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Agarwood’s Domestic and International Research Trends and
Literature Review of Herbal Medicine

Kwang Ho Jung”®, Woojin Cho’

IAA (International Agarwood Association) Research Center

ABSTRACT

Objectives : To investigate the modern research achievements of agarwood and its association with the efficacy of
herbal medicine based on the in vivo and in vitro activities of volatile compounds detected in agarwood,

Methods : Databases such as PubMed and ScienceOn were searched for medicinal in vivo and in vitro activity studies
on agarwood, They were categorized into “medicine and pharmacy” and “others not related to medicine and pharmacy,”
and the studies on medicine and pharmacy were organized according to active efficacy. The efficacy and virtue of
agarwood as identified in the book {Bonchohak) (or herbal medicine/herbology) corresponded to modern medical
terms and diseases in reference to the {WHO Standard Terminology on Traditional Medicine). Separately, the Gas
Chromatography & Mass spectrometer (GC—MS) analysis results of agarwood from a total of 5 production areas of
Aquilaria crassna from Vietnam, Indonesia, Malaysia, Myanmar, and Cambodia as identified in previous studies were
consulted to search for research papers on the medicinal activity of the 13 compounds of the aromatic sesquiterpene
family detected in agarwood, and they were categorized according to topic.

Results : There were 123 studies on the medicinal activity of agarwood. Overall, 46 studies on single extracts of
agarwood reported activities such as improving mental health, including anti—anxiety and stability, and antiallergic,
antioxidant, antibacterial, and digestive system protective effects. In total, 59 papers on the activities of single
compounds isolated from agarwood reported anti—inflammatory and mental health benefits, Separately, 13 compounds
detected in agarwood, such as e—agarofuran and f—caryophyllene, were reported by 110 studies to have anticancer,
stabilizing, antibacterial, and anti—inflammatory activities, There were also papers on the cultivation methods and
resin formation conditions of agarwood trees unrelated to the efficacy of herbal medicine,

Conclusion : Among the pharmacological papers, a total of 57 papers corresponded to the effects of agarwood in
traditional herbal medicine, including 33 papers related to agarwood extracts and 24 papers analyzing 8 types of
sesquiterpenes, such as f—caryophyllene and cedrol, from previous studies. Based on the research findings of each
paper, it was possible to correlate the effects of agarwood in traditional herbal medicine with the achievements of
modern pharmacological research, In addition, further research is anticipated in new areas related to traditional
herbal medicine, including the improvement of mental health such as anti—depression, as well as activities related

to anticancer, antioxidant, and hair growth,
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+ KTKP, MESH term & £°]& Faste £ A13oA
dolH oz AAstey, 1 Ax ¥ vomiting and
hiccups, Fi¥ME-S wheezing and dyspnea, & TFiih
oligospermia, /MEFR#MS strangury, FElRHE-S abdominal
distension, JEMEE 4SS pain in back and kneeZ Z}Z}9]
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Table 1. The List of Agarwood’s Herbal Terminology and Contemporary Medical Conditions

Treatment in Herbology

Term of Disease or Symptom Ref,

(1) MgEeek o33
(2) i 8.

Vomiting and hiccups

Wheezing and dyspnea; Asthma

WHOIST
KCD code; KTKP

(3) B1Hah Oligospermia; Sterility WHOIST; KTKP
(4) Kig Constipation; Irritable bowel syndrome with constipation (IBS—C) KTKP

(5) /IMERM Strangury (Qi strangury) WHOIST

(6) HeNEnEm Abdominal distension WHOIST

(7) FERR R Pain in back and knee -

* The terms of Herboloav was from WHOIST(WHO International Standard Terminologies on Traditional Medicine in the Western Pacific Recion)?®”
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1) 2 =2 4

202349 9¢ 9¢ PubMedolAlE ‘Agarwood & 32174,
‘Aquilaria malaccensis 477, ‘Aquilaria crassna 2 397,
‘Aquilaria agallocha’ 21749 =82 AM3sto] & 42879]
HAE Tt ScienceOno A& ‘Agarwood 237, ‘Aquilaria’

237, ‘AF 404, WE 1174, F 9749 =Fo] AM= ),
o] FolA FEEHAY AFFAZE Haka} #Ao| AV JF
U =271 obd 9, G, F& FEE0] FAOIAY, A
RO Ay 5 &Jorst 9 FAY =7 2794F AY
5lo] £ 07 PubMedolA& 1047, ScienceOnoA=
1974, & 123719 =85 9t 24 FAEE ER7s7] 9
o HEGAIe 2 ARSI THFigure 1),



Papers about Agarwood : 525

ScienceOn 97
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Medicine and Pharmacology
Papers on 13 Identified
Components Detected in

Pubmed 428 Agarwood Investigated in

- Aquilaria 23, - Agarwood 321, 2
= Agarwood 23, = Agﬂai'accensfs 47, Preceding Research: 110
) - Acrassna 39, Components n
-®REN - Aagallocha 21 1 Agarospirol 1
— 2 Cedrol 33
Except duplication and unrelatedness Duplication and 3 Dehydrofukinone 7
402 unrelatedness 4 Elemol 2
T = 123 5 Epi-y-eudesmol 2
Papers of Medicine and Meither Medicine nor Untalatodnees o4 6 Longifolene 4
Pharmacology Pharmacology & others o, 7 -Agarofuran 1
123 279 T 8 a-Curcumene 2
Compounds isolated from agarwood Papers neither Medicine nor Duplication 99 9 o-Santaiol 3
60 (S:3, P5T) Pharmacology (S:38, P:61) 10 B-Caryophyliene 37
Aganwood extract 219 (§:19, P:200) 11 p-Elemene 16
25 (55, P:36) Mon-agarwood Materials 12 B-Eudesmol 1
Mixed extract of agarwood and herbs 20 ':S_:& P17} . 13 D-Guaiene 1
5 (522, P:3) Medicinal parts other than resin
Literature research (Leaf, Fruits, Seeds) G
13 (355, P:8) 31(5:3,P:28) Papers related to Treatments of
Other Varieties of A.C., AM., and agarwoods in Herbology
AS.
9 (P:9) 24

20

Papers related to Treatments
of agarwoods in Herbology

33

Fig.1. Overview Diagrammatic Analysis of the Study Agarwood
*Abbreviation
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Table 2. Classification of Pharmacological Activity Studies on Agarwood and its Isolated Compounds by Research Topic

Number of papers

Effect, activity Treatment in Herbology Compound isolated from agarwood Agarwood and Ref,
Agarwood
" ctract other herbs Total
chromone  SQT others  &XWrac iR e

Adiponectin regulation 1 1 12)

Anti—allergic effect 4 1 5 13—-17)
= W :
Anti—asthmatic effect T (Wheezing and 2 2 18), 19)
dyspnea: Asthma)

Antibacterial activity — /IMERWM (Strangury) 1 1 3 5 20— 24)
Anticancer activity 4 2 2 2 10 25-34)
Antifibrosis activity 1 1 35)
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M
o
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Number of papers

Effect, activity Treatment in Herbology Compound isolated from agarwood Agarwood Agarwood and Ref,
S ctract other herbs Total
chromone SQT others EXLTBC mixture

Antrhyptlsrsensmwty 1 1 36)

effect
. /IMERM (Strangury)
Anti—inf ¥a1§mat0ry S (Pain in back 3 6 2 16 37-52)
activity
and knee)
Antioxidant effect 1 1 4 v 7 .8
53—56)
Anti—virus effect 1 1 57)
Cardiovascular activity 3 3 58—61)
NEMH-1E 3% <{Vomiting and
. . hiccups) B
Gastroprotective activity W RERS (Abdominal 1 5 6 62—67)
distension)
Hypoglycemic activity 1 2 1 4 68—71)
Immune enhancing
2 2 72, 73)
effect
Immunonvlovdulatory 9 1 3 74-76)
activity
Mental disorders
(Antidepressant,
anxyiolytic, 4 2 15 21 77-97)
mood—stabilizing,
antipsychotic effect)
Mitigation of ERE RS (Abdominal
Gastrointestinal Side distension) 9 9 98. 99)
Effects Due to KR {Unspecified ’
Chemotherapy constipation; IBS—C)

Neuroprotection effect 9 4 2 1 16 100—-115)
Polycystic ovary 19 1 116)
syndrome agent

Respiratory protective Rl (Wheezing and 1 1 117)

effect dyspnea; Asthma)
Sprains and Strains 1 1 118)
agent
Urinary medications /IMERIK (Strangury) 19 1 119)
Literat h 13 4,
iterature researc 120-131)
30 22 7 46 5 123

* SQT : sesquiterpene

% Agarwood and other herbs mixture : a) Lentinula edodes and A. agallocha Extracts, b) Unani Medicine(A.agallocha, Boswellia serrata,
Cinnamomum camphora, etc.) c¢) Kyung—Ok—Ko (composed of Rehmannia glutinosa Liboschitz var. purpurae, Lycium chinense, A.
agallocha, Poria cocos, Panax ginseng, and honey), d) TA (a 7—herb extract consisting of Scuteliaria baicalensis, Phellodendron amurense,
Pulsatilia koreana. Soohora tonkinensis. Aucklandia lavoa. A. aqallocha. and Carthamus tinctorius L.). e) herbal medicine with chenxiana
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3. Agko] 3 B9 9okslA A Al E=R EFstaL, gk e JEo] FUg &4 EofollA o7 A
e =20 HuE A9 B A4t Aoz YASAC 1
A Table 37 ek, F 135 ARl istel 3 45714 23
2 AFAS0] AY Aol HEGA J&F A crassnas Holz AR BEslgon Hroh AASAL g &4 1
B F 5N A FS GO-MSE sl FAT A =Ro| 2570 Y UL DL, T 5 AU
$7d M7 H 29 (sesquiterpene) 13F A2l st in M g4 T 97, It B T 7, 2 3% 24 57,
vitro = in vivo 53 BAG A 11070 dlo]guo]& gz A 474 9o 2317] B35 T4 9 34" FA So
oM BASG, 25 B B BANES U qoig
Table 3. Classification of Pharmacological Activity by Research Topic for 13 Volatile Compounds Detected in Agarwood
. Compound detected by
Effect of Subject (n) GC—MS from Agarwood Number of Papers Ref,
B—Elemene 12 132—143)
Cedrol 6 144—149)
B—Caryophyllene 3 150—152)
Anticancer activity (25)
@—Santalol 2 153, 154)
a—Curcumene 1 155)
Longifolene 1 156)
Dehydrofukinone 4 90, 157—-159)
Effects of mental health improvement (9) _
(Anxiolytic—like effect, sedative effect) Cedrol 3 160-162)
B—Caryophyllene 2 163, 164)
B—Caryophyllene 2 165)
Cedrol 1 166)
Elemol 1 167)
Antibacterial activity (7)
Epi—y —eudesmol 1 168)
o—Curcumene 1 169)
B—Elemene 1 170)
Hair growth promoting activity (5) Cedrol 5 171-175)
Cedrol 1 176)
Epi—y—eudesmol 1 177)
Anti—inflammatory activity(4)
a—Agarofuran 1 178)
B—Caryophyllene 1 179)
Gastrointestinal protective (3) B—Caryophyllene 3 180—182)
B—Caryophyllene 2 183, 184)
Anticonvulsant activity(3)
Dehydrofukinone 1 185)
B—Caryophyllene 2 186, 187)
Reduce neuropathic pain (3)
Cedrol 1 188)
Neuroprotective effect (2) B—Caryophyllene 2 189, 190)
Elemol 1 191)
Antifungal activity (2)
Longifolene 1 192)
Anti—aging effect on skin (2) Cedrol 2 193, 194)
H. pylori inhibitory effect (2) B—Caryophyllene 2 195, 196)
Cedrol 1 197)
Immunomodulatory effect (2)
B—Caryophyllene 1 198)




WSl Fe) A7

5

3t wzsto] oet EHnY

Compound detected by

Effect of Subject (n) GC—MS from Agarwood Number of Papers Ref,
Cedrol 1 199)
Insecticidal activity (2)
Longifolene 1 200)
Improve periodontal health via antimicrobial activity (2) B—Caryophyllene 2 201, 202)
Cedrol 1 203)
Anti—obesity activity (2)
B—Caryophyllene 1 204)
Agarospirol 1 79)
Neuroleptic activity (2)
@—Santalol 1 205)
Cedrol 1 206)
Anti—platelet aggregation activity (2)
0 —Guaiene (¢—bulnesene) 1 207)
Neuroprotective effect (Ischemic infarction) (2) B—Caryophyllene 2 208, 209)
Anti—rheumatoid arthritis activity (2) Cedrol 2 210, 211)
Cedrol 1 212)
Analgesic activity (2)
Dehydrofukinone 1 213)
Enhances skin wound healing (2) B—Caryophyllene 2 214, 215)
Antiviral activity (HSV) (1) B—Caryophyllene 1 216)
A remedy for women with decreased libido (1) B—Caryophyllene 1 217)
Reagent for psoriasis treatment (1) B—elemene 1 218)
Antiallergic activity B—Eudesmol (8—Selinenol) 1 219)
Modulates autonomic activity via the CNS (1) Cedrol 1 220)
Antileishmanial activity (1) Cedrol 1 221)
Prevention and control of alcohol drinking (1) B—Caryophyllene 1 222)
Anti—neuropathic pain (1) Longifolene 1 223)
Topical therapeutic agents for atopic dermatitis (1) B—Caryophyllene 1 224)
Activates the dopaminergic system in the brain (1) Cedrol 1 225)
Management of erectile dysfunction (1) B—Caryophyllene 1 226)
Hepatoprotective effect (1) B—Caryophyllene 1 227)
Antiarthritic and antinociceptive effect (1) Cedrol 1 228)
Hypolipidemic effect (1) B—Caryophyllene 1 229)
Attenuation of renal fibrosis (1) B—Elemene 1 230)
Anti—osteoporosis activity (1) Cedrol 1 231)
Protective effects in chronic inflammatory disease (1) B—Caryophyllene 1 232)
Anti—oxidative and depigmenting activity (1) Cedrol 1 233)
Control of respiratory mucus secretion (1) B—Caryophyllene 1 234)
Improve sleep disturbance (1) Cedrol 1 235)
Treatment effects of multiple sclerosis (1) B—Elemene 1 236)
Antianaphylaxis activity (1) Cedrol 1 237)
Local anaesthetic activity (1) B—Caryophyllene 1 238)
Total 110 -

*(n): subtotal number for each—compound related papers
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4. FUHY ATFEES T AP B2, FX
s o3k 4, 34 A A=

=

dd ofstH oz AFEHE Eokel MEzsh oA g
Z3z)9ko] A A== 3elsty] 93t} Table 29 =Eo| o
sto] Aol FX\ ¢ AdEHE A7E 2Rt o o3
A 9 SR TRzt 71ed JFY FAE ReA
A& 23 Zth(Table 4),

(1) LT AP 2317180l 9ahe] Rl A
2 FHES AYUE 54 vomiting'# &3] EHA'=2
dH A& ‘hiccups' B2 FEFS RV Helicobacter
pylori(H, pylori) ol =S W 94, 23E%F E= 9
o T AT A FEste] Y S-S SRk
B—caryophyllene©| AGS {IU4AIZANA H pylori w2 A
st & AJoly, A sinensiso| A £E]§H 2—(2—phenylethyl)
chromone—sesquiterpene?] 3lo| B & 3IgHE0] $J-TbA|Z
45 AN B4 Fol A 237 8s 35t mEnt:
Wi B4 Fshe} 4TO] £E AT WEHT 1)

(2) Ry E- /7 AR AEo] &8 o] 7HE 34
Alo] dJ#xFo]2Z ‘wheezing and dyspnea’ T+ ‘asthma’
2 FEEES 5T 71EoA HAY AEu= A4S
H| 23 g HH4d H&E(COPD), 71B/AEES SOl o]
&S ol 7|=dAL2 H7E FASAY o EFE 237}
3t A A S 7| EE HIEEE 9L AT V' g2
Ao A= Igatd Ao wiER d8) HES Fddrha

B—caryophyllene, 1A 7|HA] A A ZA HS
7l (IL—-6, IL-18)2] &EH]E 3AA A4 5 o
23] Wy A1S AT = FHAEEE el Jg oY
Lo @A (nanoemulsion), U204 A 244E UEt
W g G4FE FEF, 293 557 oAzl A Fufdr]
9 A5 AEYARRE BS 24 H

Add 59 APAT L2 AFY muvmas =X W& o
%‘Q_E}-_ﬂ E%]:El_l& 19, 117, 234)'

(3) Brfw-2 B2 FAGERY 7 AstE &0
ZFAro 2 AR AZ ‘oligospermia’ T sterility &2
Aot B4 paroxetined Fosto] %]

Gukst T ofA] B—caryophyllenegs ©E E:=
sildenafil®t A FAYEL o, &% ZZJ4 PDE-5
(Phosphodiesterase—5), AchE(Acetylcholine esterase) 52
P FaAA A7) RAG st BT} FAF YT,

(4) XpERe 3] slF(E o= Qs Hul7E B A
© 2 ‘constipation’ T T4 diF F3F WHH|E CERY
‘Irritable Bowel Syndrome with constipation(IBS—C) &
FEEe FIoH (IARNHASTTT FARZDIREA
oM E FUNHAFILS B (Em) . AU (ER), AL
(%) 52 B5ol sigstr 9L g A= ()]s 2=
9 Atyho] FloFsla AlS|(BE)E AT AoE RO

g vk 2lofA f—CaryophylleneE Foi9h w2 tiH
A, A 254 Tl B3R AXHL 954 cytokines]
FE7F gaEol g oY B e, E9 o
E29 P AR 5-FUL TE, B, wue 4
A Wizobhe dehfe B8] g, o fUe ot
S0 5-FUE e 7| A% F58 583 22 2%
49 got 9 25 FHNA FHE

KRl e ARBYE B8AE S AT

o

(5) /MERM-Z AH RS T2 M (BrR)7 2 =
A gFOo WA ofxZ I Aro] FojAw SHERT}F wIe S
Uet ‘Strangury’ ¥ ‘urethritis’ 8 §EH-S %]}
Ao B, =2 AS5544S Ze v, B4
Aoy A45E XEst= Mdola sfjREHoRE SR
2 2Z3HLow Urinary Tract Symptom; LUTS)ol <&t}
2 el W] FAS SR RZA SdTuE 2
S AP g, 39T TS MERH FHLR AT 1|
=7 29 ¥ dF, Ald FE9S MAste &5 &3t
5 A4 A5 antet AddEoa Boko

Strangury E+ 3152 A A5kt JH3 in vitro =
in vivo B7HAONA Azl A Eg & B A =T
H ARoIY I I 5 FEEY S dal A7 =52
AR, AFE ot S T TAAIREA Aol A
Aot F2EY FEo] tha wtov 44 F942 ¥
Aths YAFAS Bud A7 QAT o] 2o Wik
Z3rE A& F cedrolZ whg2oA FEF, T 2 F
3t g, T EAL, B-Caryophyllene, epi—y—
eudesmol2 & F= A, dehydrofukinoned FAE=of oA
Eio R R FEHE fYstA AAste Tx223F AF
S-S ZhzF LpERTHL61TI9.259 = k210 A sinensis

Fol| A Ee]AAE 2—(2—phenylethyl)chromone @ -F-%=4

o
of

M

]
AR 52 3, 95 Aol RuE oy ¥ PFoA 3
E3% M 2, A malaccensis® sesquiterpene F=A),

2—(2—phenylethyl)chromone dimers 52 ¥+ &4<&
BT} 22 248, 240

o FHEE QA% 2214 A4S E B pf-caryophyllene©]
NSAIDZ -§4st upe-A0] 98t 2442 AARIL, H pylori
w9 4RAA d o 4 T& RERERY 93t =S
£ Ao gokspgoH 199,

80% 4AE& A FE2E2 vt
5 AN FoH, g AT FE25
GFz2ABHE A BAeE YEL, =
A 2—(2—phenylethyl) chromone A& X33t ==
da] Mz M| AVEE AAISHAIL, A agallocha FEEL
kA0 9 JAZAEE UYetli= 5 A7 257 R
TS 6196 mhata] o]t MyATFY] Frh g BHELS

ot
ol
S



() BsEhe Sieis FEol RS Aok 240
WY 29lo] FopE Ay BUY, BRAY 2 22 B2
AZAAAA] Pain in back and kneeZ JEHS 7|5}
kA AgF3%t Cedrol, B—caryophyllene, epi—y—eudesmol
2 Z3gFo] 2—(2—phenylethyl)chromone ¥ F=3] A& 9]

-‘T?-

FAT &5l TF FH9 AT WS dARR S T EE
Bae ZAZ el ditaoe] giokm BT 176 177179 23]
cedrol& HEY RE HdoA FBHEH 2 FFZ EA0]
BuEdn, Ay uAEE 2FEE& F3F JAK3, MAPK,
NF—¢ Bol Z-gsto] Fobels #24 7f

W7t waEgrlel %, FRud
249 5 W mrEn

FA Y&
211, 228)

Mol 282 3 &
FE2}, GRoE A

49, ,
3} AprEa ArE

Table 4. The Correspondence between the Pharmacological Activity Studies of 13 Detected Compounds in Agarwood and Treatments in

Herbology

Compounds (n) Effect or subject

Treatment in Herbology Number of Papers

/MERIMK (Strangury)

a—Agarofuran (1) Anti—inflammatory activity WM (Pain in back and kneed 1
E29 H
Agarospirol (1) Neuroleptic activity 1
Gastrointestinal protective T (Abdominal distension) 3
P KA (Unspecified constipation; IBS—C)
Anticancer activity 3
Enhances skin wound healing 2
Neuroprotective effect (Ischemic infarction) 2
. . . /MBS (Strangury)
A 1 2
ntibacterial activity RS (Pain in back and kneed
Improve periodontal health via 9
antimicrobial activity
Neuroprotective effect 2
Anticonvulsant activity 2
Reduce neuropathic pain 2
Effects of mental health improvement 9
(Anxiolytic—like effect, sedative effect)
. MEHIEE (Vomiting and hiccups)
H, pylori inhibitory effect SRR (Abdominal distension 2
JN
B—Caryophyllene Anti—infl tivit /MERM (Strangury) L
(37) nti-inflammatory activity B4 (Pain in back and knee)
Antiviral activity (HSV) 1
Prevention and control of alcohol drinking 1
Hepatoprotective effect 1
A remedy for women with decreased libido 1
Hypolipidemic effect 1
Anti—obesity activity 1
Immunomodulatory effect 1
Protective effects in chronic inflammatory 1
disease
Control of respiratory mucus secretion (Wheezing ajj;%;#jfr‘lea‘ Asthma) 1
Topical therapeutic agents for atopic 1
dermatitis
Local anaesthetic activity ERE % (Pain in back and knee) 1
Management of erectile dysfunction B ¥4 (Oligospermia; Sterility) 1
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Compounds (n) Effect or subject

Treatment in Herbology

Number of Papers

Anticancer activity 6
Hair growth promoting activity 5
Effects of mental health improvement 3
(Anxiolytic—like effect, sedative effect)
Anti—rheumatoid arthritis activity B (Pain in back and knee) 2
Anti—aging effect on skin 2
Anti—platelet aggregation activity 1
Activates the dopaminergic system in the 1
brain
Modulates autonomic activity via the CNS 1
Antianaphylaxis activity 1
Anti—oxidative and depigmenting activity 1
Cedrol (34) Antiarthritic and antinociceptive effect B (Pain in back and knee) 1
Antibacterial activity /MEFMR (Strangury) 1
Improve sleep disturbance 1
Analgesic activity B (Pain in back and knee) 1
Immunomodulatory effect 1
. . /MERM (Strangury)
Anti—infl 1
nti—inflammatory activity JEREEES (Pain in back and kneed
Insecticidal activity 1
Antileishmanial activity 1
Reduce neuropathic pain 1
Anti—obesity activity 1
Anti—osteoporosis activity 1
Anticancer activity 1
a—Curcumene (2)
Antibacterial activity /MEFIR (Strangury) 1
Effects of mental health improvement 4
(Anxiolytic—like effect, sedative effect)
Dehydrofukinone
() Analgesic activity B E% (Pain in back and knee) 1
Anticonvulsant activity 1
Anticancer activity 12
Treatment effects of multiple sclerosis 1
B—Elemene (16) Reagent for psoriasis treatment 1
Antibacterial activity /MERIR(Strangury) 1
Attenuation of renal fibrosis 1
Antifungal activity 1
Elemol (2)
Antibacterial activity /IMER R (Strangury) 1




el el AT

o°“
_L
e
B
1o
2
&£
=
M
o
1
|1-|-|>l-14

11

Compounds (n) Effect or subject

Treatment in Herbology Number of Papers

B—Eudesmol (1) Antiallergic activity 1
Anti—inflammatory activit MG Strangury) 1
Epi—y—eudesmol y v TE % (Pain in back and knee)
2
Antibacterial activity /IMERHR{Strangury) 1
0—Guaiene (1) Anti—platelet aggregation activity 1
Insecticidal activity 1
Anti—neuropathic pain 1
Longifolene (4)
Anticancer activity 1
Antifungal activity 1
Anticancer activity 2
o—Santalol (3)
Neuroleptic activity 1
Total 110

*(n): subtotal number for each—compound related papers

v, 2 %
Bz olxe AW 2o 2ol AEA, FEA, FE
A A %‘% B9 B2 E At R o2 149 A

A A4 o] 1F EIPEF ] HAle} §H FHEHA A ER
T% FA7F AorEn SAHY 9 A 2ol A ojorst
Hofo] A= B3 A (literature research), Al@H U "ﬂ
EZ A¥(in vitro), 28 T= A A¥(ln vivo), 28 &

oA feligt Az U ZFof gt AlPH ff d¥(ex VJVO),
AFE Z2IWE g5t A EH oA A (n silico), AAE
Ao 2 et 8-/ A9 A¥(clinical research) S22
MEFsto] AP=a ok, Ay XE2E 9 =9 &8-S
g of PR30 A A5t etehy Fx]ek ddf s}
A ojoFst g4 AAAIE AASt FHH R AvEgdH
Z ¥hA 9] Zpol e Hstal 32 Aatete] $Rte] Ay
250 gt sl A el A4S FA o WHAZL 4= 9L
A2 A7 JHo 2 T = ot AR Hr)

71&9] At F HeF, Hnf, w3, gL ol g fEx
At Ee AA7EA] AYPE W - o AT Al A
&85t A REAPARIETY FEE e LA B
g uh Qo gy of Ao W FAT S

-l> mlo 01'

opAfe] EakEl AEo] Ushs B4 rEzeh o BEEA
oho] ATIAE BAI3tel YA AAE DA A7E A
= v} i},

20094 0] FHelahehst A, TelA % BARES} A
2,0748& LR B23t wgabgol g U Beto] o
AELS 3 Aat 297 21%= AP (EE)AY &
TS gt A o] 223} o] ZofA] Bglaljof & Holeti 3
Fom, 73%= 71714E T8l Al e H7Y TR

Ay

h!
r
-

¢

i

0 B 5 olsis 2AYe) £90) Basi Su5
9&1:]_250)‘ wata] B A7 2AQ ko] FExd,gL-=x9}
A% 9 A8, A dE ¢ FFEEY oty 244
AT, 2en sy 4y 2 24 dugel ga
BFAE G B2 DL ANA2 Ygol 71
wak opjel, Ao 4k B8 9 Hoelsy AT Hoo)
ARe] WS ANT = 9 Ao Az,

A& (Aquilariae Lignum Resinatum)2 A 12 F oA =
HF@KE), Aloe woodZtilke st FEUFI(EHER
Thymelaeaceae) 2] AE2 8 AN Aquilaria agallocha
o] A7k AE 5o Hogict, TR A= 7Y
AER A agallocha 9o BARE A sinensis|ZE=FA;
CPIE RS SFERUL A7} BRE Ut BARA
SR Bol9A G REL AALT SAGT, of 23 9o
AAA A AFUF= HEES HZE ofdd 7|$E5 UE
W A=dlAof, ggo]Alo} F FEotAlof A Hof Ezstm
% 21%°] gz, A=

_L...

O

A, crassna, A.malaccensis 5
CITES(FABZA7|5HEHN) F&A (12 ERE0 BS
gha Qi) MRS R BRety (2 |ety, ke 3, et
B, B B 2gete] peRiRp, kg, RN S5t
MR HERS AT, WEMEIES, R, KM, ZIMERWK, FERE
o] AEe 7P Agke] 29 B S sesquiterpene
9 phenylethyl chromone F-=3] 29| monoterpene, 7]E}t
ke 3]k RS SIgHE(simple volatile aromatic compound;
SVAC) 5-& EFZH,

1. 202391 9% 99 7|20 AP FAR & AT =5
HASIS] PubMedoll Al 4287, ScienceOnolA 974 &
SHEAL, FEE =8Ol Il g Wgol gAY At

r° fllo
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59 gloju} & Fof gt =72 At &}
dqFete F 1237 =25 AU 4 =29 255 24
3l in vitro 7374, in vivo 304, in vitro & in vivo 174,
in vitro & ex vivo 17, clinical 574, literature research
13702 AgA H=2 ERsga, 9ost &7 IS Al
B FA= £ 2712 EFstan. Y, &

N Bl 21782 T B, FES

ek o
>

[¢]
A%7) BE B4 67, AN 2 T B4 2
47, AET R U Welxd 4 37, wel
Rapgo] g £8l7] o] AN R A B4 7
olElA(BRAA), Hwy| (HHA), FHH BA, o

uY SER 2 B4, 93 53 99 an JledY A4,
587 55, @ Hu4 B4, thgAETE A A g
32 W4 5ol 2 17 Folgirh

FEzsh oA AL e JEF F29 Aol de
T 2AE AR FET S IMEF, SRR, B
HEip, 237 HIBAYL IR, SEA FA-8o] o7t &
7] ol M KipER, 57 I B4 FhE,
FHBEL MEFMEE 27 BS3HAth(Table 2). 4,
et & 5 AAAE A F HAE AlE He 84, 36
1 24, F8x % A48 BT &4 5ol disiAes 2
SHo 2 &g ol tiF F7HEd A7t 7 AL
ARET A7 =22 4F7HA 223 FA 99 oS
ct.

¢

=~

je-e theat 2

(1) Anti—asthmatic effect(FifmEE): ¥ 43S >
B2 FoA A4 A4S Ui, JF 29 o ddL
A7 71FA| A EofA LPSE FE3 AEFA Ao E7II
(proinflammatory cytokine) IL—6, IL—82] A2 oFsIA|Z
oS 19 1L-6, IL—-8% A2 FAjol| A Asdtrta g™,

(2) Antibacterial activity(ZMEF#): Z3Fol| A Ea)3t 2—
(2—phenylethyl)chromone F%=H|, sesquiterpene A&
S L AL Staphylococcus aureus(S, aureus) A &
AL Uit 2 o] 9oe A 2 Ao thE oFE WA
(Multi drug resistant) OJAEo] et & A, Aufit A
oA &3 AN 299 S aureusell Hgt I LAl
BIHYH S aureuss QA2 ¥R HupzZo| &
Aok o 2279, HEd, dE, #4849, 485 59 #
AL gIEts 9l F SR gEA U,

(3) Anti—inflammatory activity(IMERM, TEREES):
A 2dL npe2d]  dF F9 2doA IR FA,
FA, 45 2EHA 9 AEFA cytokine S IA A
N7le 9% 9A 84 v, 32 NF-«B ¥ p38
MAPKE %gsto] NO, TNF—e, IL-6, IL-18 9@ PGE2%}
22 o 945 wAAY 2y, A4, dES dAsH 3
A% 4L Yehdon P Y. st Yo A 2e
AAZE 2-(2-phenylethyl)chromone A 29 33E 9
baimuxinol % sesquiterpene 3}TEE= NO A A,
NF- «B 28 §& 53 345 E4o] Ba=oh,

— Vol. 38 No. 6, 2023

(4) Gastroprotective activity(N&MH-TC3, FEAEAERE): A,
sinensisol| Al B3t 2—(2—phenylethyl)chromonei}
sesquiterpene©] 23t stojB & JFE2 &A44H JAS
Azo]| tidt HsFAHdS e, 2-(2-phenylethyl)
chromones o &3t JIF FEEL AT A2 A=
AHd (apoptosis) S AASFAT** . A FF FE2EL &
A gL B 9 A3 ol gt Rsego] k2 B u
A} O th2 A4 JF e FEEL npeA B
Ps o PSS FAATIEA IAZEE YEr+= 537t
BaEgth 4 8= AA X 7o ARG B3 FEE
Agfo] x3tE =, I I FEES FAEY AARES

b

flo

e

o

(5) Mitigation of gastrointestinal side effects due to
chemotherapy (GeiEfER, AigEHn): T3, tiE:HQd It
et glergel 5-FUE FE, %F, Wulel A7} wzot
b Uehis Hapgol qbdl ohg uR uheld]
5-FUE A= F JF FEES E83% &2 27 &4H9
95 38 £54 PAAA RIS Lepch )

(6) Respiratory protective effect(imieE): AL Ao
e 2d2 7| 8A] Az M gel a2 QI Absh &
Edg 2ot @A giet AATAHL et

(7) Urinary medications CMEGH): J&FS H713 =
ALE B3t 7 ARAH B2l @R 224 (Blood urea
nitrogen; BUN)Z} creatinine X7} Yobg L, A A7}
SHA] k2 AL X1} creatinine 49 38 &£Tof JFS
Felohs w7k Qe

2. PubMed AM At F, oA E2)gh J&2] oofshy
A =R &2 5948 B JLZHE sesquiterpene A& 2274
(87%), 2—(2—phenylethyl)chromone % chromone A ¥|
AE 304(51%), 7])Ek(sesquiterpene—chromone hybrid,
flavonoid %) 74(12%)2.2 chromone AE A&o] & ¢
AT A7t o gskth A& EH 2 (sesquiterpene)
23 (terpene)Ad 3HEQ YFOE Ado| FHYS £X
o] QoA FFAAA et FF 2 T, T, T
24 & UEtl™, chromone =4 Fat, d4tst, T
giejof, AR KT, Futolz L 5o BAHE A= A2 &
Hops 29 B dgzse ey, wF ool JImYAlo},
ZEdof, ekt F 578 AKX H3F 8 GC-MSE 3%
d AES BTt vz dxPE o JFL FEHeR
sesquiterpened T FHHA #HFE S3HE(SVAC)S X3
st AR HE AE 29 TF 2 &Yl A7t Atk
AL APATE T3 At vh vk, PubMedolA A4
27 Mol £ JE FF7F chromone AE 3jHE0]
sesquiterpene®2th © @Wet7] o] A3PATL} 2pol7t 9
R, ARE A B B4 A HEH sesquiterpene?]
3t in vivo & in vitro B4 @ E XA F2|9k] AATAE
v w2 2} Fhc}

Aol A HEH 13F JRol gt sty &4 =82 &



el el AT

11070] HM= gk, f—Caryophylleneo] 377402 714 &
Qk3l, cedrol 347, B—elemene 167, dehydrofukinone 674,
longifolene 47, a—santalol 37, epi—y—eudesmol,
elemol, ¢—curcumene Z} 27, B—eudesmol, §—guaiene,

a—agarofuran, agarospirolZ ZF 140]ith, o] Z1=E wvigt

oz Ao B2t FX| JrliEm. WY, EHES,
(B, 5 TR, FIAS ATYE =ES th ERst
B—Caryophyllene, cedrol, dehydrofukinone, epi—y—
eudesmol, @—agarofuran, @—curcumene, [—elemene,
elemol®] 8% &9 244 +=&ol W&dt= /\°§ Bt

ded Bag @4 et 223 A4 of-$-2

o

(1) p—Caryophyllene :
AA| &2 BRiERRE, EHTY, FES,
AL JMERMR, ERES, SR 7H/“i
Y By 24EHL2 R

Fautd B
SR

(2) Cedrol : ¥&Futels, FHEYE, IF, FHS 2

e, ., FES 42 IMEFRKSZ tf-Ssk it

(8) Dehydrofukinone : g, &85 A FERED,
T, FES B MEFRHSZ Skt

O

(4) Epi—y—eudesmol : &, TS5 T /MERMR,
TEF AL EREHOR
i i=g

(5) e—Agarofuran : I3 AT |MERM, ERES
° 2 o33t

Mo

(6) @—Curcumene, f—Elemene, Elemol . 3+ A

MERMT -5 5T

oj¢p A== oA HEH 13F &) et YoFst =&
11012 F 4580 AR 4oz ZRJAT ol T 34 &
ol A B —caryophy]lene @
santalol, @—curcumene, longifolene®] 6 4
2ol 25 o= 7HF gt I geoE 392 % ?’Z}%‘{h
AR S AAAZ N EAo] 94, I B 74, ¥R
7 24 51, FES 44, 237 B3, FHAF 4. AF
8 5 %‘rﬂ g4 77 34, 1=l7\1]§£ 23 27 Folith

B—Elemene, cedrol,

)
2
N
R
o
1o
i
2
N
N
o>
o
ox
mor
A
5O
rlo
_?Id
n.?.
ox
[
[RUNN
. oN
=\é
[

sesquiterpene ¥+ A + =
AT SOl 2ol wolu 2 SANA x]-gﬂz—]gg
AsHE AT Ee A AdE AL A 2FH
71l A7) wiEel AHA &8-S A% JFHF AT A

(i
i
)

a3t st g

4317] B35 &4 9 H pylori

SRy 13

M

uioh PeiE AT RAEE, BUsted A £X ANFL
¥ 4 Qe ARt xﬂuﬂxﬂ 9 g, R
B0 Qe S Aujal Ak w

¥ Aog oy

AFe AR AgAYTHE 78S vioR o
RSS20 ok AA W, BaH ATE obF BEG
Adolm AR Aol e BET ThFT AF L A%
A ES] AR Folth, BE THE vhgoz sel APL
dheros el ofelEy ATE SAshA B e o
A7 AT & & gk AW B A7 AFHoR
Agele AW vhroz sk ojskat Hebeel HREA
W 5 AFS vio® s A olopste) wye] WAL

3 S F Ye 7S BASHT ol HiR e R A
FEG 6 o WS anH o thoFgt Bopol A &4-51v]
ARt FES AABLAL g A 27 Jokar sHAlh o
ATE AZIZ GEolA T e 7HAE tE FAl
oM e FF B2t a5l et o oJoFsr A2t
S Tl BEAS L AT ot EEHIE 7 Hidh

v.4d &
e Warel ookt B EE L ABATA HEE
e B9 Sl Aol AU B clorst 2y =08
A8, Bgstel Ao WY AT Aot wxst FX\oke @

B4 - ZdEo}‘RiE}.

1. 202349 9¢ 99 7|Eoz PubMedoA 42874,
ScienceOnllAl 977, & 52574& 39t 55
HAY A T fle =S AL Qokst &4
oY =28 F 12340t

1-1. ojoFst 4 1237 =8 AR S| wet W
UE $28 467, 02 b Y $22 57, 3
ol Bel AT B3 594 X BAAT 134
o FEAGD, ARHORE 227kK BA Hofz
wastan,

642 HEHEHEE FA F2Hgol ogt 435k7] Aof

274 jtﬂﬁﬁw 357 B3 g4 1A
g4 249 Fapng e Zhzk of-g
T & —3— MERM, JAFS =
q 7ol BAte] 4 7hA
o3 A= /J\TE%’?&MW Eﬂvo}‘ﬂq. o] Qo] gk
A B3 SHE & 2—(2—phenylethyl)chromone
AE2 849 FE35 &4, 949 HAZ B3 g0l
BREQT, AA2FH E S (sesquiterpene) AdEL2
A AT 7H4j 47, HANZ 1S &4 471 9 3¢

ol Fl
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2%

O_J..

64

ol

o Ztzy HuE I},

2. APAFNA g AT A& EAE T3 gl
/ﬂl*%’%Eﬂ H(sesquiterpene) 13F2] o|oFst &4 =
2 11040 AN, o)F Mz Mg F
29t EH~°}°1 AR ZddE= BRI 24 i®
JEREE, MEHE, FEREE, AMERMR, BRI,
MR,  KEEmY  deste A W& B
caryophyllene, cedrol, cehydrofukinone, epi—y —
eudesmol, ¢—agarofuran, ¢—curcumene, S—elemene,
elemol®| 8% A& 437| BS FJAF, FHFUtEL,
FUAY, AE A, G, L7)2A A, 557 HA

2] BT So B 247 =2 T Selshant

3. & AFE T3l 2= AFY FA) WEALIE, Fm
B, BFHEe, KIGHER, AMER, TR, BRESol
tiste] Ao oot At et e & AU

3-1. 2234 X oo JF FE€ 4 IF Fd 2

g2l tigh A A7 AL, F TR, 94 471%

33}, e AL A a3, FEIA, 9F 37 "

Pt T FAol BiE Eoks 7t 478 FF
o
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