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Abstract

Ostrya japonica (Betulaceae) tree distributed in the southern region of
Korea. In our continuing efforts to find biologically active compounds
from plants in Jeju Island, we became interested in the extract of Ostrya
japonica leaves. Repeated column chromatography of chloroform and ethyl
acetate soluble fractions in the ethanol extract led to the isolation three
compounds, such as 4-hydroxybenzaldehyde (1), quercitrin (2),
carpinontriol B (3). All of these compounds were isolated for the first
time from Ostrya japonica. In addition, activities of the extract and
1solated compounds were monitored.

These structures of isolated compounds were elucidated on the basis
spectroscopic data from 1D and/or 2D NMR studies as well as by
comparison of the data with the literature values.

The results of the anti-oxidation activity test, indicated that the two
compounds, quercitrin (2) and carpinontriol B (3), showed DPPH radical
scavenging activity with RCso of 13.12, 58.16 pg/mlL respectively (vitamin
C, RCs : 8.80 pg/mL).

Anti-bacterial effects against six kinds of microorganisms(gram
positive—Streptococus pygenes, Streptococcus mutans, Staphylococcus
aureus, Bacillus  Subtilis, gram negative-Enterobacter aerogenes,
Escherichia coli) were measured by paper disc method.

Test results showed that good anti—bacterial activity in ethyl acetate
layer and butanol layer.

In conclusion, several phytochemicals Ostrya japonica showed biological
activities such as inhibition of anti bacterial and DPPH radical scavenging
activities, suggesting that these might provide the leads for anti—bacterial

or anti-oxidant cosmeceutical ingredient.

_Vi_
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2141710 HolswA A7 wH I AdrFo]l & Bt Hol wet
ae AT U= A v S50 SUEE L AT e d Al tigk <
Ao] s axya AW WA e =31 oA T A
offol wet FAkst mIel I AAHES HEHE SR Aol JFHaL
etV

A Woll A oluf =] Aiks 913 sty ol AeEe] ditasol A4
H, ol @MNLE AA W AA7IZ oel iR A
AT dFor HAEAY Ao R S A
ske] #do] AAW Z% g dsle] @t

FalrtAR dHA Jde FAAAQ superoxide anion radical (O),
hydrogen peroxide (H0s), hydroxyl radical (‘OH), singlet oxygen (‘0,) %
& 7HF ekgE FeEQl A EakA(triplet oxygen, “02)7F S EHA A H o]
Aw, ol# g AT JhEA o] wlg- Aete] o5l 9slte] oFr|H= free
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Ha ¥ A FasAEE= BHT(butylated hydroxy  toluene),
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o

BHA(butylated hydroxy anisole), TBHQ(Tertiary butylhydroquinone) 5©]
gdst gy} AL wol o]&¥a ot ek B A3 T oA
=aho] glo] &n|Rte] y|H & Aol Frlelar oY olo] wel ZHjolE HAE

B @atst mat e 2de W, olgste s ATt &3S o] FolA]

El

Aol FEF FEA A Al A7} B ABAE AAAY
A9 Wsht 4B E wES] A8 AAH R polyphenol AF] A
A2 flovonoidst A4 AEAFE Fol FusHY, FTA, FLAY, FUH

Aoz WHAWA 2 pAL wo 9

— h —

ol
v
(7
rot
oZ
Au)
1]
oX,
N
olr
o
P
R
X0,
rlr

Collection @ jeju



A -+-1=(Ostrya japonica)= -2yt Ei5 AF 8 olake] Abasrlol 1
= 9 wEoR 7] 20 m, AF 70 cmolH FiE A4 EE PSS 0
el o

Figure 1. Photograph of Ostrya japonica.
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AU F=E=Eo]+= catechin, Quercetin, chlorogenic acid, caffeic acid,
protocatechuic acid ¢ Z#¥H=s AEE°] It AgSEH S el E Ao
2 delA gdon FA7A s 2 FE A FAo] ®ago] ot

AN AFE e AT dE dEEE
chromatographyE AAlste] stgt=S 8 BAsITh &3, dofxl da=+=
of sf3te] HPLC &4 B NMRS 3 F2EAS AA s, kst 3 gt

°©
}\5]_.

i
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|\

gt AAGAsA % A FRIAARAL HsY L HEAA
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I. Az %2 9

L Ak 5 7)7]

Aol A A5 F5, &M 3 Fgo ALEE &S Merck it AlFE=
AFE3F3 Y. Column packing material2  silica gel 60(0.040-0.063 mm,
Merck Co.), Sephadex™ LH-20(Amersham Biosciences USA) 2 Celite(7
ZE)E A&y, w2 H}A-AAM A&¥® TLC(Thin layer chromatography)
+ precoated silica gel aluminium sheet(Silicagel 60 Fasi, 2.0 mm, Merck
Co)E AH&3IRA2H, TLC “FellA spote] &1L UV lamp(254, 365 nm)E At
&3}, visualizing agentdl] A A7l & heat guns ©]-&3te] AX AlF T
Visualizing agent:= 3% KMnOs, 20% KoCO; 2 0.25% NaOHE £33k &
i3} Anisaldehyde T4} AloFg ARE-8}ITH

Age FFHEE SAs7] 8 AHEg 717l UV spectrometer®=H4,
Biochrom Libra s22(cambridge Inc., England)& ©]-83} %t}

TxEAe  o]8%¥  NMRMNuclear Magnetic Resonance)< JNM-LA
400(FT-NMR system, JEOL Co.)# JNM-ECX 400(FT-NMR system, JEOL
Co)&, NMR 34 &w= CIL, Inc.®] NMR & &v|& CDsODE AH&3kalth.

2. A=

Ao AREE AfS-UF e 2009d0 AFEAoH A g FAHL AR
Qd AT FeERAolA o T AP AehrE A% AE 2edtel
Aol X A AZA F, Baske] Agaon] B A 4 Rk Al
g3ttt
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e HAE ARG HE AN AEE Y SHAHRTE o8Bt o ARt HEEAA
o ofysle] Lol AN 40T FTEAA] rotary vacuum evaporator=
E%3to] 80% ethanol =% 65.80 g& AAUTE

il

o]x 80% ethanol F&ES H,0 1 L o && A7|1 FAEA wa} &=
ApA o2 F3E3le] p-hexane, chloroform, ethyl acetate, butanol, water

fraction= Z+7+ 4.60, 0.30, 4.31, 3.36, 23.91 g= 24 tHScheme 1).

Dried leaves of Ostrya japonica 1.0 kg
\I/ 809% EtOH(20 L), 3days at room temp.

Extract 65.80 g
l Suspended with water (1.0 L)

! }

n-Hexane Water
(4.609) VL Fractionation
Chloroform Water
(0.309) l Fractionation
Ethyl acetate Water
(4.319g)

Fractionation

! }

Butanol Water
(3.369) (23.91 g)

Scheme 1. Procedure of solvent fractionation for ethanol extract of

Ostrya japonica Leaves.
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3-2. Compound 19 &2]34A

Ny o] FEHEZ F3E AASe] 9L chroloform fraction 0.30 g&

Sephadex LH-200o.%2 Zx¥ ZAd| loadingd}®] column chromatography=
AN B9,

A9 ol Ay TLC o]5 Ao &E chroloform¥ methanols 9:1% &&3}o]
AHgEtE e, TLCE B3] spot2 &9l ¥, % 14709 fractiono® Urgl
t}h, 1 5 fr. 10914 methanolol?t 5+= ZAEo] A A oipHor o3}

gk 2o 10.3 mge] Compound 1S LI HScheme 2).

CHCI5 layer 300 mg
Sephadex LH-20
CHCl3/MeOH = 9/1

| | | bl

Fr-1 .-« Fr-6 --- Fr-10 -+ Fr-13  Fr-14

|

Precipitation
(10.3mqg)
\

Compound 1
Scheme 2. Isolation of compound 1
3-3. Compound 29| &34

AU A FE2E2 83 AAste] @2 ethyl acetate fraction 3.00 g

S HgkLo] Ho] celited} A Ao MZo] celiteE & 2bo] ZF H =

z =
column< celite®2 WA TS sl 2 9o FHAA T2 BWEE T3 8
Al o] % AS p-hexane, diethyl ether, ethyl acetate methanols ©|-&3%

t}. 9714 n-hexane¥} diethyl ether®] FZFZolA H]o]A ulgo] &}k S

=
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= A%el A FAER wE st okl FHd=L  n-hexaned}

chloroformel] %] %o} methanold] %31, 553 AAFGS™ 50.1 mg]

compound 25 L (Scheme 3).

EtOAc layer 3.0 g

l Celite
! ! | !

n-Hexane  Diethylether ___ Ethyl acetate ______. Methanol
(94.1 mg) (841 mg) (800 mg)
Middle layer Middle layer Middle layer
(928 mg) (436 mg)

Precipitation
(50.1 mg)

|

Compound 2

Scheme 3. Isolation of compound 2
3-4. Compound 3¢ & 34A

AMFYUF o FEEZ B8& AAsle 92 ethyl acetate fraction 0.30 g
S normal silica gel® %% column®l loadingd}l®] column chromatography
5 AAEYr. ol 542 chloroform® methanols AF&3llem  100%
chloroformell 4] 50% chloroform 7}FA 5% * methanol® %S =8+ step
gradient WHS 3t o] HAS step whtl 400 mL A A Zse] AREE AL
40 mL A 47 Zef2=Fol wrol F 257]9] fractions WEQIUH

25701¢] fractionS HPLC(High Performance Liquid Chromatography) 7]7]

o

2 o] g3le] BAEg o AAL Universil (4.6 X 150 mm), %<& min ¥

=
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1.0 mLS £

=

201 injection volumn< 10 pL, 332 254 nmolA

S48k
. o)lEA =71& =FF(A-Distilled water)9} HWEFE(B)E o] &35to] 408 =
[e)

ok 20% B &wlollA 80% B &7} ¥ %=5 gradient % =43}t

F3l fraction 994 7|%3 chromatogram= <<135}3aL

’

3 EZYJES g = Compound
4

e 4~ Qloen, olE
3(9.8 mg)olgt 3 tH(Scheme 4).

EtOAc layer 300 mg

Normal silca gel C.C
CHCl; — MeOH(100% — 50 % CHCI3)

Step gradient
Fr-1 nea Fr-5 a/u Fr-9© M Fr-15 r=» Fr-20 ==* Fr-25
Compound 3
(9.8 mg)

Scheme 4. Isolation of compound 3

Collection @ jeju



)
L
rot

X] o
-

4. 27 A4
4-1. DPPH radical scavenging test
g2 PN 2ol
Garsl By Z4ol
1 71A

1,1-Diphenyl-2-picrylhydrazy(DPPH) A7 =t
] phenol¥} aromatic amines<]
A £ 952l diphenylpicrylhydrazine< A}
ot S WE HQlt}, 1y
= oAl =¥

kst Ao R 5%
o] Ab&she= Wyoltt
I A & AR wWEel 515 ~ 525 nmellA] g
1} phenold} £ Fay HAAE AFs 5 AA FoAA< dt
oAAZHE HAY hydrogen radicals AdstA HAot. oW F5 W= Abg}
A3l bAS E27F "ok B3 Tl AR v A o R A, o
Hlglstel JE e DPPH o] A4 @A #Hi, FFE% Hihs HE
2 kgl Mol wFMoz HEE AL FTHTY TALE SHIOEN
radical 2AZ4E & 5 Ut
DPPH 2tz A7 &4 A4S thg Zo] Aasgitt
WA AE2E 1 mg/mlLe EE7F HEZE 70% o|eeS o] &3le] Lo,
DPPH A2k 0.2 mM s%7F H%=% 100% o €+-23 DMSOS o]&3lo] A%
3y, o] Wl FFEIF 0.97914 0.997F HEF gt}
Fx DPPH & 0.5 mL¢ Al=¢] #HFE =7k 100 pg/mL, 50 pg/mL, 10
pg/mLol ¥H%F 70% oleE H7bstel 42 F A2olA 1087F wHSAIXITH
UV/Vis 23FEAZ o] &3dte] 515 nmolA FF=s F43ste] duzd A2
£ ()& T3 A2AGAH WEEo] 50% 4 wo A8 FE (RCs)E AAtet
At} ArkAle olgfe} o oju] YE o EE vitamin C(L-ascorbic acid)
& AR&selTh
DPPHS} R8sl §4% - AR Aol FHE
Scavenging effect (%) = 1 - % 100
DPPH] F3%
_9-
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Y,

Oz OH

OzN

S

DPPH radical (violet, 525 nm)

ON

Diphenylpicrylhydrazine Phenoxy
(yellow) (radical)
Figure 2. Scavenge of the DPPH radical by phenol

_10_
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4-2. Antibacterial Test

A3 HPHE paper disc HHEH] g2 "G T S E Streptococus
pygenes, Streptococcus mutans, Staphylococcus aureus, Bacillus subtilis <
AR L 1S O 2= Enterobacter aerogenes, Escherichia coli & 3}
Hom RO R ampicilling A& ).

WA Mueller Hinton Agar(MHA) H|3F=H L2 HF-5 Q15 A Ao
E7NAAE Y3kl 37T incubator oA 30% AHX= Azl Aot I #5

¢

-

=

o,

(gram-positive / gram-negative)®} top agarEs £33}t plate & 5 mL
TW FE3ste] top agar’b TR HH 50~60CAdA 79 &3s o MHA
plateo] ¥ i1 =3t}

disc(8 mm)el FA=Z H xS AP sty] fste] SWAE 24 1 9
g e discE HiEd IR Fol SHFS T discol FFol A&
AE® (% 20 pl) standard(ampicillin), control(PBS), sampleE >8] %
20~30% Ax  AXSUAT discE 47| fste] VAR Had Ao w
AEol Aeld discE oA wol Bol7F 3= plate Hol ¥ SHFL

35CelA 2413k v gstaL plate= FHIA wiste] BEs3ATH

Streptococus pygenes - AT HCEEKEKEEE Streptococcaceae)ol] &
st BHE Aol g S(E) ol shsdsdTdoldt BT HAT R A
T4EE& o,

Streptococcus mutans - QAT ICHEGVIREREFL Streptococcaceae)ol] 2

st WA H o2 THE ol
Staphylococcus aureus : T ZFEREF Micrococcaceae)dll £3sh= 3 Al
o] F HOoEHN, ANA o=

-
v FAZEGTEOl S U B M EFHoIM it BashA 2 BA

_11_
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v HAEEHA, SAEVIETOE AT glox Hal, x5 PAsHA] o
H AgS BaAA A RS BT 7= e th

Escherichia coli @ o A@l7|o}&(— Escherichia)®l &3dke {HTO =2 Abs
T uE Y oA AAeteE AWMl 5 ot AHA sk dEolth

d

A= AT WEly = AFo] A, B T2 A~Fk90](Voges Proskauer) Al

A3} TR EZA) o] AR A= 24 Kol Ao] SAolt),

_12_

Collection @ jeju



Zad| = 33Ee] S Folin-Denis®S 9FF W3 ste]l AAH?. o
Al tannic acid EF&NS AFEste] Yl StEe S A% AL
2 o] &3t xFEHAS AAS7] 98l tannic acid 1 mg=S 50% methanol
&N 1 mLel ¥4 stock solutions A|ZEstal, ol& HFTsE7F 0, 31.25,
62.5, 125, 250 % 500 pg/mLe] ¥ == &3 UV-Visible spectrophotometer

& Ay 4 AR FEES
==

o

2 725 nmollA SHEE S5t BT
mg/mL =2 & =< o5, o] €4 0.2 m

1.8 mLE 7}sl9] total volume®] 2 mLo] XS 3453 o7]o] 0.2 mL
Folin—ciacalteu's phenol regentE % 7}sle] 2 =3tsl & 220 3E7F WX
shTE o] &fel 1 M NayCOz &4 0.4 mLE 7}eto] EFstal, S/ 1.4
mL& 7Fste] total volumeo] 4 mLo] HZ== 3|4ste] oA 1A7F A3
H, AeAS FHale] 9o 5Yd ez 725 nmolA FHEE A,

ol e gHe sk,

_13_
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L AU QoA 849 83t % 24,
1-1. Compound 19 F+Zxa]4

Compound 12 'H-NMR spectrumeld & 7.77C2H, d, = 8.5)% &
6.91(2H, d, /= 8.5)< 712t 2H 9 doublet signal®} ©]X.t} deshelding € &
9.769] singlet signals ##EE £ gldrt. C-NMR spectrumol] A=
deshelding®= aldehyde©°l] 7]Q13}+= carbon signale] @z A, § 165.3914
227F AdE sp® carbon signal 2§ 133.5, 130.4, 117.0914 Ygy=
signale]  #EEomz  EHe]l  HuH  data®t Hwg  An

p-hydroxybenzaldehyde® A&ttt (Figure 3, 4)

_—
1

—_—
LO4

T T T T
4.0 30 2.0 1.0 []

-a
=
el
24
wm
=Y

T T
2.0 8.0

>

9.7643
7. 7860
7.7808
7.7642
6.9263
6.9217
6.9051
48805 —
3.3140
3.3100
3.3060

Figure 3. 'H-NMR spectrum of compound 1 in CDs0D
—_ 14 —_
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042 i3 LLKTR 005 A L[|}

LUR

T T T T T T T T un) T T T T
FM 1800 1700 1600 1500 1400 1300 1200 110.0 1000 900 SO0 YO0 600 'ﬂ* 400 300 w0 100 (

130440 ——=]

= & & =N
-+ - - i 173
P = - = T
oy = i, 5 6 bt
H 4 < aax
S g A = +ort

Figure 4. >C-NMR spectrum of compound 1 in CDs;0OD

Table 1. NMR spectroscopic data® for compound 1 (400 MHz CD3;0D)

compound 1

No.
8y (int, multi, J Hz) 8. (ppm)

1 130.4
2 7.77 (2H, d, 8.5) 133.5
3 6.91 (2H, d, 8.5) 117.0
4 165.3
5 117.0
6 133.5
7 9.76 (1H, s) 192.9

* 14, C NMR spectra were recorded in CDsOD solution at 400 and 100

MHz, respectively.

_15_
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1-2. Compound 2¢] Fx3j|4]

compound 2% YC-NMR spectrumol] 93] 21719 @42z A% 53
S 4 4 gdooem § 179.79A carbonyl?|E& XE3sle] 15709 sp” B
165.9~94.8) signalE©o] #ZE o] compound 2+ flavonoidE &3 &Y
Zolekal o skl

'"H-NMR spectrum®lA&= & 7.33, § 7.30, § 6.90,5 6.36, § 6.19¢
signalEo] sp” $429S g4 4 9991 o]=9 coupling constant())S =
gt 5 7] meta coupling(J=2.0, 2.1)3} 8k 72| ortho coupling(J=8.2)°] ¥
ZE A}, w4 compound 2+= quercetin(3,3',4',5,7-pentahydroxyflavone)<-
etk =Y Aolg d%s sigidh

T3, '"H-NMR spectrume] A+ § 5.35~3.70014 #ZH &= signal 2 0.94
oA #B&EHE 3HY signal, § 5.359 anomeric protom signal(1H, d)¢ A=
B 1224 o] H E=de & F AU £l HiE datagt v
3 A quercetrin(quercetin 3-O-a-L-rhamnopyranoside) Q< #0138

T AAH(Figure 5, 6).

_16_
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0T

Figure 5. '"H-NMR spectrum

)Collection @ jeju

01

JJuBpunge

of compound 2 in CD30D
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IST.U 140.0‘ 130.0 KOIP\ 11().0J \IOT.O 90.0 80.
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T
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o o ‘ 800 900 +0°0 00

Jduepunqe

Figure 6. BC-NMR spectrum of compound 2 in CD30D
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Table 2. NMR spectroscopic data® for compound 2 (400 MHz CD3;0D)

compound 2

No.

6u (int, multi, J Hz) 8. (ppm)
1
2 159.4
3 136.3
4 179.7
3 163.2
6 6.19 (1H, 4, 2.1) 99.9
7 165.9
8 6.36 (1H, d, 2.1) 94.8
9 158.6
10 106.0
1 123.1
2 7.33 (1H, d, 2.0) 117.0
3 146.5
4’ 149.8
5 6.90 (1H, d, 8.2) 116.4
6’ 7.30 (1H, dd, 2.0, 8.2) 123.0
17 5.35 (1H, d, 1.4) 103.6
2" 4.23 (1H, dd, 1.6, 3.2) 72.2
3" 3.70 (1H, dd, 3.2, 9.4) 72.1
4" 3.14 (1H, m) 73.3
5" 3.03((1H, m) 72.0
6" 0.94(3H, d, 6.0) 17.7

* 14, C NMR spectra were recorded in CDsOD solution at 400 and 100

MHz, respectively.
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1-3. Compound 39| =34

Compound 3¢ 'H-NMR spectrumS E3}o], § 7.07 (1H, dd, 2.1, 8.2Hz),
§ 6.99(1H, dd, 2.1, 8.2Hz), § 6.80(1H, d, 8.2Hz), § 6.76(1H, d, 8.2Hz), &
6.63(1H, d, 1.8Hz), § 6.33(1H, d, 1.8H2)9| signale< sp” F2UE& A4
T Qo o]E52] coupling constant(/)S &3} aromatic ringe] T4E 7HY
meta coupling@ ortho coupling®] Z+7b 2704 #AZ= o) =3 § 4.71, 4.21,
3.810l A+ aliphatic &0 A7|SAE & A&7 28 H Ues AT +
UM

YC-NMR spectrumol A= & 1971 &4a7F 2350 gl o
Jow DEPT 135°% &3fo] 42k &hA7k 670, 32k &h47F 1070, 23 ©47F 3
M=E o] FolA AeS 25T

§ 215.82 EAAQ signal® 3stE o] ketoneo] ZAFEoO Yl §
153.0~117.09] signale& sp” ©Aa2M, 7 % & 152.13 153.09 signal
aromatic ring®l| hydroxy7|7} A3& o] &S s 4= A, T3 § 78.8,
69.9, 68.7° M= A754%7F 2 AbarE AgEe] i § 37.7, 37.2, 25.32
aliphatic g+ ©&47} A= o] = AS=R o dstql

BC-NMR spectrume HWH H] %3 signald Hol: F 79 ©A5S gkl
sk 4 =™ (6 153.0 & 152.1, § 135.2 & 135.1, § 130.8 & 130.8, &
127.6 & 126.7, § 117.0 & 117.0) o]&& ¢ =43 'H-NMR spectrum
data®} A FashH A2 H]23%k 317 9] benzen ring®] AME AdEo A=

s}
=

2
b
%

il

ol FFREXMS £ v 435 7] 98kl 2D NMRe! HMQC2 HMBC

2 =AY 1 A7 BE FXE9 long range correlationg Fel1d 5 9l
S

3
o

W AdHoZ F 19 benzen ringol 3709 hydroxy group¥ aliphatic
3 B4V AAdE F%FE diarylheptanoids A9 9] 3ttEEH, 3o HH
data®} Wl Az 20024de] 2AEA7 B ¥ Carpinontriol BYS 2H¢13t

T AdAH(Figure 7-11).
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Figure 7. 'H-NMR spectrum of compound 3 in CDs0OD
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Figure 8. "C-NMR spectrum of compound 3 in CDs0OD
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Figure 9. DEPT-NMR spectrum of compound 3 in CD30D
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Figure 10. HMQC NMR spectrum of compound 3 in CD30D
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Figure 11. HMBC NMR spectrum of compound 3 in CD3OD
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Table 3. NMR spectroscopic data® for compound 3 (400 MHz CD3;0D)

compound 3

No.
Su (int, multi, J Hz) 8. (ppm)
7 131.5
2 6.99 (1H, dd, 2.1, 8.2) 130.8
3 153.0
4 6.76 (1H, d 8.2) 117.0
5 130.8
a 127.6
g/ 2.88 (m) 37.2
7—Hp 3.03 (1H, dd, 4.3, 15.9)
8 471 (1H, dd, 4.3, 11.7) 68.7
9 3.81 (1H, 4 10.1) 69.9
10 843 {11, [Ea 78.8
Tigh 215.8
12-H. 2.92 (m) 37 7
12-H, 3.50 (1H, ddd, 4.2, 12.7, 20.0) '
13-H. 2.81 (m) 25.3
13-Hy 3.14 (1H, dd, 12.7, 16.5)
14 126.7
5 7.07 (1H, dd, 2.1, 8.2) 129.6
16 6.80 (1H, d 8.2) 117.0
17 152.1
18 6.33 (1H, 4 1.8) 135.2
19 6.33 (1H, d 1.8) 135.1

@ IH, C NMR spectra were recorded in CDsOD solution at 400 and 100

MHz, respectively.
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compound 1 compound 2
(4-hydroxybenzaldehyde) (quercitrin)

OH HO

compound 3

(carpinontriol B)

Figure 13. Chemical structure of compound 1, 2 and 3
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2. DPPH radical scavenging test

THORE I AAE v b Y E Fxe] e RA,
Aol olsto] glEo] ghr o] AAHY S Hepo] glojAA 515 ~
525 nmol A Hold Fgapgo]l AtAA "y, E AYoA= F=¥E = DPPH
radical 2271 &4d& S48l RCs w2 FASIAT. RCso #hol ZHars 24

o) £ ovlgh,

o

A el FF A oA gdFH] FEUWs Ad9str] 98y
S AASSItE 0, 20, 40, 60, 80, 100%9] ol &FS-S
|z sto] 208 F= AP ANt dojxl AEe] RCyps HyHW,
40% olEre F=Eo] 30.98 pg/mlL= 7MY =& dAS HYoH, 20%, 60%
FEZEAE 36.52 pg/mL, 36.09 ng/mLe oz =& o 2AFHS
STk E3 80% A EHE F=E-2 63.46 pg/mLe &S HSlT

T ek 24 dataE Farste] Aol o] stutal oA AA = 80% ol '

)
ge]
ge]
T
=

[eb)

=8
(@]

Ioh
b
X
e
ox,

1

S F% 52 n-hexane, chloroform, ethyl acetate, butanol® @ 32 2 A3}

1 Ao g gAkst AdS staitt. L A3 ethyl acetate &
|4 27.69 ng/mL, butanol #=25olA= 21.81 ng/mLe RCs| #he X
Fom o]= positive control?] vitamin C¢ RCsy #k(8.80 pg/mL)e} H]uls}$]
= W F2 24 BH]lvtal ddd 4 vkFigure 13-14).
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Figure 13. DPPH radical scavenging activities of solvent extracts
obtained from Ostrya japonica Leaves
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layer

Figure 14. DPPH radical scavenging activities(%) of solvent layers

obtained from Ostrya japonica Leaves.
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Chloroform®} ethyl acetate #&ZolA % compounds 1-39] tis}e]
DPPH radical 424 &4S AAESIY. compound 22 positive control$!
vitamin C2] RCso #k(8.80 pg/mL)¢} H]s}A S o] 13.12 pg/mLO=ZH, o}
T2 SA4E HYSs g90T & Ad}T ERE compound 3 58.16 pg/mlLe

RCs0 #= H¥ oW compound 12 %7} 100 pg/mLY wj 43.64% 2 &

ZF 27 549 HY Y (Figure 15).

~ 100 -
5)

£,

= 80 -
=

o

=X

o 60 -
=

=

a

=

m a0 A
w

I

U

E 20 -
o

I

(28

(2

al 0 .

Vit.C compound 2 compound 3

compound

Figure 15. RCso value of DPPH radical scavenging activities for compound 2

and 3.
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3. Antibacterial test

AU 2le] 80% F++=3 n-hexane, chloroform, ethyl acete, butanol,
water =g 3ol tote] At HAFS AAstlon, o] wj AMRSF dF= 1Y
A1t streptococus pygenes (KTCT 3096), streptococcus mutans (KTCT
3065), staphylococcus aureus (KTCT 1916), bacillus subtilis (KTCT
1021), ¢} 13+ SAl+r<el enterobacter aerogenes (KTCT 2190), escherichia

coli (KTCT 1682) ©]t}.

Z Q] ampicillin®] ¥ 13}$1S W}, B. subtilis, 1ol

o%
=y
e
o,
>
)
mo MY
&
)

8] %5, ethyl acetate, butanol % water &8 ZoA &
TdAo] Qe AHow HEEW YA 2kt #d S pygenes, S. mutans,
S. aureus 5] A= ethyl acetate, butanolo]l A o= A% XS H

A% FAG 5 QUTE EF F Ao ageTel s FRE By
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S. pyogenes S. mutans

1: 80% EtOH ext. 2. n—hexane layer 3: chloroform layer

4: ethyl aceter layer 5: butanol layer 6. water layer

Figure 16. Antibacterial Test Result of solvent extract and layers

obtained from Ostrya japonica Leaves.
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il
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20~80% 7HA] WI=® S HAS &1 & F AT =3 29 Ayl o

3t ZedE gk Ao A= chloroform, Ethyl acetate, butanol 3ol A]

ftllo

7}7} 12.87, 26.81, 21.73%% L % ethyl acetateol ] 71 =& FFS B S
o ol= EEl¥lEe] &0l =54 DPPH radical &7 58 = A4 o=

& AFL BYL I ATk
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Figure 17. Polyphenol contents of solvent extract and layers obtained

from Ostrya japonica Leaves
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Figure 18. Polyphenol contents of solvent layers and layers obtained from

Ostrya japonica Leaves
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V. 29 & A&

Aol KA A= AFUF Yo 80% dEHE FEFES n-hexane,
chloroform, ethyl acetate, butanol, water® &m] 38 3}al chloroform¥}

ethyl acetate 8ol )35}l cetlite, normal silica gel chromatographyES 4!

A5t

F2] &2 tste] DPPH radical scavenging test, Antibaterial test % & =
=
=

DPPH radical scavenging test 23}, % ¥ &2 FE& T 40% e F+
=E0°] 30.98 ug/mLRCs0)Z 7HE £2 2445 BIow, 3 EoX = ethyl
acetate ®#+830] 27.69 pg/mL, butanol #&ZoA+= 21.81 pg/mLe RC509
Fom ol £ GAS KB

¥ 3}gEo| A= 4-hydroxy benzaldehyde, quercitrin, carpinontriol B
ol = quercitrine positive control?l vitamin C2] RCsy #k(8.80 pg/mL)<}
HwekglS o 13.12 pg/mLo=H, ofF £& &A4S X3, carpinontriol B
2 58.16 pg/mLe RCso #S HASmW 4-hydroxy benzaldehyde -5%=7}
100 pg/mL wf 43.64% ©] &2 27 585 BT

et Ae Ay 29l ampicillic?} H]WLESS W] ethyl acetate 9
butanoldl| A £& &S HAS g9l & F AT

e EdEd Ay 20, 40, 60, 80% olete FEEo|A] He 2

= TFH(15~17%)S How FI AylEo| A= ethyl acetate®} butanol #
3]

F3o] M 22 26.81, 21.73%9] FFS woln ol Fikst AU ulw
st o BudEel gPol ¥4 P A% oA Fo YL 8IS
F91% 5 9l9lvh
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