE o35 i oA
Fig.2 Relative molecular weight distribution of purified
component I and purified component I of polypeptides
from A. molpadioides

CK4 Control group

B U 5T 4 B AR AR AL 2R ZH
Twin screw extrusion assisted
sodium sulfite treatment group

alifk4H 4y 1 Purified components [

£ 44k 43 1 Purified components I

N
[ =T}
T 1

k%

w N
o O
T

DPPH H H 3 bR
S

DPPH free radical scavenging rate/%
B
S

_ N
o S

(=)

1 2 4 6 8 10
¥ ¥ Concentration/(mg-mL™)

F 3 4 FiERZ ik DPPH B H £ 03 R 0 br

Fig.3 Analysis of the scavenging rate of DPPH free radicals
of four polypeptides from A. molpadioides

*RFE CK 411 H 25 57 8 3 (P<0.05),
RS CK M 22 571 B3 (P<0.01). T[]
* means significant difference compared with CK group

(P<0.05), ** means extremely significant difference
compared with CK (P<0.01). The same as below

F1 CK4H Control group
B SURFT-H 4 B WA R Ak 4
Twin screw extrusion assisted
sodium sulfite treatment group
_ @ 4ifk4H4) 1 Purified components [
9 24k 4043 T Purified components I *

[=2)
[=)

W
(=

e sl [

'S
S
T
e

AT A A HERE
[\

Superoxide anion radical scavenging rate/%
W
(=]

—
(=]

P g e T

(=]

8
¥ E Concentration/(mg-mL™")

P4 4 Bl st I 2 IO 0B B 1 A R 25T B R A

Fig.4 Analysis of the scavenging rate of superoxide anion
free radicals of four polypeptides from A. molpadioides

BERTE R 2 ETHEH, 1Cs (B30 25.56, 13.51,
11.87 i1 8.44 mg/mL., 5 CK 41AMitL, JRlI&AtB5
A v b I 2 BKPT A A s A B4 T, b, 4lifk
oy 1A B B BRI PR ACR B dr o

X AT BE S T OB SUIBAT 5 A B I 7 18R
A 3R e ) A 104 T b T 55 A A 3 iRk ) A ) T b
JRZHKAH EL, 72 22 IR0 2 FE R 7 50 FURH X 5 &0 55 THT
SR P, NS T 2 BRI PTEAL TR . ST A
5 A it I 22 K 0 2055 R Ty 91 RIR X 5 i S HT A
EiEHEZ B X R, A2,

25 ARHUASEMNZHI LO, HERLIRG
H&RPER

251 RE AL HHIN S BT LO, 20 fiE %
#9% v TRl 4lifb 41 53T b R 2 IR LO, 41 A7
TR VLR 5. Zifb 25 1 W BETE 20~100 pg/mL
W, BEHES LO, UM%, Hr, WREEH 40 ng/mL
B, LO, 40 A7 % 32358 B i KAA[(126.2545.63)%] - 46
L2y THE 0~40 pg/mL B, ANMEAFIGREE S, 7EHk
BE S 20 pg/mL B, 40 AF IS R S B R E
[(112.84+2.53)%], WJE>40 ng/mL W}, ZHMIAEERIT
HTH %,

252 H,0,# % LO, e8RS H0,
AbEE S AN BAF TS R LI 6. SXTHRALAIEL, 7 H,0,
YEFIH BE /N T 60 pmol/L B, LO, 4HEFEE R4 &
FAks W =80 pumol/L I, FEIGHRITIG FIE, JTA
Sk AR LA R FH (P<0.05), e, iz 3] —F
FREE AL, (HIR AR BB AT W R (RR S . &
H,0, WeBERIIE,  4IE 3Z 20 038 ) B2 BE T, %o iz



% 6 9 R WURFTHF U (B 2 22 I P HOR Rt S A 1 052 R 147

O #lifk4H 4y 1 Purified component [
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Xt e

HeF Concentration/(ug-mL™)

AHIAETEE Cell viability/%

—_

[y}

(=)
1

—
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(=4
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I
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[\
[=}

X FRH

W Ziifk#4 45 1 Purified component 1T
*

*

0
ZSH 10 20 40 60 80 100 200 300

YW JE Concentration/(ug-mL™)

K5 iz sy T Asifeza oy T K 2 IR LO, 20 M A7 7% 52 (14 52
Fig.5 The effect of purified component [ and purified component II of polypeptides
from A. molpadioides on the survival rate of LO, cells

* RS2 [X IR 22 57 B3 (P<0.05), TIH

* means significant difference compared with the CK group (P<0.05). The same as below

— —

P =N} % (=2 N

[l (==} (=3 (= ==}
1

YIMIFETE 2 Cell viability/%
[\]
(=)

0

ZEH 20 40 60 80 100 120 140 160 180

pay:iei:) H,0, Mk &
Concentration of H,O,/(umol-L™)

Bl 6 AN[FEMREE HoOp X LO, 20 M1 32 (1 7 R
Fig.6 The effect of different concentrations of H,O, on the
survival rate of LO, cells

A ARLAF I R A . PRI, SRRV BN 80 pmol/L 1Y
H,0, 47 JG 22505 o

253 FRE%ALAyHHIN S BRI LO, Wl EALH
1% e R AE R AR alifb 2l 43 it o JRZ KX LO,
Al R E I ILE 7, 28 80 pmol/L H,0,
SBRJE , AU MRS A AN, AR ALY E R
2R 60~300 pg/mL 4tk 7 1 BiAbBLs, 40
MUfAiE 2 % BT, HAEWREE A 80 pg/mL B, #fijf
TENG R 4 Bt KA 159 (20.33+0.41) %, Zlifb 4] 43 1T
TE 20~50 pg/mL P HE I & P2 = A MO AA 16 %, FEMR B R
20 pg/mL B, 4 M A7 & R 0 4 B KR
(17.061.18)%. Ut BHAlAL 21 43 T A1 T 35 % S AL i 405 1)
LO, 4l HA -3 7E .

120

—
H N 0 O
[ - -]

HHIAETHZ Cell viability/%
(3]
[=)

O 4ifk44y 1 Purified component*l
* *

IERERAN,

—— %
—— %

0 . L | L | . . . )
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3.1 FUERAT 5 4 Bh P i % A 28 i 3 I X & R ER BX
EHRFAER

XUBEFF B B AR 32220 F T DAVE By AR 1 o
JORE B B I AT R (U AL A, 2020; X B %A,
2017). FEHE BRI MY Z KA —SedE , BREA
(201 2) 1 FHT AR A5 e g A oy ek 15K Tt i o) 2 K
JUR R AR A5 5 B S 3 w8 o MHOGAIF ST BH , W AR R A Ak
P A R A AR, AW, MO
B A TV A7 B (Tsen, 1969) o K SUBAT 57 1 4l Bl IV 7% 2
B A PR B R FH T b TR R B 1 22 KA a5 H R R
DL ST RAE o ASHIF T 3 o XI5 R 4l B A7 AR 4k Ak
HLTAF b, ST\ T At o) 25 22 0K, ol e b TR D 2 1 v 1)
BEHTZY, ZRRAREBUR K (57.12+0.62)%, %8 CK 4 B #
PTF(7.66£0.35)% (P<0.05), JFE &S & W E =T
(105.32+0.01)% (P<0.05), & [ 50 fif i % 42 T+
(4.91+0.15)% (P<0.05) . F #frf (20 14) ) FH 2 11 1 it
Ty Vg b TS i B A A T /K i, A5 80 17 96 b T 22 iR
FEICR N 52.63% . R (2014) ] FH 56 25 1 T X T b TR
W S A AT K A, TR T2 5 Z KR ECR N
(42.661.51)% . 15 B OBUBR T4 1 4l Bl IV 5735 12 ) A FERL R
A B R 5 530 i A B, BB AR T R
J A Y 22 IR BB, ol v b TR ) 4 FH AR (L7 3] 42
Fto

3.2 WUERAT 5 I 4 Bh 30 e 5 £ A0 3 Xt il 3t IR & Rk
SUFEENRER

WA, REMFFREN, B3 E QLM
FErE R Z R DPPH A Hi 3 MR F A 2R
FI i 4 W /R (Zhou et al, 2012), 7 22 45(2011)
WFFT 2R, 5 A BEE AR AT H =5 8 1 W P i e
AAbIETE, ARFFEEY, CK 4. BB R T
TR AL FRZH K A4k 2H 43 T (1000~3000 w)Fl4f £k 26 43
11 (<1000 w)y DPPH H HEIERRZE 1Cso H2 5N
2551, 12.72., 6.58 1 9.02 mg/mL; #AME T HH
HEBR R 1Cso {H4r %A 2556, 13.51, 11.87 A
8.44 mg/mL, £ XUIRFT- ¥ il Bl VA7 R 4k ALk B ) VA% 3
JRNZ KRBT B AL BE 15 HOR T (2015) W58 45 SR A0 .
ZEH.(2015)WFFE A B, AHX 5+ Bkt 7E 1000~5000 Da
R Z k% DPPH A 3578 R AE #8848, 11i<1000
Da I b JIE BRAUCIIR 2, ABFSEas RS ik —2.
{ERE 4y F VU 2 2 BB A At 3L fg
FETEZE S, PLAALIE M 5 0 F IR 2 R R A Lot ¢
R, Z KBTI B T 21 8 22 K ) B2 JE R 4 AR

aNE T3S0 N I o 7 = N S 2/ T M= W R Y (o
2010), % H,0,BS 8. LO, U E L Pianssisl, 4
el sy T AEHE Jy 80 pg/mL B, LO, 4007715 R4
A 2H 0 1 5 (20.3340.41)% (P<0.05), Zlifb41 3 11
TEMREE R 20 pg/mL B, LO, 4 A7 Z 40 1 40
FHRE(17.07£1.18)% (P<0.05), X FE WK/ T B 17
MR Z KB A B PrA e im e, X5 F RH%E
(QO1H) BT T 25 A — 8. 28 LTI, TR i iR
F 28 W55 i R I0 B 198 4 Ach 3L ) 1 75 19 22 Ky 7
wER/N, PUABE R BT, XA AL A0 A 5K
IR AFE

4 NG

A 58I R A 57 15 4l Bl SV A 2 0 Ak B 45
il 152 A ) 2 v i S 22 UK, Tt T D v 0
S A BUR M2 I BCRA RRETE . 5
CK ZHAN L, WURAT B el B A TR A Ak B2 e ol
A PR RE DA 2R T [FIRE, 2 ASaif 2 7t
AL LO, LA BAF R PRIP R T . 2 BT IR,
XSCBEAT 5 s iy B IV 75 1 i A BB AR i 2 T b )R 22
JIRAR IR MR AL RE J1 , %77 vk T o T b I 22 KA
Fobn L AR I
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Effect of Twin-Screw Extrusion on the Extraction Rate and Antioxidant
Activity of Low-Value Sea Cucumber Polypeptides

LI Wanchun, WU Guangbin, CHEN Fahe"
(College of Food and Bioengineering, Jimei University, Xiamen, Fujian 361021, China)

Abstract

The sea cucumber Acaudina molpadioides is a low-value aquatic product of the ocean. To

increase its value, in this study, dried body walls of low-value A. molpadioides were selected as research
material, from which the polypeptides were extracted by employing twin-screw extrusion with sodium
sulfite-assisted treatment. The extraction rate of polypeptides and free sulthydryl groups, and protein
solubility from extrudate of A. molpadioides were determined. Polypeptides were separated from the
extrudate and purified with DA201-C type microporous adsorption resin, and the molecular weight
distribution and antioxidant ability of the purified components were determined. The results showed that
for the A. molpadioides treated with twin-screw extrusion-assisted 3.0% sodium sulfite, the polypeptide
extraction rate, free sulfhydryl content, and protein solubility were (57.12+0.62)%, (110.32+0.07)%, and
(28.72+0.13)%, respectively, which were significantly higher (P<0.05) by (7.66+0.35)%, (105.32+0.01)%
and (4.91+0.15)%, respectively, compared with those of the control check (CK). Moreover, the molecular
weights of the purified polypeptides component I and Il were 1000~3000 u and <1000 u, respectively.
Additionally, comparing the A. molpadioides polypeptides with those in the CK group, twin-screw
extrusion-assisted 3.0% sodium sulfite extraction group, purified component I, and purified component
IT, the ICsy values of DPPH radical scavenging rate were 25.51 mg/mL, 12.72 mg/mL, 6.58 mg/mL, and
9.02 mg/mL, respectively, and the ICsy values of the superoxide anion radicals scavenging rate were
25.56 mg/mL, 13.51 mg/mL, 11.87 mg/mL and 8.44 mg/mL, respectively. The results of oxidation
damage protection test suggested that for purified component I, the optimal concentration for the survival
rate of LO; cells was 80 pg/mL, with (20.33+0.41)% increase compared with that in the injured group; as
for the purified component II, it was 20 pg/mL with (17.07+1.18)% increase than that in the injured group.
In summary, the twin-screw extrusion-assisted sodium sulfite treatment on A. molpadioides improved the
extraction rate of polypeptide and the extracted polypeptide possessed enhanced antioxidant activity.
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