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2 o B A7k $go mipt 4%E ) A4 A 9FM|2F :
w7, W, WA, ALEFE) 2 ARelG] Ae] ] AR BAZNG ANO2 9% AHE ZUI
AFSHDPPH, ABTS), AlEZEAMTS), &9 Nitric oxide)dH-& F3stoict. 7148 BAZ7} 2309
oA 71d7H &t a3t JE<Q  DL-Limonene(38.44%), g—Terpinene(8.9%), Estragole(5.18%),
a-Pinene(1.73%) 50| SH=c}. F4tst @49 DPPH &)z &752 75.4%, ABTS &tz 4752
74.04%& HA oM, AﬂEE**Ol ol]z] 9re 5ul/mle] HEoA NO A AHdlls-2 33.14%2 VepL
o o2 Bote] S 2P AR 9259 A i o] g Ak AFT HEe] Mk 1%

T AE A A= 99 14 2 o|fo|H 2254 T4 M #FE 2 & 5 e VIZARR AFs
azp e,
Tl » Eeled, YR, e, FE PET

Abstract : This study selected 9 species of domestic native plants (Baechohyang, Red Pine, Turmeric,
Ginger, San parsley seed, Bulsugam, Hwangchil, Tangja, Valerian) that have been proven effective for
depression, and based on the analysis results of each fragrance component, 9 species were selected.
Antioxidant (DPPH, ABTS), cytotoxicity (MTS), and anti—inflammatory (Nitric oxide) experiments
were performed by combining essential oils. As a result of the analysis of fragrance components,
DL-Limonene (38.44%), g—Terpinene (8.9%), Estragole (5.18%), and a—Pinene (1.73%), which were
previously studied in combination oil, were identified. DPPH radical scavenging ability, which is an
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antioxidant activity, showed 75.4%, ABTS radical scavenging ability was 74.04%, and NO production

inhibition was 33.14% at a concentration of 5ul./ml with no cytotoxicity confirmed. Through this, the

effect of domestic blending essential oils on the improvement or prevention of depression is verified,

and scientific efficacy and ingredient studies are conducted in a mutually cooperative manner to seek

solutions to depression and provide basic data to confirm whether or not depressive symptoms are

improved. want to do.

Keywords : Blending oil, Aroma ingredient, Antioxidant, Anti—inflammatory, depression
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FEA, o, A S ot AeE HiE
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=]
2 YASHDPPH, ABTS), A=x

(MTS), F<ENitric oxide)AH-S Edto] <
(e}

21, M=

2.1.1. 23ed Ax
U4t A9 WxFAEE FL), d5G

fAFEE 9, =g
e, RS 1), AL

500 gt SRH 3 LE Edste] SAAEA 5

27155 FE7*(Hanil Lab Tech, Korea)ol
EQgt & 100ColA 30 min, 65ColA 210

S| . Y=Y FE e BEQ
BES y3stal &5 AAE AT A AAE H
E& Htedoto] ofgfel T2 HER XIloto] A
435} cH(Table 1).

2.1.2. A =Zujo¥F

RAW 2647 MZFE SHAZF2Y(KCLB,
Korea Cell Line Bank, Seoul, Korea)2 &3 &

Table 1. Extraction Oil Mixing Ratio

Frol 1% penicillin®t  fetal bovine serum
(HyClone, Logan, UT, USA) 10%7} &%
DMEM  8ix](Welgene)& A8t CO,
incubator (Panasonic, USA)el|A] vljoFstsict.

2.2, 44

22.1. 37 B2 24
9% =AU AHEEAMZ GC-MS (gas

chromatography—mass selective detector
(Thermo scientific, USA), ISQ LT single
quadrupole ~ Mass  Spectrometer  (Thermo

scientific, USA))E ©o]-&3d}o] DB-5MS column
(60 m x 0.25 mm, 0.25 um)°o] ZF2FE Trace
1310(Thermo scientific, USA)& ARgote] A4
stAh 50TCAA B9 5CTE 525t 300Ce]
Al 15 min fFA5HATh Alm T+ =9 A&
7] &= Z47F 20002 St Afele] 7hae
PES AMESte] 1 ming 1 mL £E2 Z8H
Wt Electron impact/mass spectrometer®] =71
O jonization energys 70eV, MS source2}
MS quad =% ZHzZk 230CeF 150C=2 ARPst
Fom, EM voltage= 20008 AAsITt A&
= splitless modeZ2 1 pLE FUoHAx, Z
peak®] total ion chromatography (TIC)E
Wiley/NBS library@} Hlwste] Ztzte] JEE &
gkt

2.2.2. DPPH Az 27 &4

DPPH(2,2-diphenyl-1-picrylhydrazyl) =tz
2715 Blois[27]19] W& WISt SA5HA
. 0.4 mM DPPH -&(Sigma-Aldrich Co.)
100 p¢Lot =9 A&7 100 pL& 1118 =35}

No Extraction Oil Content(%)
1 Agastache rugosa O. Kuntze 3
2 Pinus densiflora Sieb. et Zuccarini 20
3 Curcuma longa, Curcuma domestica 6
4 Zingiber officinale Roscoe 10
5 Foeniculum vulgare Miller 6
6 Citrus medica var. sarcodactylis 30
7 Dendropanax morbiferus 3
8 Poncirus trifoliata 20
9 Valeriana fauriei 2
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o] ALoA 30 min ¥FFAIZl ¥ microplate
reader (Molecular Devices EMax Plus, USA)Z
517 nmollA FF=E Z74skth. DPPH
Zol A7 FP4E FEE RH dgRe
L-ascorbic acid (Sigma-Aldrich Co.)E& H|u5}
of HYstsct. 33 ¥HE A & d2 diE
RS2 FAste] M2} FolF(electron donating
ability, EDA)22 ey ict,

EDA(%) = (1-A1= A7 & FF&5) / A& F
e # FFE x 100

2.2.3. ABTS Az 27 24

ABTS(2,2" —azino—bis(3—ethylbenzothiazoline-
6-sulphonic acid) =HHZ AHAFL  ABTS
cation decolorization assay HH[28]e] 2]5}o]
=459t 14 mM ABTS (Sigma-Aldrich Co.)
2} 4.8 mM potassium persulfate (Hayashi Pure
Chemical Ind. Ltd., Osaka, Japan)& &3}5to]
o]l Aol 24 h B WSt ABTSE
FEAZK & oe-EE FAHE ABTSY Al=(pH
14E 1192 £3}ste] FF 15 min 2PF §HEA|
Z1 H microplate reader® 655 nmojA SFT
S5tk ABTS =tjZe] &4 245 F
= A7 g F27¢l L-ascorbic acidES H|I
st zsgsteict. 33 ¥hE A & A2 AiE

1=

EDA(%) = (1-A= A2 &+ &§85) / A8 F
A8 & 4= x 100

2.24. NEZ=5A
A&7} RAW 264.7 Al ZAZE] 2= Ak
= AS5t7] $16 Desai 5<] #2910 2l5to]
MTS assays Hst9ct. RAW 264.7 AZE
1x10* cells/well2 B3} CO, incubator(3
7C, 5%)1A 24 h B viFsisict. sl A
85 AlxEo| 747t AHeste] 24 h Bt Mg ¥
MTS solution (Promega, Madison, WI, USA)=
A7t v AP3dElA 3 h ¥RSAIZl § A
HB-S A|ASIAL microplate readergE ©]85}od
490 nmelA FFEE St 33 §iE A
do izt gt Alx gEES HE

94 %
2 e

o
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Cell viability(%) = A& A8 9 4% /
fizwo] 3= x 100

2.2.5. A543 Asls

NO A Adlls2 Griess reagent system=
ol-gsto] ZAstAUtH30l. RAW 2647 AEE
1x10" cells/well2 EFst3l CO, incubator(3
7C, 5%)1A 24 h <t #iFstct 1 ug/mL
LPS7} ZghE ®ix2 nd & ARE srdE=
247} 7kstel 24 h <k wiksterh. =L 9%
well plateo]l WS 80 #L %A Hob Nitric

Oxide Detection Kit(21023, iNtRON
Biotechnology, Seongnam, Korea)E ©]-&5}¢]
Substrate Solution Buffer 1(iNtRon

Biotechnology, Seongnam, Korea) 40 u#L& &
F5t 10 min ¥F8 % Substrate Solution
Buffer 2(iNtRon Biotechnology, Seongnam,
Korea)& +#55t] 20 min ¥HEAXI =
microplate reader® ©]-85t¢] 560 nmoA &4
=5 =A35t94k LPS (Lipopolysaccharide)qt ]
2t iz} Hlwste] 33] W el F 2
AeHd A A Adlse Wdez UE itk

NO synthesis(%)= Al& Az #o 3% /
2o EFE x 100

226, A A2
£ A7 RE 2AL 33 yEsle] BR+E

AT 5942 Student's t —testE F3f p <
005 424 o4 Holg P21 SPSS
24.0(SPSS ver. 24.0; IBM, Korea) T2 IS
Foll AFgkel et FAE Aot

3. ZEat ¥ nF

3.1. 95 =& HfF 7| 42 24
A& A4 Table 29 Zot. ofst 9
+ BEO (Blending aroma essential
oils)2 A%kt Monoterpene(71.09%)F AE<!
DL-Limonene(38.44%)°] 7V¢ @2 HFSS
Zotdey. A8 AF26]19] T AE HEEA
ATNE 9F ZH|E et Ayt E4(18.47%),
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Table 2. GC/MS Component analysis result

No| Time Compound Name | Area(%)
1 7.80 Dichloromethane 0.15
2 23.71 Tricyclene 0.13
3 24.06 Thujene 0.33
4 25.13 (1R)- a —Pinene 4.38
5 27.67 Camphene 0.74
6 31.64 Sabinene 0.06
7 32.54 a —Pinene 1.73
8 34.89 Myrcene 5.77
9 38.39 a —Phellandrene 0.87
10 39.99 a —Humulene 0.28
11 41.01 p—Cymene 3.39
12 41.58 DL-Limonene 38.44
13 43.30 1,3,6—Octatriene, 3,7-dimethyl— (Z)- 1.52
14 44.36 g—Terpinene 8.90
15 45.40 trans—Linalool oxide 0.10
16 46.45 a —Terpinolene 0.79
17  46.75 Fenchone 1.18
18  47.43 L-Linalool 0.75
19  50.33 Bicyclo[3.1.1]heptan—3-ol, 6,6—dimethyl-2-methylene—, [1S-(1«,3a,5a)]- 0.08

20 50.80 Camphor 0.07

21 52.61 Borneol 0.29

22 53.18 Terpinen—4-ol 0.19

23 53.71 Benzenemethanol, «,a,4-trimethyl— 0.12

24 54.53 Estragole 5.18

25  57.03 Benzene, 2—methoxy—4-methyl—1-(1-methylethyl)— 0.16

26 61.37 Bornyl acetate 1.97

27  61.60 Anethole 3.19

28  64.89 Copaene 0.15

29  66.06 a —Copaene 0.10

30 66.35 Copaene 0.23

31  66.89 a —elemene 0.24

32 68.32 Caryophyllene 4.86

33 69.06 Aromadendrene 0.07

34 69.20 a—Farnesene 0.19

35 69.70 Humulene 0.39

36 69.88 a—Gurjunene 0.12

37  70.36 Benzene, 1-(1,5-dimethyl-4-hexenyl)—4-methyl— 6.73

38 71.82 a—Sesquiphellandrene (CAS) 2.93

39  72.56 a—Calacorene 0.13

40 72.97 Caryophyllene oxide 0.08

41 73.73 (+)spathulenol 0.20

42 73.93 Caryophyllene oxide 0.58

43 7421 Aromadendrene oxide 0.07

44 7473 (1R,3E,7E,11R)~-1,5,5,8—Tetramethyl—12—-oxabicyclo[9.1.0]ldodeca—3,7-diene 0.10

45  75.10 Cubenol 0.08

46  75.45 T-cadinol 0.22

47 75.85 Turmerone 1.34

48 76.94 ar—Turmerone 0.31

49 80.17 trans—Z— a —Bisabolene epoxide 0.05

50 84.74 Cembrene 0.06

Total 99.99
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B 2350.4%), 240.2%), BAH0.06%), Arolut
Z#0.6%)[31]e] = Tded oy
23 & 52 5718094.8%)2 Yetldth £
3 JEEA APATL] Im[17]2] AR
A4 7P B2 HES A% D-limonene
J 2 AT 23] g FE=

AFoA E4H DL-Limonene
(38.44%)0] & %S AL o & gk, o] RS
F2AZ0 RS AANATE asoR o7
A Qla[31], 8 JFEge P, F2EL
2, A Fol AoH32l B47H6.9%) 5l T
H g-Terpinene(8.9%)2 <3 & oF 30.8% 57}
o]— I, o2 ZHbire] dpAEE 2 dA]7) s AL
E]'_T'_ 01-3474 Qo m[33], & A&

[e]
it S g3, nho g —40} ”73 f’-*ﬂ
;o] &Ato tizt BE {yb 9 At4 o ;o
dgoe= 05_ EHB‘J AZAM O] el gt
EJME]'. Alcoholsi AE<l
Estragole(5. 18%)° e et Bjxgke] F2
hrElo] Qo] TE_O]L]' AFSE A=, 417
ARJAgo=2E Fo HE=2HE FHT F5
-85t [35], 2EH Ao 2K Ho] X283t
A =2 F3 A8 W36l 1 ‘%} of
a—Pinene(1.73%)2 thmdofA <1752 3
£[37], L-Linalool(0.75%)& %, B%E9 3
A gt FeEgA, AAFA L} T2 7)ol
AT LA UTH38]

= 4= =

3.2. DPPH BiC|Z A7|s W5}

SHAkel 3H4 =Ao| 4y AFREE DPPHE
H| A otASE free 2ft]d=2A] SHAtsl &4 7t
L 2428E At $48 AFEom DPPH-
HZ IU=imA Ze Habdo] Lghfoa =
So] okt AR AAERE PAsksE 24
=dl ol&=a UTH40l. FAFERAIQ] ascorbic
acidet vlwetR . I A3} 250ul/mL (75.41+
0.01%), 125ul/mL(73.28+0.02%), 100ul/mL
(62.65+0.02%), 50uL/mL(56.23+0.05%)<] DPPH
g 2752 44 HEr ok Fig. 1).
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Fig. 1. Effect of anti—oxidant effects of BEO
by DPPH radical scavenging. Data are
presented as mean=SD.

*p<0.05 compared with the negative
control

3.3. ABTS 2iC|Z A7Ss W3]

ABTS+= Hlwd HARl 2R SZd=
DPPH =#dZ AAs =33 3 Hyxoez
#ol= " Z SIUE potassium  persulfate@t
ABTSO] 4tsto] olsff &4 ¢ol2o] H F Alg
o] gHirsle o] o] ABTS+7F AAHD HE2A
o2 gAr= g SFEE SATH4A1,42].
S}AESHA| Q] ascorbic acid®} H|WSI¥ 1 Ay}t
250uL/mL(74.04+0.07%), 125ul/mL(63.6+
0.04%), 100uL/mL(62.99+0.07%), 50ul/mL(55
+0.02%)9] ABTS =z 2A%5S 22 vehy

AchFig. 2).

Cancentratlan(ul/ml)

g. 2. Effect of anti-oxidant effects of BEO
by ABTS radical scavenging. Data are

=
B @ o o
o o o =3

ABTS radical scavenging activity(%)
1]
=]

o

Ascorbic acid
1000ug/ml

Fi

—

presented as mean®SD.
*p<0.05 compared with the negative
control
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3.4, RAW 264.7 MZ2o| ME=SH HI|

HAAEE o83 MzEYd FHrls 2 MTS
assay WHo2 ZAsH, MTTe &8 MTSE
tetrazolium saltZ7} 84 formazang A/A3s}17]
2ol §71-80f A glo] Mz AAS &
d 4 UtH43]. g5 2EE wWol Argste
RAW 264.7 HAMZ[44]E =&t Z3 BEO
5ul/ml 58 80.9+0.02%% AEZEZ=/o] 2IE
A 9keFom 3ul/mL(103.83+0.02%), 2ul/mL
(96.13+£0.02%), 1.5ul/mL (103.93+0.02%),
1ul/mL(102.62+0.02%), 0.5ulL/mL(101.65%+
0.03%)2 tZ7<l controld} {AFeH WY FA
2 B9t o237 BEO 5 ul/mL sZE71A] o4
AEo Nz BT RIE H Aoz AtgdHt
(Fig. 3).

-
~
o
"
"

% *

[

®w o

o o
T

o

Cell viability(26)
3

control 0.5 1 15 2 3 5
concentration(ul/ml)

Fig. 3. Effect of viability of cells treated with
BEO in Raw 264.7 cell. Data are
presented as mean=®SD.

*p<0.05 compared with the negative

control
3.5. RAW 264.7 MIZo| AtStEA MM Xslls
k=anl3
ARt A= foll SR A 2R Aol Fof
He of TSt AZFE AZ 7F ASHE
Tool= S22 AAoA Fa% IS oh=
ZAog <A it LPSer 72 Ap=of o3| &
Astd fAMEE Astd4s FHEAZEE 4L

St A Aol SrHEH44]. AstdAol A A

= 81517 9 RAW 264.7 A|ZE LPSE
Arebd A A g fEgt F uiFHS griess
reagent®t WFSAIA ARPEA Y AdlsE =
Agt  ZAx BEO  0.5ul/mL(79.7+0.007%),
1uL/mL(74.02+0.005%), 1.5uL/mL(68.35+

0.001%), 2uL/mL(68.09+0.001%), 3ul/mL

(67.68+0.001%), 5uL/mL(66.86+0.001%)& -5
= oEHoR Aehda B Asisol dase
ALz YepdthFig. 4.

NO Inhibitor activity(%)

control 0.5 1 15 2 3 5
- + + + + + +

LPS concentration(ul/ml)

Fig. 4. Effect of inhibition of NO production
of BEO. Data are presented as
mean=SD.

*p{0.05 compared with the negative
control

4. &2 E

Aol YelRe] A=o=2 Qlste] x2Zlo] &
Aoz gUEl= dFo HoRkgolth A4l
A7AHASEe] oz QiAo WA W&EH]
A, A= BHSH FE5ago] o] dF2
allostatic loadZ 285t o] HPAA =
o] whAger 4= QtH5]. oldf B dAFtE &5
Hato] ERE F= AU 9F AEY PR
< AEEA 3 xote] ke adtet LPSE
7 Ho i grt

t}. DPPH & &A% &2 250ul/mLojA]
75.41%2 71 =9tom ABTS @z AAS
g2 250ul/mLollA 74.04%E =& AA5S
ettt DPPH 2tz &7 ZAHET ABTS
g &4 P2 &£t W21 FA4 vS
4 4 BEet ukgste] o =2 3oz X4
o A Jed4s] B A7 AdoMe
ABTS attjzt 47 &4Jo] DPPH ozt 47
gy Ho d@$2 Fge #EIF £ 9ok

Park[46]9] AR 5 o st L9 &5

v ot

- 109 -



©
ox
N
ol

Lo Bl ¥l Agmold ket avE
EISiet. A AH oM o] M=ol el
@ 5 ul/mL Aol Az W NO 44

T

A4 AL 33.14%2 FAaste] 9F9 A2 &
R0 Fatst FAaIE st 2 A7
o FFA B &5 gt aRAe &
7l AFE 3% sd FHEHRAE T AAA
Q d7et T A T2 AT wiEr]
=& 9 e Aeant el =&l
2 7oz Am Hrh
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sherlt AR AAEEHo=
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