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Abstract

In this study, we first analyzed the total polyphenol and flavonoid contents and the antioxidant activity of
Dendropanax morbiferus extracts obtained from different parts using different solvents. We then investigated
the possibility of producing Dendropanax morbiferus leaf extract loaded polyurethane (PU) nanofibers via
electrospinning. The total polyphenol and flavonoid content and the antioxidant activity of the Dendropanax
morbiferus leaf extracts obtained distilled water were found to be higher than those of the extracts obtained
under other conditions, and it was therefore used to prepare the extracts/PU nanofibers by varying the concen-
trations of both the Dendropanax morbiferus leaf extract and PU. The most appropriate fiber morphology
were when 1.5% and 1.0% of the Dendropanax morbiferus leaf extracts were added to 12% and 13% PU,
respectively. Fourier-tranform infrared (FT-IR) spectroscopy and X-ray diffraction (XRD) analyse reveal the
successful incorporation of the Dendropanax morbiferus leaf extracts into the PU matrix. In addition, the na-
nofibers containing this leaf extract were confirmed to exhibit antibacterial properties against Staphylococcus
aureus, suggesting the potential usefulness of nanofacial masks containing the Dendropanax morbiferus leaf
extract.
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ltH(Kimetal., 2018; Shinetal., 2013). A F&ES
&7 Ho| L A%5 A 5k, A g 5t -5 of g
7EA 71678 A AL e ddilEel Bl =
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30|22 A RS BH o 79, BEa 5, wateh
2, 87, 9 5 2220 =3 2ol 7t T
52 %7hak 97 (Kim & Ryu, 2010)9h 5 9 73] 7
Ko 8142, AP, o] WAL A, Eau, 433

HA S RAE gt Y HAFZEE o] §T
% itk A2 W A7k B3 o) (Kim, 2014)
AFEES o T B TS L 4 Ak
oleigh FAHE o] FRA AN ES o3
5] ol -2 FF5Ha, 5 5 AL B E s, 0y
9§82 2 AT 70| YFE o FE AMI
B} A o] %1 0 2 58991 W 37131 9lek(Delsin

etal.,2015; Liuetal., 2011). =3} YR & 9|5t 2714
o A|F F UtAIAE= TAZOE Fo5HA A
o Ro} 25& JNAste] m3PR 9 &bt Qle A
S &2 B E 3 Q] oW (Perugini et al., 2019), 2| Lo &=
FE AR ADARJA AN EL] HTo] R E|HA up
3 Y AEY A E Yl F7F 55 9kl Itk (Byun
etal., 2017; Fathi-Azarbayjani, 2010; Jang, 2017; Mana-
tunga et al., 2020). MarkNtel Advisors(2023)+= =3} 7
A AEFE FHAshe ofAloF BB F =3HFA] Aol
2023 AFE 2028 71| AP EEC] 7.0% L Ao
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E S 98 hore AU RS RS T el
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=
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Jetho] & 2= 9Jr}al W7}5h%lL). Chen et al.(2023)
Woo and Lee(2021)+= FHAFeH o] Q= HAFE=
& TR YA U=ARE Alxsto] FHAkst
715 S 7HA = vhA A A E9F e A A o] &
of o] &g 7h5/d= AAIsHA T

B2 U5 (Dendropanax morbiferus)= o}A|o}2] 11
2 Hi3uls gA R =2 £ESA Qe F

biferai= & W& th= 52& 7HA AL §lo] o FE vhy
FAUFE A e, Y, 7= AeHd vts
¥ oRAl 2 AFEE 0] 2T, A A A2 &85l
= g th(Hwangetal., 2020; Lee et al., 2019). ZA1A| o}
o] TPl A o A = FAUT = A 5 A
2 AAA 2 A kol A 1L 9l th(Lee etal., 2007).
o] ok 220 B QA 193740) 32
O AfAd ol gt A= TR Al AFH =H S
2 1B 15} th(Yasuda, 1937, as cited in Kim & Chung,
2000). o] & AR QO] v gh-& =& Eol= HleA
SgHEo] @4 FEEo= HEEHNIY TE4EE §
o] 3£3}E|of 9lthar B 115} th(Hyun et al., 2015; Jang,
2015). o] g 4 8- vhero 2 AR o] thofat &
Foll thet AT 2= FAUE Ao deFEEolA
22 A 4 Ro] S S A AA7 A(Lee etal,
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S| IP F==2 aRe E2dRUE Hsd7OA ME S S
o] et kA vto] thgt A(Imetal., 2015), S el #& S st EAA EAR s ¥
AUol Qlat £7), e &5 stV s e & Ao A e S Az = AL (Staphylococeus aur-
I3t A+ (Hwang et al., 2020) 5-o] HILE Itk o4 eus) < A-8-3HGITH
I o] FHAUE FE55L 7548 2 EA Y AR
2 2§ 7/ ol tigt A= Eol o] FoA et 2. gEUR F&
U Al 2ol 583 Akl & b 7] o
weba] & Aol = FAYT FEEY Hod A% FAGE Q2 lemxlem & A2 31, 7hA] = 2
= Sl A a s Frst gl B3 A A% 2 e A & sho] FF42F30% ofehZofl 92
ANE BQl AT 2552 B-8-51¢] Polyurethan HHE 1:20, 7HA = lﬁii sto] =&k th S/
e(PU)/N,N-dimethylmethanamide(DMF) 8- o] %7} FEZE260°Co| A 6057 AU A3} 7[R & 2F
sho] A7AbSEITh 2 A Y] AVA 23S =F ZF A ske] AL 30% OﬂF/J% FEYHeRE2
St7] 91e ARG Aol H7HE FAUR FE2EY 5 5°Coll A 12A17F Q3 7R 5 242 A A F om B
L9} PU F&=5 24359 21 morphology & 4Fw H.Qk 33 ¥hEste] &5l w 3] M E o) gl& wW7hA
th A2 Uied e WA, F7h 9 sejaret S o A &2 33] A Hrh B AFWEE7|(RVI0, KA,
T 22 OB 0 ARE Yo A Germany)& ©]-&3to] F/4 2552 25 100°C,
(Dryden, 2010)°]| ‘:Hf:ﬂ‘ T3S Brlsto] AAxE B AEE S5rpm O &, o8k 22 E-2 25 80°C, 3
0] F9H 7154 Al S AE F5AS mAs  ASE SSpmo R 7ebsEeln 12 T Ao v
it P92 o 7hA) AASR] TR EAE o] 2E RS o
o] A8}t
L AEdY
3. HEALIR =EE0 S EL U= S Y EL
L A2 A9 HrolE g &Y
AT ghobah ol 4 113 HehdhE S A28 AR A} 717 ) SRS 22 ET30%
of A AArE O] A3 FAUFE A X E £ ofer-E FE59] F &2 IS Folin-Denis
3Fo] ALt Ul AS A o= ¥ 2 1.12 g/lem?, H 3 5lo] =45} th(Swain & Hillis, 1959). 1mg/m{ 5
AE 95AE zt= Z2] 9 E(polyurethane, E395M, T2 3|4 2R 225 0.2m09] Folin-Denis &
Sunko Ink Co., Ltd., China)2 A3t &2 H & AFA Q¥ 0.2m0E 715ke] B8 Fof Al oA 3E F9F
shaF 242 93} g AHACS reagent, Sigma Aldrich HES- A7) 31 10% BHAMG EE-2S 3m0E 713l A=A E)
Co., USA)S, Zetico| = 9t 242 8l F = Al O] QF Aol A TAIZF F¢F BESA R T REGAI X Al &=
&l (Quercetin)(=95%, Sigma Aldrich Co., USA)o] A} BL = A E o] 85l SL =S 745mo) A A5t
$5}5Th DPPH 2e) 2 2715 S TFABTS 2hoizh ok % Eelolis Fke ShIALS R4S SR
275 4L =457 Y3l 2,2-Diphenyl-1-pic- 3}o] 15.625,31.25,62.5,125,250ug/M ¢ =9 &
rylhydrazyl(=95%, Sigma Aldrich Co., USA), 2,2’- L AL AFR-So] 5T
Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) dia- AzE SRV A3l 7k 9] 2854 2253}
mmonium salt(=98.0%, Sigma Aldrich Co., USA), 30% ot =250 & Zo}H - o| & &HF-2 Nieva
Potassium persulfate(99.0%, Samchun, Korea) S A& Moreno 2] HIH S H & 5lo] =4 3]—@‘ th(Moreno et al.,
atolct. S =A8t7] 913 5g9] Bacto™ tryp- 2000). 10mg/md %= 0] 32580 0.1m02 80% 0.4md
thone(Animal origin, Korea), 2.5g 2] Yeast extract(Bac- o] o et3} &3 '8}3_' 10% 2 Ak E—E% 15 899 0.1md
terial Media, Acros Organics), 5g2] Sodium chloride 2+ 1M 2] 80% o EF-2 4.7mQ, OFA| EAF 5890 0.1mQ
(99.0%, Samchun, Korea), 5 g2] Agar(100%, Samchun, £ 7}3lo] 4087 ‘1-7/&] Zth v A 7] A B Bt

Korea)® A|Z % LBH| X|(Luria-Bertani broth)of| A

- 675~

BEA g o] &t SF = 415mol A S = Tt &
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ZotR rolE ek
1g/Ml Y FERE SR/
< AHg-se] ST

A=ZAEE 62.5, 125, 250, 500
o 348 gl EETA

4 BEUS 53

=
Clg 2HEN

| DPPH 2tC|Z, ABTS 2t

Jw MO
|0

=2 Brand-Williams £ 2] ®}H

S Mg} ;;«_xgs}aiu}(mm etal,, 2018). Suj 3
AUFE #2542 1~4ng/md 5= 2 3]435F0.1md
oo} 0.4mM DPPH 89 Im0S E3}16}1 o &+-& 1.4
mE 7Fsto] Fdoll A 3027 WhSAl A EEE =
AE Aol 517mel 4 FHES 24513 <Eq. 1>
& AHg-3ho] DPPH )2 274 %5-2 A4Fsh i,

ABTS &}tz &7 52 45 HPH Re 59 WY
o2 24314 thKim et al,, 2018). 1:1(v/v)2 &35}
= 14mM ABTS 2} 4.9mM potassium persulfate -8 -2
12~16A17F F<F 2438 9HAlof 4 ABTSS ofo] &0
2 U2 A A 734mof| A EF = ZEo] 0.7~0.80] H =
s 2548 42 s4ele et 49
0.95m0 2] ABTS" 80 1~4mg/m) 5= O] A5 ==
E0.05m0E &35 105 & 734mo| A SHEE =
Y5holTh ABTS 2ht 2 4 A% <Eq. 1>2 AL§5}
o A4¥3} .

A
Radical Scavenging Activity = (1— —i ) X< 100

As: Absorbance of the solution with the extract
Ac: Absorbance of the solution without the extract

5 $ELR/PULEMES M=

m

AFEE2S H715H PURZEAL A Al 25 5
35} A13) O5?(Woo & Lee, 2021) 9] 4] N,N-Dimethyl-
formamide(DMF) -8-ufj of] £-3]| 3 PU 1L B2} &N of] S
S55 A7HE o viscosity7}F 71k PU L&A}
8-l 9] viscosity 7} 1200cP o] Afo] & ofof A 7| A7}
7Hsdtths A& gharste] & Aol A= PU AR
Nl FLEE 12wt%, 13wt% = Slof X 7]HkALof| o] &
3tttk DMFo| PU TLEZFE 12wi%, 13wi%2] H &
2 Z7hste] 1241 7F A REsEaL 1A 7 230 2] 25} 9]

-

¢
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fagol B4 ekt

(viscometer, NDJ-8S, Shanghai)E ©|&3}lo] &%
31%, 2% 16°C 7o) A 33] 248ttt A7 AL

= 15kV A} 0.3m/he] W4, 15em 2] WAL
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6. A LUZ/PULH-MFo ZHEE)

J

AR e 40 G2 125 919 5
AL A& u] Z(SEM, Scanning Electron Microscope)
< o] g3k ©oI% Lhe A% SEM o u] 1= o] o]
A F4 xZ 73 (Image Processing and Analysis,
ImageJ, NIH, USA) 2 2 5076 &) A5 23S =43}
Tt

x
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M
Al

7. 2 UR/PU MR E2|3)

P
HI

N

A7 ALE o A2 E FAUE 22EPU L
Aol F2H BAS TS A e 58
FHYIAL A o)A E337|(FT-IR specrtophotometer,
ALPHA-P, Bruker, Germany) & ©]-8-3}¢] 435} c}.
E3 AU 2 &89 PUYL E3HE u) & B} 719
AR 27 Hsh=A] AR 7] Qs LR X-
Xl 3]# B4 7] (High Resolution Powder X-Ray Dif-
fractometer, SmartLab, RIGAKU)E 53| =4 3} th.
Cu K-alpha-19] X-ray wavelengthES A}&3}o] dif-
fractogram-2 5-70° H 9] 2] 26E- Stepsize 0.5"/sec 2] <
== A48

8. EELHF/PU LM 7O 7Y

3ot B4 242 KS K IS0 20743(Korean Stan-
dards Association, 2022)9] HI A4~ (plate count
method)& ZFarsto] Al & ok g o] P55 do
2 5 QIThR A FALEATFE 24412 v
sto] FEO| ImA #7131 AMEY7IE o8&l
3,000rpm ©. 2 20002 5ot A& YA 5H= 3 &2
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Antibacterial rate (%) = b 7]

M,: The number of bacteria after incubation of control

specimen for 24 hours
M,: The number of bacteria after incubation of test

mejee SN § Eeieols B
Z} 732mg/g, 377mg/g L. 2 S EF A F

Eebueol® pape o] et ko
FEE0| 0% e 2280 ke FUF
o eh-&- 2 Suk 2 &3} ¢l (Park & Han, 2016)
£ Eeisline) ol tng, Fehicol =
9Tng/g3] 202 LEretT, o] 2 B
0] % Zouisa Zopuico| E o) ghepe
of weh EERA| il SF 30% o EE 2
I A ol A % 4 20T 3
R E s AN L BT
WERERA Sso] Fojubthn BaE 3 Qv
(Mahakunakorn et al., 2004; Rice-Evans et al., 1997), 9|
=9 5| E5A7|(-0H)°f of3s AR} keotE Loy
= B4 AFAZ(ROS, Reactive oxygen species)(Chung
etal., 2006; Kim & Park, 2011) 2] At3}2H-5-2- A A5}

A A sFo &2 A (Rice-Evans et al., 1997) &AFSH2F-E 9
A aE A © 7ItiChaetal., 1999; Lu & Foo, 2000).
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specimen for 24 hours 2. 8 U2 =&E29| DPPH 2iC| Z 2 ABTS 2}
Clg as
m. 22t 3 0 &

AzE FALGR A3 A9 FRS FEE,
1. EUR FEE S EdH=H S S 30% of|eh-e &5 217+2] DPPH @ ABTS 2htj - 4
wo|E e 7)%-2] 274 A3hi= <Fig, 1>} <Fig. 2>0] LR ek
DPPH 2t] 2 27 B42 54 L W ofu)
Az PAGRe) AT 71AE FFSA0% olF TR TR AR FAE B 25
S8 FER FEEY T 2L T = o] de] ARS-H = R 0] AL ABTS 2]z a7 g2
Hlo]E 9HeFg <Table 1>of UEb Qlch AU+ A5 9 A4 22 ek kst A4S 545}
A FHFFE2E 3% JAHE =259 T Z9 £ o AFEE = UH O 2 ARS AT ARSEA| 9F 424
= HFS 72} 244ng/g, 9ng/g O B A H Y1 F S o S BF 54T 4 AK(Choi et al,

ohi o] & Fheke Z17) 1326mg/g, 30% o thE =& 2003; Kim & Park, 2011).

& 807mg/g 2 S Ut 1A & T EelH = b AxZFAUT A SRF FE=030% g =
S EFRTFEEL30% TS FEE 247 177ng/, =29 DPPH 2tz 275 242t 77.87~94.04%,
Table 1. Total polyphenol and total flavonoid contents of Dendropanax morbiferus extracts

Extracts ]:?(:ilté)r?tlsyfml;gl Total flavonoid contents (mg/g)
Distilled water extracts 244+11.80 1326+67.63
Leaves
30% Ethanol extracts 99+12.76 807+61.32
Distilled water extracts 177£12.40 732+21.11
Branches
30% Ethanol extracts 37+3.29 77+6.69
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Fig.

1. DPPH Radical scavenging activities of Dendropanax morbiferus.
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Fig. 2. ABTS Radical scavenging activities of Dendropanax morbiferus.

65.07~93.08% = YEF O, 7}x] 9] SujHZ z}7+
65.17~90.68%, 65.19~85.34%= =4 =31t} ABTS
SO 2752 Ao SRS FEE 86.56~97.42%,

30% ofEF-L =25 98.18~100% 2 LFEFG AL 7}A] 9]
THT TEES 86.05~95.80%, 30% HE FE=
2 73.20~99.96% 2 UERGTE 3& FE R 9lo] 7}
A ¥t} =& DPPH 2ht]Zt 4 7] %3} ABTS gtz &
A%L 2ol o] 7hA B} HArelE o] oo
o gl d = 4w & uj DPPH 2t 2

ol
=

&7
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& Z54R 2EYS v B/ Yehd, ABTS 2]
7 2% w%w%%i e LEFEE

UFEFRL ). DPPH 2He| 2 47357} ABTS 2] 2t 7]
B W ol oEd o garslyol Sbskn
DPPH 2}t] 2 4 7% 3} ABTS a}r:] 7 2% B2
Tsto] ML ) Qo) 2] /A 9]
o e A EE e,

A7 Aol B3 A
& Lee, 2021)9} o]

zz\j

TE‘E

==

FEE 3 L2 YoKWoo
’JZ(Chen et al., 2023), Z+& L} 5]
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oly} 7}x] o] 2 & E-S v WL uff IR o 9t 7} Table 2. Viscosity of electrospinning solution

A 9] 74 =59 DPPT 2tt]Z 4753} ABTS 2 PU . Dendropanax morbiferus Viscosity
Oz 2750 b2 & 222w} oF 10.57~58.72% concengratlon extracts cogcentratlon (centipoise)

0.0, otk &3 E E 3k DPPT ko] 2 47 S0l A ) o)

FAULT O] A3 7hx] SEE0] oF 28.10-50.97% 0 1210410

3 ABTS ]zt £7%8 HE F&Eo| 97.12~ 05 1276+5

100% B 53 43S Ho| B2 FAUR 2EHL . 1 133311

A7GALE ol g3 e Al A2l HIHE 7154 L3 1370417

AEZ o] go] 7153 Ao 2 Kol 2 1530+17

0 15043

3. EEUR/PU DAIEYe HE R HdF 05 1542+5

of & EH(SEM) 13 1 169011

1.5 1777£21

Aol g = HE A2 279 AR5 271 9 2 20205

3 A 7] 9FAL8}H (Pedicini & Farris, 2003) 2L 22} 2] &
Aol Ar7|Atz Ao F-S v At E3H F 7HH]
o]Aro] AB-S 3F Mo 22 W Zof A WAL 914

A Zb7] o2 A& 7H] AF-8-4d(compatibility) o] ¢
ojok st A& 193] 4 Y 5 A=F = o] Fot
oF 3tt}(Akanbi et al., 2021; Kim & Park, 2003). -8-2H 9]
HE7F A7 Ao] Gahe 423 o] 3t A9 Afo

2 RxRT T ™ a2 07T
beads7} A E T A7} A7 HAFo|| Ast 4=

o2 A9 28R T2 LA HolDemirer
al., 2002; Fong et al., 1999; Kim & Lee, 2019; Park et al.,
= Ao F8
ol

Stk ok A AL 9

R R ES D!
aOQmamw

= L OT R

B

ol 7154 L}i* % ﬂ
= 7]—51 ﬂzl]/]_
ARG M= <Table 2>of| Lhehf ¢l A 7] 3k 5
Aol Ui 1-9f A Bl <Table 3>, 273 9
£ 2 <Fig. 3>3 <Fig. 4>0f Y 2Tk PU 12wt%
oF Bwi% YARE Y L FEEe W7Hde S He
7} Lo}z a1 HhAFR o o] A 7} ol Ao whet A8
947%”‘ F715le AL B B3 FAE Ui
M2 o2 22 227122 agkE o] 9l 7
A Atk 12wt% PUS-o-& th=ulA} &

o] UERLFZ] okgrom 25 0.5, Iwt%
7] beads 7} LFERL 27 A R0 B4

F]F

o
%

>
_|_4

Ut oY o ox
o 10 fo
—;# E‘i o
T Fo ot
& o L

il
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S Ho|A] QAT 2| -2 717} 94428, 80+25nm =2 LHER

STk 322 1L5W% S H71S 1) 158£41m 2] 2] 7
© & beads7} glo] AT A SAS FAWT 2wt%

A 7}sbe 2 Ao 140+48mmE LFERG Ak A8
7= 2GS
FAFSE 79

b

712
KAt 13wt% PU HFALE- 9 o A
X gAro] UERFA] 9Fom 0.5wt%

o W 165£700m 9] A -5-Akol &
FAL Btk 225 Iwt% S I7MHS
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Table 3. The SEM images of the nanofibers
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Table 5. Antibacterial property of 12% PU nanofibers loaded 1.5% Dendropanax morbiferus leaves extract

Colony forming unit (CFU/100mQ)

Antibacterial rate (%)

Control specimen Test specimen
Ist 225 16 92.88
2nd 208 25 87.98
Average 216.50 20.50 90.43
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