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In vitro scavenging free radical activity evaluation and its extraction process

optimization of total steroidal saponins from Liriope spicata var . prolifera
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WE:ALELLLFBEZTALFTHAF. B vam @kt L
EABEHhLFORR T EFTHRA, F R0 G h2F 04
S B AR . R A, SR AR F FE 0.5 h, A8 F kAt
1951 1.0 (mL/g) A & & 39.7 C.k KR E 3 h
REFEEZLRBRHHEDE BRI FERLFHEETRS,
Lk A2 3% BikF 0,073 8 mg/mL, £Xx4%EKEIH
s OH awi.O, AHA.DPPH gy vi & ABTS A &
A AR —RAGKIFRED  BARERS Gk LF R
BEE2LHMAZ; 3 OH AWAFR O, AdA, EREHRS
RE (128 mg/mL) B, i & ¥ AR 5000, 4 A & 2
59.66% A7 52.3%.

KPR RAL;ShLF BRI A B EFRE® K
Abstract; The extraction process of total steroidal saponins was opti-
mized by the response surface method and its in vitro radical scaven-
ging activity was also evaluated by the methods of a-deoxyribose,
pyrogallol autoxidation, DPPH and ABTS. The results showed that
the content of total steroidal saponins would be the highest if the time,
liquid-solid ratio and temperature of ultrasonic treatment was 0.5 h,
19.5 1 1.0 (mL/g) and 39.7 °C, and the soxhlet extraction time was 3 h.
At this point, the Liriopesides B could reach 0. 073 8 mg/ml. In
addition, the antioxidant activity test showed that steroidal saponins
had some antioxidant activities, and positive correlations were found
between its antioxidant activities and its concentration. In particular,
it had the obvious scavenging activity to OH free radicals and super-

oxide anions, which reached 59.66% and 52.3% respectively at the
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highest concentration of 1.28 mg/mlL.
Keywords: Liriope spicata var. prolifera; steroidal saponins; ex-

traction; radical scavenging activity; in vitro

FHERRZFZMICFE L (Liriope spicata var. prolifera) ,
HEERHLELBEY LIRS E 4 i —REAY,
% S T A N RS [ 24 M) (1995, 2000, 2005, 2010,
2015 4F R R E K AR = . SRR R EELNE
B R 2 — AR 2O AR T R B E TR E
RN BT X R E L R BT, R P
Y B I D I . SR AN g s T UPLC-MS/MS ik
R A BE T R B i AL 22 4 B A s 2 R AR e
T ML I 22 A v B R 2 A R DRV A& A IR
[ B A, % AN T 7= b 22 46 op 4 B 84l 4 (2 AN R AF 2 A
HED I 2 SR R . BRARENE R B A
WKL T 25R 5 25S- & Wil B T F AR 4 v E T e
ooy AE R T PR R T k. RSN RA
ELSD il T#ldb Z & il Z 4 21 B &, 45 R KW
ELSD J& B 25 Ak & 4 o0 38 1 (0 A6 I 2% . AR DL R
F HPLC-ELSD 3l & & #LK [F] Fp 22 & 25 25 M A2 i A7 oo 4l
WA EE LAY, AT RN EELELSNIFE
LML E & >hiEA

WHEEFFRT — g 5H G RAHCENR. £
ANHINE 2 BRI 22 A S AE B O AN W) Rl ) G B 2
HESHHEPARHMEM 2 B EFEME, 2ZE0
EABHE BE®ESE S ANHEENF AR 45 A [ it i i)
[f) A T e Jon 550 42 ) 22 2 s o W0 b 32 4% I R R R R A R I
5t 2 R0 Y A 33 b P R 0.84 g/m?, IR A e T I ) R
9 PR T, Rl F RN EL BT BRIEZHEMN S RIEN
JETEN R AR L 0 8 T LA AR 2R 2 A R O R R bR



RIS E N

2018 % 4 #9

BEOXAT I (10 om X 15 em) Bl . fif 7628 b B B 79 80 It 2% 4
TR AR .

WA S (S 1A R A 4000 G T A L R i R T A —
SEIR I, AL TR R B [ B 2 A 2K 2 R B R 4
JHEL P 0 i S A A T R e e 1 A X MR 4 i Y
WP W b & ELAT SR R AE . X0 B4 E S T WAL
AT S MR R 2 B e b AR T R SR S AL
HR B> E L BRI > WAL & SR .

H R 56 T 3837 4 1 52 41 32 BUWE 98 4R B 3020 AL AR 3
R N A ARGE . AT R s IR I IR R M B T R
FEIRBU T 2975 3 18,67 %6 5 J 25 W) ) J) K L W% BfS Ak 1l 4
Ll g 2 A BRI A RIS A 66.52 0 1 M £
M 81.15 %6 1Y SR HF . i %ot 5 2 4 {8 44 2 T 9 BT A1k T
TF 5 D0 S Sy 46 D o S 00 G AN [ A8 35 07 B4R 9 1t ol R L
] Ay BB AR R RSP AR PR GE . TR E
A ) v 4% R SR BT AE Ak ) T 3% T 1A £ ATl DG T Y
LY (SR S NE-5 F- S N SR S TR ]
PREEEH L. BB TFEMIFR. BRTC A £ 4. £ 4
Z FEAMHNG F  FE AR AR T

BT bk ARG 03 5 e S TR A 1 3 2 A B IR R
TR LZ, HRA o WAL R =W B A bk,
DPPH i (ABTS 3 1 H 4 S 1 A AL BB g LI BE S R AR
B A 1 FF R AR A — ol 1) SR
L Mk STk
1.1 #p5EE

P AR P A A R M3 b 2 PH IR B e
Ry G 60 CHET FEE i i

a-BLAAZ B AR AC L L 2 R AR PR = ABTSAE B .

A5 o pr i, [ 24 4 1 I g Ak 24 a5 A PR
DPPH : 4} #7 4l . 95 [ Sigma 2 d] ;
N4 B B AR AE fh s 43 07 40, o R 2 R B
TR Y B B - FZ102 AL, R 2 Wi AR U8 A BR A A 5
O 8T M4 GZX-9240 MBE %1, I i R 52 Mk A7
BN R BT

2 Bh-T] UG43 66 B i UV-1800 B, H A B H A 7 5

¥

oy

&
=

25000
20 000
)
<
@ £ 15000
=y
£ £ 10000
g
5000
0
Il Il Il Il I}
0 10 20 30 40
Fsf ]
Time/min

(a) INELRAF B FHIEIE

T AR A 35 LC-20 AT #0, H A 8 He A 7 5

FE R Il E v 28 . KH3200DB B, B 1L o A 48 75 0 28 4 B
/NEIE

ANV VR T4 ML : FreeZone 12 %Y, 3% [F Labconco /A ]
1.2 EEZEEFEHFMIIRR

Sy AR 1.0 g 827 & HLAR B 04 4 I A — 5 1A B FR i
HEAT B AL B, 76 3R 8 R T 4R IR — g AR S g, U
BB EREREEN WA 100 mL FEE,80 “CHEIRKHE .
Yk 2L PR — I ]S4 0k 59T 2 RIE . U R 45 R B
B 100 mL 27K U8 75V R 8 R IR P A 40 mL
ZEEDEAT AE UG AR . XA B A K Z FR 2 AR 15,10, 5,
5 mL KU AN IE T B 43 4 WEEIURE s T, B 3R 2R IE T
T 238 43 MR HEAT 45 °C oK IR I8 Mk 45 Al — 40 °C FL%5 8 TR
T o TAT P B A 3 2 A S R R
1.3 HEEFHEHW HPLCRENE

DL ZE 4 B3 B I & 50k 7R 55 38 22 A PO A S I v 11y
AL AR A A i HPLC K 4% 44 < K50 28 SPD-M20A, {53
ke Inert Sustain Cys, f: 45 CTO-20A, B 25 i 5 Hl DGU-
20A3, i 31 M 85% HOEE, ¥ 0.3 mL/min, & M ¥ K
208 nm, AR 10 pL ZFEEYEBL 40 min, FIHERILIEZ LR
F B RS L A 0.125,0.250,0.050,0.750,1.000 mg/ml. f#)
VAR, LRI JE LA BT 4 e B A A8 A s U T AR g 2 A A o
YERRUE M 28 (B 1), 43 8] | 5 2 y =7.99X10° 2 —1.08 X
10°,R*=0.995,
14 EZZZUEEENRNARZREEIT
LAl OB XA RS2 W 40 1 g A0, 43 04 OB L
10:1,15: 1,20 :1,25:1,30: 1,35 : 1 (mL/g) 5 H iR
4,30 CHEFALE 1.0 h J5# AR ERARE 1.0 h, 55 X HE 5
EATAE B e A R ) 30 mL HF VA iR E 4 BIAS A 55 1A
U D
1.4.2 7S AL PR EE XA 20052 A T g AR 4 OR
F 2001 (mL/g) 5 WER A, 4 34 25,30, 35,40, 45,
50 CRBARAI 1.0 h 5 ARICHRI 1.0 h, S5 XA &
PEATRE B R4 T4 ) 30 mL H BV 0 G 2% A4S A 655 A s
U D
1.4.3 AL FRES R AT B A1 g RS ROk

¥=7.99 x 10°x—1.08 x 10°
R*=0.995

= I I T e e |
T 1

EERIR TR
Characteristic peak area(x 10°)

0.2 0.4 0.6

J
0.8 1.0

2B B WL

Liriopesides B concentration/(mg * mL™")

(b) FrifEhk

H1 JLEik%A23 Bey HPLC &4 B Z AR 4 i &

Figure 1

HPLC chromatogram and standard curve of Liriopesides. B
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Figure 2 Effects of different treatment factors on contents of total steroid saponins from L. spicata var. prolifera

HEARHR R R EEA LI 0.5 h 1 3ERE F 2 80k
Eb A AL R R BRI ] 3 A R R 2L A M
R MA R BRI Il & B H B E w5 kit
FRER AR 1.2,
2.2.2 FENSW FHEAEXT R 2 K58 K U f7 £ o0 A
U AL, A5 H S A T A (YD X 7 A 3EBORE B R 7R AL R
J3E 2% BG4 BRI ) 14— vk 2 30 (8] 9 5 A R

Y=—0.221 6540.008 435A 40.008 79B+0.025 35C +
3E—06AB—0.000 485AC —0.000 185BC —0.000 182 5A* —
0.000 104 5B*—0.001 262 5C*, (5

B33 A LIE I P=0.000 3<C0.01, 13 W it 8] )9 &
T 2 Je i 25 P=0.797 12>0.05 , i W46 3% 25 S 5 41 751
HWHERAFEREFEESF MERE R =0.964 2, 1§ U
96.42 % (112 50 HUHE (9 A8 Sk R AP O TR U S R fige R, N S
B A5 0 400 A R R At BRI 2 R T R 0 M R T 2 2
A YR SRR R LA
2.2.3  ER AT IR IBE BEAT T 2= . AR
# 3, MBAFRLZRHRMBEEBR . ATLUEL .CHEREME
F KT P<C0.01, 36 B 2R [ $2 HU ) o) §55 0 1 4 5 o 119 52 )
e 25 A 2 KT P<<0.05, Uk B 75 OB X 885 1
S A R R 3 5 T B R B K 0,193 22>0.05, |

% 1 Box-Behnken i&it B RE &EKER

Table 1 The level table of factors of Box-Behnken design

& 2 DBox-Behnken i iZit RER

Table 2 Experimental design and results of Box-Behnken
center composite
- A B RISy
(mg * mL™1)
1 1 0 1 0.069 3
2 0 1 1 0.070 8
3 0 0 0 0.073 3
4 0 0 0 0.072 1
5 0 0 0 0.074 1
6 —1 0 1 0.070 6
7 —1 —1 0 0.063 3
8 0 1 —1 0.066 8
9 1 —1 0 0.065 3
10 1 1 0 0.067 1
11 1 0 —1 0.067 2
12 —1 1 0 0.064 8
13 0 0 0 0.071 2
14 0 —1 1 0.071 9
15 0 —1 —1 0.064 2
16 —1 0 —1 0.058 8
17 0 0 0 0.070 8
R P AL S R S AR R R S TR L Rk % R
Xof i A B A Y B I R RIUY . C> A B,

B A Wb BEALE RN
e (mL/g) L/ C 1l /b
—1 15:1 35 1

0 2001 40 2

1 251 45 3

2.2.4 WINFEEB W LM REE 1A R w4

P X 2 AR (8] Y 32 0N AT 23 BT B AT 5 (B FY
5% 7% ] = 4 725 ) W) o7 T R = 4 5 i R R e, BRI 3.

3Ca) (b)) B [ )2 48 75 b #1 IR B 5 ORH PE X 55 4 i
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Table 3 Regression coefficients, impact factors and their significances
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Figure 3  Surface figure analysis of interaction between two factors
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Figure 4 Scavenging activity of steroidal saponins on different free radicals from L. spicata var. prolifera
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