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Abstract: Taking A lpinia zerumbet (Pers.) Burtt. et Smith as the test material,, the response surface methodol—
ogy was used to optimize the extraction process of Alpinia zerumbet polysaccharides, and the antioxidant activi—
ty of Alpinia zerumbet polysaccharides was studied. Ultraviolet spectrophotometry with glucose was used to es—
tablish a quantitative analysis method for the determination of polysaccharide content as the reference substance.
On the basis of single factor experiment, taking extraction time, ultrasonic power and liquid—material ratio as
independent variables, and polysaccharide yield rate as dependent variable, Box—Behnken design-response
surface was used to optimize the extraction process of A lpinia zerumbet polysaccharides. The anti—oxidant activ—
ity of polysaccharide was studied by scavenging DPPH, superoxide anion and hydroxyl free radical. The results
showed that the optimal extraction process conditions of Alpinia zerumbet polysaccharides were: extraction
time 35 min, ultrasonic power 70 W, liquid —material ratio 40:1 (mlJ/g), and the polysaccharide yield was
5.37%. Polysaccharide had strong scavenging ability to DPPH, superoxide anion and hydroxyl free radicals. The

higher the polysaccharide concentration, the stronger the antioxidant activity.
Key words: Alpinia zerumbet (Pers.) Burtt. et Smith; polysaccharide; response surface methodology; ultrason—

ic—assisted extraction; antioxidant
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Table 1 Response surface design test factor level and coding

S Errrrrr— -~ —
A B /min - BREFIIF/W C R/ (ml/g)
-1 30 60 30:1
0 35 70 40:1
1 40 80 50 : 1

1.3.4  ZWEEEINE
1.3.4.1  HEHEbRAERT Zen 25
FRE MR 461 278 SOk 11-12], 45 202115
JrEHR  Y=8.043 1x+0.074 5,R?=0.999 3,
1.3.4.2 RS Z BRI E
B R EIZE 25°C, LA 4 000 r/min
B0 2 KBRS min, 7385 FIH W FE B TINA
ToK CBE (& LT 2 80% ), 4 CUKFE N7, LU
4000 r/min 0> 10 min, YWHEVIHE, 50 CTEEEE,
HIfSHe L 22 20, A BIFREL 10 mg 12220, A
10 mL ZEE8K , BE i 1 mg/mL BOHE 1222 BHA T . 5
IS WA HL 0.1 mL, 535N AZEIE7K 0.9 mL, H4 ILF7
100 F5J5 50 BN 1 mL KB #E5), A 5 mL ik
TRERFEST B HI B ZIR (25 °C) 5 G, AR Fr
HERN T AR A AR 0 & i, P T O AR
i B ISR/ %=CxDIW x10, 1. C FE
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oA SRR BERF DAL & 1 mL A0E 1 mL
WZE K IMAF IR IEAR A 5 0 IA 1 mL 0.019%09 i A Ak
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Fig.1 The effect of extraction time on the yield of Alpinia
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zerumbert polysaccharides
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Fig.2 The effect of ultrasonic power on the yield of Alpinia

zerumbet polysaccharides
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sl Table 3 Analysis of variance and regression coefficient of
= ’ polysaccharide yield in response surface quadratic model
39t
o FE g A - - W
E ol *IE il s ¥y FA& PMH  WEME
® 15l HBETR 20.97 9 233 73.11 <0.000 1 W3
' A EE e
20 . ) ) ) ) , e 0.22 1 0.22 679 00351 WBF
10:1 20:1 30:1 40:1 50:1 60:1 70:1
- B
WORHE/ (ml/g) poed 0.080 1 0.080 251 0.1571
B 3wkt =SB RNEm ¢ ikt
Fig.3 The effect of liquid—material ratio on the yield of Alpinia I 0.066 1 0.066 207 0.193 6
zerumbet polysaccharides AB 0.13 1 0.13 408  0.0832
2.2 mpE R SR AC 0.21 1 021 668 00362 %
] FH R R T A Design Expert 10.0.7 33 =[N & BC 00005522 1 0.0005522 0.017 0.8990
KRS, BT T R UL 2, [ Ty 22 454 DL A 13.14 1 1314 41242 <0.000 1 2%
#3, B 1.63 1 1.63 5123 0.0002 MRt
loe 3.79 1 3.79 119.04 <0.000 1 53
%2 WEELHRESR -
. sk 0.22 7 0.032
Table 2 Response surface design and results
RPI 0.12 3 0.038 142 03607
Ay n P c LM% apiRE 0.11 4 0.027
B :
1 0 0 0 5.341 A 2119 1
2 0 1 1 4.054 G o e I
X s y . S sal (F T Ha LI R At T 24007
4 0 0 5430 H1% 3 Al1L,A AC A2 B> .C* [ P<0.05, L I[N
5 1 1 2794 XF Z BRI B3 ;B .C AB .BC 1) P>0.05, L) I+
6 0 I -1 3.885 X AR AN B2t PR, 3 R
L ! - 0 3353 Xt 111 22 Z2 AT 238 1) 5 M 2 B 1) R/ N A < 8 U
8 1 -1 3.085 \ -
(] > 8 P RS WORE L o
9 -1 0 -1 2.407 y
10 0 -1 1 4.089 2.3 WL 53T
11 1 1 0 3.404 R L E R 4011(ng)EﬂL,ﬁﬁftﬂyJ$5%E1
12 0 0 0 5.561 s 1) A AR FH LA 4
13 -1 1 0 3.323
14 0 0 0 5.657
15 -1 0 1 3.039
16 0 0 5.746
17 0 -1 -1 3.873

XA RVE G AT LA A5 21 [ A8 4 HRU) ]
(A) R IR(B) R (C) 51112 25 R(Y)
B R £ T )3 5 2 : ¥ =5.55+0.164 +0.10B+0.091C -
0.184 B-0.234 C-0.012BC-1.77A?-0.62B°-0.95C2,,

BRI 2B R, =09759, BUMALAR 224K R=0.989 5,
T A 5% 2288 R2(Pred )=0.950 2 5 13l 42 HH 56 £ %k 4%
AT, U5 i 2 A FHL BT PN 5 o R 90000 {480 5
A o 240301 P=0.360 6>0.05 AN 535 , I PR Al
RIXHZIRI UG T 255 R B C.V.% 0 4.49%,
Ve HZARE R AR SC R AT, AT FH AR A ImTJA R AN ) %
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Fig.4 Response surface graph of extraction time and ultrasonic

power versus polysaccharide yield
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Fig.5 Response surface graph of extraction time and liquid-

material ratio versus polysaccharide yield
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Fig.6 Response surface diagram of the ratio of liquid—material

and ultrasonic power to the yield of polysaccharide
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DL 25 R85 5 A 07 8 07 25 0 A B 45 RARAT
2.4 Ak Rk

BAPAL IR B L 25 A A OB EL 40.12:1 (mL/g) |

FEIER 72.86 W HEHUNE] 35.47 min, JH 4514 T4 1L
FZEWER RN 5.45% . WAL PRERVESA W T FEFR IR
T 2B IE g 3R BUR ] 35 min GEFS D)3 70 W R
LA 40:1(mL/g) A5 2 S 25155458 5.37% . SEFRE
SR 2 AAH 22N T 0.1% , i 2288/, BAIE T 1% 0
LTRSS AR (A 0 o DRI, o T 3 X 1 2% 20 M A
FEDUAL T2 g BB ] 35 min M 75 T 70 W BB
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Table 4 Antioxidant effect of Alpinia zerumbet ( Pers. ) Burtt. et
Smith polysaccharide

HeliE/(ugmt,)  DPPHAHIE HEBIE A ORI

THERE/% H I R % /%
50 40.26 37.65 36.96
100 62.98 60.19 59.33
200 76.89 73.13 72.56
300 90.26 89.98 89.16
400 93.17 92.07 90.17

2.5.1 HLFELWEN DPPH [ i H 1
LT 50 pg/ml ~300 pg/ml I, 1122 2B
WX DPPH [ H 5 1) T8 53 23 B v B T v T 34 K, 6
U B B AR M SE R, MK T 300 pg/mlL
W, HilliZEZ2Hi% DPPH [ I FEATEBR R A MRFEA
AR YRR 400 we/mL B #1222 M DPPH A
S IERREN 93.17%, H L, Hi 1 22 2 8% DPPH
H A —E T RRIER.
2.5.2 Ml RSB E T B AR EBREH
MR EELE 50 pg/mL~400 pg/mL I, #6111 25 22445
R B AU BT B S0 T R R B B T = Tk
FEIN B S P AR R M DG R o MV R 400 pg/mL
F, 1 22 2R A B 7 A R R KB RN
92.07%. UL, #1122 20X M A BB T 1 A —
FE MG BRVER
2.53  HulliZE LTI F AT BREH
HURPETE 50 pg/mL~400 pg/mlL B, #1115 BT
FREE 1 PR U B S B T T e T K, R I
MR ANEOCFR o RN 400 pg/mL B, 6 1L 22
XTI F SR I RIEBR R R 90.17%. HI, #
122 XTI th A — i IS BRVEH
i DA S5 AT Ha 1l 22 2 A — i P E Ak
PR TE— 8 Y N AR B . AR R R, 2
W — 5 10 P B T U a4 s an i A
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(catalase, CAT). 2 Mt H AKid & Ak ¥ [ (glutathione
peroxidase, GSH-Px ) 55470 A AL 7 14, A HE BT AL
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