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Antioxidative Activities and Inhibition of DNA Damage of Ethylacetate Fraction from
Sophorae Flos and Sophorae fructus
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ABSTRACT

Objectives : In this study, we demonstrated the antioxidant activities and the inhibitory effect on oxidative
DNA damage of ethyl acetate fractions extracted from Sophorae Flos and Sophorae fructus,

Methods : Sophorae Flos and Sophorae fructus were extracted with methanol(MeOH) and divided to Petroleum
ether, Ethyl acetate(EtOAC) and Water fraction. The antioxidant activities were conducted by the
1,1—diphenyl—-2—-picryl hydrazyl(DPPH) radical, 2, 2'—Azine—bis(3—ethylbenzothiazoline—6 sulfonic acid)
diammonium salt(ABTS) radical scavenging assay, Fe™* chelating assay and Reducing power assay. The
inhibitory effect of DNA damage were characterized on ¢ X—174 RF I plasmid DNA cleavage assay. In addition,
we analyzed the Total phenol contents and the Vitamin C contents of Sophorae Flos and Sophorae fructus,
Results : The results of DPPH were 92.71% and 94.72%, ABTS were 87.16% and 62.44%, and Fe?* chelating
were 95.81% and 85.11% at 200ug/m¢ of Sophorae Flos and Sophorae fructus respectively. The Sophorae Flos
showed stronger effect than Sophorae fructus in Reducing Power assay. Total phenol content was 111,77 mg/g
and 122,54 mg/g, and Vitamin C content was 2,59 mg/g and 3.03 mg/g. Also both Sophorae Flos and Sophorae
fructus have inhibitory antioxidant effect on ¢ X—174 RF I plasmid DNA cleavage assay.

Conclusions : Over all, this study suggests that Sophorae Flos and Sophorae fructus can be used as not only
effective antioxidant but also natural medicine,

Key words : Sophorae Flos, Sophorae fructus, DPPH, Reducing power, DNA damage, Fe™* chelating
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1) Ethyl acetate £2l

A3lo] ARE-E #iiE(Sophora Flos)= AXA|R 667.2 g
B3t & 80% Methanol SLE 3¥7F AX3 & oja}siga,
PiAa(Sophorae fructus)E ARAIE 960.9gS B3 Z,
80% Methanol 3LZ 397t AA|gt & 351t Methanol
FEEE 40TColste] FROA A TR WL A(rotary
evaporator)® =3t & HE¥7Z|7]o| Petroleum ether,
Ethyl acetate <22 33] HHE o2 fujiE3 5}t Ethyl
acetate HEEZ Y 7 YIAFAE 553t A 7t
A =27Co| B3}, dimethylsulfoxide(DMSO)o] 4000
ppm e 2 Z3fjsto] ARl ARG

2) DPPH 2iC|zh A7EM

DPPHE 0|83 Az Foi%52 Bondet'” #¥< Fastol
ZA451%}t, DPPH solution 300 1M 1,1—diphenyl—2—picryl
hydrazyl(DPPH)E 515 nmol|A 8= Fo] 1.00] ==
Ethanol& o|-&st 3|4 Zulsiqlrt, ZF &l &5 40 !
o] DPPH solution 760 wE 7}t & 208 7t 37°ColA
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1. s &4

BifERt Bl Ethyl acetate EEE9] Akt A4S 4
walr] YalA dEAEQA 484 vlEtd 9 A FASA=
oF#]A Ascorbic acid'”e} 37 =Aste] DPPH, ABTS &
Uz A4S Fe¥' Zdoly ¥4 1x FPYS Hw
A5t Yeldc)

(Table 1), Z+ #&E&9] =7} ¥25 DPPH
=%on, fifte wAdl ¥ AsEoNE 2 E4&
Esitt. FEEY 5% 200 ug/moNA BIES A
92.71%, 94.72%2] A7 AL Yeld o] L—ascorbic acid
oF fARRE 84S Yehyolth ABTS oz AAZAEL
(Table 2) #fESt #iA 25 35 AsTorRy &4
43 =oHH FEE 5% 8 w/molA FEEe 24 371
Zo] Wt FEE FE 200 ug/meollA BRIEQ MAS ZF
Z+ 95.08%, 96.24%2] AA LS et

Table 1. DPPH radical scavenging activity (%) of ethyl acetate
fractions from Sophorae Flos and Sophorae fructus.

Extracts (ug/mL)

1Cs0

e 200 40 8 16 032  (g/ml)
Sophorae Flos  92,7+2.2a 84.2+2.4b 704+24a 128+19 5.0£0. %’ 6.6
Sophorae fructus 94,7+0.3a 67.3+0.2c 183+03¢c 1,3+0.3b  1,0+0.3c 18.8
L-Ascorbic acid  93.5+0.2a 92.9+0.3a 64.8+02b 14.2+04a 3.0£0.2b 6.4

“Each value is expressed as mean + SD(n=3). Values followed by the
same letter are not significantly different (p<0.05).

Table 2. ABTS radical scavenging activity (%) of ethyl acetate
fractions from Sophorae Flos and Sophorae fructus.

Extracts (ug/mL)

Sample 1Ca

200 10 8 16 032 (g/mb)
Sophorae Flos  951+2.7a 89,0+0,8b 87.2+1.2b 61,0+1.0a 17,0+1.1a* 1.4
Sophorae fructus 96,2+0.8a 82.6+0.8c 79.9+1.3¢c 332+0.7b 7.440.3c 4.0
L-Ascorbic acid 99.4+0,9a 99.4+0,6a 93.0+21a 27.8+2.0c 11.8+1.2b 2.8

*Rach value is expressed as mean =+ SD(n=3). Values followed by
the same letter are not significantly different (p<0.05).

FRAESH M) Fe™ Adold B4S 243 ZaKTable 3),
Z 2289 &7t 245 LYoy &40 Eokon,
E2E 5% 200 wg/meolA Bifee: MAE ZHZE 95.81%%
85.11%02 ol vls) #fte Ao’ o] thh Eith,
ESF HfEet M BYEE L-ascorbic acid®} H|ZE B
3 700 nmolAY FFETE FEE FE 200 ug/molA B
TE7F 928t 558 Hgon puieet #ifs Z%E L-—ascorbic
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acid2th F& B4E Uit (Table 4).

Table 3. Fe®* Chelating activity (%) of ethyl acetate fractions from
Sophorae Flos and Sophorae fructus.

Extracts (ug/mL) 1Cs
200 40 8 16 03  (sml)

Sample

Sophorae Flos  95.8+15a 787+15a 31.2+0.7a 9.6+0.8a 4.0+0.2a* 11.8
Sophorae fructus 85,1£2.1b 56,9+1,3b 16,5+0,6b 4.94£0.5b 2.6+0,5b 278

L—-Ascorbic acid 47.5+1.5c 21.3+1.6c 12.9+0.9c 80+08a 28+04b 11155

*Each value is expressed as mean + SD(n=3). Values followed by
the same letter are not significantly different (p<0.05).

Table 4. Reducing Power O.D of ethyl acetate fractions from
Sophorae Flos and Sophorae fructus.

Extracts (ug/mL)

Sample
200 40 8 1.6 0.32

Sophorae Flos  1,12£0.05a 1,09£0,04a 0.37+0,06a 0,03+0,01b 0.01£0.00b *
Sophorae fructus 1,10£0.03a  0.78+0,03b  0,08+£0,00b  0,01£0,00c  0.01+0,00b
L-Ascorbic acid 0,85+0,03b 0,81+0.03b 0.37+0,02a 0,14+0,0la  0,08+0.01a

*Fach value is expressed as mean + SD(n=3), Values followed by
the same letter are not significantly different (p<0.05).

2. & W= SE WY BA W s C 9P

24

AEet Mmel F dE IRE ARE 243 Z3NFig.
1A), #ifb= 111,77 mg/g, MM 122.54 mg/g &2
% H& IEEY ] i ot F dE g2 5=
HZ 3|43t Tannic acid® EEFIAL £33 T2 AASH
At

pieet Mol wleldl C R Bt 2.59 mg/g, B
£ 3.03 mg/goZ Mg HEMY C dFo] Edon s&H
2 3|43 Ascorbic acid®] EEJAE B3 TFS Akt

Ack(Fig. 1B).

(A) B)

Fig. 1. Compared to (A) total phenolic compounds contents and
(B) vitamin C contents of ethyl acetate fractions from Sophorae
Flos and Sophorae fructus.

3. Ak 2E# 2] o3 DNA &4 oA &4

BFEQt #iAel Ethyl acetate EEEL  FeCly(ferric
chloride)® A3}d AEF A9 FeSOs (ferrous sulfate)ob
Hy0:9] fenton ¥H&-& o83 AStd AEHAE 0|85+
DNA £4 97 84S F71stgen, 9X—174 RF I plasmid
DNA cleavage assays ©|-&3t H] A& A|Agoz Hry}
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MAE 2 A Ethyl acetate EE 25 tfjz25¢}; v|ms)
A BE FkAA AEHY AEH Ao 93 DNA &4 9A)
ste B2 HAthFig. 2, 3). BAAQ plasmid DNA=
supercoiled (SC) FElZ 2R}t Hy002F A2 fenton Hb
S0l g& B4HE sto|l=8A g B E o] &4 3
A ARslE AEF A g A4S Bt open—circular(OC)
Pz AstE}

Sophorae Flos 200 40 8 16 0.32 m/nl 200 40 8 16 0.32 /el

Fel-or OH" . . . + . " . . + +

— - — — — Y
— — - — — NS

' H“ll ‘ 11,
(A (B)

Fig. 2. Inhibition effect of Sophorae Flos against oxidative DNA
damage by Fe2+ ion (A) and hydroxyl radical (B).

Sophorae fructus 200 40 8 16 032/ - 200 40 8 16 0.32sm/m
Fe'*or OH" . P . . . . .

- 0.C
-5.C

A (B)
Fig. 3. Inhibition effect of Sophorae fructus against

DNA cleavage induced by Fe®' ion (A) and hydroxyl
radical (B).
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7H AW g st ez duA Y, o2 AT 5
Q= FAEAl B3 THo] HFEHILoY, 712 AE
g AREY g4 sIsIAI9l BHT(butylated hydroxytoluene)
2 BHA(butylated hydroxyanisole) 52| <lA|of tigt =4
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6.36% 2,76 ug/ml= BAJo] FASEAY =dth ESE A
o} ol Fe** ZHold AT FYE Hje o TS
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g, A|29] 3ol EARS ook AR @/dAF (reactive
oxygen species, ROS) % hydroxyl radical®] SAE I3t
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49 EELJ FE 46700 DT MAaS AAEE, QHEE,
AgEd, 2HEE To NEaxrt o ofger &
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T 22 FAAETY Ve R FR3H AL Y= B
So AR, pkel A AL el W o
%o, #AaY & Hsd IEE T vER CY Rk
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/}_]_—i]— S Hrel7l Y8 DPPH, ABTS, e agx
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FAEE 9 ATSHA DNA &4 oA &4 35

HE C =g BEA4ste] Hustglem, ¢X-174 RF I
plasmid DNA cleavage assayS Sl #ite} sime] Arsla
DNA &394 a78 Bristy th3at 22 488 4doh

1. MAESH el H=9¥ DPPH, ABTS, Fe’* Z#old
g4 o= YEe st FAEAI] L-ascorbic
acid®} vlaste] vle & FisE SAS UEhi I
531, #isol vls siES 0] ok #A UEhsth

2. ML Bt ¥Is) & W SES) WY vEhm
C o] Z+zt 9.6%, 17.4% EA BA=Ach

3. HRiES M AMSHA AEF A0 9% X174 RF 1
plasmid DNA &4-& aatez AR5H4

uEbA pfEet M2 AEHE DNA 42 418 axto|
o wj aHoR AA|A7|= A4S 2 9 o
2 AQ2AL 77 e =8 Aoz ToiEh
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