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The antibacterial and insecticidal properties of ethanol extracts and volatile components
extracted from Eugenia caryophyllata, Boswellia carterii, Agastache rugosa, Aristolochia
contorta, and Aquilaria agallocha were evaluated. The ethanol extract and volatile com-
ponent of E. caryophyllata showed strong antimicrobial effect against all strains (Mucor
hiemalis, Aspergillus niger, Penicillium funiculosum, Trichoderma viride) and the volatile
component of B. carterii showed antimicrobial effect against all strains except T. viride.
The ethanol extract of E. caryophyllata and A. contorta showed 100% and 32% mortality
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against Reticulitermes spertus kyushuensis Morimoto for 48 hours and 72 hours, respec-
tively. In the case of volatile component, E. aryophyllata showed 100% and 20% mortality
against R. spertus and Lyctus linearis GOZE, respectively. The main constitute, eugenol
(92%) among nine components from volatile component of E. aryophyllata were identified
as antibacterial active substance.
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2.1. FEANR

Ak A &, A 8 (Eugenia caryophyllata THUNBERG), & (Boswellia carterii
BIRDWOOD), #8F(Agastache rugosa (FISCHER et MEYER) O. KUNTEZ), 8 &%
(Aristolochia contorta BUNGE) 28] 2L v} %91 2 8k(Aquilaria agallocha Roxb.)y&
At 10% W12 AxAZ F Ao ARGk
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(Lyctus linearis GOEZE)3} 87} v](Reticulitermes speratus kyushuensis Morimoto) 12
I Eore] AEE el o8 x| = Aulu|(Sitophilus oryzae L.) 5 AH&SHATH
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A 88709 10 =k €707 100 W& AP s Az $ErF 2R A ¥ Y

52



Proceedings, the 10th Anniversary Conference and the 14th National Meeting of
the Korean Society of Conservation Science for Cultural Properties (November 9, 2001)

HAIZ F 26 °C, FHEFE 60% F2710M ALSEHA 14 U AE5E ZAFSHA

HAT-E2 A5 20 vHE)E B9 4 g0 A9 sl Egui4el ¥ do]¥ tjadd)
FEE 02 mle FFAZ F, 19 A48 FLa AT v 25 29 °C, FUEE
60% F271oA A3 EA 14 Y AFEE ZASIATH

Al s % 20 nhE)E @) 10 g0 2 A9 HEegd) Wi 9o Adx)
A FEES AT F, 25 29 °C, FUEE 60% F27IAM 14 A2 AREF A
S ZABIATE ol H7hEE S 2pA o) AFEAE wiAlslY] st BRE ¥ A
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2.6. GC2t GC/MSO| 28t MEEN

g FEE U AR EA S gas chromatography(GC)$} gas chromatography/
mass spectrometry(GC/MS)E ©]-§3l9th. 7]7]= autospec(Micromass, UK)S ©]-8-3}31
o™, column(DB-5)< fused silica capillary column(30 mX0.25 nm)< A}M&-3} T
Column 2% 60~280 °C7H] 15 °C/minZ ZEIWsIch B4 220 tid gale A
SR FAEHSGA TR AT FYkE vlolep|o]2e] TradiMed(1999)E ©1-8-83Tt.
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HA e EEOYUE ijsxlﬂ A 8o 7+zF 28 mm, 34 mm, 80 mm, 42 mm<] A
AN TS P, Ao FAHREL AFF 450 i 73 F4EH S B
NEhE FEEC) 3 e AFA AT FEELS BE APFTo| ek A8 As)g

S FAFE, BEFLS M hiemalis, A. niger, T viride®) W34 747} 11 mm, 28
mm, 10 mm] A5 AsN3HE FAIste] Ak} H B3 o|ehe 250 73S QT

2 M. hiemalis®| A 16 mme] S A FAsF o)

%, AF FEEAME F2E S FAT 5 A}y
SDE(Simultaneous steam distillation and solvent extraction) x| & o]-&3)] z} KA ef
A2HE 229 JPY 225 329 dolfraze] TR F £ A% I
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& 2R3ty 2D FF M. hiemalis, A. niger, P. funiculosum, T. viride7t 52 ¥
ozl oA A g-e 2tz 16 mm, 20 mm, 48 mm, 22 mme] A& A TS A
I, 5L T virideS A3 M. hiemalis, A. niger, P. funiculosum®] 358 3 Huj=]
o] AA BHAA et FFHE BAT. BFL BE @5olA tizaH vt Ao
thah Ao HtE o 2 njoket e S HYon, A ETE o] YERA] &
Pla=2

ol AgolA A WY FEE U FFE L SAHA G4t A ¥(Aquilaria
agallocha Roxb.)& A & FiEFL, Thymelaeaceae) A E F TAIE T3t EAE HE
g, A, A=A, HolAlolrt 8 kA ot} et FEo] FAH 7R Al
a3, A 22 FFe PHAr7EA] 299t ol2g I oot I WE
A3kl aiA felvEtelX e A RE G vy} Thie g Fhuy e &

TE O N7 F 2o, 018 B AHE F oM LFOE A AT

oo} th gt A& A7t AFHA ot FAAY FEE S HF-2 FHHA LUt

olde] e AF A, P8 F HIL oF 23 T Aol tigh BT dTHS
Uehdthe Bae} Zo] & Ao x Aok oghe FEEoA e S AL &
A FAE E FAETE FET A FEEC dEXE 745 dEE vERlo] AH
5o A2lshA] k= & (flavoring compound)Z19] l8iA A7l AL A=A
T s St @ AR SR FolzagtolH FA (resin)E SF3M F
3 72 dea A 83 og Bol AR, 53] 1R X5 ol 229
A Fot. ol gt s APAT GFAXA Y F7] E EE FEE disiA ALY &
THE HERHA] ggtont, I FEE diaix] 33 34EE Ueillo] i &3
A#FY 4% dAE A + A
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321. &L FEE AEEN

7} Aok o] HESAdol g AFEH & 18] HalA ANEE FE2E dist Hriv)e]
AEES 1% A3 A ek FE2EL HE F 4877 Holl 100% AEES 8113)
AL, AEF S FE2EL 7227 Aol A7 32% ZAasHe RS B9 #,
3, 222 A g FE2E g FHE Av)Y HFHE e} Eiunt
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Zt oA 3 FEES] T AT FAIF 3T, WAWE-E, 8740 282 At

ool thet AFEAd-E 13t ATl %%“E%S &, =, BEL HLEF
FE2 7Y S tizzel visl iRl AT el gob AEEe] fle Ale ARl
st ont, e 14 o Foll 81.3%9] A7t s o] 2 AW o] Ho|2HH

14
Blmle] g GA3kd 7lor} A2 Re g AL E AR o] AR F AEE0]e A
2] EXE 2 Az 2]Eo] BER| okt $-8k72] Phellodendron amurense A0
A 2AE obacunoneo] 7P|l thll ek A2 7|9 EL w3l g 7)otat A AT
g 53lA o] e A5 F AT 3 e 3 E s EE R
3
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WAGRE) g AEEe 43 AWAREE) WE T 7Y ol 19%8] AFFE
& teix) sk ulde] B

| 7
%‘ﬁ%%"ﬂ/ﬂ L}EMW -‘S&E‘r.

=]

A5G- TS 713l o3 “3 5}5} AZF=e] 2ol FHE A58 pyrethrind

SFA7EA Y] S EelA ) KT, Na* 012-4 TR S T A
P2 A73A=e] A Wellsted XV\]'/\] 7l A S Joiny ByEoA 1y,
I A F HAANEE VA= AEEA, Z HjHLFT'(Rhammts davurice), ¥
(Perisicaria hydropiper), 7\ & (Forsythia koreana), E71% (Trifolium repens), ™ 114
(Styrax japonica), & I5-(Ginkgo biloba), W 5=(Vitis amurensis)®] FE&q o] F-Zo o
8 F2 AAEE B¥E, ols FEA] AP 4FAE Wil okl 1, 2 716
AAEHA] Bet At Bg vl ot o]#jst AFAE ol 2F v A F
341,282, 34, W), AR T TSR0 DAl 7R, 259 BFE Adee ¥
FAEA @ 2R, JAANEEF) 28 =59 A4, EH% :‘1‘5‘ E-5o] A @l 2t
B3 1 715 Al TR A REEEE, FRTIEE YA A siSHA
A Fe A Al SFRAA R A2 A AT H 2ol e e e
U AAER2RE 2R AR PR o3 AFAE] g AFe s A
gFol A7) ol tik Hh W A7t B e st
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3.3. FE2Q UEEY -
Zt BFA Y HLA FEES HAEEA AzN(Table 1), BF ALY FE2EL
phenylpropanoid$¢] chavicol 5 9 7R2] 3 A o] JE AoZ Vel S &2
gl A Fak A AR F 7P E TE(92%)8 AAIBEE U= eugenol FaE
3 EAEN FAFHAJL, A (clove oi)e}t 28] tHEA JE<I eugenolol] thih 2 7]
S Uig F7 s 4847 o8 g AFAAES0] AT &3 (fungistatic effect)?}

Table 1. Volatile components detected in medicinal plants by GC and GC/MS

Retention Medicinal plants
Time, Compound
min

ECa BCb ARc ACd

5:23 3-Carene -
8:10 1,8-Cineole -
8:47  trans-B-Ocimene -
9:39 n-Octanol -
10:33 ]-Linalool -
11:55 Camphor - - +
12:44 Bicyclo[2.2.1]heptan-2-0l,1,7,7-trimethyl-,(1S-endo)- - - -
13:43 Benzoic acid, 2-hydroxy-, methyl ester + - - -

+ + + 4+ +
1
]

13:55 2-(1,1-dimethyl-2-pentenyl)-1,1-dimethyl-Cyclopropane - + - -
14:36  n-Octyl acetate - +

16:12 chavicol + - -

16:56 Bicyclo[2.2.1]heptan-2-ol,1,7,7-trimethyl-,acetate, - + - -
19:23 Eugenol + - +
20:07 p-patchoulene - - -
21:22 trans-Caryophyllene + - -
22:04 Seychellene - - -
22:30 1H-3a,7-Methanoazulene, 2, 3, 6, 7, 8, 8a-hexahydro- - - -
22:42 -Humulene + - - -
22:48 Patchoulene - - -
23:54 [B-Selinene - - -
24:08 o8- GUAIENE - - -
25:36  4,4-dimethyl-3-ethylidene-2-(2’-methyl-1’-propenyl) - - -
26:13 Ledene - - -

+ + + + o+

+ + 4+ + +
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Table 1. Continued.

Retention Medicinal plants
Time, Compound
min ECa BCb ARc ACd

26:29 hexyl octanoate . + - -
26.42 Caryophyllene oxide + - - +
27:383 B-Eudesmotl + - - .
27:57 (+)-B-Selinene - - - +
28:10 Caryophylta-4(12),8(13)-dien-55-ol + - - -

28:53 Patchouli alcohol - - .
30:08 2H-Cyclopropala]naphtalen-2-one,1,12a,4,5,6,7,7a,7b- - - -

31:41 Benzylbenzoate + - - -
35:11 (+)-B-frullanolide - - + -
36:01 Manool - + - -
36:20 Isoalantrolactone - - + -
36:49 1,5,9-Cyclotradecatriene,1,5,9-trimethyl-12- - + - -
37:47 Cembrene-C - + - -
38:00 Verticiol - + - .

EC: Eugenia caryophyllata, BC: Boswellia carterii, AR: Agastache rugosa, AC: Aristolochia contorta
+: present
-: ot present

A B FH(bacteriostatic effect)7} UThe RIS Esia] o] AFHA AFdF 4 F9

783 A& UEbd 71 E0) eugenol S FAHE F AU

3 3¥Hd FEFE-L monoterpenoidF1 3-carene 5 13 7<) 3 JEo] e A
S 2 Yehgth 248 AR T A% Al dist S4EFDS SA R 4Agkort {3 7
AL A A#3H-S Holi= monoterpenoid AIE 2! terpinen-4-ol A3F-& 7FA AL k=
o) we} 53] 3 FEEe] ATl gt 5 g2 oldf 711g Aol
AT 4 JAct. H3F Fwd FE2E) e HEEA 43H= monoterpenoidfl camphor
T 470 32 AEe] e AL R Vel £4E Al tig 24 ' 23
g8} 720] eugenolo) HAEH O 1 T i Wt ol o] dry AFlA
AxNH oz APwT2 4L AAANH Y 743 73S VERNA] 942 dlog Hel
ol =3 3y FEE0 3 AEEA 23 monoterpenoidi <] camphor 5 16 7N
o] 3y AES BHT 4 AU B E ARl tist 8A4EF €4 A eugenols &
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AR, o] T APolN o] deptx] g2 21 2 52t v @] dE

A AL BRIk RS A FES FE31A &l GCMassE 58 & £445

g 44 £ ’
olde] Zt MR ZHE FET WY FEE JEEY A, FE2IA R FT Y

FE3o) B IR @ AlEo] 29 HEA 52 eugenolS &

BEF 4% 28 7S A F F71EY S AT & U

4.2 £

EAREo 3718 2% &, B, A%, A2, /3, 13 e € L] FEE
o e F# P AFE e AR FFEH L M. hiemalisE B E3}] 4 F, 45
AR QAUFEFE HIREA 3 Fo tdted AT

A& AR AF 4%, M. hiemalis, T. viride, A. niger, P. funiculosum®) A} €& 2
A 2w BT AW F2EE Jehllon, 334 FEBANM KL T virideE A9
3 APAT 3300A A9 IS BAT HIR2 APFF 43500 thelA vieke Aol
g Bk 32 FEE g 4 %3—13 oot B RS tiaiA AR F220]
FFEA) A3 AFEANE BYon, B 2289 4479 F UEEe IIEHT
HEFE AT YA 4 Fol i RS B3 A, AP g7 L A5EH B
2 eugenol T B4 E2L BT & 3o, EFEZ eugenoldl] 3 SA&HAE
F FUY BAE B8 F IATHAE AR o). o] Az EFE Ak 2
T 5 A Rl BN AESH (2 vAE) Fald tigh AEH ARz
sk g FABATE = 43 g7 2 AEHL ERIEHA FUAT A3, FF,
5] FYENE eugenold BIRE Thst B4 EAo] ¥gtEY] o, o] =3 FF
Hog BAFEY BEFA 71dshes AL AT F U8l). o) e Are A
BAFEC] 7D A EA F 28] R uig 315k, Al 5A4E %—T’-?}Q_i
M R "%94 '—7]E *} a—i Az ‘ﬁﬁ}"q H%U’- 013‘13} 24"“9*7‘]1‘—"’ 01%5}04 71
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