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Abstract — In this study, extracts of bark from Ulmus davidiana var. japonica and its fractions were investigated the anti-
oxidative, antibacterial and tyrosinase inhibition activity for physiological activity towards functional applications. In the mea-
surement of DPPH radical scavenging activity, the ethyl acetate fraction showed higher radical scavenging ability than others.
Moreover, in the tyrosinase inhibition assay, showed that the ethyl acetate fraction has good inhibition effects. Results of the
DPPH radical scavenging and tyrosinase inhibition activity are related with the total polyphenol concentrations of ethyl acetate
fraction. In antibacterial activity used to find out by utilizing the disc diffusion assay, chloroform fraction showed strong effect
against Staphylococcus aureus and S. epidermidis. These results are related with the flavonoid contents of chloroform fraction.
On the other hand, in the L929 cell viability measurement by MTT assay, the hexane, butanol and aqueous fraction treated at
high concentration were showed cytotoxicity. But the others samples were exhibited a moderate viabilities. As a result of inves-
tigated the antioxidant and tyrosinase inhibition activity, the ethyl acetate fraction could be applicable for cosmetics related
fields. And the chloroform fraction showed significant antibacterial activity against S. aureus and S. epidermidis.
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A3PAA] Aol A5 H, FE(DSUBIO-2018-004)
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one-way analysis of variance(ANOVA)ES A|3§s}om,
o4& AZF7F p<0.050A4 2JuE Fof3laiTt.
T Y
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FZE3 g £ A 59| polyphenols?} flavonoid 3
43 AIE Table I A AT F2E F

polyphenol &#°] 478.79 mg/gC 2 JERtT, Srf E3d
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Table 1. Polyphenol and flavonoid content of extract and
fractions from bark of Ulmus davidiana

(unit : mg/g)
Sample Polyphenol Flavonoid
MU 478.79 + 15.64"%* 2.90 + 0.00°
HF 55.49 + 0.23° 10.60 + 0.40°
CF 25520 + 22.32¢ 2045 + (.88
EF 948.16 + 17.98° 9.83 £ 0.27°
BF 576.08 + 34.09° 4.14 + 036
AF 277.38 + 12.89° 2.90 + 0.47°

MU; Methanol extract of Ulmus davidiana, HF; n-Hexane
fraction, CF; Chloroform fraction, EF; Ethyl acetate fraction,
BF n-Butanol fraction, AF; Aqueous fraction.

YValues are mean + SD (n=3).

*Different superscript letters show significant differences at
p<0.05 by One-way ANOVA.
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S Table 1o YeERNSlTE EtOAc 89 SC,, #ol
134.33 pg/m=. 262.671 pg/mle] FEEHT 2 $4S 1
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nie} o] EtOAc 8l9] 2/d0] 55.33% TF2F positive
control T} W& 0] gl ats E-O%T}%q— 714
1FE°l4] DPPH radical 2753 22 dats)l 4 o)
polyphenol 88E-2] Hefst W AgaA 7} ok &
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EoME fFARE FdS SR °iE} 2022

Disc Diffusion Assayol| 2|8t E M - Disc diffusion
assayE ©]&3dt] F2] FEEH 89 S v
st Table 1o YERAATE FEE9 S aureus, S
epidermidis®| gt /] A4S AmEH AHS A4
3 374w F 7P 2 EQ 2.0 mg/discoll A zHzt
923 mm, 7.17 mm<] Agmrxisﬁ%—% PR,

0.5 mg/discoll A= ABSA 3RS FAJ3HA] Halsit. %Q%
9] 8. aureus® TNt A2 7% 2.0 mg/discoll A =
EtOAc &&lo] 74 & A5 Xﬁﬂ%:% P8Rt 1.0,
0.5 mg/discolA1= CHCL, #8]9] g+&4do]l ¥ gt 4
O Z UePt). S epidermidisol| tieh B2 EL] e T

Table II. SC, values in DPPH radical scavenging ability of
extract and fractions from bark of Ulmus davidiana

Sample SCSO(pg/ml)l) acgj},?;(zz)z)
MU 262.67 + 12.427°%* 28.30
HF 1790.33 + 36.83¢ 4.15
CF 542.00 + 20.78" 13.71
EF 134.33 + 1.53° 55.33
BF 318.00 + 10.54 23.38
AF 431.00 = 12.49° 17.25
AA 7433 + 321° 100.00

MU; Methanol extract of Ulmus davidiana, HF; n-Hexane
fraction, CF; Chloroform fraction, EF; Ethyl acetate fraction,
BF; n-Butanol fraction, AF; Aqueous fraction, AA; L-Ascorbic
ac1d L-Ascorbic acid was used as a positive control.

SC50 value is concentration of each samples for scavenging
50% of DPPH radical.

'Relative activity: a ratio of SCy, value compared to positive
control (ascorbic acid).

Values are mean + SD (n=3)

*Different superscript letters show significant differences at
p<0.05 by One-way ANOVA.
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Table III. Antibacterial activities of extract and fractions
from bark of Ulmus davidiana

Sample Concent'ration Diameter of clear zone (mm)
(mg/disc) S. aureus S. epdermidis
2.0 923 + 031" 7.17 + 046
MU 1.0 2 -
0.5 - -
2.0 8.83 + 0.57%"  7.00 + 0.26°
HF 1.0 8.53 + 012" -
0.5 8.00 + 0.26% -
2.0 9.63 + 0.06'  8.63 + 0.25°
CF 1.0 933 + 021" 7.80 + 0.00"®
0.5 9.17 + 0.60  6.97 + 0.06°
2.0 10.87 + 0.72°  8.50 + 0.20°
EF 1.0 8.37 + 0.35" -
0.5 773 + 0.12F -
2.0 9.10 + 0.52% -
BF 1.0 7.90 + 0.26" -
0.5 - -
2.0 767 + 038 -
AF 1.0 - -
0.5 - -
oM 0.5 25.40 + 0.202 28.70 =+ 0.72:
0.1 20.60 + 0.10° 2520 + 0.26
M 0.5 2943 + 032" 16.97 + 0.75°
0.1 2473 + 0.32°  10.83 + 0.68°

MU; Methanol extract of Ulmus davidiana, HF; n-Hexane
fraction, CF; Chloroform fraction, EF; Ethyl acetate fraction,
BF; n-Butanol fraction, AF; Aqueous fraction, GM,;
Gentamicin, SM; Streptomycin. Gentamicin and streptomycin
were used as a positive control.

YValues are mean + SD (n=3).

PNO inhibition.

*Different superscript letters show significant differences at
p<0.05 by One-way ANOVA.
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Fig. 1. Tyrosinase inhibition activities of extract and fractions
from bark of Ulmus davidiana.

MU; Methanol extract of Ulmus davidiana, HF; n-Hexane
fraction, CF; Chloroform fraction, EF; Ethyl acetate fraction,
BF; n-Butanol fraction, AF; Aqueous fraction, AR; Arbutin.
Arbutin was used as a positive control.

YValues are mean = SD (n=3).

*Different superscript letters show significant differences at
p<0.05 by One-way ANOVA.
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Fig. 2. 1929 cell viabilities of extract and fractions from bark
of Ulmus davidiana.

MU; Methanol extract of Ulmus davidiana, HF; n-Hexane
fraction, CF; Chloroform fraction, EF; Ethyl acetate fraction,
BF; n-Butanol fraction, AF; Aqueous fraction.

" Values are mean = SD (n=3).

*Different superscript letters show significant differences at
p<0.05 by One-way ANOVA.
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