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Study on purification and antioxidant activity
of total saponins of gynostemma tea
GUO Jian-jun,LEI Xiao, REN Dao-yuan, YANG Hong-yan, YANG Xing-bin "

(College of Food Engineering and Nutritional Science,Shaanxi Normal University,Xi’ an 710119, China)

Abstract. Extraction, purification and antioxidant activity of the total saponins from gynostemma tea was
investigated in the study. The total saponins was obtained with hot water extraction and then purified by D101
macroporous adsorption resin./n vitro antioxidant activities of the purfied fraction were characterized by DPPH free
radical, hydroxyl radical and superoxideanion systems.The results showed that the crude extract of total saponins
in gynostemma tea was 3.91%.After the D101 macroporous adsorption resin purification, the purity of total saponins
increased from 26.2% to 83%.Besides,the sacvenging rate of the purified fraction to DPPH free radical,, hydroxyl
radical and superoxideanion were 92% ,82% ,73% at 4,3,3mg/mL, respectively. The purification effect of total
saponins in gynostemma tea by D101 macroporous adsorption resin was proved to be very well,and the purified
total saponins was also proved to have a good antioxidant activity.
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Tablel  The table of factor and level
K o ; L ——
A BHEE B ikJE(C) C i ] (min)
1 1:25 75 80
2 1:30 80 90
3 1:35 85 100

1.2.4 D101 RALWIIAT I RIALEE  FREXL 200g D101
FE Ay AR BT 4% 14 NaOH E W P, 129 2h J5 A G
BT KR E A E, SRIF A 4% ) HCL ¥, 1211 2h
JERTCE FoKpEE v e, R4, Ao & FoKIE L,
R,

1.2.5 W A% 0 5 W B o R B R A K
RHER I AE i TE B MR B 2l 4mg/mL, 1 A i 2% 1 Bf
2h J5, 885 U E A 30% .50% . 70% 90% 1) Z. %
B W A BE BE R VeI, B DR BE R 5 4, &
B 20mL, SR (Q) (R ER (D) K pk i3
(W) # R oA

Qle_Mz
MI_M2
D(%) = i, x 100
W( % M 100
© _MIX

Ko M, ST EG W R B A i/ mg, M, oK Tk
TR S B i/ mg , M PRI R R i/ mg
1.2.6 DPPH [ty BRAE M E S 30k, B
SRR 1 B #E W (0.1 .0.5 .1 .2 4mg/mL) 45 1mL
1 2mL 95% Z, BEIR A, 43 5 1mmol/L. DPPH %
W2mL, JRE& )5 H 1 ¥ 5%, f£ B &4 Tk E
30min, #RJ5 7€ 517nm £ W SG(E, H V. (0.05,
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i

1 P R 2 (% ) =(1—AA

Ay TR 2 XS B ROBAE s A, sk i 4H
W GAEL 5 A, 27 B PEXT BEZH I DGR
1.2.8 A W BRAE e S k' It
0T RS AR 48 A, BOAS ) ik BE B9 B8 H VR MR (0.1 .,0.5

) % 100



@ésﬂﬁl’&l

WR SRt

1.2.3mg/mL) 4% ImL, #& ¥k it A 1mL 0.078mol/L
NBT % %, ImL 0.468mol/L. NADH % #, 0.4mL
0.06mol/L PMS ¥ . -G 5], i E Smin, & J5 7€
560 nm W & WG {E., A Ve (0.1,025,05,
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H A, FToRET AT RO s A, AR 4H.
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Microsoft Excel Fl1 DPS 7.05 #xA4:3E47 574 o
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Table 2 The table of orthogonal experiment result

IR TR

LHES A B C Z=H (%)
1 1 1 1 1 2.81
2 1 2 2 2 323
3 1 3 3 3 3.65
4 2 1 2 3 326
5 2 2 3 1 351
6 2 3 1 2 3.82
7 3 1 3 2 323
8 3 2 1 3 3.61
9 3 3 2 1 391
K, 9.69 930 1024 1023
K, 1059 1035 1040  10.28
K, 1075 1138 1039  10.52
k, 323 310 341 341
k, 353 345 347 343
ks 358 379 346 35l
R 035 069 006  0.10

*3 TESPER

Table 3  The table of variance analysis

MR w2 Al 5 FE  ®FKF

A 0.2177 2 0.1088  13.5867 0.0686
B 0.7211 2 0.3605  45.0055 0.0217
C 0.0054 2 0.0027 0.3343 0.7495
= H 0.0160 2 0.0080
R 0.0160 2 0.0080

T Fo0(2,2) =99.00,F,5(2,2) =19.00,

a2 551 T o0, A B C Ay 2553 51 9 0.35
0.69 ,0.06 Hy It AT 0, PR 2R %) 552 56 4 52 W B2 oy - B
>A > C, U BGR FE > BHR HE > $2EU A 3% 3 45
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A, REREE B FERKT F,.(2,2), IH#E
B X R BRI, FESR IR R R, X R
B R OB, ARYE LIRS, i S AE 2
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22 EREBEFLZEFNESE

F2 1.2.1 gyl prE e mA 5 f Sy y =
7.8377x-0.0018 ( R* =0.9977) , 43 SIBk B4l Ak 7 J5 i1
LW AR 20mg , T 38— 8 Wk 2 0V TR, FEbn v T
LT RREAN 1.2.2 (7 A S T S S A e
Pk 5.24 16.6mg, g5 R L3 4,

R4 QIR DR AR
Table 4 The quality and purity

of gynostemma tea total saponins

PGS Fii (mg) 4l (%)
4lifk Ay 5.24 26.2
aifkf5 16.6 83

23 KREFZEFWHEL

LS TS B AT £ D101 LI B g 4l £k , Wz
REF AT A il 9 42 5 B Dl 104.7 T, W BFE IS A 5 1) 22
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W =43 51 A 73.69mg \70.38% , B D101 YRR P4
P BEXT S A ARG W BRI o 3% 1.2.2 I3kt 5 i
B AR R PRI AL, LPE MO AR A S S R AR AR A
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Fig.1 Gynostemma tea total saponins elution columu diagram

1P, 1~5 S48 = N 30% 1 L BEBEL A,
6~10 S R BE R 50% M S FEBENR R, 11 ~15 545
SHUCTE N T0% 1) L BEBERL IR, 16 ~20 S48 U Ny
90% 1) L BFBENLIHE

L L A1, 70% 14 £, B X B2 14 P i £ A A
50% 11 LB X 25 I BE L& R =z, PRt o o e AR 1Y
VEBEHR LN R 50% ~T70% 14 LW, £ 5 AT 50% FiI
70% B9 £ B X R H Y e B A S 3 S BRI A Y
33.36% , H 70% L BEVENL ) 5 B 47.79% , N A 52
B e O B TRy T0% W) L BEEAT B , Ve iY e
BOLE AT LA B 83% , iX 5 £ Bl iy 2l Ak 45 2R LA
FH—SC" LR D101 JFL I BRI Xoh 2 e il 258 2 4
ARG AL IOCR .
2.4 DPPH EHEBKRZE

2 1.2.6 Jrik, LRV, IR AR AR , WG

20155 55054 101



I@%:ﬂ%&

WHR S

Science and Technology of Food Industry

{E AR, DPPH [ HE S SRR A5 R LA 2.
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Table 5 The table of saponins under

different concentration ethanol elution

R B (% ) 30 50 70 90
PR R (mg) 638 3292 47.16 1222
HEETFAS (%) 647 3336 4779 12.38

100
A

80

HH

=
T

TR (%)

3 4

2
WP (mg/mL)

2 R BR DPPH- HIfE
Fig2 The scavenging capacity to DPPH- of total saponins
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THPZE. EE RS BRRTEMRE 2mg/mL {iHE AR PR,
TEREE 2mg/mL J5 i BR A Y K22, W BE 2 4mg/mL
BHVEBRFEAT LIS 3] 92% , dlifb)s , KR EE T2
Wy , B IR S A5E R AR PT A AL & W 8o 2 (B 2l iy 2
TR AR = i3 B DPPH - B RE ), X 5 DATE i AF
FEHA ",
25 RBEHEBRE
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{E AR AR TR AR H RIS BR AR UL 3,
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80
S 60}
ﬁ
& =)
=R el
+VC
20 +
0 1 1 1
0 1 2 3

W (mg/mL)

K3 BRI -OH fyhE
Fig3 The scavenging capacity to -OH of total saponins
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Figd The scavenging capacity to O, - of total saponins
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