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Antioxidant activity and protective effect of ten varieties

geo-authentic traditional Chinese medicine of Guangxi

ZHANG Bing'", CHEN Cong"", PENG Yanfen'", WEI Kunhua®, YU Qiming', TAN Xiangduan'"
(1. a. College of Pharmacy, b. Guangxi Key Laboratory of Drug Discovery and Optimization,
c. College of Public Health, Guilin Medical University, Guilin 541199, China;
2. Guangxi Key Laboratory of Medicinal Resources Protection and Genetic Improvement,

Guangxi Botanical Garden of Medicinal Plant, Nanning 530023, China)

Abstract This article aims to investigate the antioxidant activity in vitro and protective effect against H,0,-induced
oxidative damage of different solvent extracts of “ten varieties geo-authentic traditional Chinese medicine of Guangxi”
in HepG2 and LO2 cells. Methods With “ten varieties geo-authentic traditional Chinese medicine of Guangxi” as the
raw materials, their different solvent extracts were prepared with water and 75% ethanol. The antioxidant activities of
different solvent extracts were evaluated by DPPH, ABTS radical scavenging method and Fe' reduction capacity
method. MTT method was used to evaluate the protective effect of different solvent extracts on H,0, induced cells
oxidative damage. Results The aqueous extract of Spatholobus suberectus Dunn exhibited the strongest scavenging
ability for DPPH and ABTS free radicals. The 75% ethanol extract of Spatholobus suberectus Dunn showed the
strongest reducing ability for Fe'". The aqueous extracts of Euchresta japonica Hook.f.ex Rege and 75% ethanol
extract of Cassia Twig and Spatholobus suberectus Dunn had the strongest protective effect on the cell viability of
HepG2 cells. The aqueous extracts of Abrus pulchellus subsp cantoniensis ( Hance) Verdcourt and the 75 % ethanol
extract of Dimocarpus longan Lour and Curcuma kwangsiensis S.G.Lee et C.F.Liang had the strongest protective
effect on the cell viability of 102 cells. Conclusion The antioxidant activity and the protective effect on H,0,-
induced cellular oxidative damage of different solvent extracts of “ten varieties geo-authentic traditional Chinese
medicine of Guangxi” are compared in this study, which provides an experimental basis for the later antioxidant
research and development of “ten varieties geo-authentic traditional Chinese medicine of Guangxi”.

Keywords :ten varieties geo-authentic traditional Chinese medicine of Guangxi; different solvent extracts; antioxidant

activity ; anti-cellular oxidative damage
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(19 2 — He g T AR KA SCIR R R R 45
WRZGH AP E AL RE T EA T AR U R T 5 . AT 5T
XFRE IR AWK 25 44 HEAT RGHTIT, B 7EIFAG X 4k
YRR U (035 PR Lo ARSI S AL BE I R 25 5
PR B H,0, 75 % HepG2 il LO2 2 i %Ak 5t
DA T, O B R 4% A 24 B4 2 — 20 0T )
FHAR LB SR SR K

1 #elER=E
1.1 #R5EH

S BT AR AR 2R P 2 A 4
PR A 40 R HepG2 40 A IE 40 i 5
L02 41 (W [ ik 38 A A R A PR A D) 5 1,
1-Z2RE-2-T5 P (DPPH) (2, 2"-BR AL (3-Z LK
IFIEREIR-6-R 12 ) — 4%k (ABTS) | id B R4 (447
a) A (HTal) (W ) R PE B Ak T B A BR
28] s AR (DMSO, 43 i 4t ) (I [ i i
THRHE A BRA D) 52,4,6- = (2-1k8E) -1,3,
5- =& (TPTZ,98% ) (W4 [ b5t & R BHE A B2
F) 5T (W A RS e MR A PR AR s R
TR A 1 4 s kA AR A FR A 7)) s DMEM
FHE R (W H 22 E Gibeo A ]) 50.25% &
Bl WU [ 785 % (100 U/mL) /455 % (100 pg/mL) ]
TRAW3-(4,5- 7 F FEEME-2) -2, 5~ % i U 40 e
JRER(MTT) (Mg B AL R T AR 5 B4 13 (1
AU FEBAF) .

12 HFE5E&

V-100 B JiE 5 2% % A (W [ B+ B A A
ME204E 4347 HL R (1 3 AR -6 1) 248
WAHRAF); Z e MR (1 B 3€ E Thermo
Fisher A ®]) 5 —AALRRI; 3246 (W9 £ [ Eppendorf
5H)) s UV-2700 225853 0GB T (W A H A 8 X
WA PR T ) s Direct-Q 8 FRALKHLHI £ (1 F 72
A o
1.3 XRWHZE

B R IR T 29 RIS L 60 H i, 4 12 50 i
AIKER 75 Y% 2B J AR B . 7860 C 414 T i
BRI 72 h, #E O AR P A 24 h R Ak B
30 min, FHUEFIAR IR, 16 40 °C 514 F e 7%

KA A 4 B IR TR 1710, 985 R B 25 B
THEESRATR TR o KSR T8 K % B A7 ik
T-20 CokAH£ o Jo 3 S5 i FH$ 35O 347 i % )i
P S s 2%, ]

1.3.1 G R AR & e QR &
IR AR AR R o DI TR R
i, 76 750 nm 35K A0 I 5 WG 2, 45 B A5 i it 407
FE.Y=0.617X+ 0.050,R*=0.991 2 ( H ¥ Jymg %
JE X RIRE TR o dl it b i il 207 #R 5
CHETIR” 25N RV R B O B S S =, IR
TR (gallic acid equivalents, GAE) 512H4¥) T
HA AR R, @ MR A e g E o LA
TORARHE S, 7E 415 nm PR AN DN E TG 45 B4R
HEMZR 7R . Y=1.423X+ 0.045,R*=0.995 7 (Hh ¥
HWOCRE X S TR ) o dE ARt 2 R
AR A IR 24 S [ I R B IO ) B
FH T 24 4 ( quercetin equivalents, QE) 5#Hu4 T
AR R . QR & B I R R - TR
DLV A AR 5, 7E 490 nm iz 4 A0 I WO RE
BERE 2 FE. Y=0.017X~ 0.017,R>=0.998 4
(CHA Y WG RE  X hy # Z WE VR B2 ) o o A o it
LT TR 25 WR 25 M AN [V ) S U i) 22
Wi, I AR Y 4R ) T U RR
1.3.2 “HEuR” 25M AN [R A B AR ST A AL
WEPENE  ODPPH [ pILiEBRIGHE A Il
JE “FETIRT £ IR 25 M A R RS2 U 6T DPPH [ Hy
FLY 5 B fiE 51 ( DPPH radical scavenging activity,
DRSA) , ¥ 10 wL #2HUVA W 5 100 pL DPPH %W
IRA, WL 30 min J5, 78 517 nm P R
FE SNSRI OCREAE Ay o AL 50 Z AN AE , AR
[ AR L s 3500 20 A QR A 0 TR, DA A AR i 1)
WOGEEE A, , FIARTRMARFR A 524X DPPH 5K, il
PRI IR A A OGEEE A, , DPPH Bl ARTE R
AR R (20) = [1-(4,-4,) /4, ] %100,
@ABTS [ i B35 BRIGTERIE ™ o I “H: -k
KRR N [R5 0 $2 B 6F ABTS [ Hy 2 9 3 BR
fiE 71 ( ABTS radical scavenging activity, ARSA) ., ¥
14.8 mmol/LABTS ¥ 5 4.9 mmol /L i3 B iR 5 14
WAERRUR G, & RGN 14 h il % ABTS [ H
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B W o TS At 2 WA T R B, 1T 7E 734 nm
PR T OE(E 9 (0.70£0.05) , 74 %) ABTS [ fi 5T
YR o HU10 pnLA4E U Wim A 200 wl ABTS T
VEWIR A IS , WG R 30 min, 7E 734 nm K R
SEWOGRE A, ABTS FEIRAS A OGRE A, , 25 S U
WA G OGEE A, ABTS™ H i B3 Fr 115 A =X
HAEBRFR (%) = [1-(A-4,) /4,1 x 10070, QBRE
TARJFAE ST E S o R R TR 250 R [ 9 )
SR ) Bk 1 -3 D g
power, FRAP) ., TAEWH 0.3 mol/L pH 3.6 [z 22
W .10 mmol/L TPTZ &K A1 20 mmol/L FeCl, 1A
P10 = 1= 1 HBRR AWl 4. B 10 wL SR EUYE
A 240 pL TAEW GRS, &G B 20 min, 78
593 nm PRI SR I G BE (B . FeSO, A
W2 bR M 2, 19 B AR et Ze 7. V= 1. 125X +
0.159 ,R*=10.993 8( Hrfr Y J W% X Hy FeSO, e
Ji) o AR il L R A R B 0K TR
JFBEST o

1.3.3 R BR” Zh AN [R5 70 £ U X 240 B35 1 1
SR SO AR B AR AR IR B DR E T DA B R 3R
PAE 10 %6 Ja 4 1y B 126 SATH) DMEM @ fiks 77 3%
KTEAREFREL AR 37 °C 5% CO, HiREEFRA % %
HepG2 F1 LO2 2, >4 40 it %5 B2 3k 80 %6 e A7 it H]
0.25 %0 JBREE FI BRI AL L A0 @ B Ik 25 b A TR
TR TP %ot 0 36 P 0 2 e, BB Bk AR K Y
HepG2 F1 LO2 40, #iks 2 5x10° 4~/mL 5T 96
FLAR , BEFL 200 L, 4 MG BE 5 55 K BEFR 0, A S
PR BT 5 2 0 100 K 200 pg/L (1945 4 B
W AERE TR R 3R 6 by FERIEFWE , BALIMA
10 wL MTT (5 mg/mL) ¥ K 100 L 58 485 575k,
25 AU A SE 3G R0 B & 4 ho R AFLA
R FRWUE BFLIMA 150 pL DMSO, fX#£7E % 10 min
VR T L 7E 490 nm KR I SE WO BE A, 40
JLAE TG RO AT R (20) = [ (A4,-4)/
(A,=Ay) Ix100% o = :A Rk 2s A RO EEAE,
Ay R RE S AL BEAE, A, X R 2 T O B

(ferric reducing antioxidant
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(BH,0,1% 5 HepG2 A1 LO2 411 g % 1k 181 473 ) o i
o PV EE Y H,0, Zb 3 HepG2 FI LO2 4fi i,
e 38 A 1 1,0, kB 2 S A0 i AL 40 P B AL
H, 0, Ve b1, XoF 20 M43 O AS B 4, i 3 ok vy, £
S B B R A AN AT AR, R T IS 2 2
i . ABFCHE H,0, 55 HepG2 I LO2 4
L A A A8 5 A5 TR Y g A Wk B2 4303 R 800 umol/ L Al
100 pumol/Lo B Hz 1 Bk 25 4 A [7] ¥ 7] 42 L 4 Xof
H,0, %55 HepG2 1 LO2 41 fitd & fk 45 13 1) 44 3 1
Mo BOWHEUE IR HepG2 1 102 41 i, 6 B 4% J3
Z 5x10° A~/mL, R0 T 96 FLAR , 41 MG BE 5 7725
B gk, FEMA A E H,0, FBTE K E Jy 100,
200 pg/mL Y& BB, 37 CTHEFE 6 h J5 575
LA 10 WL MTT (S mg/mL) A 100 Wl 5842
g 37 CHEE 4 h, A 150 pL DMSO %5 it 45
A, T 490 nm AL RO EEAE, 4K 5 N2
flo Joise: =8 FZH (AUMEEFRIR) X BRZH A H,0,
FURI$E ey ) BERLZH (n H,0, Ab BRARCAS jin 2 Hi
V), Hp Ve L R AR TR
14 FitEH*

K H SPSS 22.0 Geit- A A B , 1T BRI
(xs) F7R , R 7 225001 Duncan £ 3K
Kt KB AT BE 0T . P<0.05 %R 22 S A 583t

LT =N
%1%'\)40

2 #EF
21 “EA®AHARRNRRYNSEH, 55
REBEE

o FHIAF )78 711 £ BBOAN [ 245 44 IF 25 3 O 9 45
AR R R B AR S A
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- R/ % B/ (mg/g)
%
IKIEH) 75 % LR HY) IRAREE) 75 % LR HUY)

AR 11.42+1.04% 22.81+1.91%** 233.41£19.71"¢ 627.63+£13.64"**"
J\f 13.05+1.22¢ 19.55+1.72%*" 11.34+1.14 333.32+10.81" """
BIR 22.91£1.91° 30.25£2.61"" 67.89+3.44¢ 173.32+16.84°"**
EIV/N 16.98+1.46" 10.60£0.85" 40.38+1.64" 244.77+12.60" "
X 1l e 10.61+0.88"% 24.52+2.12°" 415.94+6.09" 613.63+9.06"" "
X 9.82+0.84¢ 13.24+1.08" 101.08+8.45" 325.14+14.68™"**
kAN 9.06+0.75¢ 10.23+0.78" 155.17+5.66" 319.33+9.29°***
T F AR 17.16+1.52° 17.65+1.46° 98.71+9.73' 263.23+8.831"**
Hi 27.32+2.41" 10.08+0.78™** 46.04+5.80" 191.85+7.47°***
TR A 40.34£3.51" 57.35+£4.81°°"" 29.84+3.40' 200.22+12.08°"*"
- BEE SR/ (mg/g) RS/ (mg/g)

2

TRAEEHUY 75% LIRS 5 IKFEHY) 75 % LIRS 5

AR 9.46+1.72° 29.61£2.42""" 222.81+17.72° 327.75+7.18%**
J\A 15.43+1.05" 10.14+2.82°" 146.92+8.48" 318.31£29.91%***
B 21.14+1.09° 4.45+£1.32"" 163.06+11.57 245.22+8.92"*
A 11.43+1.34° 12.62+1.20" 262.12+12.74" 349.10+£13.75%***
X 1l 22.57+3.83" 13.82+1.94"" 221.32+12.16° 423.85+9.90°***
X 20.44+3.32" 24.13£1.08° 196.15+12.33" 201.25+2.34"

W T AT 22.12+2.44" 43.4422.61"""" 200.78+3.14" 302.91+12.46°""
1 EAR 3.12+0.44d° 3.08+0.26¢ 163.42+12.90" 502.85+6.37" """
Ho e 5.08+0.74" 3.15+0.22% 46.91£3.72¢ 63.56+5.47¢

e HR A 1.51+0.05° 1.100.06¢ 512.44+14.88" 857.62+10.45"*""

PR PR FOR AR Z B 77 78 B 5 22 57 (P<0.05) o 5% 8 I KERIU LLEE, ™ P<0.05,

“* P<0.01, """ P<0.001,

22 “ETIRAMARBFRERY S DPPH B
ERERER

BRI N DPPH [ i 3 B AN ) i
AN BRE o IR B DPPH [ Hl B0 B 3
e (=90.00%6 ), 48 1L 7 7K $2 B ROR Fe A, T 3k
99.77 % ;s HR X LI 75 ¥ 2 B U (94.24 %)

(I 2 B, [R]— 24 44 R K S BUPD R 75 06 2 B i B )
FEFARIHEBE R X% DPPH [ o B AT bR AE 1 7778 3%
255 AN, AR FRAR B E R 75 0% S EERICY)
W E LT HOKIR ) (P<0.001) 5\ ff1 % DUR KX
UK 42 O 35 0 T 7500 SRR SR L) (P <
0.001) , 452K 40K 1 ffrz o
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Sy il 1 e 2 [
=] ] € e = % 2 ud
i | Bl A [ Lmaldadinn
/ 2 t G ns ns - % i
LAlA g Al AN Al e Fe o 2 %ﬂa aﬂéﬂ
o 7
& \\%sﬁ* 5 &&&%’é‘@@%gf @@&@ & %&* oF Ol U
PN SRS ol

TE AR RS P Bk K S B AS [R) 20 31 2 6 47 46 o 35
P22 5 (P<0.05) s AR NE FRERIR 7570 SRS A
)3 2 8] A7 A i 35 1 28 5 (P<0.05) o 5% 2y bk
PR, *** P<0.001 ;ns 71 P>0.05,
B R 25 AR E R R X
DPPH B HEKERE

P<0.01,

23 “ETHK"HHMARBFRII ABTS B H
BEH)BRIER

ANIRZ R EEHUYI AT ABTS [ H HE i 5 A AN A 72
JE A T SR VE R e N i B A R A B
ABTS [ F3L05 5 R B2 55 ( =90.00% ) , X8 1fi e 7K 45
I BCR B AL, W35 100 %6 5 HLUJ2: 49 1M 75 % £
PRI (97.91 %) FAEE 75 70 LB (91.90%) o [F]
B3 2 B, IR0 24 b1 B K B U AL 75 06 L B4R B
FERAIRIME BE T X ABTS [ ph 5 19 15 BR B8 1 A7 1 W 3%
225 AR RIR AR (Y 75 % 20 B B B 3 1 T H:
IKHEE) (P<0.001 ) 5 1fif L1 AR ZK 4R B 5 0T 4
75 0 SR (P<0.001) , £5 R0 2 Fion .
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TE AR RS 7 Bk R K S I AN TR) 20 31 22 6 £ 7 b 3%
PEZESE (P<0.05) s AR/ NG FRERIR 75 % LB S A
R ZH 53 Z A A i 35 1 28 5 (P<0.05) o 5% 25 by K
$RI) LR, " P<0.001;ns F 75
P>0.05,
B2 R 8RR R R
ABTS B RERBRE

" P<0.05,"" P<0.01,""

2.4 “RIK” BIREH AR EB TR e’ H
IR e

AR 2544 BT Fe™ HAT A [a) 5 9 38 JRL A
F1o M I T N PR B 38 R ) B (Fe™ A iR =
600 mmol/mg) , X LB 75 % Z, W Hit U &0 SR B A,
Fe’" ik 1 136.24 mmol/mg, FLYRIE R Ifil B /K 42
Bep(1 091.23 mmol/mg) Fll A4 75 % £ B2 B4
(821.58 mmol/mg) . WA, [A]— 24 b4 i) 7K 45 4 F
75 % W BV M R R X Fe™ 38 SR R ) thi 77
FE 103525 5 i n, REE (FROR K PRI ET 1Y 75 40 L B
SR B 3 5m T HOKARIRY) (P<0.001) , 45 2R An1Kl 3
iR



% 4 2 TRES 0ok AR S 4R B P BR3P 4R %37 &
— e 2.5 “R-+IK" 254 A E R A SR ER S X 40 B 7 A
= T5%Z.BEEY

= i
1 000} A 25 i e o 100 pg/mL 2 200 pg/mlL 45 244

Eﬁ 800} 3 FEMPAL PS8 3 S I HepG2 4 L A7 7E —

L AL, 130 AR B b B 040 15

i BAETF 806 R M T8 LA S T g 75 %

T r 2R AR (AN T S T 80% N7

.l H E'—Jg I—ﬁ F a BB SEANMAEE T L0249 17 % A >
o Ain i @H BEL 805, Fe e S SLIRM AT 28 FF AL ok
& o7 ST ‘@ﬁp&e@ B S5 2 B

AR E PR R KRB R R 2 51 22 (R A7 7E 8 3%
P22 (P<0.05) s RNA/ING FHEFLIR 75 % LR A
R 41 5 2 18] A7 78 S 2 Pk 22 7 (P<0.05)

R, " P<0.05, ™
P>0.05,

“HEA IR M A EA AR Fe' RUIE R AE

& 3

P<0.01, "

M e K
"* P<0.001;ns FE~

F2 EEARR” AR E A TR BN X ARE M R R
HepG2 4JIAFI% %/ %
254 TKEE I ) 75 % LY
100 pg/mL 200 pg/mL 100 e/l 200 pg/ml,

WL 108.40+5.24" 103.41+4.26 80.77+3.55"*" 87.63+3.06"*
A 93.51+0.52° 97.33x1.68" 90.63+3.69° 92.91£2.70™
EALES 100.10+1.71° 81.21+0.17° 102.18+6.74™ 92.86+0.75" """
FAR 93.83+1.43° 99.14+4.54° 62.93+1.50%""" 58.33£1.07¢"""
X 111 109.61+3.50" 110.30+0.31*" 106.00+1.01° 109.50+0.55"
pLr=g 62.61+0.62¢ 76.89+0.10° 73.37+5.49°" 70.77+2.30°
[Tk 86.32+2.53' 83.23+2.83° 58.83+0.855*" 54.23+0.235*"
L EAR 97.24+1.92% 103.15+7.95 96.73+2.06" 90.91+0.40°""*
Hi e 105.64+6.38" 105.62+3.04" 65.87+3.15""" 63.61+3.81"""
TR A 115.64+5.64" 113.26+3.45" 96.31£2.29"*" 97.60+1.59""*

.15 .
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g
LO2 HHHAEIE =/ %%
45 K L) 75 % L FEEREY)

100 pg/ml 200 pg/ml 100 pg/ml 200 pg/ml
ke 110.60+2.34° 120.00£2.37" 118.10£1.10°" 133.21£8.94*"
J\AA 103.10+2.65" 110.70+1.72° 113.50+1.10"" 123.10+1.44""

EALES 104.40+0.90" 110.80+0.57° 103.60+0.36° 110.80+0.17"
A 111.60+0.25" 111.00£0.51° 99.17+0.40"™ 101.10£0.40°"

X 1t e 126.1£0.3" 143.90+1.55" 133.73+1.79" 137.51+0.65"

X B BE 115.00+1.63" 111.80+1.72° 115.02+2.64" 119.24+0.88°"**

Wt 90.67+1.97¢ 92.77+0.46' 113.81+0.68'*"" 121.01£0.36""**
1 AR 100.60+0.62 104.90+1.20" 115.51+0.69""" 116.10+0.17°"
Hlp 109.80+0.69° 105.80+0.76" 128.90+0.10""*" 135.800.87*" "

e AR A 101.80+4.25"" 98.90+5.17° 102.70+0.64°" 109.00+3.40"

T [FIBIAS Rl BE s AN [ 200 22 18] 77 7 35 PR 22 57 (P<0.05) o 5532 245 B4 9 A1 [R] ok 2 K 2 By L

, " P<0.05,"" P<0.01, """ P<0.001,

26 “HETHKAMARBEFRIYI H0, FF
HepG2 #0 102 0 &4 {5 B R 7 1E

5N HRZH HepG2 21 MU A7 15 %2 (99.86+1.32) %
LO2 4HIA71% 52.(99.91£2.24) Vo Lu5 , BEAU 20 241 i 1Y
FEIE 0035 R R, 430 R 60.42 %0 (HepG2 4l fiig) Al
58.09 %6 (102 4 g ) , 15 B 4 Ak 43 A 55 2 A 8 i )
ISR B A IR & IR 25 M SR IO b B L 52
H,0, A ki) HepG2 1 LO2 40 A7 1% KA Al

R JE R 7 , R 22 B U X S AL 401 40 200 AT =5
PRI PE T o 3B R I, 9 Ik 75 20 LR B
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100 pg/mL 200 pg/mL 100 pg/mL 200 pg/mL
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BIR 72.90+0.14* 72.60+0.73 68.60+1.02° 65.90+1.70°"

FAR 61.90+1.40" 62.25+0.81° 67.62+1.52"" 69.84+1.00°""
X 1fiL e 83.90+0.20" 82.71+0.32" 90.70+1.61 88.31+1.42""
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TR A 70.63+1.01° 72.07£0.40" 60.55+1.90° 62.13+1.32%"
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W TR 60.70+0.51" 58.71+1.45' 79.20+1.31°** 53.40+0.62"

1 AR 89.57+1.40° 80.51+1.36° 98.51+1.34"" 93.17+1.01""

H e 98.52+3.90" 92.07+3.17" 95.83+1.85" 92.93+9.17"
A 97.51£2.07" 91.03+4.18" 91.91£3.06"" 93.87+5.28"
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