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Introduction

2 FZEYnpo] 27 EE5-19(COVID-19)Z 218t mfA= 2}
o] A7|stel ARelA, mIMER], F3l, 715 52 exposome, & &
2l 43102 QI u]R 9 oldukgo] dojuk= AR7F EojutaL

Abstract

Purpose: This study was conducted to evaluate lavender, lemongrass, and
peppermint grown in the Namwon-Mt.Jiri regions as functional soothing ingredients
for cosmetics. Methods: The simultaneous analysis of 19 polyphenols in 50%
ethanol-extracted samples of lavender, lemongrass, and peppermint cultivated in the
Namwon-Mt.Jiri regions were analyzed by high-performance liquid chromatography
(HPLC). Antioxidant activity was measured using 2,2-diphenyl-1-picrylhydrazyl
(DPPH). Using real-time PCR, improvements in skin barrier function were confirmed
by observing the mRNA expression levels of filaggrin and involucrin, and the
moisturizing ability was confirmed through the mRNA expression of HAS-2 and HAS-
3. The anti-inflammatory efficacy was verified by confirming the expression levels of
the inflammatory cytokine IL-6 and the pro-inflammatory mediator nitric oxide (NO).
Results: In the simultaneous analysis of 19 phenolic compounds, rosmarinic acid
from lavender; chlorogenic acid, syringic acid, p-coumaric acid, and ferulic acid from
lemongrass; and caffeic acid, quercitin hydrate, rosmarinic acid, and hesperetin
from peppermint were identified. Antioxidant efficacy was confirmed by DPPH radical
scavenging, and excellent efficacy was shown in the order of lavender, peppermint,
and lemongrass. Filaggrin and involucrin, skin barrier-related genes, were increased
more in lavender, lemongrass, and peppermint than in the untreated group. HAS-
2 and HAS-3 were also confirmed to be increased in lavender, lemongrass, and
peppermint. Lavender, lemongrass, and peppermint all showed concentration-
dependent inhibition of IL:6 and NO. Conclusion: Extracts of lavender, lemongrass,
and peppermint cultivated in the Namwon-Mt.Jiri regions had excellent antioxidant,
skin barrier, moisturizing and anti-inflammatory effects, so may be considered for
use as natural raw materials for soothing cosmetics.
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hyaluronic acid synthaseZ AJ4ste] B0l Hofdtch(Pienimaki
et al., 2001),

T 5 2R A Z=o] WAYSHA EHH, A=l s wRoflx 24
Akas9] o] F7IeHA E=d, IS S 7R AEEY A8 1
Ao 2 G T WHFo| QR A= dolshe &%
< 7, 3AkE kR SAgAARY] FRE et S E ot
e, AEARI A=0] FAAA =Y, ole T Ao &2 o]
oZIthLin et al., 2018). ZFAZ0] £A =W Fet1d F44 oo
2 Qe HAEEIAY] o] Eolg, ZEFY A ARl st
A "o}, A2 Q3 2459 R daE, e 51
B AXF 29507 olojx @FuESo] i dEukee] Yol
VA = AN 27t 443k nitric oxide (NO), tumor necrosis
factor—alpha (TNF—o), interleukin (IL), prostaglandin (PG)2} Z+
2 A3 WSS Aol S7HET (Lee et al., 2017; Yong et
al., 2018; Han, 2021). 350l 5o FL=H 31, 2AEd o
%, X, ofEy o] fiEo] grAste g ZaErhSandilands
et al., 2009), Wetx] & Atelde g 7Y 7154 2249 7t
5/3E ERIsE| St - XAt AulE S BAE 2R,
glEaeks, HERE 3 FF Adste] IR 8 853 AL
TR B IEF A TUH R IRl AfE 3st
et
Zhiiti= AW 49 Al Zatgl, o ol=ddd, AIREY 59
AGEAST 4548E 33l 552 darlle a0l 2
= tHPark & Lee, 2019), ¥ o]9]ol|= o= n]e} 22 wjid
ZALS A3k 7|21, AR RS0l = F5(Anderson et al., 2000)
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Methods

1, MEixiz

£ Aol ARG 2hilY, HlE ek, HERIEE 20209 599
Al 108 Aolo] AHeta Al djollA HalE At AdE A
AE AFste] A8t e 9E2 40°CelA] 72 h AR(CT-
160; Cooltop, Korea)gt & 4ColA B, FAst Adof ARgaH
o}, Aol AMgSE 2T, 2kl HUES T, £3)7],
AF 591, A2 -2 Table 13} 2},

2. 50%0EISFEE AE M=

Azd i, gEazts, JHvES E47](HMF-3600TG:
Hanil, Korea)& o83t E48t &, & 119} oghe 1LE &gt
50% olgtgol B41E 100 g& E313t] 80T ollAl 4 h Bt &3
o} FE2E2 B2 Fo] ATAE o]§3le 3 3] oHEiglen,
ojibE 2252 71eH=27|(R—100; BUCHL, Flawil, Switzerland) S
o] g3 60 TN =811, T2 A27](MCFD8508; IishinBiobase
Co., Ltd., Korea)g o|-8-3to] 54 x5t

3. Phenolic compounds0i| L8t HPLC 24

2, gEags, HHYE ofghE 2259 19% phenolic
compounds T E4-& high performance liquid chromatography
(e2695; Waters Co,, USA)E o|-&3}o] TaFe EA31%t) 19 29
gt #EE-2 1 mgFstd 50% oflgkE 1 mLell g3t aL, 100 uL
A B, Eghste] ARSI AlRE 10 mge 50%08E 1 mL
o gafste] ARgSteH, 19% #&E3 A|&E 10 uLE HPLC
of FYskL 0.8 mL/min HEE FASIT, o5 EE water
(0.1% formic acid)?} Acetonitrile(0,1% formic acid)S AR
o}, Column< shim—pack VP-ODS (4.6 mm I.D, X250 mm L, 5
um) (Shimadzu, Japan)g ©]8-3te] F¥= 280 nmollA] E44513%1
o}, EA o] ARG 19 T #EF(Sigma—Aldrich, USA)9] /3&87}
retention time (RT), 2|l &3} Table 20 LEM| L,

Table 1. Botanical name, scientific name, used parts, harvest time, and collection area in lavender, lemongrass, and peppermint

Botanical name Scientific name Used parts Harvest time Collection area

Lavender Lavandula angustifolia Mill. Aerial part early-Jul Unbong-eup, Namwon-si

Lemongrass  Cymbopogon citratus (DC.) Stapf Aerial part early-Oct Unbong-eup, Namwon-si

Peppermint Mentha x piperita L. Aerial part late-May Songdong-myeon, Namwon-si
596 http://dx.doi.org/10.20402/ajbc.2021.0219
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Figure 1. HPLC chromatogram of (A); 19 standard phenolic compounds (Refer to Table 2 for each number), (B); Lavender, (C);
Lemongrass, (D); peppermint ethanol extracts with detection at 280 nm.

1: gallic acid, 2: chlorogenic acid, 3: methyl gallate, 4: caffeic acid, 5: EGCG, 6: syringjc acid, 7: rutin, 8: ellagjc acid, 9: p-coumaric acid,
10: ferulic acid, 11: astragalin, 12: quercitrin hydrate, 13: rosmarinic acid, 14: myricetin, 15: luteolin, 16: quercetin, 17: apigenin, 18:
kaempferol, 19: hesperetin.
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4. DPPH 2iC|Z A7 &Y &3
2,2—diphenyl—1-picrylhydrazyl(DPPH) 2}t]d 4A &4
Blios (Blois, 1958) W< WH#ste Z4sI4t} 44 5= 3
A3 A|& 2.5 uLof 10 uM DPPH (Sigma—Aldrich) €9 247.5
ULE Eskal, ARgste] A2oA 20 min §HSAIZ] $ ELISA
Reader (Bio—Rad, Herciles, USA)E AR&-3}e] 517 nmojlA] &
A5ttt DPPHY S3=7t 50% 44 o Yelhts AR89 5
=2 peigion, 2 ARk 3 8 B APE ANsET P4
2 FE L—ascorbic acid (Amresco, USA)S ARSIt

AH g 25 (HaCaT) 9}t oh-2 thAA|Z(Raw
264,7)% A 2F-23(Korean Cell Line Bank, Korea)ol
A B wrob ARSI, ZF AlZE 56 ColA 30 min B¢ €
Zﬁﬂl‘ﬂ_ fetal bovine serum (Merck Millipore, Burlington,
USA) 10%<}¢
Technologies, Carlsbad, CA, USA)E 383t Dulbescco's
modified Eagle's media (Welgene, Korea)E ARE-3lo] 379l
A wfj sttt

A9 penicillin/streptomycin (Gibco Life

6. MAIZt SEELHMUZ(qRT-PCR)E £8t M

6well plated]] HaCaT A|ZS 8x 10° cellsE2 BEF3t & 24 h &
Qb vjoFsla, FBS w]EZ3 DMEM HiX|2 2 ¥ A|Hs
3 DMEM WjA2 ZAste ehile), deasts, ogessss
100 pg/mLe} =2 48 h 5 Ae|stgct. HZoA RNAS 5

£317] Y38) Tri—reagent (RNAisoPLUS, Takara, Ostu, Japan)&

4ov
v o
2]
sk
=

ARESIE o™, AlE] Tri—reagent 1 mLZ €3l 15 s 59 vortex
g %, 15,000 rpmollA] 15 min 52t SAE s AAEe g

59t vortexdt 3 thA] 9
et 5 ke

A& Chloroform 200 uL.2 Y3 20 s
A el A20lg 9SsiT, S50
isopropanol A7}z, Ao A 10 min 7+ ¥FEAIZ1 F, 15,000
rpmollA] 20 min F<t A Eeste] RNA IAES ATk RNA
ARES 5% TSR A2 T, AXES 2-3 mingt 204 4
ZA)7]1L 0,1% DEPC watero]] =%ttt RNA X+ Evolution 260
bio UV—Vis spectrophotometer (Thermo Fisher Scientific Inc,,

USA)E o83} 260 nmollA] 43} 1L, Reverse transcription
kit¢l RNA to CDNA EcoDry Premix (Takara Bio Inc., Japan)S
o] 83} 1 ug®] RNAE cDNAE §HJatgitt 345 cDNASE F
TH 3 2} 2742 5 vl A% & X7 PCRE Fast Start DNA
master SYBR Green I kit (Roche, Mannheim, Germany)S AR

Table 2. Retention time and maximum absorbance wavelength of 19 standard phenolic compounds

NO. Compound RTY (min) Amax (nm)
1 Gallic acid 12.577 216, 271
2 Chlorogenic acid 20.371 214, 325
3 Methy! gallate 20.731 215,272
4 Caffeic acid 22.224 215,323
5 EGCG 22.665 274

6 Syringic acid 22.999 216, 274
7 Rutin 26.018 255, 354
8 Ellagic acid 26.124 210, 310
9 p-Coumaric acid 26.583 253, 363
10 Ferulic acid 27.828 215, 323

NO. Compound RTY (min) Amax (nm)
11 Astragalin 29.025 265, 347
12 Quercitrin hydrate 29.269 255, 348
13 Rosmarinic acid 31.046 329

14 Myricetin 31.358 253, 363
15 Luteolin 35.872 347

16 Quercetin 36.078 255, 363
17 Apigenin 39.750 267, 336
18 Kaempferol 40.587 265, 363
19 Hesperetin 10.267 284

YRT, retention time.

Table 3. Primer of quantitative real-time polymerase chain reaction related skin barrier and hydration gene expressions

NCBI Reference Forward/

Gene Sequence Species v Sequences (5" — 3) CDS Location Size (bp)
o woossa e [ GG g mmm
HAS3 ~ AF234839.1 human F e an AAGTACGA 1571818 SS90 157
Filaggrin  AH002947.2 human ; ggr%x*gz\%ﬁg?éggéﬁ?:gé 2586-4929 g’;g% g;g 157
Involucrin  AH002845.2 human B T aAA 9642721 1o0°78%4 169
Bactin  NM_001101.4  human iy 193-1320 o oa 157
508 http://dx.doi.org/10.20402/ajbc.2021.0219



3}o] Light Cycler 2.0 (Roche, Germany)ollA] $E3lgGom, AR
¥ Primer®t PCRZ- Table 3, 49+ ZTHSo et al., 2019). #4
Zpo] AFEAL Light Cycler Software 4.0 (Roche, Mannheim,
Germany)Z ©]-§3t5.0H, oo tigh Fdf 22 Calcium
Chloride(Sigma—Aldrich Co,, St. Louis, MO, USA) 2 mM2, 1+
Ro] gt A R L all-trans Retinoic acid (Sigma—Aldrich
USA) 1 uME AR5t

7. Pro—inflammatory Cytokine IL—-6 A4 x| &M =7

RAW264.7 NIZZ 5x 10* cells/well# 96 well plateo]] HE3}1,
10% FBS7}F Z7Fe DMEM HiR[ellA] 18 h F<t A vfeystgict, Al
of 2k, glE1ats, HHUES) ofeh&SEE-S 25, 50, 100 g/
mLe| Al 7HA] s=2 27t Agjsta, 1 h H 1 pg/mLe] LPSE 3
7F2 AEet § 24 h A wigFstict, vl We) IL-6 cytokine &
H]ZRE ELISA kit (R&D System Inc,, USA)E o]&3}o] AHstH L
™, standarde] et EETA ] AR 0.9 ol o]t

8. Nitric oxide 44 x| 7t

RAW264.7 AIZZ 5% 10* cells/well® 96 well plateo]] <35},
10% FBS7} 271 DMEM HiA]ollA] 18 h F2t A wjgstgict, Al
of 2hle, FlE1ets, HHUEY oe&SEES 25, 50, 100 pg/
mLY| A| 7] F=2 27 Ajeka, 1 AZF § 1 ug/mLe] LPSE
712 A2jgt § 24 h A wjgsisich Al=Zuiek A5 100 uLet
Griess Al2F(Promega, USA) 100 uLE 96 well plateol| A £33}
10 min F9F ¥RSAIZ1 & 540 nmol A SB=E SAs1ach A8E

EHH - XI2|1aH S8 3 B2| n|f TIY &50

e
ro

o

tOII

NOY] %2 Griess A2 o] 851 M|l F EA5k= NO, 9
|2 2435191, standard2+= sodium nitrite (Promega, USA)
£ AMESHET

Results and Discussion

1, 2id, I2aztA, HEBIE oE2FEE| sy SIEE
=4

ghilcie} AR aeks, HHTE ofe3EE0 tigt w4 3}
e A& rAENY 20t 23 9] (high performance
liquid chromatography, HPLC) & ©]-8%t 19 ¥ wla/ 3ehEe
2] B sﬂo}fﬂt}(sO et al, 2019). 19 29| FREAL o}&
sio] B3 TES AT EEATHL Baaigen, ol
19 £ FZ2E229] AAA S (correlation coefficient, R?) & 2%
0.9 o] AL Byt #2543 2 Al8 7+ UV spectrum
Z+ A2 A& digt retention time T3}
REEAe] A7) 058 AT, 0B o4 19 F BEBY
9] FA 4 HPLC A20tET3S Figure 1A% Y 3ith(Lee
et al, 2020, HX 3% 19 % W4 ShEe] BARY A
Table 59 o] L] oeh&FEE o)A+ rosmarinic acid?} 8.26
mg/g HEHRoH (Figure 1B), HEIZA EEFEE0A=
chlorogenic acid 9,93 mg/g, p—coumaric acid 1,02 mg/g, ferulic
acid 0,46 mg/g, syringic acid 0.24 mg/g (Figure 1C), HHTIE of

e85 2B AE caffeic acid 0,84 mg/g, hesperetin 0,30 mg/g,

Table 4. PCR conditions of quantitative real-time polymerase chain reaction related skin barrier and hydration gene expressions

Gene Hot start Denaturation Annealing Extension Cycles
HAS2 95, 10 min 957, 15 60T, 10s 72¢C,10s 45
HAS3 95, 10 min 957, 15 60T, 10s 727,10 45
Filaggrin 951, 10 min 951, 15s 607, 10s 727C,10s 45
Involucrin 957, 10 min 951, 15s 647C,10s 727C,10s 45
B-actin 951, 10 min 951, 15s 607, 10s 727C,10s 40
Table 5. Profile of phenolic compounds in lavender, lemongrass, and peppermint ethanol extracts

Botanical name Phenolic compund Amount (mg/g)
Lavender Rosmarinic acid 8.26+0.19

Chlorogenic acid 9.93+0.15

p-Coumaric acid 1.02+0.06
ETIETERES Ferulic acid 0.46+0.04

Syringic acid 0.24+0.04

Caffeic acid 0.84+0.02

Hesperetin 0.30+0.01
Peppermint

Rosmarinic acid 36.57+0.28

Quercitin hydrate 2.36+0.06

599
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Figure 2. Expression of filaggrin (A) and involucrin (B) mRNA in lavender, lemongrass and peppermint ethanol extracts.
Value of Pearson’s correlation coefficients is calculated by correlation option in data analysis tools using Tukey-Kramer multiple
comparison test. significant at the 5 % levels of probability (‘0<0.05 versus control). ATRA, all-trans retinoic acid; La, Lavender; Le,

Lemongrass; Pe, Peppermint.

rosmarinic acid 36,57 mg/g, quercitin hydrate 2,36 mg/g ©| A&
= ichFigure 1D).

BAEA ] o] 8%t 19 T HEATREE FolA & 8 77 A
5=, o] F ZFES} HHTEA 2E HEH rosmarinic
acide A3}, bl H< F3k7} Qi BaEo] ¢l om(Oliveira
etal, 2013), 9= 8% T3+ 987 v} 9tHRocha et al., 2015).
glZaetiolA 7Hg B2 ko] AEH chlorogenic acid®] %% &
Akl w28 BE a7t glE Eat ozl Ao Hojst
£ AL 3 dastole gso] Bard v Yrk(lee et al.,
2020, Naveed et al,, 2018). E3l g IetroA 2712 AEH
syringic acid= 39Z(Lu et al., 2015) &I}, p—coumaric acid2}
ferulic acid= A} 245, 3F9%(Chaudhary et al, 2019) a37}
ot Barg vt Sk, HERIENA 712 HEH caffeic acide=
FAs} B 3F9E(Yang et al., 2013) &3}, quercitrin hydrate2}
hespereting 343}, S92 (Lee et al., 2015; Parhiz et al , 2015)
a7t HuEe] it o] %, - X 2itdoA AuiE 5H 3 59
H=4 SRHE B4 298 vigo R 3Is) By, oy, 1
I FEFY f50] 7ltEo] AFE st

o o

p

2, 2, Bl2aatA, HHUE oEtSFES9

29} g E ks, HEHUEY oesEE0] 7HAe At
S8 24317 Yste] 2,2—diphenyl—1-picrylhydrazyl (DPPH)
2}z 2A5E £t Table 6). A@ 21} DPPH 2tt)d 47
2 2hile], HERE, FE2azks £08 Yeitoy 507 &4
AL Y= SCs 72 FATIR2¢] L-ascorbic acid?} 5 pg/mL
o o, 27} 40 pg/mL, 53 pg/mL, 83 pg/mLE 1= cHTable
6). =W A AE 86 F w259 I S gt A+
oA 86 ¥ DPPH SCs gt #3EZ7} 5.8-472 pg/mlLe] £3E3},
43 9ol sfiFohs AW mlerE32E0] 115 ug/mLe SCx &t
& 7= Ao Z B u|(Rim et al, 2000), Z2ro] 100 pg/mL o5}
%1 SCx b= 7= 2HiE, HHYE, gEigkhes BF Bkt
£2 DPPH 2tz 2458 7| B2 948 3418 a52 714+
Ao2 Hedd 4= i,

;.,..
rx
I
fol
oIr

L
[

3. BfiE, HEdatA, HERIE OS2 SESe) TjRa JiA
k=)

YUREE RO FHY|Se 2% FEAS B et
o (Youm, 2013) ZFAB ALY B8t A=A involucrin,

Table 6. DPPH radical scavenging activity in lavender, lemongrass, and peppermint ethanol extracts

Botanical name

Lavender
Lemongrass

Peppermint

DPPH (SCy,", ug/mL)
Ascorbic acid, 5+0.33
40+0.15"
83+1.40"
5342.73"

“Value of Pearson’s correlation coefficients is calculated by correlation option in data analysis tools using Tukey-Kramer multiple comparison
test. significant at the 5 % levels of probability (p<0.05 versus ascorbic acid). Values are expressed as meanstSD (n=3).
9SC,,, half maximal scavenging concentration; SCs, values were calculated from regression lines using different concentrations in triplicate

experiments.
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Figure 3. Expression of HAS-2 (A) and HAS-3 (B) mRNA in in lavender, lemongrass and peppermint ethanol extracts.
Value of Pearson’s correlation coefficients is calculated by correlation option in data analysis tools using Tukey-Kramer multiple
comparison test. significant at the 5 % levels of probability (‘0<0.05 versus control). ATRA, all-trans retinoic acid; La, Lavender; Le,

Lemongrass; Pe, Peppermint.

cornifin, loricrin, filaggrin 59 o) Ay} A=A FARE] o
Fo| 7k o]Eo| At A5 FRAHr|FY 7MY F

2% 715& @9ehs 2N EeE P45 EchKwon et al,
2007), E35t mj3ogu o] Lito] dojubA =W )i f ®ujo] Z
F#O|2FEY Hsle}t A 2 FHAAEHY F7t, AFolF
ok Aoz A 31851 FA]THLee & Chung, 1999), %33}
Y 7]50] GolAA HH fi AXFOZ o|ojAA EHu ofEn|e}
Z-2e Agto g 9ube 50| EolAthKim & Jeong, 2012), =hH
o, gE1ets, HHRIE o@EEEEe] PR nXs FF
< ERIs| A Al T E 2P A 220 HaCaT Al2zof 2kl
ti¢} g2l HHEY oghe FE5E 100 pg/mlg 48 h &
QF A28}l real—time PCRE ©]-§-5to] w R o) 27 {471
filaggrin¥} involucrin®] mRNA &¥-& Z48tcHFigure 2).

A3 A}, PR CaCly 2 mMoY|A filaggrin & 2,14 H)
37 Al, 2 3.85 vll, Hl&1ek 3,85 v, HHWE 2,67 vjE
2hle, gEagks, HEYE 3 F BF FEdel vls) S71%

A& Folstgth(Figure 2A), Involucrin®] 7-$- A= CaCly
°ﬂ/\1 iz tin] 2,9 v F7K:E Aol vlsf 2hie] 2,71 wf, g1t
2 1,53 1, AHRIE 1,67 Wi2 F7}ste] PNz ET= RAR
iz ] 2hie, HERIE, Easts 08 fojyer F7t
H A7 ERIstSIHFigure 2B). AFH o2 ehdlly], glaets,
ME’. 5 u o] gt AR HdE SV B gi

W AR EIE 7R & 5= okl Sk

_h’i

4, 2, 232tA, HIHIIE HEt2FEEC HE &5
YRELS 85l 3| dFEE X hyaluronic acid)2 hyaluronic
acid synthase, HAS)| 9|3 A€}, HAS 47 L@ 37t
£ 979 3o AX|sl= 71AF, F=50IA S| gFE4Y] Het
B2 TR o]ofAA HL F7I3E S| YFEA o3f g RO B
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£9o| S7HEthKang et al., 2015). A =343t Fd - 2|24
oA Aule 3 Fo epie], HE1ets, HIRIE JHEFEE9
A SRHE B4 S oA 3 9 2EE0 £3E FEAHRE
o] B3 9] gRitol| =go] El2ja} watEe] thg] AES Zdst
k.

HBZAGPAPYAEZZS HaCaT MZo| gdlice} 2=
2, HHUEY oeke 225 100 pug/mLE 48 h F¢+ X3}
1L Real-time PCRZ 0|83t Z-EFJAZoA HdEH &
27 HAS-29F HAS-39] mRNA2| ¥&L #Helstgh(Figure
3). HAS—2%= HAS-13} 37 1|59 fibroblastol A LHEH,
HAS-3= 93.9] keratinocyteo| A @&ty 4&A QIth(Saito
et al., 2011), HAS-29| &2 g1t 100 pg/mLeA 2,87
v, | HRIE 100 pg/mLolA 2.38 Hi, 2l 100 pg/mLofA
1.76 WiZ 21ty HHUE, eit] 08 Jrletglon, o
o AREE FATRT-S ATRA 2 uME HAS-27} 6,67 v 7}
SchFigure 3A). HAS-39] @2 HE12kA 100 ug/mLelAl
3.36 Hfl, 2E] 100 pg/mLeAl 1.15 v, HHTIE 100 ug/mL
o4 0.77 HiE HE1gts, Sy, HHUE 02 FI6I9L
o, FANELS ATRA 2 UM HAS-57} 13,43 i F7Fstgich
(Figure 3B). HAS—-32 gl 21at29] AL 371 A2 E 4 ¢
o1} ehitie} HHREAE foHoR T8I G AL
2 Vel whats, HAS-2& B4-5% 2000 kDa o)l 182t
Y EAL Aol Tola}a, HAS-3% B £ 200-2000 kDa
o] ARA} S| UFEA A0l 7|3ttt At A (tano, 2002)E
uj£o] BokS wf, 2y, HE1zks HHRIE JHEEEES
FE 1A Slféfi*u Aol Tofsto] mE i) SRS
T2 A OR BE

pER i s

5. 2tHic], gl2a2tA, HEIE ofEtSF:EE9|

o2

o2 |
=]

ol
kol
oIr
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A

120r
100f
80r
60f

40}

IL-6 production(%)

20F

0

Control LPS La La Lla Le Le Le Pe Pe Pe
25 50 100 25 50 100 25 50 100

B

1201
1001
80r
60F

40t

No production(%)

20t

0

Control LPS La La La le Le Le Pe Pe Pe

25 50 100 25 50 100 25 50 100

4. 11-6 (A) and NO (B) production in in lavender, lemongrass and peppermint ethanol extracts.

Value of Pearson’s correlation coefficients is calculated by correlation option in data analysis tools using Tukey-Kramer multiple
comparison test. significant at the 5 % levels of probability ("0<0.05 versus LPS treated). LPS, Lipopolysaccharide; La, Lavender; Le,
Lemongrass; Pe, Peppermint; 25, 25 pug/mL; 50, 50 pyg/mL; 100, 100 pg/mL.

A4 E & o a5S AS] Hsl At 34‘“0*
W HE 850 oo FEF A% B/HE st ohaEt ¢
Qlofl &Jgt mjFolgutgor wRAgHo] EAEA = —4 o
A Ato| E7LRl(cytokine)o] HH|E| 1L ZpldAto] S| )4 E]
of ApolElelo] 2l A7t Txo] RulElA H A gL @
Hof 4] @2 AI=Z oo} 4= QItk(lin & Lee, 2014), AZ 4
S0l Qolupz] AL TR ok AaEo] Bolah B
b, 454 AtelE7H FollAe TNF—at IL-1B, IL—69F 22
proinflammatory cytokines®] 5 o|%H, PEG29} NO9} 242
G hEE A5 FUeith g2 A ok dAAl=
oA LPSe} 22 A=l ofste] IL-69 22 Ato|E7RIe] F7F
skal, @54 WiZiERl NO7F 371t |5 whgo] fdEe AL
71&9] At NE & deiA lck(Xie et al., 2012), weha] & A
FoAlHE A 2 HAAEZS Raw 264.7 AlZo] LPSE 1 ug/mL
At &, SlE, FEass, HHuE EeFEES 25, 50,
100 ug/mL AI7HA] F=2 st dF5/4 Ale|E71RIQl IL-6
o} AEF4 wi7hE NOY dS gelstith(Figure 4), 1 23,

-6 2, 212ty HEYEA BE S & a5S
Uehden, 100 ug/mL 4 o HHYE oe-e 2252 61%, =
A NHEFEELS 55%, HlElets JHEFESES 19%E 1
HUE, 2iiE, HETes 202 Ao E7R]l HES AISh= A
© 2 gRl=lthFigure 4A), ES, B354 wi7iER NO2 & g
Al 2, FlEaets, e BE 5
©n, 100 ug/mL ¥ f 2HliE oSEFEES 61%, FE1gs
NAEFEEL 34%, A HUE gt FE52 31%= T,
2akA, HHYE 02 NOY AAE dAlske 22
Ach(Figure 4B),

r*

.
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WA, gy, 22ets, HHUEY 50% o
HPLCE ©]&% 19% H=43TE SARAHL
L ) FAJE94] rosmarinic acid 9] 7E9 H&=
ASES] AEY Pkt YRS o s By, oY
H FE5 855 HY AR gEo| A& 3513t
AL 5% W7 AT DPPH 2z &4 E4o] 2y, gl&
JA, HEHRE oghE F2EEA BF 5% A0S VRS
o o ogeal B A 7| A4S SEf BRE S FAEH
27 ] 2 HEFS gRlste] ml 7 9l u B E &0 s
St RS o AdEY B §9F A5HIAE
d5UH7H€(NO)J—]r ST A EFRIIL-6)Y] F=2E4] &+
£ Uetfo] 45t 5% Holgjzt ddEt
o]i'i?'_} AR 295 FHeES o, G- AiHA Q|
2y, H2aets, HERE 8 3 F9Y 50% JSFEFEES
HAbs}, g By dEF A% 7Y, o HE AAE ¥
o] B2 o I 22X HE ThsAo] MiE w5 Ao
wotE webd G- A gAY ey, g2k Be
HHUES &85 14 B HASPFRY /N2 vpAa 2Hg %
718}, 2% exposomeo]| &3t led o2 op7|H FjFol/ g2
%174 9 chemical phobia® 3l AA FFEE Fe LAY Y
zo RE Aoz AlmH
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HR3RE
FEBF-EFX A= EZIRIRZRREFENR

ﬁiﬂ:fﬁ: 5#%%: ﬁﬁ%, *I‘i@l‘, égﬁaﬁa %%Hﬁ*
() FRT R LR PD, 2T ERET, HE

BEY IEERR- SRR MBNEKRE, ITERENREEAFECREERNAITE. Fk BEESWR
HEE (HPLC) MR- SR It XMENERE, iTREERERNS50%ZEREER 19 MEEITZSEH 2.
£/ 2,2-diphenyl-1-picrylhydrazyl (DPPH) MZd& L&Y ; FAKEPCR, BEMBRLREANMARER
HIMRNA FEKTFHINEBKREINREN®RE, FHBITHAS- 20 HAS-3HIMRNA FAMINRIEAES ), BiTHEIAK
MARETF IL-6 MBXNFA—FMLR (NO)MRAKFRIMEARINN. ER: FNITIMBENEYMERE
T FINERERZHrosmarinic acid ; FPAREH Z B chlorogenic acid. syringic acid. p-coumaric acid.
ferulic acid ; FETEH KB #E /M caffeic acid. quercitin hydrate. rosmarinic acid. hesperetin ., &t
IWXXEDPPHEREBIMRIES, UEKRE. Ff. ITRENIRFETHAERNINN. SROEBHAMEL, BERE.
ITEREEEPRAEAMNAREL. RRKREEXERNIGMES, HAS-2 fll HAS-3 B#IFREEKRE. T
BEMSEADIEN, BEXE, ITEEMEEHRNHE X IL-6FNOFRERMMEING, it TRER-E=LtX
RENERE. TERENSERIMABTLSHNNEN. ERRE. RIEMNNAIER, RLtaTUEERIETFE
LA @R IR R

XiiR: BRE, 175E, B, SFERE, ik
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