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FE: 5 R BRI . AR EETIR MK SR BT SR S [QBRBE DL (Pinctada martensii) ZHHH OBEE A,
Pk B RERETUEHL Y (DAS), #E—#3% M Sephacryl S-200 &b 315 H IR AEIL N (DAPS), [FIRHIE DAS K
DAPS BIRSM ARG T . 45 R, DAS BUBEFIEE AR R, H 3 Foy 2 & rofl s & m i
WG 2255 DAPS Ay BB (R a0 50 BA (22.7240.26)% 1 (71.18+0.62)%, 43T im FEAE P TE 245
kD; DAS Fll DAPS {32 [ MR AE 1 B3, 75 0.8 mg-mL ' F R X A LI R R T 90%, X
AT A3 & DPPH H M3 —ETERRAE S . BFE 453 T MR 38 I FRERBE DL B s 4 43S L e Sl
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Study on extraction and purification of glycoprotein from Pinctada
martensii' mucus and its antioxidant activity

YU Wei', OUYANG Tong', LUO Biqi', WU Bin', ZHENG Huina"*’, CAO Wenhong"*”,
LIN Haishengl’ > 3, ZHANG Chaohua" > 3, QIN Xiaomingl’ 23
(1. College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China; 2. Shenzhen Institute of
Guangdong Ocean University, Shenzhen 518108, China; 3. National Research and Development Branch Center for Shellfish
Processing (Zhanjiang)/Guangdong Provincial Key Laboratory of Aquatic Products Processing and Safety/
Guangdong Province Engineering Laboratory for Marine Biological Products, Zhanjiang 524088, China)

Abstract: In this study, we used direct alcohol precipitation, salt extraction and alcohol precipitation, water extraction and alcohol
precipitation to extract the glycoprotein from Pinctada martensii' mucus, and the direct alcohol precipitation sample (DAS) was pre-
ferred. We obtained the direct alcohol precipitation and purification sample (DAPS) by Sephacryl S-200 and determined antioxidant
activity of DAS and DAPS in vitro. The results show that DAS had the highest yields of sugar and protein, and there is no significant
difference in the protein composition of the crude glycoproteins extracted by the three methods. The total sugar and protein contents
of DAPS were (22.72+0.26)% and (71.18+0.62)%, respectively, and the molecular weight was mainly 245 kD. Both DAS and DAPS

had certain antioxidant activity. The scavenging abilities of DAS and DAPS to hydroxyl radical were significant, and their scaven-
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ging rates to hydroxyl radical were higher than 90% at 0.8 mg~mL71. Both had scavenging activity to superoxide anion free radical

and DPPH free radical. The results provide theoretical basis data for exploring the active components of P. martensii' mucus.

Key words: Pinctada martensii' mucus; Glycoprotein; Antioxidant activity

TLCEREEDL (Pinctada martensii) XFR-E IR,
0, RIRER KBRS FE 5, BERA
LRI EA S . P, iaiEUs. 8
[T, A AEICRLE, [QBRR: DL PR A B A AP D3k
(. BE ey Pogess) darmmrst Y,
T OCER R DG T G E D800 o A5 1 A UL
16, BREEDLREMOE B ICBRBE DR B IE i i rh
SMNEREARW WA, RERR, ZERRE
BREIL, T FREMILEZ Y, Wik, 3T
FWS2HIERINEYIRR, RREFW T REfEAE
[ — LT R B AR BE IR T2 AL . K™
SRR FE R W) A B S A Ak g de e (a2 rh
AiE, FEEAFZH. HEO . KR,
T AGE A AR R R A A A 20 5 A 5 f0 253k
RS, BRoRE DL BRI IR R R S,
HORE AR 1 T RERR I T A

WHER 1 WA A 1 B 22 IR D) A St 2
RSB , SifEY . SRR R B A
EAUY, WS AR EE W EA YIS
Wik, AR BES & AR SR AT (Ruditapes
philippinarum) W8 [ R R B % 30 mg-mL ™ B8
4 M H R = ik 72.49%, BT — 5 PR AR
Fls Wit I i 2 IRTEET 20 (Sepiella
Japonica) 98 YR AT EAEE AN KIGATE (Escherichia
coli) N & O EKE (Staphylococcus aureus) B
AR EMESCR; WEAEEAREMAR . R .
Pl . s e aet Y. B, WS
XF b FC R DLW oBE 3R A T 4R B, o B4l
b, FXTEPUEATE R TIESY, DIHARR DI
BREE DUREROAE D80y o A H e BRI AR

1 MRSk

1.1 ##E5IH

JERHFAL L B TR N TITES 2R DL 3758 3% 1 ' 1Y)
LRk DU S5 H R WGHAT 0 B ik, R o
T 250 mL ¥RHUH T, —20 °C #RpesH . Sephacryl
S-200 High Resolution (GE Healthcare Bio-
Science); 2,2-BEaSE-1-35 5L Jf 3L (DPPH, g4
MR RAF]); A58 (Bovine serum

albumin, BSA, GENVIEW); Folin-f;H I . Folin-
M I . Folin-MZ, . Fl4LE 1 Marker (10~245 kD,
Jeat i B AEYEARTHEA R A ) % D5
WAk . SDS-PAGE M _FHEZZ 0PI (5%). LK
W (Tris—Gly, Powder) . #ECHCHIAT & . Protein
Ladder (10~200 kD, EFiYY), EARKAEYFHA;
ToK W, EALSN (NaCl). BUIRImR . 30% it
fRE . VKESTR . 2SRk, . R . iR .
R (HCl) . W IRZIEHBE (Tris) . B W2k
(EK). KR . AT RRY N E =4l
1.2 E5EE

PS-40A B PHTEAL (FFm & DLV AE AR
FRZH]); FDU-1100 EZS5 R TR THRIL (Rt BE A%
kR 24t); LD-50G-D #E4/KAL (F P 5256
gk AR AT, CR22G T B &0l (H
SE TR 24t); BSA124S-CW BlHL T RF (3§
Z R B A R A F]); SHB-B9SA RIJFIAK
KEZHEEFE GBMEKIRFE TR AR AR); JIDI-
20R A5 2 R B DML M 5 AU BR 2
F]); BS-100A Hzh#fsriicfEads . HL-2 BB
F (LWEMHPPER ) TYS5002 R (Lif
ALY R ) DK-98- 1T Bl i HfE IR K I8 8 (R
H 2R PR A R ;. UV-2550 ISk
HEEIE (AR ST ; DYY-8C BRI IKAX (Jbat
AN EHE A B A D).
1.3 XWAHE
1.3.1 BREEDIERBE R AR B R
J&, F4°C TF6000rmin #0015 min, B E
Woo A3 BT, . ShR ik . AR
3 3 FhERBOME R RO RLA,, TR, AR

w:%xmo% (1)

Arp w RRPEE AR m RonbiEA
LA (g); M 3R 5 IRBRB: DLW R 1k ot
= (g)o

BB AL (Direct alcohol precipitation
sample, DAS) #2 5" H 200 mL Z5 A 90%
LEEERBDECHN 70%, 4 CHE 18h, T4 C
7000 rmin | &0 15 min, WO, TS
EER OIS, AR URTHE: 24 h J515%) DAS,
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Fl6 &

Eh PR T M A, (Salt extraction and alcohol
precipitation sample, SAS) #H"*"*. Bt 200 mL
FRWIMA 0.2 mol-L™'NaCl ¥ i fif Jfi fe AR FL Ly
1:16, T4 C F#® 12h, 4°C, 7000 rmin '
B0 20 min B EIEW, INABEZR 70%, 4 °C FRrERE)T
1205, F4°C F 7500 r-min ' 0> 20 min, BT
TER T 24 h, 193] SAS,

FKBEMEDT KL (Water extraction and alcohol
precipitation sample, WAS) $25¢""”: 1 200 mL %
WM KAE BRI 10 20 F 50 °C /K 6 h, 4 C
F 7000 rrmin ' .0 20 min, B EERINZES
70%, 4 C#& 18hJ5, 4 °C. 7500 rmin ' Z5.0
20 min, HUOUVE, ¥WURTHE: 24 h, 155] WAS,
1.3.2 B, PR ENE SRS e R
EMTIRE, SHKEHBED MIEBIT, 25
0.1 mg-mL ' FIHZEBIFRER 0. 02, 0.4, 0.6, 0.8
A1 1.0 mL T I HKENE 1 mL, FIMA 6%
Z5 1 mL, FHIIA 5 mL FHER (H,SO,) Jo g+
), B 10 min J5, WE/KIE 15 min BUE, B/KIG
30 min, T 490 nm &b EMOGAE , DA %4 o
(mg) J AR, WOLREE (A) AR, LR
ek, M Zbr & - y=10.057x+
0.098 5, R'=0.998 3, HL 0.5 mg-mL " 4 5 BE 5
1.0 mL Fl4Ed, SR, BRI F i et
FE, B 0.3 mg-mL ' B94iAbE RS 1.0 mL T4
H, SRS RINEWOGE . IR EREA RS
W R Folin-fak!, T H 3B A 0.
0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mL, 0.25 mg-mL '
f) BSA, JnzEtB/K3E 1 mL, WA 5 mLiR#H,
RE], ZEIREFE 10 min, JIA 0.5 mL WIiLH 2 )5
SERIHEAT, EIRBCE 30 min, T 500 nm &b Fb (@0
SEWOERE, LI BSA Filt (mg) IRARPR, A MY
bR, elbn e L. AT Z bR AE 2 T TN
1=1.569 8x+0.062 8, R’=0.998 8. I 0.3 mg-mL "'
AR 1.0 mL T8, 4% DL 5 sk D0 e+ i
WG, B 0.2 mg-mL ' Afifk S FES 1.0 mL T
b, UL IR O

MR P A A S OBE S R 1AM
AR . AR, AU

w:%xloo% @)
Ao w R HE UL 09 BE B8R 1 BT R

my FR LR F S & (g); M R TRk
BEDFRAR TR T (2)o

1.3.3 BEEAMS R R ERE R
RBOTERE, ¥zl sETK, T4 °C. 10000
rmin | B0 10 min, HE W Sephacryl $-200
JERTE T B alifh.

PR REAE A B TR PR R AT R E 3~
4 mg-mL ', FFEAEFR 4 mL, ZOEFEE 70 cm
(ZHrtE 91.7x80 cm), IzIAHN 0.05% NaCl, i
1 mL-min ', % 5mLUWE 14, F 280 nm I
KN OCAE, R R R B iR 2 T 490 nm
IR, OB vEi AR, BT Y, B
T4 24 h, 193] HEEEDI4{L M (Direct alcohol
precipitation and purification sample, DAPS)m]O
1.3.4 SDS-PAGE fi7k M AIHIK: # DAS,
SAS. WAS [ali} 4T SDS-PAGE Hi ik, e il #e i
VR R 4 mgmL ', FRAATN 10 uL, Maker
RBUN 7L, 12% 7 EHE, 5% 4. iRk
80V, HEASEKIT TN 120 VP, kel
Ja R DR g e 1 h, 10% UKES R
R 2 h 5, S5 .

A ALK SR TR 2 mgmL
FRAARUN 8 uL, Maker IRFN 8 uL, 10% 735
I, 5% WeAilE . ZMRLL T eIk
1.3.5 HUEARIEVENE 43 i o T vk B Ry
0.1, 02, 0.4, 0.6, 0.8, 1.0mgmL ' ¥y V (FHHEX
M) SRR IO IR PO . B 2k

FRIE 1 3 (OH) WHERAEIIIE . SRkl
I T—E o, TR A 0.15 mol-L
FIBRIR 4 (FeSO,) W 1 mL &% 2 mmol L™ fy7K
MRREN 1 mL, A 2 mL AORERR, RS,
A 6 mmol-L ™ i LA (H,0,) ¥ 1 mL 32
I, F37°C F/Ki#E 1h, F 510 nm ANMFSTOLREE Ay
ZEWANE Hy0, MAS Ajy; ZEM/KACERRE W 5
A0y, A HIERFEAX N

o = LA AL A
A0,

A PTES T A AL ((0,) WERAEIMSE : RH]
A=, BEWSTRER R WY pyr
FrmgiE, F&RE A pH 8.2 1Y Tris-HCI 2%
MR (25 °C i) 4.5 mL, FAIIA 1 mL ARER K
4.5 mmol-L ™" 4B = BHA (25 °C HiFk, 10 mmol L™
HC1 fit#1) 0.5 mL, &%), 25 C #'& 6 min J5, I

x100%  (3)
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A 2~3 % 8 mol-L ™ HCI Z b ), T 320 nm Akl
WO Aiy; ZRIBKACERAR R =B NAS Aj,; 78
KA RE NS A0, TTHEIERAE AR N

s [AO, — (Al —Aj)]
OVEE &=
ST R A0,

DPPH [ EE5ERAE I E : 5% Noumi 25
(7. TAIRE A 0.1 mmol- L' DPPH Z
VW 2 mL, P 2 mL BEWE, TRATJEHCE B
AL 30 min, F 517 nm AMASR SR Aiy; ZR1EK
fRE DPPH IAF Ajs; ZEIBAKEHE ST AOs,
M T BREE ST AR
[AO; — (Al — Ajy)]

A0,
1.3.6 SLRFHRSHT  EIREAEER T 3 P
TS5 (n=3), SEEEE R H Excel 2010 FR {45 &]
43#t, SR SPSS Statistics 19.0 # k17 One-Way
ANOVA I E 255001, P<0.05 FnER#E,

2 HERE

2.1 3MAREEEARAELR

MBS B T SOBEA R A 3 Mok i
BUSR, 450K 1, DAS BYBER N (24.59+
0.78)%, WEET SAS [(6.1940.81)%] & WAS [(1.68+
0.55)%] (P<0.05); MfH WAS Ha] i PEE H &
(79.03+0.61)% L& T SAS [(42.82+1.00)%] & DAS

x100% @)

DPPHi% % =

x100%  (5)

% . °

- O B RV & DAS
2 | O ERRAFYTIEAE i SAS
20 | o /K SREREDTIHL S WAS

N

E) 18

8 16

=i

S 14t

3

~ 12 +

X 10 |

ﬁ 8 L b a/
6
4 ¢ b’
2 c' a” b ¢
0 . P

JSEEES HARAE G =S
Total yield Protein yield Sugar yield

P13 AR R PO s LA
[) b FP A ) S B s A R R i 18] 7Y
BEVEZER (P<0.05), JEEF L
Figure I Comparison of three crude
glycoprotein extraction methods
Different letters indicate significant difference among different
samples with the same indicators (P<0.05).
The same case in the following figures.

[(25.46+0.79)%] (P<0.05); DAS. SAS. WAS [1#¥#
B A R (3.67+0.16)% . (4.40+0.58)% .
(4.00+0.51)%, Tl EMEZES (P>0.05),

HIERETUE T, HEARESER . KER
B, OREEBAEEEREAER . AEE AR —
FEULHE F AR DAS A RA X4, AR R
SO VBRURE AT B A R AR SR B B Y
BRI H M (6.26£0.20)% F1 (0.90+0.04)%, L
T WAS [(1.33+0.01)% F1 (0.07+0.01)%] L1 & SAS
[(2.65+0.07)% Fl (0.27+0.03)%] (P<0.05), 7K$iMz
DU HEIBORE EE FOHL B9 S AR I T e b ik
(P<0.05). H1 /K3 AT 5 KRR B2 s Hh B8 28 1 I AS
WA R M, BRI TS A W 2 AT B K M
HSE TR, A TR AN A b
PEEE, Hik, WAS A &R EHEH AR
B, RS " g 5
IR, R NaCl A7 3B 7 5 E A s
Srasa AT AP A TR 5 A e i 2,
WE AR VARG SR W v A BE AR A, DR TEE Y
pH BER W BE S5 T it — 20 4 m sh R 808, Ik
SAS BUSRH M E T WAS, S22k 0 LA RO
TR A BORRIR R TR A A, AW RAS
REAR, X VTRE SRR A B T BRI A
X, MTRBARG MBI ER, SoKkaEReE, Hit
FEXTEE R AR A

i b, MR TR, DAS WEMA . M
FLE T SAS Fl WAS (P<0.05), FEBUK REHT,
P, Ak B W ik A T HE 2R PR
2.2 SDS-PAGE Hk B

W58 R BB A R AT 8 T P Ol 2 4
e At B R ) Dy B R R
WEE 1Y SDS-PAGE Bl AF7E I W i 22 5, okt
#2527 4347 SDS-PAGE I3 % A [l 7k B2 LY
BB AN EAMEE S B BE 2 452580
U 3 FEEE RS RS B2 . Foh, WAS
£ 15~20 kD, >70 kD Zb3 A 5ER 4 , A B
O FE<30 kD [ IXISAHXTRUR, BEBH WAS 8 1553
T AR & A s SAS A 7E>30
kD (X IECN B, UEBH SAS FrEEECH 9 8 (1
() 53 F AR R B &R 4 & L85 3 DAS BRTE
15~20 kD [X [H] £&415 B AR 0 A1, LA X8 )
ZAFEFIES WAS Fll SAS TCH 25 5% .

ZEAME 1, 2 EER, EEREUE TR
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o 1 2kD
! 2 3 4 Lo 1@ etk ®
14 Collected sample 245 150
< —o _280nm ®°
§ 1.2 --- 490 nm 60
>70 210 45
§ 0 8 35
R .
<
% 0.6 2
50~60 3 20
40~50 = 0.4 N s
~ 0.2 AN
0.0 AT A 10

30~40
30~40

20
15~20

K2 3R LA SDS-PAGEHLIK K]
LOKSRERESUEEALA s 2. ShIRMEITEEAL s 3. E R
4. A THARE (D)

Figure 2 SDS-PAGE electrophoresis of
three crude glycoproteins
1. WAS; 2. SAS; 3. DAS; 4. Protein marker

ICHR OB R R 1 T s, H DAS BRI AR
5 SAS. WAS Tl 225, HAMERZCRAHX K
U, #E#E DAS #Ef T — Ay B alifk
2.3 Sephacryl S-200 HE#rik ik &5 R

DAS ZWEiJE . 7E 280 nm 4L 8 5 B
34N (/] 3). 7F 490 nm AbWHE I AGIERE L . H
W, 85— FIEAE 280 nm f2 490 nm A K
WO, HEAML, WM EERY, Wk TR
JEEI A AR DAPS, HEfYEL. 7S DAPS
() BT S A (22.7240.26)%, AT PR 5
SN (71.18+0.62)%. & 3-b 255 7R DAPS
Sy FREAEFRLE 245 kD 4b, AT EBEK, BENY
2B\ T P B R DL UL PR PRI 8 i AL BB 2 1 43
TN 11.2kD, PIEZENBK, BRI FR
T DR 53 5 LR D3RR A3 A B AT AEAE B d 22
5, XBERIERIEE—2 ¥ R AR b L,
24 MELEESH
2.4.1 -OH ke 5%, -OH AMUGES
A0/ /NG) e SN S A VA A v L (T G [ Rk e
AU TS R AU A A . [ 4-a 455

5 30 55 80 105130155180205230255280305330355
WEEAFL Collected volume/mL

K3 DAS4lifbzs R

a. DAS 1Y) Sephacryl S-200 #1:Z2HMEIIZE; b. DAPS (¥ SDS-
PAGE HLJKIEl; 1. EIEREDIEAL S 2 50 FibbaiE (kD)

Figure 3  Purification results of DAS

a. Elution curve of Sephacryl S-200 columnchromatography about
DAS; b. SDS-PAGE electrophoresis of DAPS;
1. DAPS; 2. Protein marker

R, TERERWEEAT 0.1~1.0 mg'mL ' i, DAS Fil
DAPS bk OH B E 7 it v BE (138 At 25 42 7
(P<0.05), 7£ 0.1 mg-mL ' FiRVKE T, DAS
DAPS [1-OH W& BRF 4318 (65.70+40.19)% Fl
(66.34+0.90)%, Pi#FIFER-OH BYHE S &0 T [H)
WIEH Ve [(46.88+1.13)%] (P<0.05), 7E 0.1~
0.6 mg-mL ' JGFEIN, DAPS W& -OH Ag )15
DAS & &2 S (P>0.05), Alfit T DAS H%
H DAPS SMA & A HABERR-OH i, iz
B BUKHEERIRSE, Mz, 2RAS WA
BRH A AR EE Y 24 DAS & DAPS 1R Bk
BE 0.8 mg-mL ' B, P H-OH IR E T
90%, ULIAZEIR A BB HEA TR Y -OH T
WAt 1. SRe5 ) DI KBS (Andrias davidianus)
BRI R, Ll BRI A% 1.0 mgmL
i, -OH iR FRIET 50%., WK, AIFEEIEA B
HFIX-OH MITHBRAE I A1 W 22 5 . PRdRiE
2R T rE 5 - OH 256 W Bk e ik A DT B2
Kb [ i SEEE N, R . TR B
F6 R BAL A OG- OH 1 IR 5 A — i ™Y,
B2 X OHIE BRAE 77 1Y 25 5 1T e HOBHAE 10 %2
FEMEA G

242 -OEkREES AW AMEN T AL
b &% DNA . g BRI [ B i 45, % 4 i
B R G e, TR SE O I A PR
W BATR D1 BRI A5 2 B L AR T A
%, O fEHIEIEE P & 4-b IR, 7E 0.1~
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O H R DAS O BE:EI4l4L 5 DAPS
A

bA  a

B ]
.

100 1 .
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20 |
10 }
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20 ©
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-

p dP
‘@ M
0 1 1 1 1
0.1 0.2 0.4 0.6 0.8 1.0
FiE ¥ Mass concentration/(mg-mL™)

K4 FEAME (. AP T A HEE (b) MIDPPH [ %
(c) TG ERAEST
Figure 4 Scavenging activities of hydroxyl radical (a), super-
oxide anion free radical (b) and DPPH free radical (c)

0.8 mg-mL ™' JE[E Y, DAS 150, fIAE S It A b
AR RGN B R, YRR A E 1.0
mg-mL ™' W, HH AR I B B AR T (P<
0.05), WEEREILF] (31.19£1.06)%; DAPS -0, %k
Wik BB 3 [ i 2 VA B2 P T B i, Y LT At vk
1.0 mg-mL ' B, JEERAA TR [(68.61+
1.65)%]. #F 0.1~0.8 mg-mL ' [, DAS. DAPS

X} -0,V bR IE AR R B R IR BEA G, TS
WS A TE—E R R, MR, DAS
RO, M RE A 55, 59 FRIRIEM Ve, 4
Ve BiRREETL 02 mgmL ' B, 5B IA (96.71+
0.13)%, Ve WREFiA 0.4 mgmL ' B, IEBRC
T 100%. DAS il DAPS iy %3k 1.0 mg'mL
I A eI BT - O, W R AR . Bk 1
FEILVLAEWG (Ostrea rivularis) Wi R & 9L HHE A
Tl B R R AR VA R IO M AR R VR B Ak 6
mg-mL ' i, X0, MG R FRKF R, LN
40.47%. i 0.1 mg-mL "' ) DAPSXT-O, 75 KM% i
T 40% [(44.03+1.18)%], SFIME T Ve AY-0, 7
R AHIT (43.80+0.17)%. %¢ L, DAS Fl DAPS
X0, M —EMIEBREE ST, (AR T H G bR
-OH 3R B I 555

2.43 DPPH H AL RRAE DPPH H th3:A4EH
— PP AR I H L, BT I E AR
IPTEALIEE . B 4-c WoR, 24 DAS JRRKE N
0.1 mg-mL ' B}, DPPH [ Hy & (1935 B AL A
(0.1240.12)%, JLPAEEIEERAET) . BEEWREED)
WK, DAS 1 DAPS %f DPPH H HIEAYIE R
FVERTE, AR WA AR M (P<0.05). )5
HEVREEAF] 1.0 mg'mL ' B}, DAS #J DPPH [ it
THERE A (10.65£1.67)%, DAPS W% N (11.71+
0.66)%. AHWFFE %I DPPH [ B LI R 1E Mk S RE i
(APRE B AR 1 o s B UIAR G, PR AT & R
e K R, SRR AIREE /N AR AR
fesgm T HprE kg, WkFE—R5EEA S,
DPPH H 1 LG BRIE M S5 0E S B (0 S & B E
P, ZWFgE T DAPS 19 DPPH [ th L35 4 g
J1 B FER T DAS (P<0.05), SAMIGER—3,
5 Ve M, DAS Fl DAPS B DPPH [ 1 3534 %
BE JIARXT 55, 24 Ve BN 0.1 mg-mL ™
i, DPPH H HIEMIEFRFC A5 (93.20+0.87)%,
BEE VR K, Ve RTEBRAE AL, JoW k2%
5t (P>0.05), fH#T-OH. -O,HiEFRAE ], DAS
K DAPS X} DPPH H Hi 2 THBRAER TS, X 1l 6k
5RO BB O, X IR Y BT g 45 AR
(Perna viridis) ###5 F PGFR & #{, PGFR Jlim ik
Y9 8 mg-mL ™ I, M [ LRI RN 100%;
124 PGFR 5T B 53k 30 mg-mL I}, % DPPH
AT R RAR T 90%.
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Fl6 &

3 g5

AL RED], DAS RER . HAEN
JFASRIT T SAS Al WAS (P<0.05), H. 3 FiieE
FUOREL AR A0 28 S TE I B 25 5, Ik ELRemaiiik
PR R DR R ol s s el R B
MW B ESH s, /1% DAPS, HAoFF%
fETE 245 kD, SR DAPS B2 EE A, ik
— A Al S5k o RSP AE A S 25 R R B
DAS }¢ DAPS ¥ HA —wE e bim v, L
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