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[ Abstract ] Objective: To study the free radical scavenging capacity and antioxidant activity of total
flavonoids of Saussurea involucrate in vitro. Method: Eight methods, namely the in vitro scavenging of 2, 2-
diphenyl-1-picrylhydrazyl radical (DPPH - ), 2, 2-nitrogen based bis- (3-ethyl benzene and thiazole-6-sulfonic
acid) diamine salt cation radical (ABTS" ), superoxide free radicals (0, -), hydroxyl radical (+OH), nitric
oxide (NO) and the determination of metal chelating capacity, reducing power and total antioxidant capacity, were
adopted to evaluate the capacity of free radical scavenging capacity and antioxidant activity of total flavonoids of S.
involucrate. Result: Total flavonoids of S. involucrate can effectively scavenge DPPH - | ABTS -, -OH, NO at
certain concentrations. Its 50% inhibition concentration (IC,,) values for DPPH -, ABTS "+ ,-OH, NO were 52. 52,
71.71, 60.38, 203.95 mg +L ™", respectively, and its IC,, for O, - was 271.06 mg -L™', which was less than
vitamin C (VC, 380.10 mg-L "), and its concentration of half metal chelate was 184. 52 mg -L.~'. Moreover, it
also had a certain reducing power and total antioxidant capacity. Conclusion; Total flavonoids of S. involucrate
has a strong free radical scavenging capacity and antioxidant activity in vitro and are type of natural antioxidant
substances with a high research value and potential.
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DNA, 25 [ it S 2R AR D) Re , 76 28R A7 P 0 L R
E W PR S5 1 A RN R R R 0 i 2 T LI
. B, F3A R FERIE B B SR B R A
B AT T T 3K PR IR T T o b

KA FE A PR O K 1L 25 S SR i S, 2
PR EHE &2 AEAEANY), F2 00 T3 EH
WELH L CHON A, HERIRE RS B2
MO T A 12 AR, AR BRsE R,
THEEHEZMEEY , GBS T mAETTER L2
W 2 AR EED Bz 02 B 4
FEBT A U A0 M VR, DL BT b g o7 (4
1 AT R BUdE B s LA s ) A5 AR S R TR
Hea',

B Y2 B R AP A AE I B A B S B R
AR IE PR T, BRI, A S 56 SR FH A G 552 50 T 9 % K
A 5 TS TR A R A1 8RR T B ST E A RE ) R AT
WHIE , B 78 & B = R0 AREE BT 0 R R PT Ee
1 #a
1.1 Z4Y5iH K EH#E Saussurea involucrate ,
2010 4 8 HIW A FrsmSH P AR ARA A, &2
N R 2 24 2 B 2B 24 2 T 5% BT M ik i AR 2 e 5 1, 1-
TR HE2-= A R BF ( DPPH, Sigma, it 5
101029108 ) ,2 , 21 %1 He - K- ( 3- 2, 3 7 I 15E M Bk -6 -
fifi R ) — 2 £k (ABTS, fit 5 1001393091 ) , % b i Jt
DU % M 15 (NBT, 41t 1001330368 ) , 15 24 Sigma 2
AL AR R (L5 47787) , 18 I B A Al (NADH T, 4t
2 C1202018) , My B2 5% % FE i ( PMS, it 48805) , 1
Jy Aladdin 28w, 454 2 C(VC, Fifgrp 2 4k 27 3R
AIRAHE L5 20121111) , £ Z g 4 £ R (EDTA,
Aladdin 23 #], 4it = 46631) , H A X 57 o B 43
Mréti .
1.2 {Y# MULTISKAN MK3 %45 ( 1 35 2
AP EE A B2 F] ), UV2800SPC 748 48 -1] I, 43 5
JEEET (g TR B AL AR A F] ), AE240 AU 43
Br R ( MR ) -FE R £ ) o
2 FHiE
2.1 EIELEEAE A PRI 200 g, B L
KBS, 15 f5%5 5 70% £ B i a3 7, 0] 30 42 B 2
U, BFR 2 b i 8, G T BV, Lk £ 2 O 8
W45 W LR T 94 A B Y HPD-722 R KL W B
PR AE T B 12 h J5, 56 DL ZE AR K w gk b ik KL
JRETCM SR IG F 40% & BE PR B 78 43, WO 4E 2 1
RV, BL2S T Ry B B i Oy 3. 53 g, Ml L BT

il J5% £ 43 %k 44. 18%

2.2 HIELEE ARSI B S BRI

2.2.1 DPPH ¥ ESUAALRE S MKHESCHR (8],
IRk o K A [R5 vk B (20 ~ 100 mg-L ")
FOAE B W 125 WL, 20 B A 0.1 mmol-L™" DPPH
STV 125 Lo v W AL 23R SO 30 min, DL Z
st A s 0 BR, O AR G 517 nm R I '
JZ A, WE DPPH L BEVE W 125 pl 5 DMSO 125
pL IR -GS 7E 517 nm Lb WGBS A5 I 28 £ B R
125 L 5P EOR 125 WL 76 517 nm 4b i W6 A, .
iz (1) At B HE R,

WA = [1- (A, - A))/A,] x100% (1)
2.2.2 AMEEME T (ABTS -) 20 & i & 1L Ak
J1 AR E SCHR [9] IF M AE B, B AR R
7 mmol-L ™" ABTS {55 2. 45 mmol - L ™" i % Jig 47
RAEMZ VI E TR 16 h, Hl % ABTS™ - JH &
Bofs ABTS ™ - 5 W F B B 22 H7E734 nm Kb WO 2
0.70 £0.02, ¥ 100 wL 7 [a] J5i & ¥k BF (20 ~ 100
mg- L") BE BN 3.9 mL ABTS - %, % ik
JCE 6 min, Wl & HAE 734 nm bR A E 3.9 mL
ABTS " - VAW 5100 wL DMSO 184 J5 7€ 734 nm b1
Ay 3.9 mL ZEEW WS 100 WL ££ 5 W AE 734 nm
AbEY Ao F (1) TGS BR 2
2.2.3 BANIET A M AEFRGE S (SRSA) &
BrEALRE S A SCER [ 10 ] IR A el i, 8 AR [A] BT
VR (50 ~600 mg-L~") (YRR G 100 L, 4K K
A 50 L 500 wmol + L™' () NADH (¥ fit T 0.2
mol - L "W R L 22 vh Wi, pH 7.4),50 wL 200 pmol -
L~ NBT H1 50 pL 20 pmol-L ™" PMS, # T 25
C 24 F W 8 min, Jll &5 HAE 560 nm Abfy A,
% 50 pL NADH, 50 pL NBT #150 pL PMS 5 100 pL
DMSO 1R & J5 7E 560 nm Kb A, 5 52 50 wl NADH,
50 wL NBT #1150 wL /K15 100 pL £ & 7E 560 nm
iy A, 1% (1) R HIER R
2.2.4 FHHMEWER ZSEOCHR 1] 7k SR Al
AT T SGHE LR T AR AR P A TR A
40 pL ARKIMA 4.5 mmol - L~ f /K 1% - 2, 50 L,
4 mmol-L~" FeSO, ¥ 50 wL,1 mmol-L™" H,0, ¥
W40 WL, 4], # 8 30 min 5, 510 nmAb 45 A,
FHARAE K 4 B2 B 45 A, FH DMSO AR A i g
13 Ao 2 (1) X+ HFRFE,

2.2.5 NOWikr feMcEk[12] Fkiir. ¥R

IF) o 0 e JBE (10 R V(25 ~ 600 mg+L.7")0. 1 mlL,

JIA 0.1 mL ) 10 mmol - L ™" Al & ( %5 fff /6 5 R 2%
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PP 0.1 mol- L™, pH 7. 4) IR & J525 CEE 150
min, fil A 0.9 mL 7K F1 0. 5 mL %2 3£ % (33%
FEIRTE 20% W QTR W) , BIRCE 5 min, &5
MAERMR % £ — % (0.1% ) 0.5 mL, = i i & 30
min J5 , % 540 nm Ab i A, o B R 2% vl i AR R il
LA A AL, ) DMSO AR I WA A
iz (1) At B HE R,
2.2.6 SREESA SHIGR[13 1ML LT T
UeE, AT OB AR S 1 mL, i A
1 mmol-L~"J FeCl, -4H,0 50 pL F1 5 mmol - L~
Ferrozine 40 wL,#E %R~ ,37 CHEH 10 min J5, M
JE 562 nm gb A, FHKARE Ferrozine Il 45 A, H]
DMSO fRAEFFE S RTINS Ay, #e (1) T3 H 2
B IR YT ER R N 50% I AT R R 25 4 He
(1C5) o
2.2.7 RJEIIME  SEOCER[14] 7R IF T T
WU K AN TR) R B A B A (50 ~ 300 mg -
L™")1.0 mL,fitA 2.5 mL 0.2 moL-L ™" iy £h 28
M (pH 6.6) ,2.5 mL 1% M FALH AR, IR G
W, BT 50 C KV PR 20 min, FIA 2.5 mL
10% =58 L PRV W, B T 15 1R A ¥ WS 0> (3 000 -
min ", 10 min) , BHCE RS2, 5 mL, A
2.5 mL ZEMEAKH 0.5 mL 0. 1% i =S A2 Wi , 78
700 nm Abkg N A,
2.2.8 BPLEMLRE R ESUELRE ) HRe R
k(131770 B A ] Joi Jk vk B 1) B 5 9 (100 ~ 500
mg-L™")0. 1 mL, A 1.0 mL & 307 8 b 5 i %
£345 0.6 mol - L™ il 7 iR ,28 mmol « L ™" [y W 2 4 , 4
mmol- L™ Y40 IR 4% ) . IR AW E T95 CKRKIBHE
90 min, ¥R EEE, URIBKIEAH, THEK
695 nmAbil A,
2.2.9 HeitEgrk A Excel B0F X 45 R BEAT
Gt b, T A BRI L & + s Fon o W IE R -k
JETE Excel 8F R PERIIT )7 #2 (Y =aX + b)),
1., S 45 2415 B 2k 50% B 7 XoF 137 1) 24 90 ¥ B
3 &R
3.1 %I DPPH- YW IR >4 A8 5 34 5 o Tk 3 A
20 ~ 100 mg- L ™", i 2 K40 55 3% A 2% i vk JBE 1) 38
HXT DPPH « ) 35 B A FH 328 i 34 5, 9 HLA 845 19 it
LR, A EHIIA N Y =0.592 2X +18.899 5 =
0.987 3, iy a2k Moy BT HAS KA o N
fif| %} DPPH-f 1C,, W3 1,
3.2 XJABTS™ -fiE kR 7ESCH MK EEIEHE N REH
TESVHER X ABTS ™ - [ H i 119 5 B3k A8 7 i HC vk B2 1Y
- 04 .

*1 RESEZEMBEFREBRERESEEARN
Table 1 Free radical scavenging and metal chelating ability of total

flavonoids of Saussurea involucrate

IC5y/mg-1 "
FF: i
DPPH- ABTS* - O, - -OH NO &S
KaE  52.52 71.71  271.06 60.38 203.95 184.52
S
vC 30.44  18.30 380.10 43.82 153.95 -
EDTA - - - - - 62.07

0TI B 3 K5, 7E 20 ~ 100 mg- L7 5 RGP LS
ZLBMENFER Y =0.658 3X +2.795 6,r =0.995 6,
AT Y S BT ER X ABTS ™ - iy 1C,, W3 1,
3.3 X0, -myiEBR Xt 0, - MIEBR, R NADH/
NBT/PMS A % , K45 ¥4 8 B Fil 7F 50 ~400 mg- L~
XF O, - B IE BRSO MR, L Ir R R
Y =0.1247X +16.199 ,r=0.976 4 ,1C,, W% 1,
3.4 Xf-OH WEKR KRETZELHAELRS ~
200 mg- L' Xf - OH ) 3% bk 2R Bt % H¢ JBE (1 3% K 1 4%
RATHA, KA LB X - OH 1 1C,, WLk 1,
3.5 XJNO MVERR  HORAE & M 7E 25 ~ 400
mg- L' NO () ¥ B 3 it 25 ¥ FF A 38 K 7 348 K, 24
We FE KT 400 mg- L7 B, K 4 25 3% B 3 R 6 NO (1)
WHERRZEWE TR E, 28, K S % B8 i Xt
NO [y IC,, W3 1,
3.6 &JEEARN RKEITELEMAEAR —ER
SIBEART AT ENBLE AT A 2 5
BEREWEILRL,
3.7 WJEJIME  AE K S I T TR R
100 ~300 mg- L ™" B, Bl vl B 3 R OB B4R 55, 5 VC
TER@H—%, W2,
3.8 DiEfLBE M E  RAETE L EE M VC
7E 300 mg-L™"IF, T 695 nm i 5 840 A AL BE
53 5 W G B 4351 oA 0. 765 F11.039, £ 500 mg -
L R HO a2 B4R AL BiE 0 A B B W O
S350k 1,179 Fi1 1. 876, W33,
4 it

AL X R A 5 B B R A AhIE B DPPH -,
ABTS"+,0; -, -OH,NO K H: 4 Jg& B Fnfig /1 if R
T BPUEARRE ST AT TS S5 R BN, R
M4 A% DPPH-  ABTS "+, 0, +,-OH,NO ¥ HA —
SE I E B AE S, Ko Xt DPPH- ,ABTS* -, - OH 1 NO
(4 1C, 4> 1k 52.52,71.71,60. 38 ,203. 95 mg-L ™",
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R2 XEBEEEREMARRERENERAWE (2 £5,n=3)

Table 2 Reducing power of total flavonoids of S. involucrate (x +s,n=3)

HE /A
ET
50 mg-L~! 100 mg-L ™! 200 mg-L ! 300 mg-L~!
KA E A R - 0. 445 0. 009 0. 860 +0. 009 1.234 £0. 036
Ve 0. 346 0. 005 0.749 0. 004 1. 341 0. 006 -

RI XEBESEREMARNRERENSAEUEANNE (2 £5,n=3)

Table 3 Total antioxidant activity of total flavonoids of S. involucrate (x +s,n=3)

SR /A
FE il
100 mg-L ™" 200 mg-L ™! 300 mg-L ™! 400 mg-L ! 500 mg-L !
KA T S 0.256 0. 022 0.475 0. 009 0.765 £0.010 0. 970 +0. 039 1.179 +0. 058
VC 0.325 £0.012 0.677 £0.011 1.039 £0.015 1.402 £0.014 1.876 £0.014
PO i 2l G - < IC,, & 271.06 mg - L , < VC potential of melanthera scandens [ J ]. J Acupunct
(380. 10 mg'Lfl VIR HBEA —EMamELE . Meridian Stud,2010, 3 (4) :267-271.
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