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1.2 KEH*E
L2.1 4RERRTEERRLCZNE

FREUR IR IR 2R 2 g, F— st 288K
2 30 min, JHATEIR/KBH 2t £
PRI . IR T R AR R A R e 4R 208 Mk
LSRRG N 95 % ZBEAEEE & 3k 80 %0 1A
b B ERR SN R TOK 2 B N R L 2B VE R 3
UOHUBEL IR, H AR T 45, INF5 4R A SR 72
g*%:[“)] .
1.2.2 SRR S BN E Tk

SR FH TR B i T s AR A SR e T 2R A
B, SRR =M FEE /R R
FEMAR TR X100,
1.2.3 BRZF AR

MR AR PR 28 % 2 045 B A i, R BB TR
TR BE PR BUAT R) VOB LG BRER SR 4 MR R #HAT
FRERLE . RIUR R0 . 7515 4R B E]
40 min, WOBHEEA 60 2 1 mL « g ' 3REURE 1 IR
AT IR B E A 40.50.60.70.80 C, 5
SEERBOR BEXT R A R SR, SRR

TR B A - ZE R SRR R 70 °CL R LR
60+ 1 mL » g™ ', BEHUIRE 1 IREAMFT , S HRAS 7]
A3 5 B R 30.40.50.60. 70 min, ¥RST I E]
SRR FE LSRR AR 0, WOk R
R IRBURE R 70 °C, $EHATE] 2 50 min, $2
BUREL 1 WM T R L4 B B N 30 ¢ 1.,
40:1.,50:1.60: 1,70 : 1 mL « g !, %R E
HSHARI SRS SRR . FRBUK BN
M - ZE 3 E AR BURE A 70 °C , 2B R 50 min,
VRN 60+ 1 mL » g7 R T, $REUK $4 1)
BWE R 1.2.3.4.5 W, HITHE B B 48 145 1
FEENERIE M
12,4 e e R R

7E B R RIS IR, DURBURRE A REU
6] BORH L CORBGKREL D 2 B A &t AR 2R
FEMERRY Jymi B {H, A F Design-Expert 4t
THAMT AR A o SR RS2 T 43T i o R I SR
SRR T A BT RAL AT . e 7 TS B K
FLFE L,

®1 W R A E &k

Table 1

Factors and levels in Box-Behnken design

KI ARBURE B $& b ] Cli Bt D $#=2BOR %
Level Extraction temperature/C Extraction time/min Liquid-solid ratio/(mL. « g—1) Times of extraction/IK
—1 60 40 50:1 1

0 70 50 60: 1 2

1 80 60 701 3

1.2.5 ZWHEAERE

% DPPH B B R AE . 75 25 mL
B A 2 mL ¥ K 0.15.0. 30, 0. 45,
0.60.0.75 mg * mL ™" (4R M SR 55 LA R
A 2 mL 0.2 mmol « L™! DPPH « %%, %
A1, RIRE TEEAN R N 0.5 h, l—E BN
A 517 nm AMERICE A, . FERIKEE
& DPPH « W IFE Az s LA 2 mL DPPH «
VEWIN 2 mL Z8M8AK RN S RO Ao . A1 FA4E
HE CHENSHIY, DPPH « B R (%) =

A — (A —A)
A
2 mL 24K B {8 Ay 2 mL DPPH « +2 mL

S VE TR R EAE; As - 2 mL AE B 42 mL G

X100 , A, Ay :2 mL DPPH » +

IKZBERAAE  LTEK B WAE RS . ¥R
FHEMEFRRNE: 7 10 mL HiEHmA
2 mL 6 mmol « L' FeSO, & W, 4% A
2 mL¥AEEH0.2.0.4.0.6.0.8.1. 0 mg » mL™'f
RITRERFE SR FHIMA 2 mL 6 mmol « L™
H,O, W, ##4), B 5 10 min, J§ I A 2 mL
6 mmol « L' WK MERB L, 25, B & 30 min,
FEF K 510 nm Ab R SE DY, IgEE 2 CHER
PEXT R, 3 LA A 58 4 R 2 B B

e O

100 . FH, Ao IZR KRB S ARt
5 Ay HE SR W EAE Ao - AT KAS BR V5 W
R

X
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2.1 BEAFRRELER
2. 1.1 $RBUREE XM SR 72 SRR A0
1 BT, Bl SRR TR R A AR R
SEE S R EIBIEBE ILE 70 CHEARIR K
. 70 CZJ5 2 WEERMEERE NI R E2F S
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12.5

EZ T ES
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&
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JREUREE Extraction temperature/ C
Bl REEENESHEEGENIN
Fig. 1 Effect of extraction temperature on

extraction yield of polysaccharides
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PRI ) A A TR o 2 R R L (3
I L W 25 5 75 5 22 0 4 1 AR AL s 3R
PR PR AR IR A ] 50 min,

13.0
125
12.0
115
11.0
105 T —
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JREUT) Extraction time/min

ZHR

Polysaccharide yield/%

E 2 REEEEEEEARZIE
Fig. 2 Effect of extraction time on

extraction yield of polysaccharides
2.1.3  WORHHEXT R M R R S R
FH 3 BT, B VRO L B 3 R AR AR SR R
ZHMSRLEZE LIRS T R EE Rkt

J760 1 mL e« g ' BRRRBEAME. XTEEE
PRI Ay $ B 790 Ao A 6 S 4 V) X Yk 4 B ] ) 2B
KBIR 2 W 450, [ S hE e R ™, H I,
AL BEBWRIL 60 ¢ 1 mL » g U HE,

125
12.0

115

ZHR

Polysaccharide yield/%

11.0

105 1 1 1 1 1 1 1 1 1
3001 4001 5001 60:1 7001
R EL Liquid-solid ratio/(mL-g")
B3 WRitxEEGENRNm
Fig. 3 Effect of liquid-solid ratio on

extraction yield of polysaccharides
2. 1.4 FRBUREOSHRIRERTE SR
R 4 AR, SRR 2 WLAG HAGRE
B PR X R A IR BIREUAE —&
{ELEN Zo B AR A B L Sfe , THT 3 28 0 32 KBRS
BEAREFHBCR M2 MR RRRE. F
1, 78 B AR 7= A E B AR KB 2 IR

12.5
12.0 /

115

2T ES

Polysaccharide yield/%

11.0

105 s s s s s \
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PREUKEL Times of extraction/IX
B4 RERENZSEGENRIE
Fig. 4 Effect of times on extraction yield of

polysaccharides
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i3 Design-Expert 34 X e i T .40 45 S
(OB EAMESE. BBARRBFRE.Y=
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®2 WA RZTE 4 Wik B 2 &R H1Z 3 A4, B8 P<T 0.000 1 3534k B3
Table 2 Design and results of response 7J(S|Z R ﬁ‘ﬁ%jﬂiﬁ P=0.5535 Z{E‘%‘ , il% %iﬁg{ﬂ\ﬁ

surface methodology test ﬁ“ﬁf%o EE :‘F*H;é%ﬁ R?=95. 5% \ ﬁéEﬁ IEUEU’J“
RS H#E Factor B®R 04N A n 9 2
o oiret A B c b i/ % BUEERY. | PERA, 7&K D A”.C,
1 —1 —1 0 0 11. 68 D? ¥ B ED L, ALBLAC.BC.B A BETI, £
i _1 _1 2 2 E ii HEREXLEERNEHEEREREL W, A F
4 1 1 0 0 12.51 BV, 2 R 20 2515 232 1 2 R 5 2R BUR
: : c e B> SR ] > BUR B > WOkt L
7 0 0 -1 1 11.36 2.2.2 SHHRBEAZEBAERTH
. S HIFE 5 AT, 4% 1K 28 22 [A)7E S AR i 72
oo oo o0 ATARH VAN BN 0T A
P o L SR AU R M B K, 2 2 0 SR W7 T A E A
13 0 -1 -1 0 12. 46 Yo 33, 2% BA M 17 {1 A7 $2 ISR 4 ol A 1 2 T R
14 0 1 —1 0 12.64 BN
15 0 —1 1 0 12.12 °
Moo 0 nE 23 SERRTESBRIERS
18 1 0 -1 0 11.93 Xt i 7 1T AL 438 AT 4R AR SR ST 2 HE I
o ’ X S BRI SO R BUR B 71. 87 C, 2 BUN ]
21 0 —1 0 —1 11.78 52. 48 min, R 63.50 ¢ 1 mL « g 1 BBUREL
- C . 2.26 YLAEML AT » ZHEIDIRIRR R 14.03%.,
20101 wms ATRREBREM W E. S R RS SR T
” ’ ’ ’ D BHCR E 72 CL AR A 53 min, BB H
21 0 0 0 0 13. 82 64 : 1 mL « g ' 3REURECH 2 K, T FrIASE At
%3 HELRSH
Table 3 Analysis of variance of the regression model
iH R H & ¥iE FfE ProbsF B
Source Sum of squares Df Mean square F value e Significance
57 Model 16. 35 14 1.17 18.12 < 0,000 1 % %
A 0.54 1 0.54 8. 34 0.013 6 *
B 0. 70 1 0.70 10. 80 0. 006 5 *
C 0. 056 1 0. 056 0.87 0.369 6
D 1.13 1 1.13 17. 60 <<0. 000 1 % %
AB 0.073 1 0.073 1.13 0.308 5
AC 0.91 1 0.91 14.15 0.002 7 *
AD 0. 034 1 0.034 0.53 0. 480 2
BC 0.38 1 0.38 5.87 0.032 2 *
BD 0.18 1 0.18 2.87 0.116 1
CD 3.53 1 3.53 54.83 << 0.000 1 * %
A? 5.67 1 5.67 87.08 < 0,000 1 % %
B 1.79 1 1.79 27.83 0. 000 2 *
c? 2.11 1 2.11 32.71 < 0,000 1 % %
D2 5. 96 1 5. 96 92. 52 << 0.000 1 * %
aliRas 0.12 2 0. 058
RIIR 0. 66 10 0. 066 1.14 0.553 5
R 0.77 12 0. 064
ot 17.12 26
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L : — ] 7 FT LR H AR IR SR 2R R A
a0 e Y RSB I RACR, SR R
T1s \1"'.0\06/0.’(;65'00 ' WERE] 1.0 mg » mL A, W EEA B ENTE

¥ Times/IK

BIRE . e -
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HEEMEEE
. . % e A i S2E 1A . bk
Fig. 5 Response surface plots and contour line of 7 MR EEEEFREEAHE( - OH)HEES
the effects of interaction between each factor on Fig. 7 Scavenging activity of polysaccharide on

polysaccharides yield hydroxyl radical
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Extraction Conditions and Antioxidation Activity of
Heritiera littoralis Shell Polysaccharide

PANG Tingcai' , HU Shangying? , HUANG Hai! , GONG Bin® , HE Xiaohua'
(1. Guangxi Colleges and Universities Key Laboratory of Development and High-value Utilization of Beibu Gulf Seafood
Resources/Qinzhou University, Qinzhou, Guangxi 5350003 2. School of Electronics and Information Engineering, Qinzhou
University, Qinzhou, Guangxi 5350003 3. Ocean College, Qinzhou University, Qinzhou, Guangxi 535000)

Abstract; Heritiera littoralis shell was used as materials, the process conditions of using alcohol water
bath method to extract Heritiera littoralis shell polysaccharide was studied by single factor test and
response surface analysis,as well as the scavenging effect of Heritiera littoralis shell polysaccharide
on DPPH + and hydroxyl radical were studied. The results showed the optimal extracting conditions
were as follows, extracting temperature 72 °C, extracting time 53 minutes, liquid-solid ratio
64 : 1 mlL » g !,extracting twice. Under such conditions, the extraction ratio of Heritiera littoralis
shell polysaccharide was 14.01%. Scavenging effect of Heritiera littoralis shell polysaccharide on
DPPH » and hydroxyl radical were obvious, which appeared linear. It showed that the antioxidation
activity of Heritiera littoralis shell polysaccharide appeared well.

Keywords: Heritiera littoralis ; shell; polysaccharide; antioxidation activity



