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Abstract

Petasites japonicus (PJ) has been used traditionally as the treatment or the prophylaxis of migraine and tension
headache in Asia. In the present study, to we compared the characteristics of PJ powder and extracts obtained by
various methods utilize the PJ as a functional material. PJ powder by freeze-drying possessed 6.61% water content,
4.51% crude fat, 23.75% crude protein, 18.62% crude ash, 46.97% carbohydrates, and crude fiber 39.22%. It contained
a particularly high potassium content in mineral. Among different extraction methods, extracts of 50% (PJ-50E)
or 70% ethanol (PJ-70E) showed the highest total polyphenol content and antioxidant activity, while cold-water
extraction (PJ-WE) showed the lowest. However, when the a-glucosidase inhibitory were analyzed, PJFWE was highest
while the treatment extracted ethanol were not active at all. In anti-inflammatory activity by RAW 264.7 and HaCaT
cells, PJ-WE showed significantly higher inhibitory activity in comparison to those of the other extract. In conclusion,
it is considered that the water-extraction method is better than other extraction methods for practical preparation
of functional materials with high a-glucosidase inhibitory and anti-inflammatory activities from PJ.
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H&(Petasites japonicus)=
= il i3l Thiy
Yzt gelfetel A% AFEolE &

ZEABEA, 37, ARy

F2 opite] oM A5t
g of
2A7H A5

A AHP3EIL JTHON 5, 2006). M= MY, HTE 5 A
ik B2 o]k thefot, At 271 AAlau ok
B A8}, Zy} Bl okgE ol £ WY Aol Q=
Felueh taA 9l AReltH(Cho 5, 2006). 3HgelA= 7H,

sl 52 A@she TR 2L TAE o]e} Hlsgt

*Corresponding author. E-mail : kwyu@ut.ac.kr, Phone : +82-43-820-5333, Fax : +82-43-820-5850

TThese authors contributed equally to this work.

Received 28 September 2021; Revised 02 November 2021; Accepted 04 November 2021.

Copyright © The Korean Society of Food Preservation.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

- 915 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2021.28.7.915&domain=pdf&date_stamp=2021-12-30

916 F=AFATRENEA A28d A72 (2021)

Olf= 77, HEAY 53 TAE|0] 2251t of8sio] St
(Seo 5, 2008). tHHt, 8= A (pyrrolizidine alkaloids)©] Tk
4 EAjste] Yo g HrHt= & AgEol tAA JFA
Holof ghh(Lee, 2013). Mo EA5k= Thfet Fa/dE
% Zof= caffeic acid, 3-O-caffeoylquinic acid, fukinolic
acid 59 dHIsHEZo] AEE %1 (Hiemori-KondoX} Nii,
2020), ofl+= petasin, S-petasin 52] sesquiterpene esterT+
7h Aoy FARA] B50] Sl ALE HIAHI RO
™ (Thomet 5, 2001), F|oll= dollA FLHA E FHo
A3} Q& backkenolide B(Lee 5, 2013)4 petatewalide
B(Choi 5, 2016) 53 22 EZo| £, =1L r}.
oflA EASH W] FaEEH0 o3 et 715 B A
FA7E ==, WY 70% o FEEoA A
3 9 A5 B A7HKim 5, 2006), ML YA A 7F
AFHEERI kaempferolE #2]?F A7H(Kim -5, 2008), ™ ¢
I 3 ofghE 52 B8 AR} PAEA A7KSeo 5,
2008) 5°| Atk EZh Wang 5(2014) H<| £2=9] gt
Z 275 D AN 4151 AEYA BT aakE Yot
HoFom, Kim 5(2020)2 LPSE @22 Qwsl nfoA
gHme] 59 Qo] A FFTS ALASHHL W, NO ©
ROS 452 oAsio] B9 37} 98-S HLsich o
= gl 71548 B 552 7L Yol ek
HE E8oto] AES 7St A= F531, 0.75% ™
LS 7Isto] AR Al 7|15 %=2} 7]54d0] 947515
2 HI%E A (Lee, 2011), HIZT} siEcs B wE
He o] F82 RARE A(Lee 5, 2015), M, A] 2
o 2E T3lelo] 27 E AXAS W, HY slgo] S7t
I4E PR L/do] =l BISE3 Al(Jeong, 2016), &
A7xT WY EUS G885t FINE AXT B A7HE
ghgoll 10% HIE 7Rt Aol 7158} 7|5/do] S5t
QAL HI(Choi®} Sim, 2021)3t Zlo] ALJ HFolrt,
maba], 2 AtoflAfs tofdt 715/do] BaELl Q= o
1] AHEE flste] 2HRE 2ol LubdEAt F7]
AS B, (85, B9 E olleha(50%2t 70%) &
2 AR & AR 9 §aF5 EH= A5k w71
9] AAS ZEoluy 7|54 AE AR 7RARE AlF

shaA) shirt.

ERTET
A Az U MAz
B oAl ARSE m9h= 20214 39 SHEE RIS

A SN T 592 AEe L ARG, o
9 Ut 2712 AHS F SAAZPVIED 30R, lishin,
Dongducheon, Korea)3Hth. m]e] aubgsial 7]

$27% @ ARE ASHAT, Yol Age
50% 2 70% ethanol &3t F 4513t} &
oll 208H(wiv) SF2] SFTE 7okl 4841t 5
A AR|Slo] ZZ&3}IcH(water extract of P. japonicus,
PI-WE). G 29 4%, H9] 532 208(w/v) sidst=
Z524E 7181 4417 B9F decoction 3H0] &3t hot
water extract of P. japonicus, PI-HWE). 50%(50% ethanol
extract of P. japonicus, PJ-50E)2} 70% ethanol(70% ethanol
extract of P. japonicus, PJ-10E) &2 MY FA9] 204}
(wiv)oll sigsl= &S H7Iskal 48417t B2t 4204 X
At} 2EAAAT. Aze] FEG A= 14 o,
ADVANTEC paperS o}83}e] 27} ojsalsich. ofafel
ZE5E-S 40T water bath(BS-21, Lab Companion, Jeiotech,
Dagjeon, Korea)o|A] 6-12 °Brix7} EE2 79 =351 7,
R3] 4817 B<E FANET T AT A8,

BAZAZS H9lQ] PR B4 AOAC HPH(1990)0]
et S2Hott S TFS 105C ARPIEARY, 2
W22 Micro-Kjeldahl, X% Soxhlet $+&H, F3|ES
e S50C APHAS ABIAT, A0 214G
£ =739+, Fibertec system M(Tecator Co., Hoganas,
Sweden)2 ©0]-&5}9] Henneberg-Stohmann 7JZFH 0 2 FA
SR, BaFE] SRS 100%0] S, Kehd, 2A,
zsjpo] YIS W gro Hojsjolrk

SA71%g Mol F714 A2 Osbornet Voogt(1981)
9] viHo] w2} nlo]3 2 Yo H E5)j7|(Ultrawave, Milestone,
Italy)= Al=E &6 X ¥2% & 50 mL F-& EStAAR
aAA SRR 8T FRI(CwE AIS 87H4] F71
AJE(Al, Ca, Fe, K, Mg, Mn, Na, Zn)< ICP-OES(Agilent
720-ES, Australia)& #4150 Z710] 1710 e 5t
ot E92 AL powere= 1.20 kw, analysis pump ratex= 15
rpm, rinse time2 10 sec® S} C} JtE]= ICP-MS(Analytik
Jena Aurora Elite, Germany)E ©]835l%1, BAZXAL
power 1.45 kw, analysis pump rate 10 rpm, rinse time< 10
secZ oFiTh

L

SEL Y= e

Z=24aud W9 2EHE $=FS Folin-Ciocalteu’s
splo] wah Balaigit(ang 5, 2012). 7 3%9 100 uLo]
2% Na,CO; 89 2 mLE 7I5}a 38 W23t 5 50% F-C
reagent 100 pLE 7}519ct 308 & wkSolo] ST Zke:

gol

Fek %%
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750 nmOJA 75T BEELZ 0.1% gallic acidE ARE

Ag2ALY 275 5%

22898 v]909] AREATIL 2ASL ABTS el £
A's ¥ DPPH )zt AA502 ZA5t}. 2,2°-azino-
3-ethylbenzothiazoline-6-sulfonic acid(ABTS) &+t A|#
242 Choi 5(2006)9] Bl ufe} S7dsl3ict. ABTS 2t
gz A4S 2.45 mM potassium persulfate®} 7 mM ABTS
SodES A2F9 AAaofA 24417 WAISH] ABTS o]
22 AR &, FFTE 34sto] 735 nmof|A 3Tt
1.4-1.57} H&% gt} SJA4E ABTS &9 | mLo|| AlaF&
& 50 pLE 7hsto] 3087t ¥EgAIA 735 nmoflA S
2B, ABTS 2029 4752 AR W17 A2
2 Wi GO 700 FYEE BRSO Lehhelck
Z22uH W9] 1,1-diphenyl-2-picrylhydrazyl(DPPH) =+
Oz A7152 0.4 mM DPPH(Sigma-Aldrich, St. Louis,
MO, USA) €HZ S8% Ffo] 1.3-1.47} H=E 343 &
%% 02 mLo]| DPPH &% 0.8 mLE 7Ijt & 42004
3087 9] 7 525 nmolH SRS 2galct. ol A
AgoleS AR A7} BI7RY] S8k AolE Wit
(%) 2 YEMHATHChoi 5, 2003).

a-Glucosidase 23y &4

2280 M99 a-glucosidase A4S Tibbotd}
Skadsen(1996) HPHE usle] 2431k 1.5 mM p-
nitrophenol-g-D-glucopyranoside(pNPG, Sigma-Aldrich Co.,
Darmstadt, Germany) 50 pL2} 3.5 unit/mL a-glucosidase &
2% 100 pLg Sk, fi27ole S5 50 ulet A
Folle ARt Al 50 uLE gol WA ZI. ojnff AdH
p-nitrophenol(pNP, Sigma-Aldrich Co., Darmstadt, Germany)
+ 405 nmO|A FBFFEAR FFEE S5t ti2
et 8= A4 s WREsE rsiglon, FaUx
T+= 10 mg/mL acarbose(Sigma-Aldrich Co., Darmstadt,
Germany)E ARE-5HIT.

HANZE 0|88 A3ANEY &4

a2 fefl THANESQ RAW 264.72 SHtA| 2525
(Korean Cell Line Bank; KCLB, Seoul, Korea)ol|A <43}
Fom MEFE= 10% fatal bovine serum(FBS; Gibco,
Waltham, Massachusetts, USA)2} 1% penicillin-streptomycin
(P/S; GenDEPOT, Katy, TX, USA)°o| Z7Fd Dulbecco’s
Modified Eagle Medium(DMEM; HyClone, San Angelo,
TX, USA) HjR]oflA] BiFsitt. RAW 264.79] A5AAIE

A B7IE 93 RAW 264.7 A EE 3x10° cellsymLZ 373
St & 96 well plateo]] 200 uLA T=351a1 viF7 |04 2F 184]
74 52k wiogsiaick. ol Wio A5S B A Sk FBS7}
SFO-E)R] 22 serum free-DMEM(SFM) 160 uL9} Al& 20
WLE Ahslel HRIglE) 302 T 9% R BAZ 10
ug/mL 2] lipopolysaccharide from Escherichia coli(LPS: Sigma-
Aldrich) 20 WLE 715k Th 24417F 59t A1 LPS
2 @30 8% RAW 264.7 AlZoA Al50f 23t E44H7t
+ 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT; Invitrogen, Eugene, OR, USA)H< E3f 550 nm2]
F8=olA st on, LPS ekl et NxZdEs
(cell viability, %)= UEPHTE $HH, A|ZoA] £8]%= Alo]
E7}Q19l interleukin-6(IL-6)= BD Bioscience(San Diego,
CA, USA)OJ|A -3t enzyme-linkage immunosorbent assay
(ELISA kit 5 24515100, A2 A5 standard
referenceE 0-§-5t0] AJH EETAS B9 T Alktst
A}, S ARSFE A(nitric oxide, NO)S] $H-2 griess assay
£ &9} =45} 10 sodium nitrate(NaNO;) S o]-8dlo] S
248 ysto] Mz B BAe

i

0|

O2NZFE 0|85 o2 AAEH &4

QI ZHAEA A1 HaCaT keratinocyteS SH=
M| EF2-5Y(Korean Cell Line Bank, KCLB; Seoul, Korea)©]|
Al 4silor, A7) eijx|el EUet 2P0 E /3 HiA]
£ o]&sto] vieFetairt. oR JAIZ/d> HaCaT Ao
TNF-a. @ interferon-gamma(IFN-y)E A2|$to 22X, F=
e P45t T MzoA BHlEE IL-6 ¥ interleukin-8
(IL-8)9] kS H715193th HaCaT A|E= 1x10° cells/mL
& 273 Z plateof] 200 LA E3ESEIL BijF7]A oF 24
AlZE St Higsisit) olF Hig Asde BF AlAstAL
SFM 160 uLe} Al 20 pLE H7Fotal HioFslom, 14]7F
5 92z 9uF B2 717} 10 ng/mLe] TNF-02} IFN-y (T+)
7} EakEl 8o 20 WL 7HEE 24412 BF AN
th THE HSEIS /43 HaCaT A|ZAA Al=0] <3t
Sl 4] E MTTHOR S4agon, AEe
] BaE @29 AlolEr1ele] L6 % 1189 FHS BD
BiosciencesolA] 43t ELISA kitES ©]83lo] =431
IL-6 9 IL-89] AL AZANA A|55H= recombinant
proteing ©-§5to] AFH EETAE B o= ALt

=34

EAA2
714 45 A3t BE A1FS 31 FHEsto] AAlek
o, A= PWHEHEZH A (standard deviation, SD)= LFEFH
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ok AZFE 5% A5 JAIZ/IS SPSS(Statistical Package
for the Social Science, Ver 26 SPSS INC. Chicago, USA)&
0]-83} Student’s t-test= AAFFHE O™ ZH} p<0.05, p<0.01,
p<0.001 SZolH fEZe] HoVe Azell) T,
Z2Z99= 3= oz 245 9 o-glucosidase inhibitory
9] 7% E4te 5E4S Hlasly] A3l Levene’s tests A
Alotal, TARES ZHe 49 EAREA(ANOVA)S HAIRE &

=
2478 719 $9%<S Duncan’s multiple range testZ

[ =1

BAAZT WY UHHFELS Table 10 YERAICE 2
Ao ALgSE W9l AR 3 F uholo] EUFEHRE A
golglon, T BF % SR YEigich 1 Ay}, &
BEEF 6.61%, ZAH 4.51%, KA 2375%, RIJE
23.75%, EFREHE 46.97% L A0S 39.22%2 AZE] Q]
T} Cho 5(2006)2] 1] w2 27t W ot 7]
A pESHE, 2o 9l eeslEo] o] A ERket,
E3] QoA RukAo] 29.44%F £7](11.68%)EC}t &7
AEEQ, ESHEL vl 2 Z7]0)|A] 42.82%2 37.97%
AHT= =4 HEEUOY o]AL A= tE 1 &
0](2] 16.53%: 27| 26.39%)°] 7]st Aoz gt B
ALoA Q] FEFEES 6.16%2A o] MPALHET} ok
4-58) AA AESESGI=T, A= O FEEY Aol
Eota, AT 23|82 & A2 =4 AEEU
ok A2 HuE(iang 5, 2016)9] S SIS
o ALAZ 12.36%, S0C AL 1020% H s270%
6.14%= 2 A747} FA71% WY A9 R 6.16%}
SLet 23S YR

SEXTH A7HETAIRAAEERDA, 2020)9] HZ o
9, T w9, dlobA T He, 42 e, A Helol thgt
URHEo] tiet B A7) mhaw, AxskA] ek A He
L 58 93.5%, RAE 0.14%, R 231%, 32
1.31%, §8HE 2.74%, A10)A4 2.7%52 A =] g%
et 42 WPl BrdlE Aol RS AlQstal A
flot FARE FFe Hoit T #919] A9 AoldRE Al
QIe}al SB 7.2%, FA 3.7%, XM 17.4%, 32

Table 1. Proximate composition of P. japonicus

13.5%, EHR31E 582067 BAIE|QIch TR0 4oba ol
Ol S 83%, FAHF 4.67%, FHMA 26.73%, 3R
11.68%, S5} 48.62% 2 40|49 39.1%2 HAE|QIT).
2 AFAe} Blwsle W, FAAXS Heje] &o] 7t
@7 AEE W Z3jEo| &7 AEE|lon, dotA T
MR} FokA, ZA, BeohE, Aloldf= FARE A
P BAE HRT SR R, Aot ™ 22
SREL 5.4%, ZAF 3.67%, ZEHE 26.85%, FIJE 7.26%,
HBHE: 56.82% Aol AR 38.5%% BAEET, 2 A
79 Hejet Bl RS f £3E-Z AlQlslale vt T
= Hlth detdog mej= AoE H= At oy o
W 7RE NS feiAE €5, ¥S T TR HeR
2123t Ao Uitk 9FEY dulelEZF 2ed Aow &

FAAEZ W) 714 AdE-2 Table 291 oM, K(Z
B), Ca(Z<), Mg(PF1Ul)0] 5,120.72 mg/100 g, 1,487.52
mg/100 g, 367.14 mg/100 gC & H|WA =4 AZ= ). ot
207 Na(WEHR) 67.14 mg/100 g, Fe(F) 6.22 mg/100 g,
A(Z=1]¥E) 4.57 mg/100 g, Zn(0}d) 2.82 mg/100 g, Cu
(2]) 1.62 mg/100 g, Mn(H7}) 1.81 mg/100 g 420 & 24
=9t VRS AIZHEI(RDA, 2020)0] TEH T o
o] F71AHE BAET Mg, Zn, Cu H MnZ EFEH3
11, Ca 1,104 mg/100 g, Fe 59 mg/100 g, K 1,114 mg/100
g, Na 48 mg/100 g0 & AEHUTh E thE 271 4obA
1 Heol F9k K, Ca <02 2 FFS HY=o|,
3,552 mg/100 g & 1,253 mg/100 gO & 2 1A} 3
9] Aol= o BRI FASHITE & A-aTtet vl
SIS o, T Helet 4fobA TR M2 Fe, MnE A2
Skl BT AAZS Mo 771 ool 2 AR Y
ERTh §9], 77148 5 K9 9bgo] A ekt Fut
=(F, aobA T 2 2,441 mg/100 g, IFA(TH A)
3,780 mg/100 gO & thE AXS Y& & K T
o, 1 FolA = 5] HLjol thFe] K kfskal U
oh. 5718 K2 Al Yo &5t} 4741} 459 75
24, AESE FA 2 A9 4719 24 59 Ts= Tt
A F83 AR, I, AR, T 9 =4 oo Hol
EAste] RE3E F71ELE oy ARt Fa3% 77148 F skt

—_—

(Unit : g/100 g)

Scientific name Moisture Crude protein

Crude lipid

Crude ash Carbohydrate Crude fiber

P. japonicus 6.16+0.01" 23.75+0.08

4.5110.24

23.75+0.08 46.97+0.15 39.2240.01

DAl values represent mean+SD.
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Table 2. Mineral compositions of P. japonicus
(Unit: mg/100 g)

P. japonicus

Al 4.57+0.03"
Ca 1,487.52+1.11
Fe 6.22+0.37
K 5,120.72+1.56
Mg 367.14+£2.57
Mn 1.18+0.35
Na 67.15+1.28
Zn 2.8240.50
Cu 1.62+0.34
Total 7,054.37

DAl values represent mean+SD.

olcKSong 5 1992). WehA] AxF 9IS THEARE A
A 7P EE 5718 K S48 8 4 9k £ 4
F a2 e,

Hel =20 SE2n= o 2 2o 27 84
FEEE EEE MY FEE 459 SEYvE =
AR} 2/d2 Table 30 YERASITE & A9o)A 280
d w9 FE229 FEYHe FF 50% e FE=
(PJ-50E)Q o, 224.83 mg/100 mLZ 8-2]& o0& 714 =9k
I, 70% oeh& Z=ZE(PJ-70E)°] 211.64 mg/100 mLE F
AAE =4 A= 42 F25(PI-WE)Y} 35 &
E(PJ-HWE)<- 33.58 mg/100 mL, 173.24 mg/100 mLZ 5
ORIl ZJol& HH. Lim 5(2008)0] =xto] FE2H=
RS BAPS w), 3938 mg/100 mLE 2 ALAT F
PJ-EWS} PJ-HWES} SAFst Ao 2 UeERITE Flavonoids,

anthocyanins, tannins, catechins, isoflavones, lignans 5=
FAok= E2vlis SRS AlEAl0l e EAehs 24k o
AARER, phenolic hydroxyl7]7} Thld S9] ol sl5tEa}
HA Aols B4R ML FH5 83 5 ot A
Ao Z7lek= A0 HE|oj(Manach 5, 2004; Urquiaga
3} Leighton, 2000) Hglof tiee] EEajmisg 3Haati
UoH, 53] ogtS = Al © A AEES € & Witk

g0 FEEuN v FHES 5009 FF 3
5ol DPPH 22 A4S 30161932 |, PI-70E°] 72.01%
2 H{ojzo7 =9k PI-50E(61.86%), PI-HWE(41.24%),
PJ-WE(4.42%) <0 & EAE Q) Kim 5(2012)9] ZA34
& 2653 HIAH 1453 o= & 94143 5 DPPH
gtz 47% Tl 7Fg B PI-T0ES B - BAEH
= o, AYAE T AUR(72.87%), AAR(79.50%), BlE]
(75.69%), &4 31H](76.46%)2F -FART ¢S HEHL, A
oM 14FHEY w2 84S 7HE AeE EAEHSI
Eom 51(2021)°] 60% ethanol= $&3t ®§E2] DPPH it
Z a7ss A% 2} 27.28%E PI-WES A 215 359
FEE0| w2 B BHS 7HE AoE e =y
0% AYAIE $220| DPPH ri2e B35S 1, 71
SHR(160.79 pg/ml), 7HHAPIE(132.46 pg/ml), o
(119.98 pg/mL) =02 =& | A 7= 2=
LER(Sim 5, 2019), & A2 w2 TF2] FAeks=
A Aoz wekdrt

SRS 10,0009 51495t vlg) SZ000] ABTS' e
A2 45 Ak DPPH iz 445 Avnes tha
AolE Heloy FEHE e 22 A2 At
PJ-50E7} 44.11%= {91405 =9k31 PJ-70E(41.40%),
PJ-HWE(27.59%), PJ-WE(5.02%) <02 J9ojxoag T4
Siotch ARl Be] QSREET 0% cthanol 332
ABTS' 217 275 BAI5HIE o, 22} 500 pg/mLo]]
Al 75.8%%F 73.4%9] AA50] Q= AR UERITHLee
S 2014). B oREAE SE(EIAL FRAL I, o A

Table 3. Total polyphenol contents and physiological activity of P. japonicus with different extract methods

Total polyphenol
(mg GAE/100 mL)

DPPH radical
scavenging activity (%)

ABTS radical
scavenging activity (%)

PJ-WE 33.58"+1.02%
PJ-HWE 173.24+1.72°
PJ-50E 224.83+8.03"
PJ-70E 211.64+5.43°

4.42+0.30° 5.02+0.36¢
41.24+0.28° 27.59+0.37°
61.86+0.92° 44.11£0.97°
72.0140.42° 41.40+0.63°

DAl values represent meanSD.

2odyalues with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
PJ-WE, water extract of P. japonicus; PJ-HWE, hot water extract of P. japonicus; PJ-50E, 50% ethanol extract of P. japonicus; PJ-70E, 70%

ethanol extract of P. japonicus. GAE, gallic acid equivalent.
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°ho] ABTS' iz 2752 EAo11S H, 1.20-25.07%
(100 pg/mL), 4.26-77.32%(1,000 pg/mL)E LFERITHHwang
5, 2011). L Ui AR 34% & 55 T 100 ug/ml
SEoA A9} ZhE A|QJstal 1.3-53.0%2] ABTS' 2}
0z AA5E 7= A2 BAEITHLee 5, 2011). Sim
52019y =W AR A1E 9% 5 ZHEAHUEH(123.12
ug/ml), TRFW(113.57 pg/ml) =OF & ABTS' it
Z 2A5S 7= AoE EAESIH

Lee 5(2013)2 H9| Qlo2HE [{-8/JE2l petasin T
9] HAXHE Lol 2y}, e 5%, &5k S 4
FEARY JFE e A o= FRIFN 53], F=81
Ql ok F=0] JF= 7FE 2A W A0E KISkl
0], F50) FZE0| EAcl= EdE == MS 4
HPLCE o]-&sto] B4 9 FdrAls 5ol iteld/dol

2 Eodle I JEBAE dele Zo] e Ao
2 goE

22018 M2l a-glucosidase As{EH
a-glucosidasei= 478 F9] mAlgR o EAjSh= a4
B4 epalEo] 4919 Fpo] ARl a4olH, o] aa
o] B2 AAHREA AU Tl F4E AAAA
A% @S A 5 0] a-glucosidase A3 =2
of RS o} % §@strk(Stand] 5, 1999). Z}7F0] 280
2 A2 4350 w9 F2EZ 52X T F I L2 60%
ofgkZ= 1008 3]45te] o-glucosidase ASfE/d= AES
ZAiKTable 4), FJHFT2] acarbose(10 mg/mL)= 74.56%
0]312™ PJ-WE©] 90.66%%= 7} =& a-glucosidase ]3]}
242 UEIRe ™, PI-HWE(33.64%)°] 1 th 42
Ueliont ofgkeE 233 T4 Helt PLSOE
PJ-70E= 2/d0] gl= 2 2= Ut Ahn 5(2020)9] &
o] SfbEl v]9} 222 ZASRS cl B L Sehw
Lolt IRIERE Qlsf Fu|qt E4o] dom, 8 =42
fukinolic acid4} kaempferol 3-O-(6-O-acetyl) glucoside 5
ol Tsle] WeRse] ATt UGS & % otk
2 A7EIIY 459 A2 The Srjz 223 i =
E5 5 $EYds = DPPH gtz 475 9 ABTS
28 47 5(Table 3) BT ofgh&= F=3F PJ-S0E 2

PJ-70E A7t #A SE=UJAIRE, a-glucosidase A&
2 BHHE J=PJ-WE) ¥ IZPJ-HWE)Q] & 20| =
Al Jeh aFAIEHI I a-glucosidase ASHEHA] Atolo] Al
AL gl 202 I Xu 52010y SE& s &
=3} DPPH 2tz 2A50] =255 a-glucosidase A&
go] =il Hsto] & Atel= Aoldt AtE Helo,
Ahn 5(2015) tjeFet i sRMEC] 2447 TRio] 3l
AL d-cke A2 ofyial Barsto] 2 oA+t
I} FARE AIE U TEbA, MY 085t i
BNE 2= 7164 AlES e fsiAe &= ol8s
FZ5k= Zo| ¢ aapHo|gt wetEh

FE801E M2l MESY HIt

BSAA 2 Aol A5E ATFoEH, Ao
Al BHE= A4S w7 QAR sk Wolth AR A
gof oJof| A|lEEA4E UefH A5 T QIRFe] Agito] 7+
AE0] o]= A/l Ueh= A= st &= 7] o
2ol WA Az I NZ=E4 oRE Brlslth A=
A2]of| o3k RAW 264.7 M| 2£9] =/JH7}+= Fig. 1(A)°]
ERTh AR 452 50-100 pg/mLe] F=R oA LPS
Tt tiH] 95% Al EAgEE0] FRIE o, HAHS E9t
NZBEE F7IoA detdo = =t th8] 80% o<
AlaAgEgo] FRl=d AlZE/do] UehtA] g=ttar wtk
517] wj2oll(Lopez-Garcia &, 2014), 4471 S= 004 #
OIgt MzZ5/do] U] Qb= Aog W=t} E3
PJ-50E A2ja-2 ohE ATt @] 50-100 pg/mLe] 5k
HRoA BARHLE {7t NZF2A]5(119.6-149.6%)°]
RIHA. Y s=HYoA HaCaT keratinocyte?] Af|3E
=/ B7FE AYsI oM (Fig. 1(B)), TH F=t tH] 95%
o] NZAEES SRIT 4= I3Ith THH, RAW 264.7 A|
oA AR Al2FAlso] LRI PI-50E+= HaCaT
Aazof| A= F4l50] SRIEA] gekor, 50-100 pg/mLe] 5
THOOA PI-CW H2]34106.7-120.3%), PJ-HW 2|+
(107.4-112.9%) L PJ-70E A2]54(102.6-103.5%)2 ZA4|4]
o2 {FOt Al ZFAIE/do] YEsTh Kim 5(2020)9]
TolA WY eFEE 4 AAE &3l A AEE
RAW 264.7 H|3Zo]| %]2]5}4& ], 25-100 pg/mLo] S

Table 4. o-Glucosidase inhibitory activity of P. japonicus with different extract methods (Unit: %)
Sample PJ-WE PJ-HWE PJ-50E PJ-70E
0-Glucosidase inhibitory 90.66"+0.34™ 33.64+10.05°

DAl values represent meanSD.

PeValues with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
PJ-WE, water extract of P. japonicus; PJ-HWE, hot water extract of P. japonicus; PJ-50E, 50% ethanol extract of P. japonicus; PJ-70E, 70%

ethanol extract of P. japonicus.
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Fig. 1. Cytotoxic effect of solvent extracts from P. japonicus using (A) RAW 264.7 macrophage and (B) HaCaT keratinocyte.

Each sample were treated to RAW 264.7 or HaCaT cells, and inflammation inducer, such as lipopolysaccharide (LPS) or TNF-a and IFN-y (T+])
were subsequently stimulated for 24 h. A dexamethasone (50 and 20 pg/mL, for RAW 264.7 and HaCaT, respectively) was used as positive controls(PC).
Results are expressed as meantSD. of three independent test in triplicate. Asterisks mean significant difference between inflammation group (LPS
or T+I) and each group by Student’s t-test. p<0.05, p<0.01, ~p<0.001. PJ-WE, water extract of P. japonicus; PI-HWE, hot water extract of
P. japonicus; PJ-50E, 50% ethanol extract of P. japonicus; PJ-70E, 70% ethanol extract of P. japonicus.

Ao 2 o] AZEHL ehfA] T, AEYES
2 Z/M71E oz Belsigon et ojut 2Hgo
2 MEZNS fEsReA] 3714 477t e Aow

gt 2801 4 Kool ASANEM

TJAIA 30l RAW 264.7 Al Awelz
A AE2A WY 249] 134491 98 "ol glom =
2 9 A &4 o2t HENRSol A AT
L Az=2 g#A QrHOishi®t Manabe, 2018). LPSE ¥Z
TS FAdokar AlEA 2ol sff A== AT uih QA
IL-6 9 NO9| A4S H7Ito =M 454 &S B7t
31314} 519t AlmA o] o3t IL-6 A B4 B71= Fig.
2(A)oll UeRom, 50-100 pg/mLo] = elollA H71EQL
o} YA Z(positive control, PC)O & 0]-8%] dexamethasone
(50 pg/mL)S LPS SZ3(12.1 ng/mL) Y] 6.4 ng/mL
(49.3%)2] BAF = FOlgt IL-6 AAZ/go] Vet H
9| +2& 4% 5 PI-HWE ¥ PJ-50E AT 7] 5LH
QJollA LPS ft o] BAIHCE |23t IL-6 A/
2 BIE]z] gkow, PI-70E X)) 7<% 8.2-9.9 ng/mL
(19.1-34.1%)9] BAFCZ [ot IL-6 JAEAHS YERY
o} E3L PI-WE A2 A9 5Y sEH9IolA LPS &
T ] 4.7-7.9 ng/mL(36.3-63.9%)2] 945} IL-6 A
/go] EI=glom, 53] 100 pg/mlLo] FrEolA= PC iz

ot
S5

THT 99t S LR 202 NO AIZA 9
A¥= Fig. 2(B)°ll Y. PC t27 2= o] 8% L-NG-
nitroarginine methyl ester(L-NAME; 50 pg/mL)= LPS F=
472 uM) tiE] 223 uM(52.7%)9] SAACE Fofet
NO ejAjEHo] BRIEIgIT, WYl FEE 4% F PIHW A
& 50-100 pg/mLe] FE=HR]oA LPS -t thH] &
Aoz GOg AL HIS|) steh. i, PLIOE
A2l 74 35.7-35.8 uM(24.1-24.4%)9] -2J3t NO <
AEALS UERA O, PI-SOEL 29.9-34.6 uM(26.7-36.6%)
9] FE-2EA1 NO AIZ o] ERI= Itk gHH, PI-WE
A2 50-100 pg/mLe] SEHQlo|A 24.5-30.4 ng/mL
(35.5-48.0%)°] BAZFCE {23k NO AAES YErsl
om, PC 270 = o] &F L-NAME®} ARt AR =
BT Lee 5(2019)9] Aol 9] 322 K9] lignin
(petasitesin A) *2|E B LPSE 30| 9H RAW
264.7 A|ZAA NO L prostaglandin E9] inhibitory half
concentration(IC 50) gto] Z+z 15+1.4 9 17£3.28 H$a,
o]} A inducible nitric oxide synthase(iNOS) 2
cyclooxygenase-2(COX-2)9] &r&dzfo] TAsh= Aoz &
QlElom, 2 A7} fARE Ao w wE . A4
1= 3| HH, 459 A& = PI-WEZ} RAW 264.7 A&
oA 7P 93t IL-6 9 NO AAIZS Uetfi= Ze=
SjIElRon], 2 ol 72 o) o] et
Aol ot 771 AT A AR
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Fig. 2. Anti-inflammatory activities of solvent extracts from P. japonicus on LPS-stimulated RAW 264.7 cell line.

RAW 264.7 cells were treated with sample followed by LPS treatment for 24 h, and production of (A) IL-6 and (B) nitric oxide (NO) were estimated.
A dexamethasone (50 pg/mL) or N-nitroarginine methyl ester (L-NAME; 50 pg/mL) were used as positive control (PC) for IL-6, or NO experiments,
respectively. Results are expressed as meantSD. of three independent test in triplicate. Asterisks mean significant difference between LPS group
and each group by Student’s t-test. p<0.05, p<0.01, p<0.001. PJ-WE, water extract of P. japonicus; PJ-HWE, hot water extract of P. japonicus;
PJ-50E, 50% ethanol extract of P. japonicus; PJ-70E, 70% ethanol extract of P. japonicus.

OENZE S5t 2280 ¥ Moo 3AAEY
TNF-o % IFN-y(T+) F-%=0] 23| ¥5o°] 2% HaCaT
A|E= cyclooxygenase-2(COX-2) L IL-6 52 A3/dsto] of
£ 9 RS G5 210% FeiA e Lee 5. 2020)
2 AolA= olF Agsto] FFEA] HFA AllEZIRL
o TNF-a 2 IFN-(T+1)S Alaka Alm7} 2ol Aol
E71olo] A4S Bl el oS Wolsl A} ol
o} WA, IL-6 AAZ/ B7k= Fig. 3(A)°l e eH, PC
Y2707 o]-85H dexamethasone(20 ug/mL)2 T+ St
(1,865.0 pg/mL) ThH] 781.9 pg/mL(59.6%)2] EAH o= 9
ot 1L-6 RS Uehith PI0E Al A9,
50-100 pg/mLO] SEHINA EAZLOZ oI5t IL-6 oA
Ao SIEA] PATE PI-SOE A 100 pg/mLo)
SEolA 1,093.8 pg/mL(42.4%)2] FAX = Fogt oA
SJS YERHL) SHHE, PI-HWE A2]9] 79 50-100 pg/mL
o] HEHoo|A TH S T 464.1-952.7 pg/mL
(50277.0%)9] BAHOR Rl IL-6 ATHL Ve
o, PI-WE A2|9] 4% 5% = PollA 583.9-561.9
pe/mL(70.5-71.7%)2] 21t IAEHS LFEFCE PI-HWE
o} PI-WEE Blw3 & wf, A5%ESl 50 pg/mLojlAl= PI-
WEZ} 253 Zio g SRIFIAIN 15 %=Ql 100 pg/mLo)
SIS PLHWEZL B4 945 R Slsgich
IL-8 A&/ Fig. 3(B)°ll YEIRITE PC 2702 o]&
% dexamethasone(20 pg/mL)2 T+ §-E+4(1,960.1 pg/mL)

thH] 916.2 pg/mL(53.6%)E SAKCE F2Igt IL-8 AAIZ
A= UEhlth HeY F25 452 50-100 pg/mLe] 5=H
AollA TH Rt thH] 524 {23k IL-8 A
o] ERIX|QloH, PI-70E A29] -5 7] =R LolA
1,138.7-1,623.3 pg/mL(17.3-42.1%)2] IL-8 AL et
Wtk PI-50E Ao T+ St th] 324.9-943.6 pg/mL
(52.1-83.9%)9] IL-8 AAE/S e om, PI-HWE 2]
O] 7L 103.3-542.2 pg/mL(72.7-95.3%)2] EAH o R O
olgt JAI/go] ERI=Ict. §hH, PI-WE At A%
50-100 pg/mLo] FLERIRON S5 4% 5 T+H et tiH
71 928} 849(59.3-412.3 pg/mL; 79.4-97.5%)S VFERHLE
Kim 5(2017)9] Q7oA 5L AZFE 0]8510] cadmium©.
2 &S AR & e FEES ol85le] AlZES §
I ERIgHHE glow, & Ao} vlus) E o M9 FE=
o] m& 7jMo] A J&Z & AoE W} &
AATE S E o, T AZFE o83 ASAALA
g7l MY 2&E 4% F PJ-WEZ} 953 48 Uet
won, A58d 7154 AEA B8 7T £ S AL
2 AlgEch

2 o

w9lo] QUIAE, 71U A e gl 243 e
o gatet w3k PSS % YAE B Lotugle.
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Fig. 3. Anti-inflammatory activities of solvent extracts from P. japonicus on TNF-oatIFN-y (T+I)-stimulated HaCaT keratinocyte.

HaCaT keratinocyte were treated with each sample followed by TNF-o+IFN-y (T+]) treatment for 24 h, and the production of (A) IL-6 and (B)
IL-8 were estimated. A dexamethasone (20 pg/mL) were used as positive control (PC). Results are expressed as meantSD. of three independent
test in triplicate. Asterisks mean significant difference between T+l group and each group by Student’s t-test. p<0.05, p<0.01, p<0.001. PJ-WE,
water extract of P. japonicus; PJ-HWE, hot water extract of P. japonicus; PJ-50E, 50% ethanol extract of P. japonicus; PJ-710E, 70% ethanol extract

of P. japonicus.

SAAZS W9 FEIITFL 6.61%, TAR 4.51%, T
WA 23.75%, R3]E 18.62%, EREHE 46.97% LU 2AG
39.22%% AEEHAL, F714 FolAE Eo] K9] Tl =
of 2 AF At & 4= UGtk AR tE iR FE3
H ool FEE 9 A B2 SR FEI AR
(PI-S0E & PJ-T0E)7} & 7+ Uehfion, B8 353 A]
F2(PI-WE} o8 0= 7P 2 Rk ettt 514
T o-glucosidase A3 HIo] A2 BER 53 A
FOJA =2 A2 B, oleteE FE3 B
/o] o] YefA] okttt RAW 264.7 ' HaCaT A|Z&
£ ol8sf AR Ao mE A=A BUHE g At
50-100 pg/mL2] FEHPoA BAHOZ Fo3t A=A
2 FQI=|A] Aokt ASAAZA H7t 2, PI-WEA 27
2 RAW 264.7 A|Zoj|A IL-6 9 ARsFa 0] AA|d/do] £
S5k 202 W) O, HaCaT A|ZCJA IL-6 L 1L-89]
WS FoHoR TAATlE AoR SRIFQ. ujet
A, FAIEA0] B2 AE ARE AHME dEeE &
3k 20| FOou, a-glucosidase ASHB/d B w2 FSAAIE
A& Uetd B2 &5k Ao| 7164 4F9] o874
< =Y Zo= 7"
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