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Optimization of extraction process, analysis of chemical constituents and
evaluation of anti-oxidant activity for flavonoids from various parts of

Cardiospermum halicacabum

XUE Yong-lan'*,  TENG Yu®, ZHOU Ying-you®,
(1. College of Pharmacy, Guizhou Medical Unwersity, Guiyang 550004, China; 2. Guizhou Provincial Institute of Food and Drug Conirol, Guiyang
550081, China)

LI Yong-jun'”

ABSTRACT: AIM

Cardiospermum halicacabum 1., to analyze its chemical constituents, and to evaluate its anti-oxidant activity.

To optimize the extraction process for flavonoids from vines, leaves and peels of

METHODS With extraction temperature, extraction time and ethanol concentration as influencing factors, the
extraction amounts of total flavonoids, quercetin and apigenin-7-0-glucuronidethe as evaluation indices, the
extraction process was optimized by orthogonal test. UPLC-QTOF-MS/MS was adopted in the analysis of chemical
constituents, after which the scavenging rates of DPPH and ABTS free radicals were determined. RESULTS The
optimal conditions for vines were determined to be 80 °C for extraction temperature, 150 min for extraction time,
and 60% for ethanol concentration. The optimal conditions for leaves and peels were determined to be 80 “C for
extraction temperature, 120 min for extraction time, and 60% for ethanol concentration. Total 14 flavonoids were
identified. The ICg, values of vines, leaves, peels on DPPH free radical were 2.36, 10.38, 0. 50 mg/mL, while
those on ABTS free radical were 2.35, 8.15, 0.52 mg/mL, respectively. CONCLUSION Rich kind of
flavonoids is observable in various parts of C. halicacabum , whose anti-oxidant activity is sequence of peels>vines
>leaves

KEY WORDS: Cardiospermum halicacabum 1.; parts; flavonoids; extraction process; chemical constituents;

anti-oxidant activity ; orthogonal test; UPLC-QTOF-MS/MS
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(BHT) ( I & se AR LR BRA R ) o 511045
K H S BT, 28 5t v B 25 K24
PRCH RS e e, TA 8 H'Y RfE, HH
B L R AR R BT 60 CHLA R
3h, BRE, o2 S0, B, O (@i, -
Mg T AR R A R AR 3 KB (41
Bral, RET S TR TAHRAR)

2 HEE4R

2.1 XEHEAEMNE RHMSOCEE,

2,11 fhkaiawl s BUsE ., ihL R R
252.0 g, WEEFRE, MMA 50 mL 60% LB, FRE
Fide, MIGEEEC2 h, BHIEFIR, 60% 2 kb2
WK R, ug, BAS.

2.1.2 XPREAAMEEIR BOS T XTI ZY 10 mg,
FEFRE, BT 50 mL &I, 60% L EER I
ﬁ%%ﬂfﬁ, Hits (E\%idzgg‘]jﬁ 0.2 mg/ml) ,
2.1.3 B4 RS NaNO,-Al (NO,),-NaOH .
UL, RS OGRS O A E, BT
25 mL B, A 1 mL 5% NaNO,, ¥4, HE
6 min, fIIA 1 mL 10% Al (NO,),, #&5], #&
6 min, fIA 10 mL 4% NaOH ¥, 60% Z % 5E %
2, #E 15 min,

2.1.4  KEIUPE KGR E B REAY L IR A TGS
W, % “2.1.37 WRERE, L 60% LA
FIXTHR, 7E 400~700 nm 3K G BN #E TR, 45
R, HBEWIITE 510 nm A0 R M, Sk £
YERASI K

2.1.5 &MEXRARELE SHEEER “2.1.27
TR X IR AW 0.5, 1.0, 2.0, 3.0, 4.0, 5.0,
6.0, 7.0 mL, & “2.1.37 W R @, 16510
nm Y RKAS T A W RE LA R I v B A A Ak
(X)), WE R AFR (A) #EATRIE, 875
FEH A=0.014 9X-0.005 5(r=0.999 9) , 7£4.46~
62. 44 mg/mL JEEINEE LR B

2.1.6 KEERE KHEEHR <2.1.27 HFX
PSR 2.0 mL, % “2.1.37 W FERE, 76
510 nm &AM 2 6 MG, W45 RSD
0.94% , RUAHETEHIE R,

2.1.7 RUEMERE  AEEWRBOE . i REBK
% 2g, ¥ 2117 TRERI SRR, T
0.2.4,6,8,10, 12, 24 h HHEHEEI 0.5 mL,
e “2.1.3” TN kR A, FE 510 nm K A0
FEWOCRE, A3 H RSD 430k 1.83% . 1.67% .
2.02% , FEHEEIAE 24 h WA EVE R,

2.1.8 EEMIRAE KEWRBE. . RERKR
&6y, FH 2, % “2.1.17 TR EmlA Al
PRVATR, MRS EEC 0.5 mL, % “2.1.37 TR
Tk, 7 510 nm AR E W R, DAL
RSD 235110 2.21% . 1.98% . 1.53% , FKBiZ% 7
HEM R,

2.1.9  JRERNSCRIRES R EEER S O AT R
M SRR 6 By, B4 g, KERE, %
100% ACEIIAXT BES,, #% “2. 1. 17 TR 5 kil &
P, RS % 0.5 mL, % “2.1.37
TR 7 B, 7E 510 nm P KA E OEREE, it
CAEEE S A E S NS 4 B TR i if =2
R 43 5] 98. 85% . 102.13% . 98.47% , RSD
I35k 1.65% . 1.35% . 1.98% ,

2.2 MEHF. FREFOT-HEABEBERT SN
& RJH HPLC ¥,

2.2.1 @& SHENNE " a5
i, Waters-C, 035 (4.6 mmx250 mm, 5 um);
WAtHONE (A) -0.1% WEf2 (B), BEEEPEML (0~
10 min, 5% ~15% A; 10~20 min, 15% ~17% A; 20~
32 min, 17% ~19% A; 32 ~40 min, 19% A; 40 ~
50 min, 19% ~25% A); AR E 1.0 mL/min; #
7530 °C; AP K 350 nm; PEREE 10 L,

2.2.2 MHEGEWH S BB TSR
R-7-0- R PR O B E f, IMA 1 mL
WA, WEERRE, BIAS (7 3 5o e B 43 )
4 976.25, 2 087 pg/mL) .

2.2.3 M@l B <2011 IR K
FIABOE B, 0.45 pwm FLIEMETE, RITE,
2.2.4 RGEEMAMELE E “2.2.17 HiAE%
PET, XFRE A VR A a f p  R B B
[ EEA—2, HBERT LS, W1,

1 2

v A
B
A { J C
A__j — J\ D
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TE: A~DArRlxd gl o B, ok, REE
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Fig.1 HPLC chromatograms of various constituents

1817



2026 4F 6 A
Fa48 K HFol

R %

Chinese Traditional Patent Medicine

June 2026
Vol. 48 No. 6

2.2.5 LMXRFRFE AEERIR ©2.2.27 T
FXFHR VAN 0.25, 0.5, 1.0, 1.5, 2.0, 3.0 mL,
BT 5 mL T, 60% LB ERBLE, B4,
TE 92,217 BUEAGERAETHENE, DO IR 5 5
HUBE R AR ER (X)), BRI AR (V) iF
PE, S50 1, THIS 7R 4 B 5 BN 2
PEXRRRAF,
K1 BHAEMEER (n=6)

Tab.1 Linear relationships of various constituents(n=6)

Lt/
% [EYEp:E: r B
(pg-ml™")
it K 1 Y=6.798 00X-2.718 16 0.999 96 48.81~585.75
FE3RE-7-0-  Y=8.431 96X-45.077 10 0.999 93 104. 34~1 252.05
AR R

2.2.6 FEWEIAE  REWIE <2.2.27 TFXf
A 1.5 mL, BT 5 mL 8P, 60% ZEEE
RRZFE, 825, 16 “2.2.17 Wi sk kee
ME 6 Y, MIAFME LT 3% 3R -7-0-7 %) B B R
FIETE AL RSD 43510 1.51% | 1.34% , FW{XE
K % AT

2.2.7 FEMERE B <2.2.37 I A A
WodE, SR TFTO0, 2, 4,6, 8,10, 12, 24 h
TE “2.2.17 WA NS, WSk, ot
SRRz bk i AT L RS FE-7- O~ 2 A T T Y e T A
RSD 739 0 1.18% . 1.57%, 1.69% . 2.15%, 0.63% .
1.14% , FRWFAHETRAE 24 h NEREMER LT,

2.2.8 HEEMEAE HEEWREE. . REBK
B6ly, Hin2g, ¥ “2.2.37 WF IR
FRUATR, TE €2.2.17 WSS SRR, W
1. L R PR L SR R -T-0-7 H R B
FRFF & & RSD 430l 4 1.88% . 1.97%, 1.36% .
1.95%, 2.03% . 1.47% , £WZFEERZERL
2.2.9  AERIRCRIRES R Lo R R |
M SRR 6y, B g, KEWE, %
100% KRS 2 IAXT IR &, $2 “2.2.3” TR ik
TR W, AE “2.2. 17 WG5S0 T ERE
WisE, TR MR, 455, . mh. SR i
T TR -T-0- % BE 1 R 1 7 25 ek 17 e 32 43
SR 100.74% . 102.11% , 99.75% . 101.38% , 98.56% .
100.33%, RSD 43 %] & 1.88% . 1.97%, 2.36% .
1.95% , 1.58% . 1.78%

2.3 RERIZLMKA

2.3.1 fEHUGEIE OMEWEUE. i REBER
%5.0g, BTEIKEHS, 4000A 100 mL 50%
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S, ARl AR, $R ST R SR P <
ZSAhE, HREREW, SRS, F R 50 mL i
i, 50% CREER RZIE, B9 SERGR, TE B
B M ECH . TSR R -T-0-H A BERE R H S

e, Aty x=CV L ey i

W, CONEWREIRE, V NERIRRL, D Wikt

55, W RZIMEAL TR,

2.3.2 EXRRE FERFNZREER L, Bk,

M REBRS S g, BERRLE 1 20, FREOR

2w, DHRBGREE (A) ., #£HUsE (B) . 4B

R (C) JsgmAzR, BERAKFEILE?2,
*2 EXRBERKATE

Tab.2 Factors and levels for orthogonal test

K HR
A BRBURE/C B EH/min - ¢ ZEEEBUNEU %
1 60 90 50
2 70 120 60
3 80 150 70

PESRECER[11] HRiE, W7 R, M
T PR R -T-0-H 25 BH 1 R 1 42 U AU R B0y
BRO0.4, 0.3, 0.3, ITREEAEIES, AXNNER
W= BB B B/ 6 v T 2 R fe K AE ) %
100x0. 4 + (Mt B2 7 £ HUAE /4 R 1 48 B o e K
fH) x100x0.3+ (J7°3% 2 -7-O-H % W 1% 1R 11 42 HL
/T B -T-O-F %G 0 R T PR A e R ME ) x
100x0. 3, Z5R WK 3~5, HILATH, Bt T2
N AB,C,, BNRBUGEIE 80 °C, HEHUH}E] 150 min,
CPEER T B 60% 5 . SRR T2 h
A,B,C,, BIEBUEEE 80 °C, $ZEUHE] 120 min, 4
FEAARAR AT B0 60% 5 25 PRI h e . I 6 T 44 Tt 1Y
SRR BRI A>B>C X5 Bz o8 T 4 B i 1Y) 52
MFEEMKIK R B>C>A, 7ok, MR -7-0-4
EPNEIERR T i, R P | M S
B o

RIG, AT 0, @R WEK 6, htnl
A, AR IR TP I A AR AR R
A>SB>C, XS R A £ B ) 52 i AR AR YN B>
C>A, 535 —5, HHBETHREA, hgRE,
REHHE BABERN (P<0.05),

AT ALY 10 g, KEBEMOE, & FiRiik
T AT 3 LIRS, 45 R WE 7, i ar s,
A uB L E PR IO SR s TR 3~5 1, FFET
A RAREZ BN, RNZ T 2R0E W
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3 EXRAWIEITEER (B)
Tab.3 Design and results for orthogonal test ( vines)
e . PEHCE/ (mg- g™ s
g B ¢ PEER TR m (ﬁ;;;-o-fﬁ%i@%ﬁiﬂﬁﬁ RN
1 1 1 1 1 20. 10 0.26 1.20 79. 60
2 1 2 2 2 21.33 0.29 1.32 86. 53
3 1 3 3 3 23.23 0.28 1.27 87.93
4 2 1 2 3 21.17 0.31 1.38 89. 05
5 2 2 3 1 21.88 0. 31 1.39 90. 48
6 2 3 1 2 23.51 0.27 1.30 88. 31
7 3 1 3 2 21.01 0.36 1.32 91.24
8 3 2 1 3 23.48 0.37 1.31 95.97
9 3 2 1 23.11 0. 40 1.36 98. 67
SEHAE 1 84. 69 86. 63 87. 96 89. 58 — — — —
SEHIE 2 89. 28 90. 99 91.42 88. 69 — — — —
A 3 95.29 91. 64 89. 88 90. 98 — — — —
2 10. 61 5.01 3.46 2.29 — — — —
Fa4 EXREEITELER ()
Tab.4 Design and results for orthogonal test (leaves)
. . $EHUER/ (mg g™ .
s b ¢ D) g AR ErowEEERE PO
1 1 1 1 1 8.12 0.26 20. 88 88. 68
2 1 2 2 2 9.17 0.28 21.71 96.27
3 1 3 3 3 8.52 0.29 21.78 94.59
4 2 1 2 3 9.12 0.28 21.82 96. 21
5 2 2 3 1 9.38 0. 30 21.61 99. 03
6 2 3 1 2 9.09 0.27 21.42 94.54
7 3 1 3 2 9.35 0.28 21.84 97.21
8 3 2 1 3 9.15 0. 30 21.53 97.94
9 3 3 2 1 9.23 0. 30 22.33 99.36
T 1 93.58 94.30 94.27 95.95 — — — —
T2 97.02 98.03 97.70 96. 43 — — — —
T 3 98. 45 96.72 97.08 96. 66 — — — —
W2 4.87 3.73 3.43 0.71 — — — —
x5 EXRBIGIHEER (RE)
Tab.5 Design and results for orthogonal test ( peels)
p e R/ (mg-g™! s
R A B ¢ D) %%E; T R
1 1 1 1 1 160. 13 24.45 0.43 93.92
2 1 2 2 2 170. 55 25.08 0. 45 98.35
3 1 3 3 3 163. 48 24.53 0.43 94.77
4 2 1 2 3 163. 11 24.91 0.44 95. 81
5 2 2 3 1 174.17 24. 84 0.43 97. 54
6 2 3 1 2 175. 69 23.45 0. 40 94,22
7 3 1 3 2 162. 09 24.75 0.43 94.72
8 3 2 1 3 177. 89 24.40 0.42 97.19
9 3 3 2 1 176.78 24. 44 0.43 97. 65
TFHIH 1 96. 13 95.27 95. 56 96. 82 — — — —
T 2 95. 86 97. 69 97.27 95.76 — — — —
FHIME 3 96. 52 95.55 95. 68 95.92 — — — —
2 0. 66 2.43 1.71 1. 06 — — — —
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K6 HENER 2.4.1 HHASAER S BRI O B BUR S
Tab. 6 Results for analysis of variance i, W45 15 L 2 WS V8 T , K5 B FREL 0.2 g b
W WE  REVIR AME P P H, BT 50 mL T, 80% AR R 21
T A 169. 76 2 21.23  0.045 N A1 e B S -
B 5 s ss o K, 85T, 0.22 pm RFLIBARL IR, BIAG
c 18.00 2 225 0.308 2.4.2 HrE&fE
D(iR2) 0.80 2 - - 2.4.2.1 JHi% Waters ACQUITY UPLC BEH C {2
it A 37. 64 2 48.29  0.020 - e N
p N X o o085 TEAE (2;1 mmx50 mm, 1.7 pm); mhfjﬁﬁyk (3
c 20.07 2 25.75  0.037 0.1%HR) (A) - (& 0.1% L) (B), #
D(i%3%) 0.78 2 — — FEVERE (0~0.5 min, 5% B; 0.5~8 min, 5% ~40%
* A 118 2 L9803 B; 8~15 min, 40% ~100%B; 15~17 min, 100% B
B 13. 42 2 22,62 0.042
c 7.53 2 12. 69 0.073 17~ 17 1 min, 100% ~ 5% B; 17 1 ~ 20 min, 5%
D(i%%) 0.59 2 — — B); WA 0.3 mL/min; K 35 °C; #HEMEE

2.4 By H RF UPLC-QTOF-MS/MS ¥,
=7

1 nlL,

WIERWER (x2s, n=3)

Tab.7 Results for verification tests (x+s, n=3)

fHiIna RIETZ

PR/ (mg-g™")

BT Wik B 1 TR -T-0-F B PR R Y
T RBUREE 80 °C , FEHUAT[E] 120 min , ZEAARF43 40 60% 23.44+0. 18 0. 40+0. 01 1. 40+0. 13
i PEBUEE 80 °C , HEHUAF ] 150 min, ZFEAFL /34 60% 9.51+0. 11 0.31+0. 03 22.01+0. 55
K FRBUREE 60 °C , $2HAFE] 120 min, ZEHARSM 4L 60% 178. 11£0. 95 25.11£0. 12 0. 46+0. 01
2.4.2.2 JEiE EBIENWIE FUR (Dual AJS  2.4.3 Z5REHr @it Qualitative Analysis B. 08.0

ESD); s, SRR 320 C, BB E 8
L/min; ZAb8E 135 psi (1 psi=6. 895 kPa) ; HH
SIRFE 350 °C, PR E 11 L/min,

R B TR B TR, 153 —%% TIC (i fe —
HEER BT, WK 2, 15 METLIN PCDL %448 1%
AEESCHER T, FE%E e 13 FhEeER, B4R LEE 8,

783.160 0 5751187
R 4470929 s c
4230725
623.1254 07.1311
269.043 4
1750262 2840325 1489.1026 | 113.008 0 ]420.9855053'32(11[711-704 1250243 2897725
100 200 300 400 500 600 100 200 300 400 500 600 700 800 100 200 300 400 500 600
miz miz
300027 8 371.0989 3
D 63,0886 F 00.028 1
505.098 4
5331305 i
*
209.066 8
113.024 9 | 490.104 4 178.9990\ 463.087 7
T T T T T T T T T T T T
100 200 300 400 500 600 100 200 300 400 500 600 100 200 300 400 500 600

m/z

ml/z

e A~F S0 AR R FE 40BN 7L 2N . 6-2 SRR R 7- M0 1 -3- 4 A MRS R . Hispidulin 7- (6'-E-p-coumaroylglucoside ) |
5,6, 7, 2-PURRIEIAE-7-RAATHERERR Y | 3R -6-C-B-D-MEM AN -8 C-o-L-WL I FTHLAA MY . B2 K 7- (6-ZBERIH ) .
B2 FESRIY _EEREFRIZE

Fig.2 Secondary fragment ion mass spectra for extract from C. halicacabum

DA Ez R0 S 28 -7-0- 4 5 RS R AT R 491

B AE— TS T 1 O B B[] 8. 453 min, 40T

BT m/z 2 447.095 5, HENHST08 €, H,0,,,

TR BT m/z 301,035 8 S T X
1820

—5F CH,,0, Mt oo i [ (M-H) -147]7,
m/z 178.999 0 N4k LK K — 731 C,HO0, M
[ (M-H) -147-122]", Z5G3CHK [12] %7€ it
s JEETE— BTG A OR B I )2 8. 237 min,
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T BT m/z N 445.078 5, I H 70N
CyH 0y, B 7 B 7 m/z 113.024 8,
175.024 3, 269.046 3 S5 € H,, 04, CysH,

05, C4HyOq 1 sk e, 4 & Uk WGBS ], METLIN
PCDL B8 . SCiHk [13] %@ NIFR &K -7-0-% %
PHIETR

xS FIMRREIMUEZNSLEELER

Tab.8 Results for chemical constituent identification of extract from C. halicacabum

) AHXS & /%
= /min 7 G DFE z R z
F5 1 4 ST AFEFmz BRETF TR
1 5.513 KRIBE R 4RI T-2L 2L ) CyyHag 05 623.13 175,284,447 — — L02
2 5.631 6-FR AR HF T3 A R ) Cy3Hyg0np 783. 16 269,607 L1 - —
3 6. 468 hispidulin 7-( 6’-E-p-coumaroylglucoside ) C3Hy)s05 607. 15 125,289,423,575 — — 0.70
4 7.361 AR E-T-0-F A Wi R A L CyHi50p, 461. 07 113,285,327 2.34 2.94 —
5  7.388 5,6,7,2"-PUER LB -7 -4 A Cy HigOyy 461.07 285,300 —  — 039
6  7.504 S ) Gy HyO,, 463.09 153,301 — — 612
7 7. 830 Wiz % 3-0-75 e R A 2 i CyyHp 05 549. 09 151,300 — —  0.49
8  7.906 B A 1) Cy HyyO4 431.10 285 0.53 0.44 5.91
9 7.961 JFrIEE-6-C-B-D-NLIEANEIL-8C-a-L-ME IR FIAAHETT  CosHypsO o5 533.13 209,277,371 —  — 15
10 7.995 Witz % 7-(6' -2 BE A R ) 1) Cp3H,0 4 505. 10 178,300 — — 43
11 8.103 PR - A R R 1 1) CyHis0,, 445.08 113,175,269 7.59 20.34 1.48
12 8.453 Wz g (12) Cy HyyO 447.09 179,301 1.98 1.48 22.85
13 8.509 6-0-H SL 2R 12) CpyHy0,, 475.09 113,175,299 6.01 6.63 —
. —FR AR Sy
2.5 HAANEEIFN 1007 A A
2.5.1 (R A WO 0 2 B OGS ol | S
Wi bR 25 QBT Ve UR TR, A %5 PR IS &8 8 K, g ,
. N % 5 . — = 3 % m I ¢/
50% DMSO ¥ i I BE AN R B i vk B, R4S, gl U .
2.5.2 ICy (EFEE LURE B T Wk I 6 A 4 2ol . .
N \ g N . m F -
H B I R AN AAR AT, AT A B iz 4 o +u+gz
=% i ’ A
L 10, (B (3 I 2K 31 509 IS I3 B v 7 ) 507 #. . im
. . \ § . g 4&C
AN, BrE LIRS of ¥
2.5.3 DPPH HHi3LiERRAES S BE M 5 : 0 5 20
BT, JERPEB R, BORIR] T ik B A R (mg mL)
% 0.1 mL, A 4 mL 50 mg/L DPPH W B, 27 B
a
Ay, =R B L W 30 min, ¥ 0.1 mL 50% 10- :
DMSO Fil 4 mL HERIRA), fERZ FIXTIR, iR ~ o
C. BHT fE BERS R, 76 517 nm A< b I 5 % E
YeRE, FAT3 UK, T DPPH H LR, At sl
N Al’Az — Lj 4
R = (1-— ) x100% , JEh 4, &% b b
0 24 =
DMSO, DPPH H 3 W 6 B, A, Fn A 5. ¢ d
N o . N 0 : . . . T
DPPH H HHEEMWOGEE, A, RontEmuk ., T EEO0 e W R BHT #HE¥C
AL

JE, ZERILE 3, tE 3A AT, BER HRHCY
W EERS N DPPH A B E0E bR T &, JF HlE, mt,
RE . BHT, 4% C /M ilfERIETFE S5, 20, 1,
5. 0.25 mg/mL J5 ¥ T V-5, & 3B AT A, e
m M BHT, 44K C X DPPH A H1 30 1C,,
{3514 2.36, 10.38, 0.50, 2.28., 0.13 mg/mL,
RV BRRE IR A 2 C> 2> BHT = >

E: ARNSTFHERARELZS (P<0.05),
B3 &St DPPH B BEFBREE RN
Fig.3 Effects of various parts of C. halicacabum on

scavenging capacity of DPPH free radical

2.5.4 ABTS HHIEEREES SRuHnE
BRI, ISR, 4% 14. 0 mmol/L ABTS

1821
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W, 4.9 mmol/L i B FRFI VAR, #5810 mL, &
BHE), FWRBOCLRAT 16 h KL LRI R, 46
FRKFERE, 7E 734 nm P AR5 S W S 1 Sy
0.7£0.2, BRIy ABTS H AL TAEW , BN [A] 5T &
WAL 0.1 mL, JIA 5 mL ABTS AT
EW, ¥4, #E N 6 min, ¥ 0.1 mL 50%
DMSO H15 mL glifb7KiRA), fEAZ XTI, i
K C, BHT ENBHMEX IR, 7E 734 nm P40
WO, AT 3k, T ABTS A MEERRE, &

LS A e _ _AI_AZ
KMHRE= (1
0

DMSO, ABTS [ i W% B, A, RoR il
ABTS B HEEWGREE, A, il aifb/Kmot
JE, R 4, dE 4A AT, BEE SR B R
WEESE N ABTS A M ETE R m, M, L, R
B, BHT, 4EE %R C o AlEm & T2 5, 20, 1,
0.25, 0.25 mg/mL J5 # T V-, &l 4B 7] A1,
BEL ML RHZ . BHT, 443 C XF ABTS H )
IC, fH 70 9 & 2.35, 8.15, 0.52, 0.11, 0.12
mg/mL, BIVERRAE IR 4EAE R C=BHT> R i >
>t
3 WHiEER

fFI A B IR R 2%, DA — o A T 48
FIRETCIE ORI IR 2 M B AR T i, AR S22 DAL BT
MR | SR 2R -7- 0~ %G BE B IR 1 £ B S 1T
FEbR, FEORIE R B PR R B FEB s e o, $2
PP RN, HARIBCE 5E ), JF HALLE
PR ARE T iE, AR

] DR Ly e B A T B B e A e, A
RO E S AR RES, DL B M LR, A
W M B 3 SRS R A
ML, JF Hak TR B AL E X R L 1 5
R-T-O-F AR RR AT, WO 8 R B p R A TS
PR T, Sak, B A R AP A A 5
SVHCR R R OEARDG, RPSR B SHESI

gE LTk, BERE OB MY,
B2l PR SO EA BRI R I R
N HRTR, H B AT E P XHZ R RO L T
YE | AEWITENE . EHPLR ST H PR D A
T g R B N SR S v g o G B £ 5 T =
2z, PR TR, R BZ 2R AN
TEYEAATER R 22 5, W L TIF A S R~
CIETA:OLAE/
1822
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I0 é ll0 1I5 ZIO
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8- s
74
764
—
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g ]
g o3,
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17 d
0 e e

B R BHT  AEEC
AL
T ARNSEREERABEZES (P<0.05),
E 4 B SEBAT ABTS B HE B EE MR
Fig. 4 Effects of various parts of C. halicacabum on

scavenging capacity of ABTS free radical
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