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1 ARSIk
1.1 #

WSE (G. lemaneiformis) 2006 4 7 B3R B
HITL SRV TE A8 77 FE B, TR VR R R R VD 45 2%
W, THRmREER.

W L¥E (G, lemaneiformis polysaccharide ,
f&jF% GLP) : A LH = B, LIRMET ¥ AR
B oK R 52 35 4 15 # 2 8, # — 2 H] DEAE-
Sephadex A-25 #iif},, Sephacryl S-300 %ER 21k
MAF AR Z BRI 50 78 49 981 u,

1.2 Fik

RIAK % e = 099 & BB d Al 2.

(1) AR 2 M R A B ) B0 9

B K ZHE (GLP)4 g, B 0. 5% K&
o 25 CTTF A 10 mmol/L ¥ K44 K C
(Vo) FE EAR(H,0, ) B, iR, KA [ i
[a](20,40,60,120,240,480 min) , F] FH e 2k
JETH(ES NDJ-1) ll € Sy W0kE B, E 6k B 9 28
A 8 Je 013K 2 W B3 1Y P 1)

(2) ARG B R A= i il &

B—EWRE R B EER, EER 1 WA
Ve 1 H,0, #17FEA%, &7 (B8 2F & 3000
u) ,80% ZEEULIE, oK ZBEBRRE R G TR, 15
e HBERTY. RBFUWEBR T K, b
Sephadex G200 E i, X B F KB, B 4
mL WA VE LR , T - BB A , AR 40 e i pth 2%
B FHBRA—VETE B , Ve & 48 J5 hn
ATCK CEEVLRE, T, B3I 4 Fp R ™
Y353 3ic 75 DP1,DP2 . DP3 Al DP4,

xR1 FESTFEEBTHHEEFG
Tab.1 Preparation condition of degraded products

with different molecular weight

ENERER LI MR pREK 1)
degraded polysaccharide ( mmol/L) ( mmol/L)
products ascorbate hydrogen peroxide
DP1 3 3
DP2 5 5
DP3 7 7
DP4 9 9

(3) ZIHREMEF= LA AR F BN E
AR AR A
WEREL &8 I BaCl, ™

3,6-HEBE- LRI S B X B bk

Z W5 K EE =Y 2 F & : Sephacryl S-
300 BERL IS AT E o

RIAK % ¥ B I B = LB TR A

(1) *f Fe’* B3R R RES

FRAgEmE Iz,

(2) B 1,1 XHE2-FHB A AR
(DPPH - ) fig ™

FESYE 2 mL, N 2 mL DPPH - % ( ZBEAC
) #2457, 88 30 min, T 517 nm JEK TP ERK
e

DPPH - H%%(%) = [1 - (Al _Az)/Ao] X
100
A ,A, : FEFE + DPPH - VAR IR ;

Ay : BEGRE + ZEEE W RIROGEE ;

A,: DPPH - AW + Z81BK I BOEE

) BHRBEREFHEHEO,” - )RS

R B AR =B 5 8k,

(4) MEEAHE( - OH) WHH 2

% R Smironff %™ 75 ¥ 3 ¥ #E. B 6
mmol/L FeSO, ¥ 2 mL, /R [F¥& B B9 ¥ VAW
2 mL,6 mmol/L H,0, %% 2 mL,#% 10 min 5
A 6 mmol/L K#ZER¥EH 2 mL, # & /5 510 nm
Ht,

- OH H%%(%) = [1 _(Al _Az)/Ao] X
100
ﬁ':F',Ao:?EEIX‘J‘Eﬁ;

A, FERE R E 2R OLE;

A, : Tk R X ROG(E
1.3 HBUERE

SERBIE AT E 3 W, &R FHE £ 47
WZFRAR. B SPSS(11.5) RMG#HITHEER
F2£ 4347, Duncan (R L H LT HE 2R B E
HRE, BE MK P<0.05,

2 HR55H

2.1 RIAESFEHMER

ERE S BERTRGHET HFEHRR
YRR KB E P MR W] LA R
T4k H,0,, MEYENNE RS & BB F 5=
AH H,0, & 4= Fenton T L, =4 52 A i %,
B B e EE VT LARE i 40 i BE 20, AT 42 HE AR 4
HERARTEE D . BRI AN 8K R R,
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Ve W HAEY 1.0 B BRI AISR SRR R
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B9 Ve F1 H,0, , A A R i 18] J5 , 3 A K B T
R SR A L, WTLUE M, RAIT IS
i B, Vo VR Rt PR R AR , S o = A B o
EEERIR PR, FEA I IR, SRR 20
R CFE TR, KT AR, R RS
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B1 ZMm3EEERERNENRE
Fig.1 Determination of degraded time for
G. lemaneiformis polysaccharide

KIAK % BB 69 %) & B FAL MR
B—EWRE R R EREW, HERLIMAV, |
H,O, M 2 h, FEAW BRI, BGTRER
¥ TFK, b Sephadex G-200 EHr A4tk W&, 18
B BIFEAR ™= 4> B13ic & DP1,DP2 DP3 1 DP4,
e BB RS T8 (F£2),

R2 RARSBERHEEBFDHAFARTISFE
Tab.2 Chemical properties and molecular weight of

G. lemaneiformis polysaccharide and its degraded products

3,6- e,
ERRH B PARE-2 7 ST ()
FERET= AB(%) WER(%) lecul
. o molecular
polysaccharide aulfate 3 ,6-anhydro- weight
and its degraded content galactose
products content
GLP 17.70 37.98 49 981
DP1 17.70 35.95 21 492
DP2 17.67 35.99 12 864
DP3 17.70 33.45 5417
DP4 17.77 36.04 3 043

Zhao " i V. il H,0, Xt 3R HEATHE
fife , BT Ve A1 H,0, HYEE/R AR S0
KRB IREBIT RS F RN, TR =W
% V. 5H,O, WE/RIA 1 B}, BEERERS,
I ELREAR =0 55 45H 55 R B Y S SR IEOH L
REEWE, HF2 TLLEH, BHAERRR
DR FEORA R LR BRI, 5 RN
MR N (GLP) # 1, & R B = Y LR IR & &
JUERAE; M 3,6-P BE-E LB & B 3 Tk
fI%, LB R AT B 2R T R M L BEST

WEREZBEARGMAEESE, HEHE5H
MRES BN TRIMAE LY — RS
B AR T M T BRI R 2 T 5
T AR PUR RS, Mo FEE R R
3,6-MEE- L2 S BB T . SRER
KR AEEZBEM L, SR B B B AE RN =Y
TR E S BARETE 17.67% L |, T 3,6-PIBE-
LFNES B RS, BRE YRR RS
B[R 2855 a0 R T R, R B
REFHRER T R AR A B TS
2.2 BAXSEREEBEDHRSLEYE

RAK S BRI ER = Hat B’ 898 R fk
A BAVEARHYE TR B FRe
Fe’ " RN Fe’* I 2 B8R T AL Rk HiE

fRF=YI%t Fe® R RAES] o
0.8 gGLP CIDP1 E DP2 EIDP3 BIDP4
<]
= 0.6
> 1A
3 0.4 &
E 0.20, A 5 TH &
& EL e A T
0 A , [ % W B e A
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R / (mg/mL)
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B2 RBAXESWEREBEMRHX Fe' MiTReEHN
Fig.2 Reductive ability of G. lemaneiformis

polysaccharide and its degraded
products on Fe**

T LUR H , RS 0 B BB = 5 Fe’*
RA—ZWEIRES , 3 LREE 2o T2
5, % F’" WBRRRE AR, FFEBRW
GLP.DP1 .DP2 iR JRBE B, X R ZRA BE
(P>0.05) 3+ HREA BRI, B IR AR ) 21
A3 (P>0.05) ;7 DP3 DP4 K)i& JREE S B3
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BEF GLP.DP1.DP2 ¥/ (P <0.05), f8 DP3.
DP4 F5hm & w3, WOt (E Xl &, X4 DP3,
DP4 FiM& 35 0.60 mg/mL Pl bEHERAES) B %
Hhm(P<0.05) , KUK F BRI K Z BN
F’ MR FRE N SHEMEBEHBHEY KR,
f53F 81 DP3 fl DP4 A ERARIRAR ST , X
R S5/ M F BT, S RIEMS, RBE
SMTE A LSS BB R T 2L HIl
RRIREZNE T,

RIAK % ¥R I Ve i 7 4 % &k DPPH - 8948
J W 3 R, JRASE N K R R
DPPH - MERBEN 50 FEAKBMKEAR X,
WEE ZBEek R, W RR RBWTE K, T EAF
WEZHEZEFBE (P <0.05) , R RIEL
¥EVEFR DPPH - BB S HEMBA B KR,
EEZFES T EW AL, X DPPH - MEREEHNZE
WieR BT DP2 M1 DP3 X HIWE R AR E
(P>0.05) s, KRAR S FEHAZ R ZF B F
(P<0.05), 7ESCER&MT DP4 &R E—HAE
60% L\ b, B mE 4 1. 25 mg/mL B DP4 Xt
DPPH - ({38 Z838 100%

100}  SGLPCIDPLEDP2CIDP3mDP4 f
80} N
60 |
100

on DPPH radical
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E3 ZMEZEREER D
DPPH - KyiBEREES
Fig.3 Scavenging ability of G. lemaneiformis
polysaccharide and its degraded
products on DPPH radical
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fef1F %, DPPH - BB ZH FEk H - TR E
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FEMER, vTRRE B O A H A A LA R
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RIARSBARLEMZHFESRO,” - kD
R =By B EAEBIRIRAR 20 S LR i
=X O, - IEBRACR , R WA 4,

X+ DPPH B HZE TSR Z /%
scavenging ability

(%3]
o
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o
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— [\ w M
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superoxide anion
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B4 EAREEEREER D
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Fig.4 Scavenging ability of G. lemaneiformis
polysaccharide and its degraded
products on superoxide anion

B LVE Y, REEMRAIBAEE £ 55 GLP Ry #p il
YERBR 55, M i o 2R R A AR E #
&,H45 DP1 5 DP2,DP2 5 DP3 2R AN EF
(P>0.05) , HARFR S FEHNBINELHERH
PG =Bk O, - WEEH M ZERBE(P <
0.05), Z¥REXTIER O,” - BB HA BEZW
(P <0.05) , LR =) DP4,FEE TN R
B, 3H42E =B A B MR h BER TH
RS,

AR LM — OH 1 SO, &M, 5
0,” - RMLAER O, - ., WREMEMETE
HEARE, 0 TEONEBHEHEARE K5
50, - ‘AR, IIUE—ESTEERHNE
¥iXt O, - WIEBRIERIRE > T BN RE

RIAK % BRI g =4t - OH &) &
IKAABRREA SR - OH FHA A i, (B
MAREER - OH MYk, B S5 KBTS,
A =tk mEwA. B 5 hiEE L
FHFEfEr=Y%t - OH BB/,

HE S5 ®H, RESTFEHRIELHE
% -OHE —ERBEMERMEN, 9 GLP
DP1,DP2 fil DP3 2R A~ 8ZE(P>0.05) ,H4LR
FaFREHAZEZREE (P <0.05) , &N &
#MF GLP #1 DPL R B H & B ERRAE S, F&
fEr=4) DPA M T EB/N, EEHEAKHFT X

- OHYIEBR 2B 55, W WA R LM T B
B —E X - OH KyTERRAB I REMK,

ZHEREXHER: - OH MRE M B3E (P <

0.05) , 78 3258 35 5 P9 i 25 22 W Ok 58 9 3% K, 3



346 K = % #

33 %

- OHWyERRBE NREZ 3R, HRAHBEHR RS, LIRREIRI ST A AIHE,

Ro
£ 5 60 mGLPODP1EDP2ZEDP3EDPA
g:g 40+
LI
mud—‘ 3
HE R 90
4T
o2 10 N
w2 M AR
R3S 0.1250.25 0.5 0.75 1 1.25
L HHWAE / (mg/mL)

polysaccharide concentration

BS ZMEZBEREEBETY
MEERBHERHRE
Fig.5 Scavenging ability of G. lemaneiformis
polysaccharide and its degraded
products on hydroxyl radical
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Degradation of Gracilaria lemaneiformis polysaccharide
and antioxidation of its degraded products

YANG Wen-ge', XIE Guo-huang', XU Da-lun', ZHU Qiao-ling”, LU Jia-fang', ZHOU Xing-yu'
(1. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China;
2. Ningbo Yingzhou Bureau of Quality and Technical Supervision, Ningbo 315100 ,China)

Abstract; To discuss the effect of polysaccharide molecular weight on the antioxidation, Gracilaria
lemaneiformis polysaccharide was degraded by free radical from ascorbate and hydrogen peroxide in
combination, then the antioxidative activity of G. lemaneiformis polysaccharide and its degraded products
was determined. The results showed that G. lemaneiformis polysaccharide was degraded basically by the
reaction system of ascorbate and hydrogen peroxide in two hours, and four kinds of degraded polysaccharide
were achieved with molecular size of 21 492,12 864 ,5 417 and 3 043 u, respectively. In the degradation,
the sulfate contents were not changed but 3 ,6-anhydro-galactose contents of degraded products decreased a
little. Moreover, the higher the molecular weight of G. lemaneiformis polysaccharide, the weaker the power
of reducing Fe’*, scavenging superoxide anion radical (O,” - ) and 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) radical. However, the inhibitory activity againest hydroxyl radical ( - OH) decreased with the
degradation.

Key words ; Gracilaria lemaneiformis polysaccharide; degradation; antioxidation; molecular weight



