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S}4FsHDPPH, ABTS), AIZAZEEMTS), 49 Nitric oxide) A HS £3Ps¥ch Fr|AE B4} Fo
ZFEO] & 58 FEQI esterF9] bornyl acetate”t 47.88%= E}X|Ho| H[d| &2 T-HFS LeF o
patchouli alcohol (18.9%), camphene (11.37%), camphene (11.37%), a —Pinene (5.44%), D-limonene
(L11%)5°] T80t F4tst 2449 DPPH #ttfzd 2750] 250 ul/mlelA 73.62%, ABTS 2ttjz
A7%50] 250 pl/mlolAl 82.17%S Hom, AEEAo] RIEZA] ¢k 5 ul/mle] FeolA NO 44
Aofle2 txol iy 62.02%=2 FATE UETh o8 &l 7154 Age=e &8 7S At
Ao g AFsl FLFE AHE 8T dFEokl 47 71T 4 IS Aot 7= Hiolot.
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Abstract : This study extracted essential oil from the native Korean plant Valeriana fauriei and
performed fragrance component analysis, antioxidant (DPPH, ABTS), cell viability (MTS), and
anti-inflammatory (Nitric oxide) experiments based on the analysis results. The fragrance component
analysis revealed that the major effective component of Valeriana fauriei, bornyl acetate, was present
at a high content of 47.88%, compared to other regions. Additionally, patchouli alcohol (18.9%),
camphene (11.37%), a—Pinene (5.44%), and D-limonene (1.11%) were identified. The antioxidant
activity showed that the DPPH radical scavenging activity was 73.62% at 250 p1/ml, and the ABTS
radical scavenging activity was 82.17% at 250 pl/ml. At a concentration of 5 y1/ml, which did not
exhibit cytotoxicity, the NO production inhibition rate decreased by 62.02% compared to the control

TCorresponding author
(E-mail: skin1004@nambu.ac.kr)

- 733 -



2 AL - A%

Journal of the Korean Applied Science and Technology

group. Through these findings, the potential for the application of Valeriana fauriei essential oil in
functional products has been scientifically validated, contributing to research utilizing Valeriana fauriei

essential oil.
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2.2.1. GC-MS 24 9 H{AHE 573

F=9 FALFE PIEE 42 GC-MS (Gas
Chromatography—Mass ~ Selective  Detector):
Thermo Scientific, USA 71715 AFgstgt
DB-5MS column (60 m x 0.25 mm, 0.25
m)©] G2 Trace 13102 AR&ste] 50CofA
B 5C2 523519 300Co|A 15 min A5t
o As F47 2 HJE7] 2+ 247 200C,
Ao 7kAE 1 ming 1 ml 52 SHREY
t}. Electron impact/mass spectrometer (EI/MS)
9] 27122+ ionization energys 70eV, MS
source?t MS quad 2%+ Z+2Zb 230°CeF 150C
2 oto] AYPstem, EM voltage: 20022
AAstH e GC-MSDZ 7t peak?] total ion
chromatography (TIO)E 92 & Wiley/NBS
library} Hlwste] 22te] Adi-g FAskaloh

2.2.2. DPPH & 27%

DPPH (2,2-diphenyl-1-picrylhydrazyl) =t
27152 Blois[25]9] Wils WEste]  HA
f2 2tz AEil DPPHO thigh Almetel
5ol osl DPPH ztrZte] Haste AEE
Astact. 04 mM  DPPH  £H(Sigma-
Aldrich, St. Louis, MO, USA) 100 x¢L¢} 5k
H A= 100 pLE 1112 Zgste] A4l 30
min  HSAZL & 517 nmold  E3FFEA
(microplate reader, Molecular Devices EMax
Plus, USA)E ©]§3to] FJEE SAsIAT. &
AZRFOE L-ascorbic acid (Sigma—Aldrich)
S ARgStRlen, 33 WhE AY AE WlEs
2 ZEAsSt AR Fo5(electron  donating
ability, EDA)S.2 eRfi Tt

] O st T
[e]

EDA(%)= {1-(N& A7 & &F=/
Mg B AY & $35)} %100

2.2.3. ABTS &tz 27%
ABTS (2,2" —azino—bis(3—ethylbenzothiazoline—
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ox,
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fe

6-sulphonic acid) 2}z &5 Nicoletta 5
[26]°] ®HS WYPstel ZAsHHrh. ABTS=
DPPHS} AR @4tet ase] &olAeh
A aad 20 S aS AT + A
al, DPPHOF &2 3= 54 A A=z Ao
ot ZAIFe] gloem vhgo] HlwA wh=rh27].
14 mM ABTS &H(Sigma-Aldrich Co.)a} 4.8
mM  potassium  persulfate  (Hayashi Pure
Chemical Ind. Ltd., Osaka, Japan)& &35t
FAolA 24 h 5% TAIst ABTSE F4A1R1
T oeET 1192 314" ABTSet Al=(pH

14)E 8:28 Egsto] F 15 min 2HF HFSA|
ZI H 655 nmolA  EFFEA(microplate

reader)& o] &3sle] TS A XY
Z7O 2 L-ascorbic acidg ARgstHoH, 33
HHE AE Auks WEg=R #Alste] EDAR U

B ol

EDA(%)= {1-(N& Ag] &+ &3=/
NE 7 AR 2

2.2.4. AlzHj%)

2 Ao AMHH RAW 264.7 cell2 T=AxL
Z28)(KCLB, Korea) 0.2 HE] HoF dro} Algs}
Fqom, 10% fetal bovine serum (Atlas
Biologicals, TX, USA)¥ 1% penicillin-
streptomycin (Gibco, Thermo Fisher Scientific,
USA)S 7Kt Dulbecco’s Modified Eagle’s
Medium (DMEM, Gibco)& AHg3te] 37° C,
5% CO; incubator (Panasonic, JAPAN)oJlA] uf
Fatdch AEE 1x10" cells/well2 EFE90
™ AIEZO] densityZt 70-80%7F =SS ©l #iA
£ wshqirt.

225 AEZ AZE =A

RAW264.7°] ©Fet 5= HeEE Ff A
E2 A3t ¥ Desai T2 WH[28]] 2lsto
Methylthiazolyldiphenyl-tetrazolium  bromide
MTS) assayE Fastdct. MTS #49 3¢
CellTiter 96® AQueous One Solution Cell
Proliferation Assay 7]E(Promega Corporation,
Madison, USA)E AR&ste] 3Agt AlmE Al
Z}Z} A2sto] 24 h Fe WYY MTS Aok
dofl A7kt oZ 2PgAdEiollA 3 h AR
BeHE AASL 490 nmoflA FFFEA
(microplate reader)& °©]8sty FFEE SAs}

Job N 2,

- 735 -



4 AL - A%

it 33

A Ad dae WEeR BAsho]
izl digh Al AE

& e Sl

Cell viability(%)=Al& 8] #9 TF%/
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2.2.6. Nitric oxide (NO) &4 oA &4

NO A4 #sl'e2 Griess reagent systeme
o]g35te] ZASIAUTH29]. RAW 264.7 AEE
1x10* cells/well2 E5F3}311 CO, incubator
(37T, 5%)°ll4 24 h F< vigsttt. seEs
Az wix 2 3]Aste] ZFskal 10 pg/ml
LPS (Lipopolysaccharide(LPS,  Sigma-Aldrich)
E A& Aol H7iste] 24 h 59 R &
Talqch 28 96well plateo] HiFHS 100
ulE A Jol Nitric Oxide Detection Kit
(iNtRON  Biotechnology, Seongnam, Korea)&
0]-835}o] substrate solution buffer 12 40 xl&
HF5HL 10 min §¥& & substrate solution
buffer 2& £F35le] 20 min ¥FEAIZ1 & 560
nmo| A E3FF = A (microplate reader) & ©]-83
o FHEE S5kt LPSTt A=t ozt
Hlwsto] 33] ¥HE ARSh A9 WEEE HA

sfel gebas A4 Ashse vreglct.

NO synthesis(%)=A1=7 2] +2] SF=/
tz20] F3=X100

2.2.7. A A=

At A Adl= 38 whEste] P+ iEd
ZHmean+SD)2 AAlstal ARzt tigt SAE
A2 SPSS 24.0 (SPSS ver. 24.0; IBM, Korea)
ZeIds o]gsiy:. dHizxwtol Bt AT
o942 Student's t —test& Fl p < 0.05 4
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F(19.12%), 715H1.39%) =22 YEITE ester
29] 47.88%%5 AA5H= bornyl acetatet= A
(32.6%), FF5(22.6%), F71(33.1%)[30]=2 A
PAT] AAAE FeFES] AHEwA A
Hlol &2 -ds YERTE Bornyl acetatew
FAeFES] 7|9 F4EO=E balsam % pine
needles A7 ste 715 AU Qo Z4F
FEEC] dm=A gol ARREW[31], F] B+
9 B FoetE o P+, A 2 FAT
aH32]F FLeE=7] 8ol % How o
24 ok th2e &2 sesquiterpenes®2] patchouli
alcohol(18.9%)2 3 Atddell d2] A-g=1 gl
om Wo xd S}, AF, v 9 g 2
< Ot ofelekd EAS 7HA Sleel dF
[33]=]2iEk. monoterpenes®2] camphene(11.37%),
a —pinene(5.44%), D-limonene (1.11%)52 H]
BE AAFA 2, M9 Y= vA=9
Az Fdol| F&oto] Alxug wet 9 o9t
oz dF aIVt Y HAoz HA[34-38]5
om, WAZETH39-40], I o= 1EL,
FES AWF Aokl dEA U4l FAEFE
o] ohFet &4 AR F au Bt st A
o FFE Wo] FE[42-43] 4 valerenic
acid®] ¢ &2 Z7I7F Fa FAdo] dof
ethanole]l & &o=l= 44A[44]0] Aol 5715
7 FEXA wE o HIE VPR o=

Az,

3.2, DPPH EiC|Z AHS w5}

AFEe] A WollA LS g4t ol
Mz &Afo] WAt S AAlste BRES
G4t whSolatal Stch45]. DPPHO ot b4t
3} @42 SKgHE©°] DPPH radicald] ZAE &
ogto =z HAEH FEFES DPPH free
radical®] &75& EAot=t d7 &= 3
om AaFA B9 st a5 Y &+ A
TH46-48]. F4FS}A|Ql L-ascorbic acid 97.56
+ 0.002% (1000 wl/mDe} H|wSE A3t 72.62
+ 0.003% (250 wpl/ml), 59.7 = 0.003% (125
ul/ml), 57.11 £+ 0.001% (100 wxl/ml), 36.51
+ 0.007% (50 pl/ml)e] DPPH ]zt 4752
27y e ch(Fig. 2). o]+ 200 ug/ml %o
A otEE] A 267 £ 0.8%, d2Iets AT
48.8 + 2.7%, 0|2 AT 628 + 1.8% Hr} =
2 2 E YEITH49].
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Table 1. GC/MS Component analysis result

No| Time | Compound Name | Area(%)
1 25.36 @ —pinene 2.99
2 27.93 Camphene 11.37
3 32.85 a —pinene 2.45
4 41.68 D-Limonene 1.11
5 61.59 Bornyl acetate 47.88
6 64.94 a —terpinyl acetate 1.93
7 68.13 Undecanoic acid, methyl ester 1.54
8 73.25 Patchouli alcohol 0.81
9 73.93 Spirojatamol 1.53
10 76.16 trans—Sesquisabinene hydrate 1.44
11 76.63 Patchouli alcohol 18.90
12 etc 8.05
Total 100
7
100~ ?
8 80 3
§ - g
5 607
<
40—
;% 0 E ™ %E g =
Gl g8 Y8 8 erx |3 28 g
1 'l‘\l'_ vh— | 1 % ? t"ug g | L. Lk J g g g

Fig. 1. Gas Chromatogram of

3.3. ABTS 2iC|& A7 s HE

volatile flavor components from Valeriana fauriei essential oil.

(125 pl/ml), 5841 + 0.05% (100 xl/ml),

ABTS &tz A7%5-2 DPPHSF @74 @ol At 30.87 + 0.01% (50 xl/mDe] ABTS =zt 4
|H= dAEHE SAW F SR ole ABTSS Aee A7 HeErdtkFig. 3). ©l= 200 ug/ml
potassium persulfate®] ZgE Hhgof 23 YA FroA HEPTE Af 56.7 + 1.1%, W7

CEEE

T AFEHZolt. ABTSE A 457 +

0.

1%, ZutzEAl AS¢ 585

peroxidase®} H,O,8 WHEA]Z|™H ABTS'o] A4 0.9%, 7Hmrtd A™ FH 654 £ 0.1%HTE

=, ol FEE9] Pisto osjA] ABTS'
HE2Mo] FMr]o] decolorization
| E 01%5}04 ZA5H= "HHolth, ABTS

fel AjQ)

E‘IL_

iz 47 ¥
T} Hre s

1:

90.02
82.17

[e]
"l‘ }ﬂﬁ'ﬁ

A UATHS50-511

+
t

2 DPPH izt 44 wheH HAEES o83 MZRYE

= =S HERITH49].

3.4, RAW 264.7 M=M=g I} Zat
E& Wrtle F2 MTS

+
=

A zmw%-ﬂ%qﬂ =7sto], MTTSE ge] MTS

St o =& AAno] dojdrty &

FAFSEAIQl L-ascorbic acid

0.002% (1000 ul/mDet Hwet ZAxt =24+

0.03% (250 ul/ml), 74.07 + 0.05% 0.5 pl/mb), 115.67 +
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= tetrazolium salt7} ~8A formazang JA
] 2o §71 &9 A2 glo] MlzEsdnr 9d
[52]. &7 23} 11598 +
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Fig. 2. Effect of anti-oxidant effects of Valeriana fauriei by DPPH radical scavenging. Data are
presented as mean+SD. *p<0.05 compared with the negative control.
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Fig. 3. Effect of anti—oxidant effects of Valeriana faurier by ABTS radical scavenging. Data are
presented a—s mean+SD. *p<0.05 compared with the negative control.

+ 0.03% (1.5 ul/ml), 12398 + 0.01% 2 «
I/mD, 119.19 + 0.06% (3 ul/ml), 11445 +
001% (5 ul/mDE RFQ control Azl
100%=F AR Y S4S Hol RE Fkof
A 5248 YAl gtttFig. 4). B =7t
Eotle] wel MZAPEEo] WolA= 7]E AT
ATE Fast et ko] Aol &

8% ZAoR AmHL FLEFE A =2 A
ZPEEL AAHcE AxRS 9 [ a3t
Utk Bzt

kel
<
o
g

R =)

3.5. RAW 264.7 MZo| A3HEA MY Xalls
k=anl;

NOE nitric oxide synthase (NOS)o| 23
L-citrulline2 WY Fo JA=HE= 24
4% 9] sz, E3] inducible nitric oxide
synthase (iINOSef| &Jsff tAA|aEefA &= o]
HAgkSo] HTojole= diEAQ]  EFHo|nH53].
RAW 2647 tiAM|2Z= LPS A= viztete]
NO Aol & dojypn=z Fd5 adE Hrist
= g dy o] &5 ¢lom[54], Choi®t Kim[55]
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Fig. 4. Effect of viability of cells treated with Valeriana fauriei in Raw 264.7 cell. After culturing

the RAW 264.7 cells

(1x10* cells/well) for 24 h, they were treated with 0.5, 1, 1.5, 2, 3,

5 pl/ml of extracted Valeriana fauriei for 24 h. Then, it was performed using the MTS
assay. Data are presented as mean®SD. *p<0.05 compared with the negative control.

120
110 | *
100 |
Z |
s 70
g s
[=3
-
& 40
2 30 |
20_
10 |
o

control+LPS

5

concentratlon{ulfml}

Fig. 5. Synthesis effect of hot water extracts from Valeriana fauriei on NO production in

LPS—stimulated RAW 264.7 cells

. After culturing RAW 264.7 cells in 1x10*
for 24 h, and then LPS (10 xg/ml) was treated for 24 h. After that,
1, 1.5, 2, 3, 5 pg/ml.

were treated by concentration (0.5,
mean+SD. *p<0.05 compared with the negative control.

s A4 Adse %;6 a3 1368
0.002% (0.5 ul/mb, 29.36 + 0.002% (1
I/ml), 36.75 £ 0.0004% (1.5 ul/ml), 46.23
0.0003% (2 ul/ml), 51.28 + 0.0005% (3
I/mD, 62.02 + 0.001 %5 pl/mDE ARE

—-well plate
Valeriana faurier
Data are presented as

Z|skA] el LPSRE A x|t o2t v w3}
= _4}_;@ og /}_]-5}2215:94 Aﬂ/do] 7415]]
=2 It H(Fig. 5). FALEFE Ao+
4R AR IAe AAste] NO9 *JJ
of ZldstHHal AtR=EM ol 2%
9 == 49.75% (400 ug/m)[56]
23 £EE 61.30% (2.5 mg/m)[57]
°] NO A4 A7) Beh 943 AR ans

| mlo

OXE, oSh
o 0@ k
fo K P> ofN 3o &

F_B,
mE £
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o] 8217%% $4F FAst B Uehigd. 3

AA| A O] M=ol BRI b2 5
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