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Ultrasonic-assisted extraction of polysaccharide from ardisia mamillata and
the evaluation of its antioxidant activity

Bt
SHAO Jin-hua'*?
(1. PE/RERDL RS, BIBTT MGI/RIE
WrE A

I k!

MA Yong-qiang'

R LS
HE Fu-lin*?®
1500765 2. 17 L #AE B 9% IR 25 & R 9T 48 T 5 S0 0 =
42510053, WIRS R Be . IR A

T

YANG Yu-ziang®*®

%2,3

LI Tao*?

425100)

(1. Harbin University of Commerce, Harbin, Heilongjiang 150076, China; 2. Key Laboratory of Com prehensive

Utilization of Advantage Plants Resources in Hunan South » Yongzhou, Hunan 425100, China ;

3. Hunan University of Science and Technology, Yongzhou, Hunan 425100, China)

TE AR E LA RAL A MK A FLIA 2T AR 5k 45 8 32 B
RELSBG I LRATRAN. FFREL S B RANRL
TN, BREANV - RELEIBRBERRIZARKEE
65 C, 3B A 14 20 min, Bk 10 15(g/mL) . 3 B R %
4LRVEFHTREL SHEFFAB.42120.28) me/g. KE
U EBERHBIFORBAER, S SR ELE 4 mg/mL &,
*f DPPH ik £ 3% T 48 F R & BHT;0.50 % 4% 5 8 d 42 &
R 5ARREZ BHT 40 %,
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Abstract: A orthogonal test was utilized to optimize the ultrasonic-as-
sisted extraction process of the polysaccharide in Ardisia mamillata
based on the single-factor experiment, and its antioxidant activity
was evaluated. The results demonstrated that the polysaccharide in
Ardisia mamillata could be extracted best by using distilled water as
the extracting agent, with the solid-liquid ratio 1 : 15(g/mL) was
treated , ultrasonated at 65 ‘C for 20 min, for 4 times. Thus the ex-
tracting rate of the polysaccharide from Ardisia mamillata was
(3.424+0.28) mg/g. Moreover, it was also found that the polysac-
charide form Ardisia mamillata possessed good antioxidant activity.
It was tested that the polysaccharide showed stronger clear ability of

DPPH than that of BHT at concentration 4 mg/mL, and 0.5% poly-
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saccharide had comparable antioxidant effect on lard with that
of BHT.
Keywords: Ardisia mamillata; polysaccharide, ultrasonic-assisted

extraction., antioxidant activity

2 E 4 (Ardisia mamillata Hance), & %28 4 4 B
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1.3.1  Z B4R B

EELLEE>PR 1 em DE—>60 CrtF A, it 60 B
fr—> B R MRS FE ok 1 25(g/mL) , =R L AS 3 h]— it
M5 G 89 3% BT (2 F I 60 °C) i # (40 B)— 48 5 ok 4%
Bh AR R BRI A IR e Mk > EF R CGRRBUR) > E
MEBE (2.5% 4 40 min) >k > L F R A ZTRE
(75 C)A kARt 1/d—>MmA T K LB, £ T 856 44K 5
A TN —>#HE36hBRILE>65CALEFREELHM
% ¥
1.3.2 RELZHSENE RAER —RRE.

C1) 0 2 B oA ot 20 22 1 < RS 22 i BB T 6 28 1 1) 7 44
BEXT IR AL 50 mg, B T 500 mL Z A K i 5 1 B 2
ZE 5T BIAS A 2 5 6 R O A . T A A B A e R
45 0.0,1.0,2.0,3.0,4.0,5.0 mL, 4> %% T 10 mL %
SO, A 4 B L mL ik AR ER 7.5 mL F0 5% 2K Wy
1.5 mL,7F 490 nm I 40 5E W2 56 (A oo am ) o

(2) FE 200 & 1000 < 4 U 4 0 R 20 2 M 4R U
BT 10 mL T K AR R R 20 5 3% 5, B0 1 mL jin ik
TR 7.5 mL A1 5% K@ 1.5 mL, 7E 490 nm I < 40 & 0ok
JE(Asgo o) o JRH LN R X (DITE

cXnXwv
P = 1000 m @)
IQEP:
P—Z 4% ,mg/g;
¢ B IR L g/ mL;
n i BEAE 45

v— MR mL;

m—FE AL L E . g,

1.3.3 JRELA SRR TZMA

(1) BH L X P8 7 20 22 445 22 1 52 i« E B PRI 10.0 ¢
FRELINRE THM A B 5 10 15,11 20,1 ¢
25,1130, 1 1 35Cg/mL), # 75 i B 2y 55 °C, & WU i
20 min(H2HX 3 s, (M B 2 ) $RBOREL 1 K, 5 85 R L Xt 2
B4R HUAS R A5 0

(2) #2& HLu) [A] %) 52 F 20 2 BE A5 2 09 5% W« off i FR X
10.0 g JRHLLBIG G TH8 K  BHR b 3% 1.3.3(D SRl . %
BRI AR RO E] 4300 10,15,20,25,30 min($EHL 3 s, [H]
W 2 ) SRIBGRBE 55 °C L 4R I 1 1k, 25 22 $2 IO [A] X 8 3R 41
ZHER R R

(3) 2 WU BE X 52 5 20 2 545 5 09 5% . o i AR R
10.0 g JRHLLBIG G THMK LR L 3% 1.3.3(D iRl . i
A AR HONE ) 1.3.3(2) B A - K B 5 R O B
4 50,55,60,65,70 C 480 1 K, FLIRBOR X R E A2
B4R HUAS 2 09 5 )

(4) $2 B Bt J2 F 20 2 545 26 10 52w« o i FR R
10.0 g FEHLBARIG T B R B R L 3% 1.3.3(D s flifl 1%
B P AR BT E] R 1.3.3(2) F A (E L SR BGE A 1.3.3(3)
AU T AR 1,2,3,4,5 R EHEBAREN K TLZS
GBI EE RS R

(5) IExctifbiz it 76 B R R 3 A L mh b DL 2 4R
B RR IS b5 . R ] Lo (3" BEAT 4 IR 3 /K IEAIK
Lig e X S ATESUE A £l EC RS-

1.3.4  Z WL S 1k 1 M A

(1) DPPH B o & B 88 J7 W 7€ « il i 8 v Ao A
6.5X10° mol/L DPPH « ¥ 2.5 mL.4 m A 5.10,15,
20,25 mg/mL [BH L Z RO 1 mL A7 RV B BHT (FH
PEXT IO L ZE MK Hh B 4 mL, ZE 18K M0 IR L & IR A B
A),MEEARTE 20 min 5,4 517 nm Ab s WOk B . BR
fikf DPPH g H He i i B 35 02D 15

A, — A
Ay

K = X 100% (2)

K

K—DPPH Al 37 HRR, %05

Ayt BB G

A—FER I .

(2) [R 21 2 Bl X b it S Ak ie 0 I B il s A
100 g &R B H 4 0.1%,0.3%,0.5%,0.7%.0.9% A
FREL 2 A, L 0.5% BHT KXt B, B S REE T
(60£2) “CHYHLAE B F AL, & 48 h ORI 2 2% h 1 3 AL
E0Y . % GB/T 55382005 & il i 14 5t AL .
2 iRm0
2.1 BEEMREMELH

B TN AE 10~50 g/ m f ¥ B 5 PRI L 7 25 W A
WEV IR B SR B AR &R .
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Figure 1 Standard curve of glucose
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2.2.1 BFHEICW IR T A Z WA RN Em K 2 7T, EE
VSRR I R AL 2 B R B WG O R L 1 0 20
(g/mL) I, Z2 W5 0 K 205 20 WA 5 R0 R G 7 A 1]
FAETR S B 0] 4 A 30 20 W R R 9 R ik B —
FEAAJG - M58 A2 U L TG0 09 i 22 W AT 3R T4 A
ST T R« T HE A Bl R 3 2 T e W R L 40 o
20 WSt 5 P S TR A O 8 0+ Oy S 5 R 4 5 A1 O IR A 5
WA R . £RA T R i E SRR L O 12 20(g/mD) .

3.5
3.0

N
n

B2/ RS
Polysaccharide yild/
(mg -+ g7)
_—
o o

ee
<

135
BH L
Material-liquid ratio(g/mlL)
AN TR B o A7 AE B 3 M 25 5 (P<C0.05)
B2 ikt REL S EFEY R
Figure 2 Effect of material- liquid ratio on yield of polysac-

charides from Ardisia mamillata Hance

2.2.2 $RIUN ()X )R T AL 2 WA R AR iy 8 3 AT B
& P IRCRS ] 3G, PR AL 2 1S R R B R 7
25 min BB — MR RME . Z 5 IR T 4L 2 PR 155 T e T g
SR I 1) 2 BT 20 22 WS A 7 A SRR S AT 5 B0 48
ZHERT R Gia 7 1 0 5E e AR UK E) 25 25 min,

2.2.3 RBURFEX IR TSR RMLE  mIE 4 7R B
P O BE B L PR AL 2 AR R R B 60°C Ry L AR R

s 3 :
= b
225
s %0 d ¢
2 ¥ 1.5 d
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E 0.5
0.0 1 1 1 1 1
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R B ]
Ultrasonic time/min
AN TR) 7 Bk R A7 AE i 35 P22 5 (P<<0.05)
B3 B EE L SRR
Figure 3 Effect of ultrasonic time on yield of polysaccharides

from Ardisia mamillata Hance
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Figure 4 Effect of ultrasonic temperature on yield of poly-

saccharides from Ardisia mamillata Hance

T ZJ5 R H AL Z AR AT WL T RE R B A R IO BE T
0 YRR TR JE DL R T 5K B A (ELVR AR 2 R B R B
T TE WK A 5T v 18] 25 2 0 TF R 100 T 1 25 A A P 88 240 il
JRE S I A2 18 200 00 22 ik 1) SR A2 1 22 A5 S O {H 2 i
JRE TR IR 200 A R e O AR AT 2 B A Y 2 T
2R TR, R E 60 C oy R ERTURE .

2.2.4  $RBUKBON R T 2B REZ R W& 5 AT B
AR ICUCR T, 22 B A5 A3 8 W 0 SR BOK BGA E 3 A
FEIE AR B B 2 PR R ARER R, T RER SR 3
JA-ZRE 2% R BRAHKE TR TE . SRBORE
W R THAE G R . LR A R R AL 2 B R O i 4R
3.

~ 3.0
= 25 a a a
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mpE b
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Figure 5 Effect of extraction times on yield of polysaccha-

rides from Ardisia mamillata Hance

2.2.5 IERRAE
T #EA ML 3,

1% 2 A1 S B 21 2 A 3R R IR T C> A
B>D. s FETZS8 N ABC Dy, BV IR 65 C,
R B ) S 20 min, BHE HE 1 D 15Cg/mL) SR BOR A 4

B ORI LRI 2,

1 EXRBERKFER

Table 1 Factors and levels of orthogonal test table
. AMAR BEAR CHHR It D 25
e Jg/C ] / min (g/mL) WHL
1 55 20 1:15 2
2 60 25 1:20 3
3 65 30 1:25 4
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Table 2 Orthogonal test results and analysis table
‘ EZ2 T EEY]
sy A B C
(mgeg 1)

1 1 1 1 1 2.75

2 1 2 2 2 1.86

3 1 3 3 3 1.06

4 2 1 2 3 3.36

5 2 2 3 1 1.65

6 2 3 1 2 2.65

7 3 1 3 2 2.56

8 3 2 1 3 2.96

9 3 3 2 1 2.93

''''' By 1.890  2.890  2.787  2.443

ko 2.553 2.157 2.717 2.357

ks 2.817 2.213 1.757 2.460

R 0.927 0.733 1.030 0.103

x3 HESWE'

Table 3 Variance analysis of orthogonal experiments
Ji KU WEFITTAM AW F i 2
A 1.368 2 76.000 *

B 0.999 2 55.500 *

C 1.987 2 110.389 *

D 0.018 2 1.000
wmED 008 2

T FIfSE 19.000; * FRnEREFE . P<0.05,

W B3 AT R M 75 IR E 7S R O E xR
WL REAE R ERW, B FIELEFL ABC DR
AL X I AL AT T 3 I IE S I R T R EAE
WIS (3.4240.28) mg/g. 1585 THERRA.

2.3 RELASERSLEEAR

2.3.1 DPPH H G RRAE M E BB 6 WAL EERE
L2 05 BHT ik B3 K. %) DPPH 3§ B % B Wi g K 28—
FEMRRE R MR H A 2 E 55 4 mg/mL #f, H 3¢
DPPH & B R F BHT,

2.3.2 REAZHEXEMPTARE M e B2k 4 AR
A B X R A PR AR SR, 0.0500 ZHE S
0.05% BHT Fi AL RR 8045305 sh Bt BHT $i S Ak 3508 b
MM PR R F 0.07 %, Z PR LR i T BHT,
HULTT UL, 8 & 4T Z B S AL SOR B R W oy R £
Bl 7 Bk — 2B b, AL S (0BT FALRUR P RELF T BHT,

70 b a

—— RE L
—=—BHT

0 1 2 3 4 5

ZW . BHTHE

Concentration of polysaccharide

and BHT/(mg + mL™)
AN ) - B R R AFTE 35 1 25 5 (P<<0.05)

B 6 K& %4 . BHT s DPPH & 4k A
Inhibitory effects of polysaccharides from Ardisia

mamillata Hance and BHT on DPPH

Figure 6

x4 EFTLSE.BHT B MMELXIEAR
Table 4 Antioxidation effect (POV) of polysaccharides from Ardisia mamillata Hance and BHT on lard
meq/kg
B2 Rrid KE/d
/%% 2 4 6 8 10 12 14
0.00 14.35+0.17  16.5440.26  19.26+0.21  23.4540.23 41.324+0.18 54.63+0.23 68.41+0.29
0.01 2.31+0.22 5.26+0.19 8.7940.22 10.8640.26 12.694+0.21 17.88%+0.19 22.41+£0.31
0.03 2.124+0.19 4.85+0.23 6.241+0.24 9.36+0.21 11.5440.27 15.8640.29 20.6540.26
0.05 1.9640.25 3.85+0.15 5.68+0.17 7.63+0.17 10.49+0.33 14.75+0.22 18.54+0.22
0.07 1.8540.21 2.24+0.26 5.15+0.18 7.06+0.24 9.21+0.28 13.06+0.27 17.9840.27
0.09 1.2640.30 1.9840.24 4.79+0.26 6.75+0.19 8.41+0.25 11.544+0.31 13.0540.25
BHT0.05% 1.9540.26  3.2420.21  5.8740.27 7.7740.18 10.2640.24 14.2640.28 18.1340.24

3 Hi

ARINLE R B R H L2 W S B IR I L2 M de i 5
PE R BOR B 65 °C  $RELEE] 20 min, BHE L 10 165(g/mL) , 42
B4 W& T R E L2 M523 0 (3.42420.28) mg/g.

T A IR I UE B 5 4 2 B BT T A
LW A3 5 mg/mL B, % DPPH 3 Bt 3 58 A 7] ¢ &
BHT . 7633 5 il Ht 0 1kt 58 2o 7 o % 30, AL 22 % e i 5k )
0.7 Yo st X H il i B A AL OR 38 T XTI 0.5% BHT, G4

HLZ B 1 J5 S a4k VE5 40 20 A L B H 55 4 5 40 S AL PE A 20K
RO A ik — A5

S % 3k
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