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Comparative Study of Antioxidant abilities on Prunus yedoensis
and Betula platyphylla var. japonica

Sang Cheol Hong, Ji Ae Jun', Dong Hee Kims

Department of Pathology, College of Korean Medicine,
1 : Traditional and Biomedical Research Center(TBRC), Daejeon University,

The aim of the present study was to investigate the antioxidant efficacies between extracts of Prunus
yedoensis(PY) and Betulae platyphyllae var. japonica(BP). HPLC pattern was different between barks and extract
solvents. Content of total phenolic compound was the highest in ethanol extract of BP(382.201 mg/g ext.) and its
content was 1.9 times higher than that from the water extract of PY. Total antioxidant efficacy also was the highest
in ethanol extract of BP (292 copper reducing equivalents). Nitric oxide scavenging activity was almost 70% in ethanol
extract of BP treated 200 ug/ml and it was higher than positive control(ascorbic acid). DPPH radical scavenging ability
was up by 80% in all samples. ABTS cation decolorization from each barks was activated over 85% in all samples
at 100 ug/ml concentration, especially, the activity was the highest (94.4%) in ethanol extract of BP. Hydrogen
peroxide scavenging activities were also highest (45%) in ethanol extract of BP at 200 ug/ml concentration and were
as high as positive control. Stimulation of the macrophages RAW 264.7 cells with lipopolysaccharide (LPS) increased
intracellular ROS levels and ethanol extract of BP at 200 ug/ml concentration reduced ROS levels up to 41 %. The
results indicated that the barks of PY and BP has potent antioxidant activities and ethanol extract of BP of them has
the highest antioxidant activities.
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1) AeF
Lipopolysaccharide(LPS), Dimethyl sulfoxide (DMSO),

1,1-diphenyl-2- picryl-hydrazyl(DPPH), Gallic acid$} Sodium
ABTS(2,2-azino  -bis-(3-
sulfonic acid)), 2" ,7 " -Dichlorofluorescein diacetate (DCF-DA)
+ Sigma-AldrichAkst. Louis, MO, USA)ll 4], Folin- Ciocalteu’s
phenol MerckAH(Darmstadl, ~ Germany)°ll A,
Dulbecco’s Modified Eagle’s Medium(DMEM), Fetal Bovine
Serum(FBS), Penicillin ¥ Streptomycin HycloneA}(Logan, Ut,
USA)ell A, Griess Reagent kit invitrogenAF(Oregon, USA)e]l

carbonate, ethylbenzothiazoline-6-

-
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A, Cell viability assay kit Daeillab seviceAhSeoul, Korea)©ll
A], Total antioxidant capacity(TAC) assay kit¥?} Oxiselect
Hydrogen Peroxide assay kit Cell biolabsA}(San Diego, USA)
o A}, HPLC #2d] o]& % water®} acetonitrile& DucksanA}
(Ansan, Korea)ollA 34t
@ 7171
2 Add A"
evaporator(EYELA, Japan), freeze dryer (IIShin, Korea), ELISA
reader (Molecular Devices, U.S.A), luminex (Millipore, US.A.),
HPLC(Shimadzu LC-20AD, Japan), HPLC column(ACE 5 C18,
250X4.6 mm, 5 um), flow cytometry system(BD biosciences

immunocytometry systems, US.A)) &< |83}t

7171 rotary  vacuum

2. ¥
1) =
FHUE (o3 PYR A H) AFUE ﬁj&(o]g}. BPE

A)E 47 £ 80% olghe 500 mLol| 30 g& Wi, 3ATHE
¢ AFFZE AT 2 JAE rotary evaporators 0] 23}a] 50
mlE 7, 38t $21% st

2) HPLC 24

PYS} BPO| B3} olehe 2%E 30 mge £ oleg 1 nl
o =4 045 ym membrane filter2 &3 ¥ o] & 5 S HPLC

AZE AHE3H9H. HPLCE  Shimadzu(Japan)Ate]  system
controller(CBM-20A), pump (LC-20AD), column
oven(CTO-20A),  autosampler(SIL-20A),  PDA  detector

(SPD-M20A)E AF£31%0.7, column® ACE 5 C18(250 x 4.6
mm, 5 m)& AT 0] 52 water (A) £} acetonitrile (B)
2 gradient elution system< 2847 5% (0 B), 5~40% (55

£ B), 40~90% (15% B), 90~100% (10% B)Z A3 Ach H<
£ 1.0 m/min°] ¥ column 2%+ 40CE Z]d?iJ_, uv
wavelength= 210 nmZ A sto] 43190
3) AE AEE =4
Raw 264.7 cells& 96well platesell 10* cells/well 2 33}
A B G B F, Ade) $3 IRE FEES 4% 50,
100, 200 ug/mle] FE=2 A 2)ate] 2447 59

% &, 10 ul®] WST solutiong 713+ &
COYNA 305 g A17] %, 450 nmol A
sho] oz tisk Al=E

49 Fasts =4

1) T E=9s &F
S Folin-Ciocalteu A2k o] &
. FZ AEE9 1 mLol 50% Foiln-Ciocalteu’s
phenol reagent 0.5 mLE 7}3to] Aol A 382t w-gA AT W
S8 dd] Na,CO; X384 1 mL9} 75mL SHFE Ad =2 &
gated 3087 AXAZ] F, 12,000 rpmell A 1023 DA &g
T A5dE A3l 760 nm°ﬂ/\1 FAEE SASAH. & £
EAE o] &ste A HAFAd
ZAGYEZE  GAE(Gallic
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equivalent)/g< AH&-3IATh.
(2) Total antioxidant capacity (TAC) assay

Total antioxidant capacity(TAC)- single electron transfer
mechanism< £3}e] o] F0] A& biomolecules®] 5L =43}
%t} 6 well plated] Raw 264.7 A £E 3x10° cells/wello] A
BFSFAT 24407 B wlYg & F, A7) =3 B E FEE
< 50, 100, 200 pg/mle] T2 Z4Zhe] wello] A 2|3t &, 24A)2F
FSF 37T, 5% COy MF7INA wiFd F, Lo AEE
sonication Al#A, 47, 10000 rpmol A 1083+ A& 39
77y 9] 35 A8 96well platesol] 20 ul, 1X Reaction buffer 180
ul ¥3, 490 nmiA FFEE SA}AY. 1 F, 1X Copper
ion reagent 50 ulg ¥ 5%&7t shaker ¥olA WA F, 1X
stop solution 50 ul& Yol ¥H&-& 9 ¥, 490 nmolA &%
E ZA3A9 Y. uric acid standardd] FEH EFFAHE 9]
o uric acid TEE T8, Y %S copper reducing
equivalents #2EZ YERHATHImM of uric acid = 2189 uM
copper deducing equivalents(CRE)).
3) Total Nitric oxide &4 &4 &4
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Nitric oxide 2A%-& Marcocci 59 WL Wy sl =3
3%tk 10 nM sodium nitroprusside 50 ul$} S/l 44 &
=2 A AR 30 uls EFF F, 25TA 1508 T
BFS A AT 1% sulfanilamide 60 ul® £33t1 58 3, ThA
0.1% N-(naphtyl)ethylenediamine dihydrochloride 60 ulg &%
ste] 30 #7F A2oA ¥ A7l & 520nmollA FFEE SA
sttt FHANETSE ascorbic acidE AHE3IG oW, A5
A FHFE AR 2T AHE VELE 2ATS AL

st

L27A8(%) = (1- ) x 100

Ageon 27

>
3 odt
o= o o
oo S
>

fl
12
=
>,
e Ny

4% AHetd DPPHE
0.2 mM¢] DPPH &9
, 400 ug/ml) 100 ul=

5 517 nmol| A &%
o

2

s

fio ox
2

o
>,

[

=
150 wlsh Zzke] 222
7} &3t 37°ColA 30
R R LA X
Yl ogrge Hol
slehel Ao wet A

N
o
(=]

A
N

o1

N

a1
-

¢
ofl
fo o Kt I 1

12

[
ol
=y
tlo
e
2
fug
D)
o
Ac
iuj
)
[
At
o

st

(5) ABTS radical cation decolorization 2| &7
ABTS assay W2 7]&0] His WHS 96 well plateo]
2A 38 AAEHY. ABTS €92 74 mM
ABTS(2,2-azino-bis-(3-ethylbenzo- thiazoline-6- sulfonic acid))<}

2.6 mM potassium persulphates A|Z3 F, daof 3F T

Atest
Acontrol

Atest : 258 M1 ZZ L. Acontrol : 228 & H7H319 &4

ABTS radical scavenging activity(%) = (1 - ) x 100

(6) Hydrogen peroxide &4 &4

Z7} %% 9 hydrogen peroxide 247 &4J-& Cell biolabs
9] Oxiselect Hydrogen Peroxide assay kit& ©]-&3}¢]
quantitative assayS 3t 12 well platee] Raw 264.7 MEE
15310 cells/wello] E7 BF3}o], 2447F 5o w4 & 5, 7+
7+9) FEES 50, 100, 200 pg/me] FEZ Z+7he] wellol 7}
g %, 37°C, 5% CO; i F71oll A widetglet. 24 A3t %, z+7}
o AE HjkdS 1.5 ml epp. tubedl] &7, 12000 rpmo] A 10+
ARy St 94 By F AFAE A tubeo] &4 A

Holl AFEEtA T 47te] MEF =W standard 25 ulE 96

St FAHUNERTOZ ascorbic  acidE ARE3E
hydrogen peroxide®] F=®¥ EFH4S ol &t AFH o
gt Az S AlLtsk T
7) AIEW ROS B4 =4

Raw 264.7 A U]o| A] reactive oxygen speies (ROS)E =
A3l7] 98te] 27,7 " -dichlorofluorescin diacetate (DCF-DA)E
o] &34tk 12 well plated]l Raw 2647 AHEES 15x10°
cells/welle] HA 73T 24A13F Sk Wi d & 5, 7]
LPS 2 z}zbe] F&ES 50, 100, 200 pg/mle] s==2 ztzte]
welloll H7ket $, 24A13F E<F 37°C, 5% CO, ¥l G710l Al vl gt
F 1,200 rpmell A 523 A E st AR F 2 Al
2 E A7k PBSZE 23] Al A3k & DCF-DA 10 M| H&=
713te] 158 9t Wo] AdE oA dAstA T A
7}$ PBSS o] 1,200 rpmol| A 587 94823 o
S AASI A PBS 400 plE FHAA fFAE £47] (Flow
cytometer, Becton Dickinson, Franklin Lakes, NJ USA
sto] FFFEo A7le W WEE EAsiiih
5) SAAE

A% A= SPSS 11.09] unpaired student’s T-testS A}
sto] BAA 2 8t9lom P<0.05, P<0.01 ¥ P<0.001 4230l A
4s HAskTh
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1. HPLC &4
PY$} BPY] &vjd 2 ES HPLCE o] &3] 210nmoll Al
pattern &A% 23, PY(1) FE=9 BF =B)F AFE(Q) F
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Fig. 1. HPLC chromatogram of water and ethanol extract from bark
of PY and BP. A : Morphology, B : Water extract, C : Ethanol extract. Column;
ACE 5 C18(250 x 4.6 mm, 5um), sample injection volume; 54¢, mobile phase;
H.O(A)/ACN(B) gradient elution : 5%(0min B), 5~40%(55min B), 40~90%(15min
B), 90~ 100%(10min B), flow rate; 1.0m¢/min, detector; PDA detector(210 nm).
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2. AXEA
Raw 264.7 A Eo| th3 AEZA o)X=

£8 100%2 39S w), ZHzte] =28
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Fig. 2. Effects of each extract of PY and BP on the cell viability of
RAW 264.7 cells. Cells were treated with 50, 100 and 200 ug/ml of each
extract for 24hr. W1) was extracted from PY and J2) was extracted from BP.

1) & 2slE 9
% Z299E FFS gallic acidE ZFEAZ 319 £H3
A%, Fig. 3% 22 435 YE I BP ° FEEA
Ze)¥E o] 38220 mg/gC 2 1 EkoH, SO F BP
& FEE0)A 35707 mg/g, PY &g FEEo)A 23378
mg/g, PY & F& &4 200.75 mg/g-% &0 2 eyt Ex
NEE FEE EF BP FEEA F s TFo] =4 v
Bgon, B FEEHY AqEge FEE4M ¢ & FFS B
At
400 -
i 300
E 200 -
fg' 100 A I
W - water 2 - water W - E1OH 1- EtOH

Fig. 3. Total phenolic contents of water and ethanol extracts from
bark of PY and BP.

2) Total antioxidant capacity (TAC) assay

F P YN E B g FEEN BF
o2 Z7F AFE HAH dEFS 100%E W, PY &
2 50, 100, 200 ug/ml s=A ztzt 111%, 113%, 120%
B 3282 747 113%, 115%, 124%S YEldth PY 9
& 5 50, 100, 200 ug/mle] FZ=AAE 27t 117%, 121%,
123% %, BP &g % 50, 100, 200 ug/mle] FLolXE 2z
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Fig. 4. Total antioxidant capacity of water and ethanol extracts from
bark of PY and BP.

3) Nitric oxide(NO) &% &A% =4

NO iz &A% SHdAE HxTs 022 319}% o,
PY & FZEL 50, 100, 200 ug/mle] H%olA zHzb 4.8%,
71%, 15.6%%, BP & &8 717} 7.6%, 24.2%, 33.5% % UE
Wk =3, PY olghe FEE 50, 100, 200 ug/mle] FEAE
247 81%, 472%, 638%Z, BP AEE FZEJME 77
10.5%, 53.8%, 70.7%2] NO &A%S HATh PY FEE HU=
BP F#&E°], & F&E RuE Jd&& FEFE°] NO &A%
=tk T3 FAt 2T ascorbic acid (200 ug/ml)e] 2AF
< 59.9% 5 et =, BPY oeg FZE-E 200 ug/ml ©]
4ol FrAlAE dAdERTERTG B AAF] YEyh
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Fig. 5. Nitric oxide (NO) radical scavenging activity of water and
ethanol extracts from bark of PY and BP.

4) DPPH &A% &%

DPPH #tiZ AAGA M d2as 002 HokS o,
PY & FEEL2 50, 100, 200 pg/mto] =X Z+7 81.4%,
86.8%, 86.6%%, BP & F+&&-2 717} 85. 7%, 89.1%, 87.6% &) A
AsE Bk %38 PY €& FFE 50, 100, 200 pg/me e &
T XE ZHzt 844%, 88.1%, 88.4%, BP €S FZE Lo 717}

I~

DPPH radical scavenging activity (%)

ob B B8B83 88
2 —
8

50

Fig. 6. DPPH free radical scavenging activity of water and ethanol
extracts from bark of PY and BP.

200 | 50 | 100 | 200 | 50 | ICO | 200 | S0 | 100 | 200

W-water J¥-water W -EtOH J-EtOH

5) ABTS &ts} &4
ABTS &itsl 844X e d27S 0292 BokS W, PY &
ZE2 50, 100, 200 pg/mle] FENA ZH7 59.4%, 931%,
5%E, BP B F&25& 747} 849%, 89.2%, 94.3%2] 2%
Aok &3, PY &S F2E 50, 100, 200 pg/mle] F=0
Z+7+ 795%, 93.9%, 93.9%, BP dgE& FEEM= Z
943%, 93.4%, 945%9] AASS HYATh A ToME PY F
B
23

e e % o
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Fig. 7. ABTS radical scavenging activity of water and ethanol
extracts from bark of PY and BP.

6) Hydrogen peroxide &4 &43

Hydroxyl radical®] &A&4 = PYS} BP Z47te] &
<S5 507 100 pg/mee] FEAXNE &2AG] A ¢l 200
pg/ml FENAME 10%9 20%9 AAZAHE BTk &I, PY
AL F2E 50 ug/me] FEoMe 2ASAH AF U,
1002} 200 pg/ml 2] HEol A 11%9 35% 9 £A%S Bk BP
o g FZE 50, 100, 200 pg/ml2] FEoNME 18%, 26%, 45%
9] HyO; &AEAS e

FANEFOE AHEH ascorbic acid 200 ug/mle] &=l
A 46%9 2ASE Bl BP oleg FEE 200 pg/ml2] FE
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W- water J2i- water W- EtOH J- EBtCH

Fig. 8. H202 scavenging activity of water and ethanol extracts from
bark of PY and BP on RAW 264.7 cells.
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FEE 200 pg/mle] sxolAM 4 9%} 20%, PY dlgHe F&
B 200 pg/me HXolA 13%, BP olghg 38 50, 100, 200
ug/me XA 27 10%, 9%, 41%2 A dATS BAT
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Fig. 9. Effects of water and ethanol extracts from bark of PY and
BP on the ROS production in Raw 264.7 cells.
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3 AL FoZ g A e, §F 9 Aol 08 v
W o]& E&|5E superoxide dismutase(SOD)E HEHA|7]1l,
H 0,2 ZA31H catalaseS THE©] o]2 B33}, Reactive

oxygen species(ROS)= KA Wolr A &H oz o] x|t
HASHA AolH A gow Ao dijd, A4, ik S
A8 o}73P) FA ArhFo] AT AAHA BUYS
JESE A Szl o3 43y 2EHAE WA HoEA
o2 Ay A1) f7)5 sha, AFoNE Fuje} 54
] A TR fad B8-S s Aoz A AGP.
A8 Mg W WEIRE R, R, R, ke, iR
# E%ol glom Ao s J7, Fis}, Fo, HRE F
47 gol mase} ok A4 dAelNE kel A
W 3 F 7R 98 E T Tk

A2} - (Betula platyphylla var. japonica)® A2 -3} 2;
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FEE, AFAUE B9 g FE2E 5 50-200 ug/ml 5=l
Me BE 85 % ol AZAEEE Vel 71&9] dhof ¢
H,

KR
s Aol ME=g Anete] wu HMNE HH e
FAEAe & EEdE FEFe AUR dEE FEEAA
38220 mg/g -2 71 wA Aol HuoH, AT &, 4H
U g, gUF & FEE % 2 357.07 mg/g, 233.78
mg/g, 200.75 mg/g &2 YElRTh F P8 (TAC)S A&t
Foolgg FEE 200 pg/mle] F=AA 7HE =A vEbs o,
G o §E, AR &, dEUE & F2E F08 9
o, Uz WAAE Rtk NO HZd 2A5S &
AT A AAGT dgg, SUUT deg, AUy 8, &
5 E %2 2 2ATE EAoH, AAYR oghE 200 ug/
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