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Bioassay-guided investigation of the stems and leaves of Neolitsea aciculata

led to the isolation of 16 compounds: methyl linoleate (1), kaempferol

3-O-rhamnose-7-O-glucopyranoside (2), catechin (3), epicatechin (4), kaempferol

3-O- -L-(2'',3''-E-di-α p-coumaroyl)-rhamnoside (5), 2''-p-coumaroylafzelin (6),

feruloyl tyramine (7), aralia cerebroside (8), -sitosterol (β 9), daucosterol (10),

oleic acid (11), trilaurin (12), blumenol A (13), afzelin (14), quercitrin (15),

1,2-dilinolenoylglycerol-3-O-galactopyranosyl-glycerol (16). Their structures were

elucidated on the basis of spectroscopic studies as well as by comparison with

available data in the literature. Among these compouds, compond 15 showed

significant DPPH free radical scavenging activity and SC50 was 21.7 ug/mL.

Compound 5, 6, and 8 showed significant tyrosinase inhibition activities and IC50

was 49.11 ug/mL, 46.76 ug/mL, and 31.74 ug/mL, respectively. Compound 5, 6,

7, and 14 showed significant tyrosinase inhibition activities and IC50 was 26.2

ug/mL, 77.3 ug/mL, 62.4 ug/mL, and 56.8 ug/mL, respectively.

In this study, the chemical compositions of 9 kind of Jeju plant essential oils

were analyzed and their biological activities are tested. The chemical

composition of the volatile constituents from Jeju plants were determined by GC

and GC/MS spectrometric analysis with the aid of Wiley Library and RI indice

searches. The major constituents were identified as 1-dodecen-3-yne (12.5%)

from Neolitsea aciculata leaves, bornyl acetate (30.35%) from Abies koreana

leaves, nerolidol (26.93%) from Linder erythrocarpa leaves , dl-limonene

(30.10%) from Torreya nucifera leaves, eucalyptol (21.8%) from Illicium anisatum

leaves, kaurene (17.2%) form Cryltomeria japonica leaves, -pinene (66.07%)β

from Peucedanum japonicum leaves, dehydroelsholtzia (82.46%) from Elsholtzia
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splendens leaves, and p-cymene (50.41%) from Thymus quinquecostatus leaves.

To evaluate the in-vitro anti-acne activities, they were tested against

Propionibacterium acnes and Staphylococcus epidermidis, which are involved in

acne evolution. N. aciculata, A. koreana, L. erythrocarpa, T. nucifera, C.

japonica, P. japonicum, and T. quinquecostatus oils exhibited antibacterial

activity against both P. acnes and S. epidermidis. The cytotoxicity effects of the

nine oils were determined by colormetric MTT assays using normal human

fibroblasts and human keratinocytes cells. In addition, they reduced LPS-induced

secretion of interleukin-8 (IL-8) and tumor necrosis factor alpha (TNF- ) inα

THP-1, an indication of anti-inflammatory effects. Therefore, based on thesse

results, we suggest that N. aciculata, A. koreana, L. erythrocarpa, T. nucifera,

C. japonica, P. japonicum, , E. splendens and T. quinquecostatus essential oils

are attractive acne-mitigating candidates for topical application.
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Table 3.

구분 효능 및 주의사항

라벤다
불면증 심신안정 소독 살균 항염, , · ,

목욕 스트레스 긴장 완화 숙면( : , , )

바질
머리를 맑게 해줌 두통 신경과민 불면증 학습능력향상 구내염, , , , ,

마사지 생리불순 미용 항균 여드름치료( : )( : - )

타임
방부 살균 곰팡이 방지 소독력 우수 항균 소화촉진 위장기능, , , . , ,

강화 신경안정 빈혈 악몽을 꿀 때 저혈압환자, , , .

로즈마리
기억력 강화 두통 편두통 피로해소 류마티스 빈혈 생리통 처, , , , , , ,

진피부 미용 수렴 노화방지 헤어토닉( : , , )

히솝
폐기능 강화 호흡기 질환 위와 장의 강장 구풍 거담 기관지, , , , , (

염 감기 히스테리 류마티스, ), ,

제라늄
긴장 두려움 완화 우울증 기분상승 스트레스 방지 여성호르몬, , , , ,

조절 피부세포 재생,

자스민

자신감 부족 걱정이 많을 때 불감증 무기력증 우울증 출산후, , , , ,

휴유증 생리통 호르몬 균형 자궁강장 소량씩, , , (

사용한다 미용 피부탄력.)( : )

로즈

여성질환 생리불순 생리전 증후군 폐경기 장애( , , )

스트레스 의욕저하 불면증 자궁강장제 호르몬균형 혈액순환, , , , ,

미용 건성 민감 노화 거친피부( : , , , )

로즈 페퍼민트 목욕법 숙취 두통해소( + - , )

유칼립투스
정신자극 알레르기 비염 열 감기 목감기 인후염 부비강염 천, , , , , , ,

식 호흡기 장애 항균효과, ,
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페퍼민트
신경통 신경쇠약 두통 편두통 근육통 순환기 장애 정맥류 치, , , , , ( ,

질 내장불순물 제거 설사 변비 입냄새 멀미 감기 코막힘) , , , , , ,

네롤리

고혈압 가슴 두근거림 우울증 쇼크 정신적 혼란 신경성 통증, , , , , ,

불안 공포 현기증 긴장완화 혈액순환, , , ,

미용 세포재생 노화피부( : , )

사이프러스
저혈압 혈액순환 정맥류 치질 생리불순 백일해 천식 야뇨증, , , , , , , ,

군살제거 호르몬 불균형 난소기능 이상, ,

티트리
박테리아 바이러스 곰팡이 제거 종기 발진 해소 화상 비듬, , , , , , ,

감염증 무좀 전반적 피부과 영역에 효능, ,

샌달우드
깊은 이완 안정작용 불안 긴장해소 우울증, , , ,

미용 피부균형 항염증 건성피부 노화방지 주름( : , , , , )

시더우드

살균 호흡기 정화기능 비뇨기 감염 심신안정 이완 스트레스, , , , , ,

긴장 피부수렴 여드름 피부염 가려움증 가래제거 비듬 탈모, , , , , , ,

예방

파인

탈취 이뇨 소염 진통 혈액순환 촉진 면역 폐 기관지 질환 치, , , , , , ·

료 정서적 허약 누적된 정신치료, , ,

강력한 살균 거담 후두염등 호흡기 질환, ,

레몬

지혈 피부세정효과 살균 소독 피부수렴 해열작용 발열 빈혈, , , , , , , ,

지성모발 기미 주름 여드름 각질제거 티눈 사마귀 당뇨병 완, , , , , , ,

화 두통해소,

레몬 그라스
소화촉진 가스제거 위통완화 모공관리 여드름 지성모발 무좀, , , , , , ,

항균 근육통 식욕부진 위장염 탈취 발냄새, , , , ,

버가못
소화촉진 식욕부진 해소 우울증 감염증 염증 산통 위통 식욕, , , , , , ,

상실증 폐결핵,

캐모마일

어린이 노약자가 사용하기 좋은 오일 강력한 항염증 피부염증, . , ,

결막염 감염증 상처 화상 종기 신경안정 피로회복 갱년기 장, , , , , , ,

애 여드름 습진 민감피부 거친피부 알레르기 피부, , , , ,

펜넬

딸꾹질 기침 기관지염 콧물 소독 해독 산모의 젖 분비 식욕, , , , , , ,

자극 거담효과 소화촉진 항 박테리아, , ,

마사지나 목욕법으로는 쓰이지 않는다( .)

프랑킨센스
요도염증 자궁질환 임신 출산 부인과 질환 자궁강장제 심리불, , , ( ), ,

안 강박관념 호흡기 공기발향에 많이 쓰인다 명상용으로, , , ( )

그레이프후

르츠

부종제거 비만 셀룰라이드 지방 분해 비만증에 좋다 우울증, , , . ,

항균작용 여드름에 많이 쓰임( )

마조람

안정 진통 동맥혈관 확장제 기침 독감 후두염 불면증 신경성, , , , , , ,

긴장 신경쇠약 류마티스 화상 박테리아 염증 혈액순화 수족냉, , , , , ,

증
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3.

, , , ,■

, ,

.
14

,

90%, 50%

.

Figure 2.
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,■

, Propionibacterium acnes ,
15

(Fig. 2).

.

P. acnes, Staphylococcus epidermidis, Pityrosporum ovale

. , S. epidermidis

P. acnes

16(Fig. 3).

Figure 3. Propionibacterium acnes and Staphylococcus epidermidis.

P. acnes

S.

S. epidermidis
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■ Malassazia Malassazia

(dimorphic) , . Malassazia

, .

P. acnes ,

,

17(Fig. 4).

M. furfur C. albicans

Figure 4. M. furfur and C. albicans

■ P. acnes S. epidermidis

. Triclosan, benzyl

peroxide, azelaic acid, retinoid, tetracycline, erythromycin, macrolide, clindamycin

, (Fig. 5). Benzyl peroxide

retinoid , tetracycline, erythromycin,

macrolide, clindamycin

, .

triclosan

.

.
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Fig. 5.
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4.

,■

, histamine, serotonine,

bradykinin, prostaglandins, hydroxyeicosatetraenoic acid(HETE), leukotriene

.

,

.

■

, nitric

oxide(NO) cytokine .

lipopolysacharide(LPS) - ,

macrophage monocyte cell tumor necrosis factor- (TNF- ),α α

interleukin-6(IL-6), interleukin-1 (IL-1 ) pro-inflammatory cytokineβ β

.

phospholipase A2■

arachidonic acid prostagladin NO

. NO prostsaglandin E2(PGE2)

inducible nitric oxide synthase(iNOS) cyclooxygenase(COX-2)

.18 NO , , ,

.
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NO■

, iNOS NO ,

.
19

.

, ,■

7,800

. 338

1,990 .

,

.

(■ Neolitsea aciculata)

,

. , , ,

, , , , ,

,

.
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2008 5

( #68).

Neolitsea aciculata (Lauraceae) .

compounds 1983 Hiroshi Nozaki
20

neoliacine, 1992 Kouya Yano 21,22 4- -methylsterolsα

triperpene , 1993 Daisuke Takaoka 23,24 sesquiterpene

aciculatalactone neoliacinolide A, B, C .

Hella cell

,

neoliacine .
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2-1.

, Merck Junsei

. Normal-phase silica gel column chromatography Silica gel

60(0.04-0.06 mm, Merck Co.), Silica gel(0.063-0.200 mm, Merck Co.)

, reversed-phase silica gel column chromatography Silica gel

RP-18(230-400 mesh, Merck Co.) . TLC(Thin

Layer Chromatography) precoated silica gel aluminum sheet(Silica gel 60 F254,

2.0 mm, Merck Co.) . TLC spot UV lamp(254 nm)

visualizing agent(KMnO4 ) .

Eliser reader (Bio-Tek Instruments, Inc, Winooski, VT)

.

NMR(Nuclear Magnetic Resonance) JNM-LA 400(FT NMR

system, JEOL Co.) , Merck NMR

CD3OD, CDCl3, pyridine-d5 .
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2-2.

. (1 kg) 20 70%(v/v)

, . whatman

40 . (70 g)℃

50 g hexane, ethyl acetate, butanol,

5.0 g, 8.0 g, 9.4 g, 16.8 g

butanol compound .

500 g 47.6 g 47.6 g 30 g

hexane(2.5 g), ethyl acetate(4.8 g), butanol(6.8 g), (14.8 g)

ethyl acetate compound

(scheme 1).

Scheme 1. Procedure of extraction and various fractions from N. aciculata.
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2-3.

2-3-1. Tyrosinase Inhibition

Tyrosine tyrosinase DOPA

dopaquinone . tyrosinase

.

compounds tyrosinase mushroom tyrosinase DOPA

chrome .
25

Buffer 0.1 M phosphate buffer (pH6.8)

, 2 mM L-tyrosine . 0.1 M

potassium phosphate buffer(pH 6.8), 2 mM tyrosine, 2500 unit tyrosinase

37 10 480 nm UV/Vis℃

. Tyrosinase 50%

(IC50) , 3

. arbutin .

Tyrosinase inhibiton (%) = {(A-B)(C-D)/(A-B)} × 100

A: sample solvent

B: sample solvent

C: sample

D: sample
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2-3-2. DPPH radical scavenging

DPPH(1,1-diphenyl-2-picrylhydrazyl)

. DPPH

phenol aromatic amine

. DPPH 520 nm

. phenol

hydrogen radical

.

, DPPH ,

.

radical .

DPPH Blosis ,

.26 DPPH 0.2 mM ,

. 0.2 mM DPPH 10

UV/Vis 517 nm .

DPPH 50% (SC50)

, 3 .

vitamin C .

Scavenging effect(%) = {1-(B-C/A) X 100

A: DPPH

B: DPPH

C:
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2-3-3. Elastase inhibition

Elastase inhibition James
27

. (porcine

pancereatic elastase; PPE, sigma, Type )Ⅳ

N-Suc-(Ala)3-nitroanilide 405 nm

p-nitroaniline . 0.2 M Tris-Hcl

(pH 8.0) 0.2 mM N-Suc-(Ala)3-nitroanilide, 0.104

unit elastase 25 10℃ p-nitroaniline

405 nm . Elastase 50 %

(IC50) , 3

. oleanolic acid .

Elastase inhibiton (%) = {(A-B)(C-D)/(A-B)} X 100

A: sample solvent

B: sample solvent

C: sample

D: sample
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2-3-4.

Murine B16(F10) melanoma cell, human fibroblast cell CCD-986sk

keratinocyte cell HaCaT cell penicillin-streptomycin 100 units/mL 10%

fetal bovine serum (FBS) DMEM (GIBCO, Grand Island, NY,

USA) 37 , 5% CO℃ 2 , 3

.

2-3-5.

compound

B16(F10) melanoma melanogenesis .

6 well plate 5 × 104 cells/ml , 37 5% CO℃ 2

24 h . phosphate buffered saline(PBS)

1 M -MSH sampleμ α

3 . 3 PBS

buffer .

1M NaOH 500 55 2 melanin㎕ ℃

. microplate reader 475nm .

(arbutin) .
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2-3-6. Immunoblotting

2~3 PBS (phosphate buffered saline)

1 mL lysis buffer 30 lysis . Cell lysis 12,000

rpm 20 .

BSA (bovine serum albumin) Bio-Rad Protein Assay Kit

.

20~30 g lysate 8~12% mini gel SDS-PAGE PVDFμ

(polyvinylidene difluoride) membrane (BIO-RAD, Richmond, CA, USA) 200 mA

2 transfer .

transfer membrane blocking 5% skim milk TTBS

(0.1% Tween 20 + TBS) 2 .

anti-mouse tyrosinase (1:1000), anti-mouse TRP-1 (1:1000), anti-mouse

TRP-2 (1:1000, anti-mouse MITF (1:1000) TTBS

2 TTBS 3 . 2 HRP (horse radish

peroxidase) anti-mouse IgG (Amersham Pharmacia Biotech, Little

Chalfont, UK) 1:5000 30 , TTBS 3

ECL (Amersham Biosciences, Piscataway, NJ, USA) 1~3

X-ray .
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2-3-7.

MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl- tetrazolium

bromide) . 24-well plate 5 X 10
4 cell/mL B16(F10)

melanoma cell, Human fibroblast cell CCD-986sk 24 ,

. Sample 2 500

g/ml MTT well 20 . MTT 5μ ㎕

37 , DMSO (dimethylsulfoxid) formazan℃

570 nm .

Figure 6. MTT

2-3-8.

3 ,

± (SD) 95% (p<0.05)

.
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2-4.

2-4-1. n-Butanol compound 1, 2

n-Butanol butanol 5.0 g

step gradient . Step gradient Hex/EtOAc(0-100%),

EtOAc/MeOH(0-100%) 10 . fr.

2 (CHCl3:MeOH=10:1) 5

fr-2-2 compound 1(5.0 mg) .

Compound 2(8.0 mg) fr. 5(0.5 g) H2O:MeOH=1:1

4 fr. 5-3

(CHCl3:MeOH=3:1) (scheme 2).

Scheme 2. Isolation of the compound 1 and compound 2 from N. aciculata

branch.
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2-4-2. ethyl acetate compound 3, 4, 5, 6, 7

Ethyl acetate 3.0 g

gradient (Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%) 8

. fr. 2(120 mg) sephadex LH-20(CHCl3:MeOH=4:1)

compound 3 compound 4 . Fr. 2 mixture

(Hex:CHCl3:MeOH=1:6:1) compound 5, 6, 7

(scheme 3).

Scheme 3. Isolation of the compound 3, 4, 5, 6, and 7 from N. aciculata

branch.
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2-4-3. ethyl acetate compound 8

Ethyl acetate 3.0 g gradient

(Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%) 8

. fr. 3(2.6 g) celite . Hexane,

ethyl acetate, MeOH ethyl acetate

fraction(1.0 g) (CHCl3:MeOH=6:1) compound 3

.

Ethyl acetate 3.0 g

gradient (Hex/EtOAc(0-100%), EtOAc/MeOH(0-100%)

fr. 4(2.0 g) (Hex:CHCl3:MeOH=1:10:1)

compound 8 (scheme 4).

Scheme 4. Isolation of the compound 8 from N. aciculata branch.
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2-4-4. ethyl acetate compound 9, 10, 11,

12

Ethyl acetate 5.0 g gradient (Hex/EtOAc(0-100%),

EtOAc/MeOH(0-100%) 15

. fr. 2(10.0 mg) compound 9 .

15 fr. 7(150 mg)

(CHCl3:MeOH=6:1) compound 10, 11, 12 .(scheme

5).

Scheme 5. Isolation of the compound 9, 10, 11 and 12 from N. aciculata

branch
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2-4-5. ethyl acetate compound 13, 14, 15, 16

Ethyl acetate 4.0 g gradient (Hex/EtOAc(0-100%), EtOAc/MeOH

(0-100%) 10

. fr. 2(0.1 g) (CHCl3:MeOH=4:1)

compound 13 . Fr. 5(0.5 g) (CHCl3:MeOH=4:1)

compound 14 15 , mixture

(CHCl3:MeOH=9:1) compound 16 (scheme 6).

Scheme 6. Isolation of the compound 13, 14, 15 and 16 from N. aciculata

leaves
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3-1.

3-1-1. Tyrosinase ihhibition

.

tyrosinase , tyrosinase

,

28,29
(Fig. 7). tyrosinase

.

Figure 7. Melanin biosynthesis pathway
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70% metanol tyrosinase

70% methanol , butanol

tyrosinase , ethyl acetate hexane tyrosinase

. 70% methanol tyrosinase (IC50

1,100 g/mL) butanol ICµ 50 160 g/mLµ

(Fig. 8).

Figure 8. Tyrosinase inhibition activities of extract and fractions from N.

aciculata. Data are expressed as a percentage of control and are mean ±

SEM of triplicated experiments
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3-1-2. DPPH radical scavenging

70% metanol DPPH

radical scavenging . (SC50 g/mL) hexaneµ

(SC50 161 g/mL) 70% methanol (SCµ 50 20.55 g/mL), ethylµ

acetate (SC50 14 g/mL), butanol (SCµ 50 12.7 g/mL) DPPHµ

radical scavenging (Fig. 9).

Figure 9. DPPH radical scavenging activities of extract and fractions from N.

aciculata. Data are expressed as a percentage of control and are mean ±

SEM of triplicated experiments
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3-1-3. Elastase inhibition activity

70% methanol elastase

. 70% methanol (IC50 87.17 g/mL) ethylµ

acetate (IC50 119 g/mL) , hexaneµ

(IC50 475.8 g/mL), butanol (ICµ 50 195 g/mL), (ICµ 50 208 g/mL)µ

elastase (Fig. 10).

Figure 10. Elastase inhibition activities of extract and fractions from N.

aciculata. Data are expressed as a percentage of control and are mean ±

SEM of triplicated experiments
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3-1-4. B16(F10) melanoma cell butanol

melanin

, (melanocyte)

melanosome . tyrosinase, tyrosinase-related

protein-1(TRP-1), tyrosinase-related protein-2(TRP-2), cyclic adenosine

monophosphate(cAMP) adrenocorticotropic hormone(ACTH),

forskolin -melanocyte stimulating hormone(MSH) .α
30,31

tyrosine tyrosinase

melanin . melanin

tyrosinase, TRP-1, TRP-2 melanin

.32

mushroom tyrosinase inhibition

butanol B16(F10) melanoma cell melanin

. Fig. 10

butanol 50 g/mL 100 g/mL 50% 80% melaninµ µ

. 50 g/mLµ

, 100 g/mL 15% .µ

butanol melanin

.
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Figure 11. Effects of NAB on melanin contents and

cytotoxicity. After incubation of B16(F10) murine melanoma

cells with various concentrations of NAB for 72 h, melanin

contents and cytotoxicity are determined. Data are expressed

as a percentage of control and are mean ± SEM of triplicated

experiments.
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3-1-5. B16(F10) melanoma cell butanol tyrosinase, TRP-1,

TRP-2 MITF

Melanin butanol melanin

Western blotting .

Western blotting melanin tyrosinase,

TRP-2 MITF(Microophthalmia-associated

transcription factor) .

butanol melanin melanin

(Fig. 12).

Figure 12. Inhibitory effect of NAB on tyrosinase, TRP-1, TRP-2, MITF and

-actin protein expression in -MSH stimulated B16(F10) murineβ α

melanoma cells. Cells were treated with 50 nM -MSH in presence orα

absence of NAB at the indicated concentrations for 72 h, -actin wasβ

served as a loading control, MSH-: negative control without -MSH, MSH+:α

positive control with 50nM -MSHα .
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3-1-6. Human normal fibroblast cell butanol

Butanol human normal fibroblast cell

butanol . 100 ug/mL 15%

50 g/mL human skin cell CCDµ

986 sk (Fig. 13).

butanol

.

Figure 13. Effects of NAB on cytotoxicity in cultured human

normal fibroblast cell. Cytotoxicity was determined using the MTT

method. Values are the mean ± SEM of triplicate experiments.
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3-2. compounds.

column chromatography , 12

compound . compounds 1D, 2D NMR

, (Table 4-13).

3-2-1. n-BuOH compound 1 2

Table 4. NMR spectroscopic dataa) for compound 1 (Methyl linoleate33)

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively.

position δc

1 174.2

2 34.1

3 25.6

4, 5, 6 29.2

7 29.7

8 27.2

9 130.0

10 128.0

11 25.6

12 127.9

13 130.2

14 27.2

15 29.3

16 31.5

17 22.7

18 14.1

-O-CH3 51.4

O

O

1
2

3
4

5

6

7

8

9 10

11

12 13

14

15

16

17

18
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Table 5. NMR spectroscopic data
a) for compound 2

(Kaempferol-3-O-rhamnoside-7-O-glucopyranoside
34)

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

2 158.7 1'' 100.5

3 136.0 2'' 75.2

4 179.5 3'' 76.8

5 159.3 4'' 70.2

6 102.8 5'' 77.3

7 163.3 6'' 62.1

8 95.2 1''' 100.3

9 163.0 2''' 72.2

10 105.4 3''' 72.0

4''' 73.4

1' 123.1 5''' 71.8

2' 116.5 6''' 17.8

3' 146.1

4' 150.0

5' 117.8

6' 123.2

O

OH

OH

O

O

O O CH3

HO

HO

O

OH

HO

HO

OH

OH
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3-2-2. Ethyl acetate compound 3~12

compoud 3 compoud 4

Table 6. NMR spectroscopic data
a) for compound 3((+)-catechin)

35 and

compound 4((-)-epicatechin)36

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively.

OHO

OH

OH

OH

OH
2

3
4

5

6

7
8

9

10

1'

2'

3'

4'

5'
6'

OHO

HO

OH

OH

OH
2

3
4

5

6

7
8

9

10

1'

2'

3'

4'

5'
6'

position (+)-catechin (-)-epicatechin

2 83.0 80.0

3 68.9 67.6

4 28.6 29.4

5 157.9 158.1

6 96.5 96.5

7 157.7 157.8

8 95.6 96.0

9 157.0 157.5

10 100.9 100.2

1' 132.3 132.4

2' 115.3 115.4

3' 116.3 145.9

4' 46.4 146.1

5' 144.5 116.0

6' 120.1 119.5
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Table 7. NMR spectroscopic data
a) for compound 5

(Kaempferol-3-O- -L-(2'',3''-E-di-α p-coumaroyl)-rhamnoside)
37

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

2 159.5 1'' 100.1

3 134.1 2'' 68.5

4 179.4 3'' 74.6

5 163.3 4'' 70.0

6 99.2 5'' 73.2

7 166.0 6'' 17.8

8 94.9 1''', 1'''' 168.6, 168.2

9 158.7 2''', 2'''' 115.0, 114.7

10 106.0 3''', 3'''' 147.6, 147.0

1' 122.5 4''', 4'''' 127.6, 127.2

2' 132.0 5''', 5'''' 131.5

3' 116.1 6''', 6'''' 116.9, 116.8

4' 160.2 7''', 7'' 161.9, 161.4

5' 116.1 8''', 8'''' 116.9, 116.8

6' 132.0 9''',9'''' 131.5

O

OH

OH

HO

O

O O CH3

O

OH

O

O
HO

OH

O
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Table 8. NMR spectroscopic data
a) for compound 6(2''-p-coumaroylafzelin)

38

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

2 158.9 1'' 100.6

3 135.0 2'' 68.6

4 179.4 3'' 72.7

5 163.3 4'' 69.8

6 100.7 5'' 71.7

7 167.0 6'' 17.8

8 95.4 1''' 127.3

9 159.3 2''' 132.1

10 105.5 3'' 117.0

4''' 162.0

1' 122.5 5''' 117.0

2' 131.5 6''' 132.1

3' 116.8 7''' 147.6

4' 161.6 8''' 114.8

5' 116.8 9''' 170.1

6' 131.5

O

OH

OH

HO

O

O O CH3

OH

O

O
HO

OH
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Table 9. NMR spectroscopic data
a) for compound 7(Feruloyl tyramine)

39

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

HO

H
N

OH

OCH3

O

1

2

3

1'

2'

3'

4'

5'

6' 4

5
6

7

8

9

α

β

position δc

1 169.0

2 118.6

3 142.0

4 128.1

5 111.4

6 149.0

7 149.5

8 116.4

9 123.1

1‘ 131.1

2‘ 130.7

3‘ 116.2

4‘ 156.6

5‘ 116.2

6‘ 130.7

α 42.4

β 35.7

OCH3 56.4
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Table 10. NMR spectroscopic data
a) for compound 8(Aralia cerebroside)

40

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

1 70 1' 176.1

2 51.5 2' 72.6

3 75.7 3' 36.0

4 72.6 4' 26.3

5 25.9 5' 29.9-30.4

6 29.9-30.4 6',7',8',9',10' 29.9-30.4

7 32.5 11'.12',13'14' 29.9-30.4

8 131.0 15' 32.5

9 130.0 16' 23.3

10 33.3 1'' 104.9

11 29.9-30.4 2'' 75.1

12 29.9-30.4 3'' 78.1

13 29.9-30.4 4'' 71.7

14 29.9-30.4 5'' 78.3

15 29.9-30.4 6'' 62.9

16 32.5

17 23.3

18 14.6

O

CH2OH

OH

OH

OH

O

OH

CH CH

HN (CH2)12CH3

HO

O
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compound 9 compound 10

Table 11. NMR spectroscopic data
a) for compound 9( -sitosterol)β

41 and

compound 10(Daucosterol)
42

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

CH3

CH3

HH3C

HO

H

H

CH3

CH3

H3C

1

2

3

4
5

6

19

21

20

22

23
24 25

26

27

17

18

28

29

7

8

9

10

11

12

13

14 15

16

CH3

CH3

HH3C

H

H

CH3

CH3

H3C

O

OH

OH

OH
HO

1

2

3

4
5

6

19

21

20

22

23
24 25

26

27

17

18

28

29

7

8

9

10

11

12

13

14 15

16

O

1'

2'
3'

4'

6'

5'

position -sitosterolβ Daucosterol position -sitosterolβ Daucosterol

1 37.2 37.6 19 19.3 20.0

2 31.6 30.0 20 36.1 36.6

3 71.8 79.5 21 18.9 19.6

4 42.2 40.2 22 33.9 34.4

5 141 140.8 23 26.0 26.5

6 121.7 122.4 24 45.7 46.3

7 31.9 32.3 25 29.3 29.6

8 31.9 32.3 26 18.8 19.3

9 50.1 50.7 27 19.7 19.1

10 36.5 40.2 28 23.0 23.5

11 21.0 21.5 29 11.8 12.2

12 39.7 39.1 1' 101.6

13 42.2 42.7 2' 74.1

14 56.7 57.2 3' 77.7

15 24.3 24.7 4' 70.7

16 28.2 28.6 5' 77.0

17 56.0 56.5 6' 62.2

18 11.9 12.1
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Table 12. NMR spectroscopic data
a) for compound 11(Oleic acid)

43

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

OH

O

12
3

4

5

6
7

9

10

11

12
13

14
15

16
17

18

8

position δc

1 180

2 34.3

3 24.8

4 29.2

5 29.3

6 29.4

7 29.9

8 27.4

9 129.9

10 130.2

11 27.3

12 30

13 29.6

14 29.8

15 29.5

16 32.1

17 22.9

18 14.3
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Table 13. NMR spectroscopic data
a) for compound 12(Trilaurin)

44

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

O

O

O

O

O

O

1

1'

1''

2

2'

2''

3
4

5
6

7
8

9
10

11
12

13

3'
4'

5'
6'

7'
8'

9'
10' 12'

11' 13'

3''
4''

5''
6''

7''
8''

9''
10''

11''
12''

13''

position δc

1, 1'' 173.2

2, 2'' 62.15

1' 172.8

2' 68.98

3, 3'' 34.10

3' 34.25

4, 4', 4'' 29.94

5, 5', 5'' 29.18

6, 6', 6'' 29.38

7, 7', 7'' 29.53

8, 8', 8'' 29.68

9, 9', 9'' 29.68

10, 10', 10'' 29.53

11, 11', 11'' 31.97

12, 12', 12'' 22.73

13, 13', 13'' 14.11
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Kaempferol-3-O-rhamnoside-7-O-glucopyranoside (2)

Catechin (3) epi-catechin (4)

Figure 14. Structure of isolated compounds from N. aciculata branch.

O

O

Methyl linoleate(1)

O

OH

OH

O

O

O O CH3

HO

HO

O

OH

HO

HO

OH

OH

O

OH

OH

OH

HO

OH
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Kaempferol-3-O- -L-(2'',3''-E-di-α p-coumaroyl)-rhamnoside (5)

Figure 14. Structure of isolated compounds from N. aciculata branch.

HO N
H

OCH3

OH
O

Feruloyl tyramine(7)

O

OH

OH

HO

O

O O CH3

O

OH

O

O
HO

OH

O

O

CH2OH

OH

OH

OH

O

OH

CH CH

HN (CH2)12CH3

HO

O

Aralia cerebroside(8)

O

OH

OH

HO

O

O O CH3

OH

O

O
HO

OH

2”-p-coumaroylafzelin(6)
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Oleic acid (11)

Trilaurin(12)

Figure 14. Structure of isolated compounds from N. aciculata branch.

CH3

CH3

HH3C

HO

H

H

CH3

CH3

H3C

-sitosterol(9)β

O

O

OH

OH

OH

HO

Daucosterol(10)

OH

O

O

O

O

O

O

O
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3-3.

3-3-1. Tyrosinase inhibition

70% metanol tyrosinase

200 ug/mL 10% tyrosinase

inhibition mushroom

tyrosinase inhibition .

Figure 15. Tyrosinase inhibition activities of extract and fractions from N.

aciculata. Data are expressed as a percentage of control and are mean ± SEM

of triplicated experiments
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3-3-2. Elastase inhibition

70% metanol elastase inhibition

. ethanol , hexane

elastase inhibition , ethyl acetate (IC50

389 g/mL) butanol (ICµ 50 590 g/mL) elastaseµ

(Fig. 16).

Figure 16. Elastase inhibition activities of extract and fractions from

N. aciculata. Data are expressed as a percentage of control and are

mean ± SEM of triplicated experiments.
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3-3-3. DPPH radical scavenging

70% metanol DPPH radical

scavenging . hexane (SC50 593 g/mL)µ

(SC50 182.2 g/mL) ethanol (SCµ 50 52.7 g/mL), ethylµ

acetate (SC50 27.8 g/mL), butanol (SCµ 50 31.1 g/mL)µ

DPPH radical scavenging (Fig. 17).

Figure 17. DPPH radical scavenging activities for extract and fractions

from N. aciculata. Data are expressed as a percentage of control and

are mean ± SEM of triplicated experiment
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3-4. ethyl acetate compound 13, 14, 15,

16

Column chromatography compound 13, 14, 15, 16

. compounds 1D, 2D NMR ,

(Table 14-17).

Table 14. NMR spectroscopic dataa) for compound 13(Blumenol A)45

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc

1 42.6

2 51.0

3 201.4

4 127.3

5 167.6

6 80.1

7 137.1

8 130.1

9 68.6

10 23.6

11 23.9

12 24.6

13 19.7

O

HO

HO
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Table 15. NMR spectroscopic data
a) for compound 14

(Kaempferol 3-O-rhamnoside)
46

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

2 158.5 1'' 103.5

3 136.3 2'' 72.2

4 179.6 3'' 72.1

5 163.1 4'' 73.3

6 99.9 5'' 72.0

7 165.8 6'' 17.8

8 94.9

9 159.2

10 106.0

1' 122.7

2' 132.0

3' 116.6

4' 161.5

5' 116.6

6' 132.0

OHO

OH

OH

O

O

O

HO

HO

HO

CH3
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Table 16. NMR spectroscopic data
a) for compound 15

(Quercetin 3-O-rhamnoside)
47

1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

2 159.4 1'' 94.8

3 136.3 2'' 72.2

4 179.7 3'' 72.1

5 158.6 4'' 73.4

6 103.6 5'' 72.0

7 165.9 6'' 17.8

8 99.9

9 163.2

10 106.0

1' 123.1

2' 116.5

3' 146.4

4' 149.8

5' 117.1

6' 123.0

OHO

OH

OH

O

O

O

HO

HO

HO

OH

CH3
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Table 17. NMR spectroscopic data
a) for compound 16

(1,2-O-dilinoleoylglycerol-3-O-galactopyranosyl-glycerol)
48

a 1H, 13C NMR spectra were recorded in CD3OD solution at 400 and 100MHz, respectively

position δc position δc

1 175 13, 13' 129

1' 174.8 14, 14' 132.8

2 63.2 15, 15' 28.3

2' 70.4 16, 16' 30.5

3 35.3 17, 17' 33.32

3' 35.1 18, 18' 14.8

4, 4' 26.7 1'' 105.5

5, 5' 30.3 2'' 72.5

6, 6' 30.6 3'' 73.6

7, 7', 8, 8' 30.9 4'' 71.9

9, 9' 28.3 5'' 76.9

10, 10' 131.2 6'' 62.6

11, 11' 129.4

12, 12' 26.1

O

O

O

O

O

O

HO

OH

OH

OH
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Blumenol A(13)

Kaempferol 3-O-rhamnose (14) Quercetin 3-O-rhamnose (15)

1,2-dilinolenoylglycerol-3-O-galactopyranosyl-glycerol(16)

Figure 18. Structure of isolated compounds from N. aciculata leaves.
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3-5.

3-5-1. DPPH radical scavenging

, 16 8 (compound 2, 5, 6, 7, 8,

14, 15, 16) DPPH radical scavenging activity Fig. 19

. compound 2(SC50 55 g/mL),µ 7(SC50 251 g/mL),µ

14(SC50 304.5 g/mL),µ 15(SC50 21.7 g/mL) DPPH radical scavengingµ

, compound 15 quercitrin SC50 21.7 g/mLµ

.

Figure 19. DPPH radical scavenging activities for isolated compounds

from N. aciculata.
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3-5-2. Tyrosinase inhibition

8 tyrosinase inhibtion

compound 5, 6, 8 tyrosinase inhibition , compound 5(IC50:

49.11 g/mL),µ 6(IC50: 45.76 g/mL),µ 8(IC50: 31.74 g/mL)µ

arbutin(IC50: 88 g/mL) (Fig. 20).µ

Figure 20. Tyrosinase inhibition activities for isolated compounds from

N. aciculata.
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3-5-3. Elastase inhibition activity

8 elastase inhibtion

compound 2, 5, 6, 7, 16, 17, 18 elastase inhibition , compound

2(IC50: 188 g/mL),µ 5(IC50: 26.2 g/mL),µ 6(IC50: 77.3 g/mL),µ 7(IC50: 62.4 g/mL),µ

14(IC50: 56.8 g/mL),µ 15(IC50: 187.4 g/mL),µ 16(IC50: 140.3 g/mL)µ

oleanolic acid(IC50: 9.3 g/mL) . (Fig. 21).µ

Figure 21. Elastase inhibition activities for compounds from N.

aciculata.
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18 , methyl linoleate(1), kaempferol-3-O-

rhamnose-7-O-glucopyranoside(2), catechin(3), epi-catechin(4), kaempferol 3-O-

-L-(2'',3''-E-di-α p-coumaroyl)-rhamnose(5), 2''-p-coumaroylafzelin(6), feruloyl

tyramine(7). aralia cerebroside(8), -sitosterol(β 9), daucosterol (10), oleic acid(11),

trilaurin(12), blumenol A(13), kaempferol 3-O-rhamnose(14), quercetin

3-O-rhamnose(15), 1,2-dilinolenoylglycerol-3-O-galactopyranosyl-glycerol(16)

.

tyrosinase inhibition , DPPH

radical scavenging , elastase inhibition DPPH radical

scavenging quercetin 3-O-rhamnose(15) SC50 21.7

g/mL , elastase inhibitionµ

kaempferol-3-O- -L-(2'',3''-E-di-α p-coumaroyl)rhamnoside(5), 2''-p-coumaroyl

afzelin(6), feruloyl tyramine(7) kaempferol 3-O-rhamnose(14) IC50

26.2 g/mL, 77.3 g/mL, 62.4 g/mL, 56.8 g/mLµ µ µ µ

tyrosinase inhibition epi-catechin(4), kaempferol-3-O-α

-L-(2'',3''-E-di-p-coumaroyl)-rhamnoside(5), 2''-p-coumaroylafzelin(6) IC50

49.11 g/mL, 46.76 g/mL, 31.74 g/mL arbutin(88 g/mL)µ µ µ µ

. tyrosinase inhibition B16(F10)

melanoma cell melanin B16(F10) melanoma cell

melanin .

butanol B16(F10) melanoma cell

melanin ,

,

.
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. 2 :Ⅲ ,

1-1.

, , , , ,

, , , ,

. 3

4 .℃

Figure 22.
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1-2. GC-MS

gas chromatography spectrometry detector(GC-MSD)

. Hewlett-Packard 6890N GC/MSD . Column DB-1HT

(0.1 ×30 m×0.32 ), carrier gas He 1.5 /min㎛ ㎜ ㎖

. 270 , temperature program 40 5 ,℃ ℃

100 5 /min . 100 5 , 230℃ ℃ ℃ ℃

5 /min 230 5 .℃ ℃
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1-3. Paper disc diffusion method

Propionibacterium acnes,

Staphylococcus epidermis, Malassazia furfur, Candida albicans paper

disc . P. acnes 0.7% GAM

8 ml P. acnes 0.5 MacFarland 1.5% GAM

. 8 mm paper disc

37 48℃

.

S. epidermis TSA 37 24h℃

. M. furfur 1% YM

, C. albicans YM 30 24h℃

.

Figure 23. Paper disc diffusion and minimum inhibitory

concentration tests.
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1-4. Minimum Inhibitory Concentration(MIC)

(Minimum Inhibitory Concentration: MIC)

(broth dilution method) . P. acnes, S. epidermidis, M.

furfur, C. albicans

10
5 ~ 10

6
CFU/mL , 10

5
CFU/mL

. ,

MIC .

1-5.

(Human monocyte cell line) THP-1

penicillin-streptomycin 100 units/mL 10% fetal bovine serum

(FBS) RPMI1640 (GIBCO, Grand Island, NY, USA) 3

7 , 5% CO℃ 2 , 3 .

HaCaT cell penicillin-streptomycin 100 units/mL 10% fetal

bovine serum (FBS) DMEM (GIBCO, Grand Island, NY, USA)

37 , 5% CO℃ 2 , 3

.

1-6.

MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl- tetrazolium

bromide) . 96-well plate 5X104 cell/mL THP-1, HaCaT,

Human fibroblast cell CCD-986sk 24 ,

. Sample 24h 500 g/mL MTTμ

well 20 . MTT 5 37㎕ ℃

, DMSO (dimethylsulfoxid) formazan 570 nm

.
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1-7. Human monocytic THP-1 TNF- , IL-8α

Human monocytic THP-1 (1x10
5

cells/mL) penicillin-streptomycin 100

units/mL 10% fetal bovine serum (FBS) RPMI 1640(GIBCO, Grand

Island, NY, USA) 37 , 5% CO℃ 2 .

24 well plate 1x10
5

cell/mL THP-1 cell 24 , P. acnes

100 g/mL cytokineμ

. 24

TNF- IL-8 ELISA .α

1-8.

3 ,

± (SD) 95% (p<0.05)

.
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2-1.

2-1-1.

Neolitsea aciculata

, Lauraceae

, ,

.

.

.

900m, 500m

. ,

.
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2-1-2.

0.11% ,

95% .

1-dodecen-3-yne(12.5%), calarene(11.5%),

elemol(9.5%), -cadinol(7.5%), -eudesmol(6.9%), -eudesmol(5.0%),α γ α β

-elemene(5.0%) (Table 20).

Figure 24. Major constitutes of the essential oil from N. aciculata

1-dodecen-3-yne

OH

H

Elemol

OH

-Cadinolα

OH
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H
HO
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CH2

HHO
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Table 18. Chemical composition (%) of N. aciculata essential oil

RT(min) RI Constituents Peak area(%)

8.77 1046.0 1,8-cineol 0.2

9.74 1056.0 trans- -ocimeneα 0.4

10.27 1061.4 trans- -ocimeneβ 0.8

12.96 1089.3 linalool D 0.3

27.59 1315.5 -terpineneα 0.4

29.63 1348.7 -copaeneα 0.4

30.69 1366.0 -elemeneβ 5.0

31.49 1379.1 -gurjuneneα 0.2

31.73 1383.0 caryophyllene 2.4

32.89 1411.5 alloaromadendrene 0.7

33.62 1413.0 -humuleneα 0.7

35.43 1440.4 -selineneβ 4.8

36.15 1451.4 -selineneα 1.3

36.29 1453.6 -amorpheneα 0.8

36.92 1463.2 -muuroleneα 0.9

37.46 1471.4 -cadineneγ 1.8

37.83 1477.0 cis-calamenene 0.6

38.49 1487.2 -cadineneδ 4.2

38.72 1490.6 valencene 1.0

38.95 1494.1 calacorene 1.4

39.33 1499.8 -amorpheneγ 1.1

39.97 1507.0 elemol 9.5

41.27 1521.3 caryophyllene oxide 3.1

41.76 1526.7 (-)-globulol 0.8

41.98 1529.1 nerolidol 1.2

42.12 1530.6 veridiflorol 2.0

42.70 1537.1 ledol 1.1

43.29 1543.6 -gurjuneneγ 0.5

43.43 1545.2 -selineneδ 0.7

44.03 1551.7 ledene 0.2

44.33 1555.1 -eudesmolγ 6.9

44.52 1557.1 -guaieneβ 0.4

44.78 1560.0 calarene 11.5

44.94 1561.8 -cubebeneα 1.8

45.05 1563.0 -eudesmolα 5.0

45.24 1565.1 -cadinolα 7.5

45.75 1570.8 ledene 0.9

46.08 1574.4 1-Dodecen-3-yne 12.5

total 95.0
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2-1-3.

P. acnes, S.

epidermidis, M. furfur, C. albicans .

M. furfur P. acnes S. epidermidis, C. albicans MIC 0.08 ㎕

/mL, 0.16 /mL, 1.25 /mL .㎕ ㎕ P. acnes

erythromycin , erythromycin

C. albicans

.

(Table 19).

Table 19. Antimicrobial activity of the essential oil from N. aciculata

Strains

Drug-resistant

patterns of skin

pathogens

(MIC; g/mL)µ

NAE Erythromycin

Inhibition

zones

(mm)

MIC

values

( L/mL)µ

Inhibition

zones (mm)

MIC values

( L/mL)µ

S. epidermidis

CCARM 3709
Susceptible 11 0.16 21 < 0.125

S. epidermidis

CCARM 3710

Erythromycin(>32)

Clindamycin(>16)

Chloramphenicol(64)

11 10.0 nd nd

S. epidermidis

CCARM 3711
Tetracycline (>32) 10 40.0 19 < 0.125

P. acnes

CCARM 0081
Susceptible 16 0.08 30 0.125

P. acnes

CCARM 9009
Clindamycin (64) 12 40.0 nd nd

P. acnes

CCARM 9010
Clindamycin (64) 15 40.0 nd nd

M. furfur

KCCM 12679
Susceptible nd - nd nd

C. albicans

KCCM 11282
Susceptible 9 1.25 nd nd



- 71 -

, ,■

. , ,

, , ,

, .

2■

.

. ,

, , ,

.

,■

. ,

,

.

, , ,■

, ,

.

P. acnes CCARM 0081 S. epidermidis

CCARM 3709 (Table 20).
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Table 20. Antibacterial activity of plants

strains

Drug-resistant

pattern of skin

pathogens

(MIC;ug/mL)

Erythromycin 라벤더 페퍼민트 티트리

clear zones

(mm)

MIC values

( /mL)㎕

clear zones

(mm)

MIC values

( /mL)㎕

clear zones

(mm)

MIC values

( /mL)㎕

clear zones

(mm)

MIC values

( /mL)㎕

S. epidermidis

CCARM 3709
Susceptible 21 <0.125 13 1 17 0.125 17 0.125

S. epidermidis

CCARM 3710

Erythromycin(>32)

Clindamycin(>16)

Chloramphenicol(64)

nd nd 11 0.125 12 0.5 10 1

S. epidermidis

CCARM 3711
Tetracycline(>32) 19 <0.125 9 1 12 0.5 9 1

P. acnes

CCARM 0081
Susceptible 30 0.125 16 0.25 18 0.25 17 0.25

P. acnes

CCARM 9009
Clindamycin(64) nd nd 9 1.25 11 0.625 12 0.25

P. acnes

CCARM 9010
Clindamycin(64) nd nd 18 0.25 24 0.06 24 0.25
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2-1-4.

DPPH assay

Fig. 25 . DPPH radical

scavenging , SC50 21.5 ug/mL 25

ug/mL Vit. C. 6.25 ug/mL

.

Figure 25. DPPH radical scavenging activity for essential oil from N.

aciculata. Data expressed as a percentage of control and are mean ±

SEM of triplicated experiments.
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2-1-5.

NO NO L-arginine■

, ,

. NO NOS calcium

calmodulin constitutive NOS(cNOS) calcium

LPS

cytokine iNOS . LPS

iNOS NO ,

.

NO iNOS .

■

NO cytokine TNF- IL-8α

. P. acnes

P. acnes

.

■ P. acnes S. epidermidis

P. acnes .

Human monocyte cell THP-1 cell . THP-1 cytokine

TNF- IL-8 0.125 ul/mLα

Fig. 26 TNF- IL-8 80%α

. Fig. 27 human fibroblaste cell(CCD

-986sk) human keratinocyte cell HaCaT

(Fig. 27).
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Figure 26. Inhibition of P. acnes-induced secretion of proinflammatory

cytokines, TNF- (A) and IL-8 (B) by ofα N. aciculata essential oil.

THP-1 cells were stimulated with or without P. acnes and the

supernatants were harvested for IL-8 or TNF- measurements afterα

48h. Data are expressed as mean ± SEM. *P<0.05vs.P.acnes alone.(+);

treatment of heat-killed P.acnes,(-); no treatment of heat-killed

P.acnes.
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2-1-6.

Figure 27. Cytotoxicity of N. aciculata essential oil against THP-1

(A) and HaCaT (B) cells. THP-1 cells were cultured in 6-well plates

for 24 hr, followed by treatment with P. acnes (100 ug/mL) in the

presence of various concentrations (0.015, 0.03, 0.06, 0.125, 0.25

ul/mL) of NAE. HaCaT cells were cultured in 24-well plates for 24

hr in the presence of various concentrations (0.015, 0.03, 0.06, 0.13,

0.25 ul/mL) of NAE. The data represent the mean ± SD of

triplicate experiments.
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2-2.

2-2-1.

Abies koreana

, Pinaceae

, , ,

.

' ( ) ' ' ' ' '

.

, ,

. anti-tumor

.
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2-2-2.

86%, 19

compounds . Bornyl

acetate(30.35%), Limonene(18.95%), -pinene(8.10%), camphene(7.39%)α

(Table 21).

Table 21. Chemical composition of the essential oils from A. koreana

RT RI Components Peak area

4.885 908.0 tricyclene 0.78

5.348 919.2 -pineneα 8.10

5.723 928.2 camphene 7.39

6.714 952.2 -pineneβ 1.06

7.783 978.0 -myrceneβ 0.87

8.405 993.1 -careneδ 0.87

9.546 1015.0 limonene 18.95

14.608 1103.4 limonene oxide 0.51

16.459 1132.5 Borneol 1.96

20.304 1193.0 2-norbornanol 1.28

24.524 1259.4 bornyl acetate 30.35

31.448 1371.0 isolongifolene 0.74

35.987 1440.9 -selineneγ 2.21

36.296 1445.4 -selineneδ 1.12

37.453 1462.6 alloaromadendrene 2.45

37.998 1470.6 7-epi- -selineneα 0.62

38.747 1481.7 1- -bisaboleneβ 0.89

41.865 1535.3 caryophyllene oxide 1.39

45.368 1601.5 -elemeneα 3.51
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Figure 28. Major constitutes of the essential oil from A. koreana

Bornyl Acetate

CH3

H3C CH2

Limonene

CH3

H3C CH3

-pineneα

CH3

CH3

CH2

Camphene
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2-2-3.

GC/MS

. ,

, , , , , , ,

P. acnes S. epidermidis,

clindamycin P. acnes CCARM9009, P. acnes CCARM9010

erythromycin, clindamycin, chloramphenicol S. epidermidis

CCARM 3710, tetracyclin S. epidermidis CCARM 3711

.

,

.

,

.

Jeong 27 . Jeong

Staphylococcus aureus , Escherichia coli, Peudomonas

aeruginosa, methicillin-susceptible S. aureus, methicillin-resistance S. aureus, S.

epidermidis, S. haemolyticus, S. simulans, Shigella flexneri

, P. acnes S.

epidermidis . P. acnes S. epidermidis

P. acnes CCARM 9009,

9010, S. epidermidis CCARM 3710, 3711 (Table 22).
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Table 22. Antimicrobial activity of the essential oils from A. koreana

Determination of the inhibitory effect of AKE on test bacteria was done by the agar diffusion

method.Skin pathogens were grown at 37 °C for 24 h or 48 hr (for Propionibacteriumsp.)in each

media. Culture suspensions were adjusted by comparing against 4 McFarland. The wells ( 7.0 mm)Ф

were made and the essential oil, diluted in ethanol to the test concentration, was added to wells (20

l). The same volume of ethanol (20 l) was used as a control. For determination of MIC,μ μ

microdilution broth susceptibility assay was used.

Strains

Drug-resistant

patterns of skin

pathogens

(MIC; g/mL)µ

Inhibition zones (mm) MIC values

( l/mL)µ

3.3 l / discμ 6.6 l /discμ

S. epidermidis

CCARM 3709
Susceptible 8 13 0.625

S. epidermidis

CCARM 3710

Erythromycin (>32),

Clindamycin (>16),

Chloramphenicol (64)

11 15 0.312

S. epidermidis

CCARM 3711
Tetracycline (>32) 10 13 5.000

P. acnes

CCARM 0081
Susceptible 15 18 0.312

P. acnes

CCARM 9009
Clindamycin (64) 18 22 0.312

P. acnes

CCARM 9010
Clindamycin (64) 18 19 0.625
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bornyl actate, camphene, limonene, -pineneα

. table 23 P. acnes S. epidermidis

camphene limonene

. bornyl actate, camphene, limonene,

-pinene .α

Table 23. MIC values of A. koreana essential oil's the major components

Skin pathogens were grown at 37 for 24 hr or 48 hr(for P. acnes sp.) in each media. Culture℃

suspension were adjusted by comparing against 0.5 MacFarland standard. For determination of MIC,

the microdilution broth susceptibility assay was used.

strains

Drug-resistant

pattern of skin

pathogens

(MIC;ug/mL)

MIC values

( /mL)㎕

Bornyl

acetate
Camphene Limonen -pineneα

S. epidermidis

CCARM 3709
Susceptible <0.300 0.5 0.5 0.5

S. epidermidis

CCARM 3710

Erythromycin(>32)

Clindamycin(>16)

Chloramphenicol(64)

0.300 >4.00 >4.00 1.00

S. epidermidis

CCARM 3711
Tetracycline(>32) >10.00 10.00 10.00 4.00

P. acnes

CCARM 0081
Susceptible 5.00 <0.156 <0.625 0.500

P. acnes

CCARM 9009
Clindamycin(64) 20.00 >20.00 >20.00 10.00

P. acnes

CCARM 9010
Clindamycin(64) 20.00 <0.156 <0.625 0.125
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2-3.

2-3-1.

Lindera erythrocarpa

, Lauraceae

, , , .

. .

. , , .

.
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2-3-2.

92%, 32

, nerolidol(26.93%), -caryophyllene(13.24%),β

cinnamate(8.54%), -humulene(8.48%), geranyl acetate(7.82%), -farnesene(6.20%)α α

(Table 24).

Table 24. Chemical composition (%) of L. erythrocarpa essential oil

RT (min) RI Constituents Peak area (%)

5.103 917.6 -pineneα 3.48

5.472 926.7 camphene 1.99

6.497 952.0 -pineneβ 1.01

7.543 977.7 camphene 0.19

7.824 984.7 -phellandreneα 0.13

8.601 1002.7 cymene 0.28

8.854 1007.2 -phellandreneβ 0.42

9.042 1010.5 limonene 0.34

9.846 1024.7 cis- -ocimeneβ 0.42

10.375 1034.0 trans- -ocimeneβ 0.45

13.063 1081.5 -linaloolβ 0.72

23.865 1254.3 bornyl acetate 2.53

27.999 1320.2 -terpineneα 0.22

28.878 1334.6 methyl cinnamate 8.54

29.781 1349.3 -copaeneα 0.68

30.625 1363.1 geranyl acetate 7.82

30.801 1365.9 -elemeneβ 0.34

31.941 1384.5 -Caryophylleneβ 13.24

32.591 1395.1 Germacrene D 0.18

33.533 1409.8 -guaieneα 0.17

33.803 1413.9 -humuleneα 8.48

34.161 1419.4 Alloaromadendrene 0.20

35.384 1438.1 Germacrene D 1.43

36.321 1452.4 -selineneα 0.61

37.775 1474.5 -farneseneα 6.20

38.656 1488.0 -cadineneδ 1.18

41.416 1534.8 caryophyllene oxide 1.53

42.275 1550.0 nerolidol 26.93

44.870 1595.7 -cadineneδ 0.90

45.013 1598.3 aromandendrene 0.54

45.300 1605.6 -cadinolα 0.70
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Figure 29. Major constitutes of the essential oil from L. erythrocarpa
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2-3-3.

P. acnes S. epidermidis MIC 0.15 /mL㎕

, clindamycin P. acnes MIC 0.31

/mL .㎕

M. furur

C. albicans (Table 25).

Table 25. Antimicrobial activity of the essential oil from L. erythrocarpa

Strains

Drug-resistant patterns

of skin pathogens (MIC;

g/mL)µ

Inhibition

zones (mm)

MIC values

( L/mL)µ

S. epidermidis

CCARM 3709
Susceptible 1.5 0.15

S. epidermidis

CCARM 3710

Erythromycin (>32),

Clindamycin (>16),

Chloramphenicol (64)

1.4 2.5

S. epidermidis

CCARM 3711
Tetracycline (>32) 1.2 20

P. acnes CCARM

0081
Susceptible 1.6 0.15

P. acnes CCARM

9009
Clindamycin (64) 1.6 0.15

P. acnes CCARM

9010
Clindamycin (64) 1.5 0.3

M. furfur KCCM

12679
- 1.1 5.0

C. albicans KCCM

11282
- 2.0 5.0
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2-4.

2-4-1.

Torreya nucifera

, Taxaceae

( ), .

1430

.

3 (1420) 1 (1468)

. 39 (1762)

.

, .

.

( - ), , , (

), ( , : , ), ,潤肺止咳殺蟲

.
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2-4-2.

0.1%

GC/MS 95% .

dl-limonene(30.1%), -3-carene(15.37%), -pinene(11.5%), -cardineneδ α δ

(6.87%) (Table 26).

monoterpene, sesquiterpene, diterpene, others (Table 27),

63.7% monoterpene .

dl-limonene 30.1% .

Table 26. The chemical class distribution of the essential oil components of T.

nucifera

Compound class Area (%) Number of compounds

Monoterpenes 63.7 10

Sesquiterpenes 30.7 17

Diterpenes 1.02 1

Others 0.38 4
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Table 27. Chemical composition (%) of T. nucifera essential oils

Retention

Time (min)

Constituent Peak area (%)

3.371 -Pineneα 11.50

3.498 Camphene 1.24

4.143 cis-Ocimene 0.70

5.014 -Myrceneβ 1.61

5.663 -3-Careneδ 15.37

6.394 dl-Limonene 30.10

6.823 -Phellandreneβ 0.12

7.543 -Terpinoleneα 2.42

8.125 1-Octyne 0.12

9.268 -Terpineolα 0.14

10.132 4-Chlorocctylacetate 0.10

10.823 4-Methyl-bicyclo[3.2.1]oct-3-en-2-one 0.15

11.778 -Terpineneα 0.48

11.920 -Cubebeneα 0.28

12.403 Valencene 0.15

12.754 trans-caryophyllene 2.22

12.875 -Cubebeneβ 0.75

12.974 -Elemeneγ 0.27

13.16 -Humuleneα 1.79

13.456 -Farneseneβ 3.22

13.55 Germacrene D 3.89

13.643 -Cubebeneβ 1.19

13.719 Germacrene B 1.11

13.796 -Muuroleneα 1.10

13.906 -amorpheneα 0.47

14.158 -Cardineneδ 6.87

14.367 -Elemeneγ 0.36

15.365 -Copaeneα 3.09

15.859 -Bisabololα 3.62

16.210 (E)-Farnesol 0.32

21.398 Ferruginol 1.02
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Figure 30. Major constitutes of the essential oil from T. nucifera
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2-4-3.

P. acnes, P. granulosum,

S. epidermidis MIC 20.0 /mL, 20.0 /mL, 5.0㎕ ㎕

/mL .㎕ M. furfur C. albicans 2.5 /mL㎕

10.0 /mL MIC㎕

(Table 28). P. acnes P.

acnes .

Table 28. Antimicrobial activity of the essential oils from T. nucifera

Skin pathogens Inhibition zones (mm) MIC values ( l/mL)µ

Propionibacterium acnes 9 20

Propionibacterium granulosum 9 20

Malassezia furfur 12 2.5

Staphylococcus epidermidis 12 5

Candida albicans 11 10
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2-5.

2-5-1.

Illicium anisatum

, Illiciaceae

, .

, ' '

8

.
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, ,
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2-5-2.

0.24% 86%

. eucalyptol(21.8%),

sabinene(5.3%), -terpinenyl acetate(4.9%) (Table 29).α

Table 29. Identified components in the essential oil of I. religiosum

RT RI Constituent Peak area (%)

2.142 782.7 toluene 1.15

5.293 916.8 -pineneα 1.77

6.720 950.7 sabinene 5.33

7.777 975.9 -myrceneβ 0.64

8.692 997.7 -terpineneα 1.25

9.284 1008.6 eucalyptol 21.78

9.369 1010.1 limonene 1.10

10.895 1036.6 -terpineneγ 1.95

12.493 1064.3 -terpinoleneα 0.57

13.455 1081.0 -linaloolβ 2.56

17.307 1143.3 terpene-4-ol 1.90

18.134 1156.2 -terpineolα 1.02

23.703 1243.7 safrol 2.72

28.170 1314.5 eugenol 0.80

28.446 1318.9 -terpinenyl acetateα 4.87

30.121 1345.9 -copaeneα 0.54

32.247 1380.2 -caryophylleneβ 1.71

35.800 1433.6 germacrene D 1.72

36.819 1448.3 bicyclogermacrene 0.52

38.104 1466.9 -amorpheneα 0.76

39.199 1482.7 -cadineneδ 2.21

42.547 1542.7 diethyl phthalate 1.29

43.336 1558.3 methoxyeugenola 0.53

45.198 1595.2 -muurololτ 1.76

45.638 1605.9 -cadinolα 2.16

48.387 1687.4 methoxyeugenola 1.13

51.560 1813.0 methoxyeugenola 2.69

54.226 1936.3 isopimaradiene 3.23

54.948 1972.9 kaurene 4.54
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Figure 31. Major constitutes of the essential oil from I. religiosum

O

Eucalyptol Sabinene

O
O

-Terpinenyl acetateα



- 95 -

2-5-3.

DPPH assay Fig.

32 SC50 1.5 g/mL .µ

eucalyptol, sabinene, -terpinenyl acetate, kaurene, isopimaradiene, safrol,α β

-linalool ,

(Fig. 32).

Figure 32. DPPH radical scavenging activity for essential oil from I.

religiosum
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2-5-4. elastase

elastase 2.5 ug/mL

50% elastase , IC50 2.88 ug/mL

(Fig. 33).

Figure 33. Elastase inhibition activity for essential oil from I. religiosum
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2-5-5.

DPPH radical scavenging elastase inhibition

Fig. 34 . Human normal fibroblast cell

human keratinocyte cell 100 ug/mL

.

(A)

(B)

Figure 34. Cell viabilities of (A) human normal fibroblast

and (B) human keratinocyte cell HaCaT treat with I.

religiosum(IAE)
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2-6.

2-6-1.

Cryptomeria japonica

, Taxodiaceae

.

. 1924

,

.

, , ,

.
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2-6-2.

0.6% 24

. kaurene(17.20%), elemol(10.88%), γ

-eudesmol(9.41%), sabinene(8.86%), -eudesmol(5.26%), -eudesmol(5.13%)α β

(Table 30).

Table 30. Chemical composition of the essential oils from C.japonica

RT RI Components Peak aeras

5.321 918.7 -pineneα 3.48

5.662 926.9 caphene 0.50

6.792 954.3 sabinene 8.86

7.805 978.8 -myrceneβ 1.17

8.422 993.8 -3-careneδ 1.73

8.703 1000.4 -terpineneα 0.97

9.315 1011.1 limonene 1.22

10.907 1039.0 -terpineneγ 1.92

12.504 1067.0 -terpinoleneα 1.13

17.412 1147.6 terpene-4-ol 4.10

32.754 1392.4 widdrene 2.56

35.767 1437.5 Germacrene D 1.48

36.770 1452.3 -himachaleneβ 0.66

37.508 1463.2 -muuroleneα 0.52

39.237 1488.7 -cadineneδ 3.31

40.978 1518.3 elemol 10.88

42.713 1550.9 -cedrolα 0.99

43.925 1573.7 10-epi- -eudesmolγ 0.93

44.900 1592.0 -eudesmolγ 9.41

45.319 1599.9 -eudesmolβ 5.13

45.589 1607.8 -eudesmolα 5.26

45.754 1612.8 -cadinolα 2.20

45.941 1618.3 lendene 3.80

55.047 1978.3 kaurene 17.20
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Figure 35. Major constitutes of the essential oil from C. japonica
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2-6-3.

peppermint oil (Table 31). S.

epidermidis CCARM 3710 P. acnes CCARM 9009

.

Table 31. Antimicrobial activity of the essential oils from C. japonica

Strains

Drug resistance
patterns of skin

pathogens
(MIC; g/mL)µ

Inhibition zones (mm)
MIC values

( l/mL)µ3.3 l/diskμ 6.6 l/diskμ

S. epidermidis
SK4

Susceptible 8 9 0.156

S. epidermidis
SK 9

Erythromycin (>32),
Clindamycin (>16),
Chloramphenicol (64)

8 9 0.156

S. epidermidis
SK19

Tetracycline (>32) 8 9 10.00

P. acnes
ATCC 3314

Susceptible 12 13 0.156

P. acnes
SKA 4

Clindamycin (64) 12 12 0.625

P. acnes
SKA 7

Clindamycin (64) 11 13 0.312
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2-7.

2-7-1.

Peucedanum japonicum

, Umbelliferae

, .

. . .

. ,

. . . . .

. . .
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2-7-2.

GC/MS 93%, 10

-pinene(66.07%), -pinene(24.68%)β α

(Table 32).

Table 32. Chemical composition (%) of P. japonicum essential oil

Figure 36. Major constitutes of the essential oil from P. japonicum.

RT (min) RI Constituents Peak area (%)

5.158 919.0 -Pineneα 24.68

5.477 926.8 Camphene 0.29

6.651 955.7 -Pineneβ 66.07

8.606 1002.7 Cymene 0.44

9.047 1010.5 Limonene 0.38

16.968 1145.2 Terpene-4-ol 0.08

23.865 1254.3 Bornyl acetate 0.09

29.781 1349.4 -Copaeneα 0.13

30.795 1366.0 -Elemeneβ 0.30

31.853 1383.3 -Caryophylleneβ 0.19

-Pineneα
-Pineneβ
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2-7-3.

S. epidermidis(MIC: 0.13 /mL)㎕

, S. epidermidis S epidermidis CCARM

3710, 3711 (MIC; 2.5 /mL, 5.0 /mL).㎕ ㎕

Table 33 S. epidermidis P. acnes, M. furfur, C.

albicans .

Table 33. Antimicrobial activity of the essential oil from P. japonicum (PJE)

Strains
Drug-resistant patterns of skin

pathogens (MIC; g/mL)µ

Inhibition zones

(mm)

MIC values

( L/mL)µ

S. epidermidis

CCARM 3709
Susceptible 1.4 0.13

S. epidermidis

CCARM 3710

Erythromycin (>32),

Clindamycin (>16),

Chloramphenicol (64)

1.5 2.50

S. epidermidis

CCARM 3711
Tetracycline (>32) 1.2 5.00

P. acnes

CCARM 0081
Susceptible 1.6 0.63

P. acnes

CCARM 9009
Clindamycin (64) 1.3 1.25

P. acnes

CCARM 9010
Clindamycin (64) 1.8 2.50

M. furfur

KCCM 12679
- 1.1 5.00

C. albicans

KCCM 11282
- 1.9 1.25
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2-8.

2-8-1.

Elsholtzia splendens Nakai

, Labiatae

.

.

. 1,300 m

, , , .
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2-8-2.

GC/MS 93%

. 93% Dehydroelsholtzia ketone(82.46%), elsholtzia

ketone(5.96%) 88% (Table 34).

Table 34. Chemical composition (%) of E. splendens essential oils

Figure 37. Major constitutes of the essential oil from E. splendens

Retention Time

(min)
Constituent

Peak area

(%)

4.122 -Myrceneβ 0.16

9.639 Elsholtzia ketone 5.96

9.804 1-methyl-2(1H)-pyridinone 2.45

11.713 Dehydroelsholtzia ketone 82.46

12.406 -Bourboneneα 0.27

12.810 trans-Caryophyllene 0.60

13.204 -Humuleneα 1.18

13.797 (E)-trans-bergamota-2,12-dien-14-ol 0.13

15.365 (E)-Farnesene 0.16

O

O

Dehydroelsholtzia ketone

O

O

Elsholtzia ketone
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2-8-3.

P. acnes MIC 0.31 L/mLµ

S. epidermidis

. P. acnes P. acnes

THP-1 P. acnes

(Fig. 38).

Figure 38. E. splendens inhibited P. acnes-induced secretion of proinflammatory

cytokines such as TNF- (A) and IL-8 (B)α
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Fig. 38■

TNF- IL-8α

.

IL-8 .

■

human fibroblast

cell NHF cell cytotoxicity .

0.1 ul/mL (Fig. 39).

Figure 39. Cytotoxicity of E. splendens against human normal

fibroblasts.
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2-9.

2-9-1.

Thymus quinquecostatus Celak.

, Labiatae

100 .

, 2 , , ,

, .

' '

.

7-10mm 15 mm 10mm

' (var. japonica Hara)' .
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2-9-2.

98%

p-cymene-3-ol(50.41%), p-cymene-2-ol(24.06%), cymene(19.04%) .

Table 35 .

Table 35. Chemical composition (%) of T. quinquecostatus essential oil (TEO)

Figure 40. Major constitutes of the essential oil from T. quinquecostatus

RT (min) RI Constituent Peak area (%)

5.271 917.7 -pineneα 0.14

5.640 926.7 camphene 0.62

7.745 977.7 -myrceneβ 0.13

8.934 1004.7 cymene 19.04

9.276 1010.7 limonene 0.48

10.852 1038.3 -terpineneγ 0.45

13.352 1082.1 -linaloolβ 1.73

18.090 1158.5 -terpineol*α 0.36

18.316 1162.1 -terpineol*α 0.60

25.918 1281.2 p-cymen-3ol 50.41

26.270 1286.7 p-cymen-2ol 24.06

32.197 1383.3 -caryophylleneβ 0.21

41.805 1534.3 caryophyllene oxide 0.46

48.486 1694.3 ascabin 0.13

HO

p-Cymene-3-ol

HO

p-Cymene-2-ol

Cymene
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2-9-3.

Propionibacterium spp. P. acnes, P. avidum, P. granulosum .

P. acnes P. granulosum

Table 36 P. acnes P. granulosum

MIC 0.4 /mL .㎕

Table 36. Antibacterial activity of TEO against P. acnes and P. granulosum by

disk diffusion method

Discs containing 2 ug/disk of erythromycin inhibited bacterial growth resembling to

10 ul/disk of TEO.
a Amount of compounds (ul/disk).
b P < 0.05, diameter of filter disk is 10 mm

Skin Pathogens

Clear zone (mm)

10 15 20 a

P. acnes 24b 30 35

P. granulosum 20 30 30
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2-9-4.

P. acnes

Human keratinocyte cell HaCaT .

HaCaT P. acnes IL-8

. P. acnes HaCaT cell

IL-8 (Fig. 41).

10% (Fig. 42)

, .
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Figure 41. Dose-dependent effect of TEO treatment on P.

acnes-induced IL-8 release. HaCaT cells were incubated with or

without P. acnes for 48h and the supernatants were harvested for

IL-8 measurements. IL-8 assays were performed protocols of

BioSource (Camarillo,CA). Data are expressed as mean ± SEM.

*P<0.05 vs . P.acnes alone. (+) ; treatment with P.acnes, (-) ;no

treatment with P.acnes.
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2-9-5.
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Figure 42. Cytotoxicity of TEO against human cell lines. HaCaT (A)

and human dermal fibroblast (B) cells were cultured in Dulbecco's

modified Eagle’s medium containing 10% fetal bovine serum

(GIBCO Inc., Grand Island, NY) and 1% penicillin streptomycin at–

37°C in a humidified 95% air/5% CO2 atmosphere.
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9 , , , , ,

, , , , table 37

.

Table 37. Summary of major chemical constituents of plants essential oils

Bornyl acetate(30.35%), Limonene(18.95%),

-pinene(8.10%), camphene(7.39%)α

nerolidol(26.93%), -caryophyllene(13.24%),β

cinnamate(8.54%), -humulene(8.48%), geranylα

acetate(7.82%), -farnesene(6.20%)α

dl-limonene(30.10%), -3-carene(15.37%),δ

-pinene(11.50%), -cardinene(6.87%)α δ

eucalyptol(21.8%), sabinene(5.3%),

-terpinenyl acetate(4.9%)α

kaurene(17.20%), elemol(10.88%), -eudesmol(9.41%),γ

sabinene(8.86%), -eudesmol(5.26%), -eudesmol(5.13%),α β

1-dodecen-3-yne(12.5%), elemol(9.5%), -cadinol(7.5%),α

-eudesmol(6.9%), -eudesmol(5.0%), -elemene(5.0%)γ α β

-pinene(66.07%), -pinene(24.68%)β α

dehydroelsholtzia ketone(82.46%), elsholtzia ketone(5.96%)

-cymen-3ol(50.41%), -cymen-2ol(24.06%),ρ ρ

cymene(19.04%)
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9■

P. acnes S. epidermidis ,

8 .

■
49

8

50
7 .

,
51

,
52

,
53 54 RAW 264.7 cell

NO PGE2

TNF- , IL-1, IL-6α

.

,■ 55 56 human monocyte cell THP-1 P.

acnes TNF- IL-8α

.

■ 57 human keratinocyte cell HaCaT cell P. acnes

IL-8

.

■

,

.
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