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Ethnomedical uses, Phytochemicals and Biological Activities of Zanthoxylum rhetsa
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Abstract

Zanthoxylum rhetsa (syn. Z. budranga Wall. Ex. DC., Z. limonella) is a medium-sized tree with pale
corky bark that is distributed in the tropical and temperate regions of the world. In Thailand, this plant is
found mainly in the Northern area. Z. rhetsa has been widely used in folk medicine to treat various diseases.
The review reveals that alkaloids are the major substances of Z. rhetsa and the minor are lignans, coumarins,
amides, and terpenes. There are several data in the literature indicating a great variety of biological activities
of the isolated phytochemicals, which exhibits antibacterial, antioxidant, anti-inflammatory and anticancer
activities. In view of the enormous medicinal importance of Z. rhetsa, this review aimed to compile

the currently available information on its ethnomedicinal uses, phytochemicals and biological activities.

Keywords : phytochemicals / biological activities / Zanthoxylum rhetsa
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mslduselaainiamuenfuting (Ethnomedical uses)
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1998; Chowdhury et al., 1994; Reddy & Jose, 2011)

msqumnﬁﬁt"ﬂumﬁﬂsxnﬂummmﬂqq (Phytochemicals of Z. rhetsa)
/1A (stem)

ansarndulanaelsdimuresgauliunsang (Tayaunavaesie; Swdadesudl Uszinalne) Hanswgnw
Lmﬁﬁlﬂumﬁﬂim@ﬂun@u,fa@maam'”I,ﬁu,ﬂ' A lulauLaan1aass Aa limonelone (1, 0.04%) Walspdluauuea
ARaE Aa dictaminine (2, 0.53%) winlaNuuwBALLOaAIALS AB N-nornitidine (3, 0.02%) Anslungu
ANWUU AB ()-asarinin (4, 0.02%) uazaisualsunfnielud 1Aun dinydroalatamide (5, 0.52%) Wa (-)-
tembamide (6, 0.17%) (Tangjitjaroenkun et al., 2012) falnseaineniaailvaanslsznayludduuans
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ihydroalatamide (5) (-)-tembamide (6)

NINT 2 @VTNENERANANAIUATG

wlaananau (stem bark)

letl p.d. 1959 nquASuTas Chatteriee  WudndauilAanaasdndiunzdns (Fayaunaswasie; ias
Kerala uaziils Assam szimaduie) Hansdluauiiuesdlesnandsldun metsine (7, 0.01%) rhetsinine
(8,0.05%) rhetine (9, 0.01%) Waz chelerythine (10, 0.014%) uazWLINAA"T lupeol (11) Tugnsvdndediunnia
0.7% (Chatterjee et al., 1959) ufaﬂf«nﬂ‘f:ﬂ@juﬁ%fwm Somanabandhu 1fvinnnsuenansasdilszneuanndau
\Waenafiunzng (Tayaunadzeiie; gnanuuiaAsnAum Sadnglaie dssnalne) nudilansngnenai
fiflunsdlsznavlun rhetine (9, 0.03%) lupeol (11, 52.8%) xanthoxyletin (12, 0.4%) osthol (13,0.28%) Wa
scopoletin (14, 0.37%) (Somanabandhu et al., 1992) LL@:Lﬁ’a’ﬂ A.A. 2000 Ahsan LlazAtly (Ahsan et al., 2000)
IBuanansesfilsznauainansaiadutlinnaanaime soailden dunzaa (foyaunavze9iis; 1129 Dhaka
UszimAtiananine) ‘Emmqﬂmﬁ@”ﬂm%af:wudwﬁmizﬁﬁﬁtyﬁmmammniéﬁﬁ@ 2417 12 (0.0006%) 419 sesamin
(15, 0.0012%) 3,5-dimethoxy-4-geranyloxycinnamyl alcohol (16, 0.0014%) was 8-methoxy-N-methylfrindersine
(17, 0.0015%) AInNd0yANITUENAITIRI Ahsan  WATATME %LﬁuﬁdﬂﬁmmmmﬂfﬁﬁmﬁLmﬂ”lﬁﬁﬂ?mm
Aaudinatiag

nnsAnEnesdlsznaumnaaRannuldenduresuzaissiunetnsse iiasaunsiis Sreelekha uazANLE
(2014) lAnn1suen@nTe9AUsTnaLaN N aNIZdauruINaa9iLannansiu (prickles on the stem bark) WU&NT
laloa3TuAnueamaees 2 a15A8 6-acetonyldinydrochelerythrin (18) WAz arnottianamide (19) wanannil
fyladunsiansaniuiaecans 18 faerljieasindulaelilnnenlulslalass (sodium borohydride, NaBH,)
lfans1lsznay 6-(2-hydroxypropyl)dinydrochelerythrine (20) tEluansuamnsnust %qim?\‘m’éwmﬂ\amiwqﬂmmﬁ@Wﬂ
dowilAenfunzdns uansluninil 3 uenanngnadiesdilssnauiinuludauddendfuillingalludai
§9319718971UN19398 189 Tantapakul WAZADLE ﬁié}’ﬁ’]ﬂ’mmﬂmiwqﬂmﬂﬁ@fmrﬁ’l’qm'wﬁﬁmﬂwmuﬁuv%adqu
wasnandiunazsn (Tayaunasreviis; Saudni@iense dszmalng) nanisisanudrlasesdlsznauaiinlud
A zanthorhetsamide (21, 0.004%) uAz@"ITALET LA 1Eur a191senay 2 (0.021%) 4 (0.28%)
18 (0.03%) @17 N-(4-methoxyphenethyl)benzamide (22, 0.027%) alatamide (23, 0.002%) dihydrochelerythine
(24, 0.004%) 8-acetonyldihydronitidine (25, 0.011%) horsfieldine (26, 0.037%)was 5,7,8-trimethoxycoumarin
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HC
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xanthoxyletin (12)

osthol (

N HSCO
N O
| H CO
OCH CH 3
373
8-methoxy-N-methylflindersine (17) arnottianamide (19)

6-acetonyldihydrochelerythrin (18)

, 6-(2-hydroxypropyl)dihydrochelerythrin (20)
2T 3 arsnnEnARanguLfenansiu

TP Hacomr@ O

alatamide (23)
zanthorhetsamide (21) (N-4-methoxyphenethyl)benzamide (22)

OCH

3

X
HO H3CO (6] (6]
OCH3
CH H CO
dihydrochelerythrine (24) 3 ® horsfieldine (26) 5,7,8-trimethoxycoumarin (27)

8-acetonyldihydronitidine (25)
ANA 4 arsngniaiandanilaenanfiusaniugiun

fautdaansan (root bark)
\ & | aAa A o Vg - o u o a A o g w
mmﬂmnmmmmmammmmLw l,mwu’]m’]mul,ﬂ@faﬂmmmmu HNNAUVRN LL@ZLN@‘W’]SL‘MLL‘MQ
a & o o & = a4 A = o o o a
iwWaansnastuNuEnLIAIIaWagln (Nwh 5n) @‘ULu'a\'imnmmm‘?W@mmmmii_lmLLmuI‘Lli’]mmsLu Ahsan
WATANLY (2014) Wndauilannaan (ﬁ@ummd\??f@\?ﬁﬂr 1e9 Gazipur UszinAtananing) iinnnisanafagiuni
A = % P Py
u@@LL@“LLﬂﬂmﬂMmmwmwLVlﬂuﬂTmmIVlm’]W WUa1INH U AN AR LEs TEuA a13Useneu 7
(0.06%) 11 (0.08%) d417N4NUDIAT 15 LATA1T xanthoxylol-Y,Y-dimethylallyl ether (28) (0.06%) piperitol-Y,Y-

dimethylallyl ether (29, 0.04%) uazanslungulamaieilulau-naiiuuesnaass Gailuarsaiinluddn 5 a9
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lBunang chelerybulgarine (30, 0.07%) simulanoquinoline (31, 0.05%) 2'-episimulanoquinoline (32, 0.06%)
2,11-didemethoxyvepridimerine B (33, 0.06%) wa< rhetsidimerine (34, 0.08%) (mwﬁ 541)

piperitol-Y,y-dimethylallyl ether (29)
CH OCH
3 3

chelerybulgarine (30) éH OCH
3 3

simulanoquinoline (31)

Q)]
C-C terpene linked alkaloid

dihydrochelerythrine
CG-C11 linkage

} sesquiterpenoid

rhetsidimerine (34)

MW 5 n) mnuazidaansinuzdng (Iv0: dranmineddaw) o) arsngnueaiaingauaensn a) faet
n19iNA C-C terpene linked alkaloid ATNATLNLY C-6 U84 dihydrocherythrine ilag C-11 284 sequiterpenoid Tu

Tuana189a19 30

AINAINT 51 1HaRNA N TATNas19199473lud 30-34 Taflulanasad lulau-masiuuaaniaas s

wansliidiuiensinnueteirsgazeeulsirieiiduessdlsznauundas lwnisuanaisniindinseasng

[
o =< o 1

LeulufaensasaiuerszndaRi e uLAT AU UAENIAIAY 11 anstlsznay 30 Baiaannistiluiana

'
o a

2839419 dihydrochelerythrine  dufuansiunualasdyisninmniuesdlszneulunzdsaguialiitianig

v
% o 1

wensdanwdulianaauinlugTufioaiuszseudne C-6 289 dihydrochelerythrine  uay C-11 984819

v
°

sesquiterpenoid Aienanianndauiiiurinsdunenssiveludautlasnsin Aswananuuanisiia C-C linkage

unnd 5a

faulunazua (leaves and fruits)

! 4 1
a o A o K

dquluaasuzaaailudauinfinnninundseneauiuevnslszinndnan dnaqan vizadnilailasann

=~ A a a e v @ v o a S o @ -
N@q?ﬂqﬁq?ﬂﬁgLﬂV]ﬂqﬁU‘lﬂLmeLL@:;Nﬂ@uﬁﬂN RTNFLEATRULAN LA LEaYANNTNNWMaNsz el uasAlsznay

IANTIMENANERTYTNT TR 20 (RATUT 1) WNIIAN — AQUIBU W.A. 2558 241



UNAINNITINT

(Prabhash et al., 2014; Payum et al., 2013) H31EMUA1INNEAN UAIUNALDINELN (T AUNANYEINT;

panaviall nganny dszmalne) Inenguidaves Ruangrunsi (1981) Wud1d@ns dictamnine (2, 0.04%)

1
a

xanthoxylin (35, 0.4%) Laz&1s arborine (36, 0.001%) (HuasAlsznay TaelenIzagnedaiTennun TN
’Luﬁ?wﬂumnLmﬁmm'ﬂ\mwwﬂizﬂﬂuﬁwmaﬁ p-menthane (37) trinydroxy-p-menthane (38) uwazAmXud (Fish
et al., 1975) Fauandlaseainelunng 6 wananiidietl A.A. 2013 Arunkumark wa Paridhavi W§¥innsAne
mﬁmmmaﬁiwqnmﬂﬁ’Luﬁ”ﬁﬁwamzmmﬁn@'qum@ﬁummﬂm%ﬁﬁumnLﬁm Mumbai 1384 Delhi waziiles
Kerala Useimaauias Inaldmatiawialasulnnai-unagadningiuyis (GC-MS) wud lursunenssvewin
5.5 N5 (m@u:ﬂqqﬁl‘uﬁwﬁﬂ 300.0 g) alEannnsaindaaniandudaslerin faissznm monoterpenoids 39-60
Lﬂumﬁﬂ?mﬂu‘lmﬂﬁma 1-isopropyl-4-methylenebicyclo [3,1,0]hexane (39, 48.39%) Lilua1snan (Arunkumark

& Paridhavi., 2013) 18 lANA3I9NIANIBIANTUANDRAAS AT 7

COCH

ﬁjifw@w@%

3

p-menthane (37
xanthoxylin (35) arborine (36)

trihydroxy-p-menthane (38)
2t 6 anannenaRany lugaunauasiTua e

-0 Wﬁ%ﬁ

1-isopropyl-4-methylenebicyclo[3.1.0Jnexane  (2).3,7-dimethylocta-1,3,6-triene (E)-3,6-dimethylhepta-1,3,5-triene  1-isopropyl-4-methylcyclohexa-

(39, 48.39%) (40, 6.05%) (41, 3.46%) 1,4-diene (42, 2.98%)
OH / 5-isopropyl-2-
methylbicyclo[3.1.0]hexan-
/©L< W 2-0l (43, 5.25%)
1-isopropyl-4-methylcyclohex-3-enol  2-(4-methylcyclohex-3-enyl)
(44, 2.85%) propan-2-ol (45, 2.33%) 3-isopropyl-6-methylenecyclohex- /éj

4,7,7-trimethylbicyclo[4.1.0]hept-2-ene
(E)-tetradec-5-en-3-yne (47, 0.65%) (49, 0.86%)

dodecanal (52, 0.68%)
copaene (51, 0.90%) caryophyllene (53, 0.36%)

berb (50, 0.19%) )-1,4-dimethyl-7-(prop-1-en-2-yl)-
euperene K 1,2,3,4,5,6,7,8 octahydroazulene (54,0.92%)
4a,8-dimethyl-2-(propan-2-ylidene)-  1-isopropyl-4,7-dimethyl-1,2,4a,5,8,8a
1,2,3,4,4a,5,6,8a-octahydronaphthalene  -hexahydronaphthalene (57, 0.25%)
0,
1,8a-dimethyl-7-(prop-1-en-2-yl)- (56, 0.58%) o
1,2,3,5,6,7,8,8a-octahydronaphthalene \
(55, 1.06%)

S 1-methyl-2,4-di(prop-1-en-2-yl)-1 1-ene (48, 1.52%)
/\/\/\/\/\/ E % -vinylcyclohexane (46,11.67%)

tetradecanal 1,4a-dimethyl-7-(propan-2-ylidene)-
(59, 0.40%) decahydronaphthalen-1-ol (60, 0.35%)

1-methyl-3-(3-methylbutan-2-y)-4-
(prop-1-en-2-yl)cyclohex-1-ene (58, 0.48%)

NINA 7 mi‘wqnmﬂmuﬁﬂﬁuu@mzl,wmnmum
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qvn%vnﬁqmwmmmewqnmﬂﬁmwﬁmmnuzﬁw (biological activities of some phytochemicals from
Z. rhetsa)

2 aAa @ o ' ! ' | Ao A a d“l
annissusNiayaaisngnmeiiniduesdlszneuresnztosnudn nrdaaiungdnatianiisluana
dl % d-ﬂld % v ¥ ﬂ’/’ 1]

Zanthoxylum Mitlsznaufiaaansininiannumnainuanen1aiuliansadns annisdunuluanazesansvisludon
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f19dsznay

ONENMSTININ

LAN®NFA19DY

Isoquinoline alkaloids

N-nornitidine (3)

chelerythrin (10)

6-acetonyldihydrochelerythrin (18)

6-(2-hydroxypropyl)dihydrocherythrin (20)

dihydrochelerythrine (24)

8-acetonyldihydronitidine (25)

Quinoline alkaloids
limonelone (1)

dictaminine (2)

8-methoxy-N-methylfindersine (17)

Dimeric quinolone-terpene alkaloids
chelerybulgarine (30)
simulanoquinoline (31)

2'-episimulanoquinoline (32)
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2,11-dimethoxyvepridimerine B (33)

rhetsidimerine (34)

AnuLTlunNEFaasNsI3

AU EFamaguz3e

udauwupfFy anuluisremagusii

AnuLlluneFamasuz3

Sreelekha et al., 2014

Penali et al., 2007
Platzbecker et al., 2003,
Vrba et al., 2008

Sreelekha et al., 2014;
Tantapakul et al., 2012;
Yang et al., 2009

Sreelekha et al., 2014,

Vrba et al., 2008; Yang et al.,
2009; Tantapakul et al., 2012
Nissanka et al., 2001;

Tantapakul et al., 2012

Tangjitiaoenkun, 2012
Tangjitiaoenkun, 2012
Chen et al., 2008
Ahsan et al., 2000

Ahsan et al., 2014

Ahsan et al., 2014

FFIT 2 ANUBLHANNTTWLNTRALAZONENNTININ

f15UsEnauanLuy

ONENITININ

LANA15A19DY

sesamine (15)

horsfieldine (26)
xanthoxylol-Y, Y-dimethylallyl ether
(28)

piperitol-Y, Y-dimethylallyl ether (29)
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AULTRTI

Ahsan et al., 2014; Yang et al., 2009; Tantapakul
et al., 2012; Lima et al., 2009; He et al., 2002
Tantapakul et al., 2012

Ahsan et al., 2014; Chen et al., 2008;

Lima et al., 2009

Yang et al., 2009; Lima et al., 2009;

He et al., 2002
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@N’f’\iu (Coumarins)

L4 v
a

asszinman T iluan sl nEneTanna lunsfinumeuuae fiaunzde aanisudeingediaen
(anticoagulant) ¥#8 gy uN19ENEARAIAEA (vasodilatory) TnafiavnTivAnaeasnIsliannguanisuAedaw
Innjansnguilaylafuadnapasniudunse (Murray et al., 1982) TeiNTans Zanthoxylum SNWUANIANTI
Uszinn lalalnsWalsnuisu  (dihydrofurocoumarins)  WalsAusw (furocoumarins) way twsnTuauisu
(pyranocoumarin) s lAunansdiearsngnainiiuesdisznanlunzasanudn wuansdssinnauisu 4 ans
=

AR xanthoxyletin (12) osthol (13) scopoletin (14) WAz 5,7,8-trimethoxycoumarin (27) @ﬁﬂﬂﬁiﬁuﬁu"ﬂﬂg@q%ﬁ

= =~ = ¥ o Y o =
NINTINTNNLAEHNTIENIULATURIANTANNAN W@ﬁ?ﬂiﬂﬂﬂﬁl’]?’]\?ﬂ 3

A5 3 ANTTULNTUARNNTLWUAZONENITINN

a9ilsznaunniiu qnamedanw LaNAN9a19aY
xanthoxyletin (12) V‘].Ifi‘umﬂﬁﬁ“ﬂ ﬁmﬁyfam Fusniay Tsassi et al., 2010; Nakamura et al.,
anuiTlunNERamaguzEy 2009; Rasul et al., 2011
osthol (13) ANMHNITIUAMFADTARNZIS AARINTTUWH GiNWNNT  Chou et al., 2007: Matsuda et al., 2002;

dnigy dudannznszanngu (antiosteoporotic)  Liao et al., 1997; Ojala, 2001;

#uides Shukla et al., 1986
scopoletin (14) Fueandadis Fusniay Malik et al., 2011; Ding et al., 2008
5,7,8-trimethoxycoumarin (27) AR Se Tantapakul et al., 2012

valug (Amides)

ansdsznauelumiiluansngudn ”ty%nn@iwﬁqﬁLﬂumﬁﬂixﬂ@mmﬁmqa Zanthoxylum wazdnwulu
douna Waenua §du viledousn WeRansanaininseaiannaailinnuieludainan olefinic alkamide
Fafinainnissansafuaensalasiu gy nanlaludin (linolenic  acid) v38 laladan (inoleic  acid)
dugnsdsznevleladofiatediu (isobutyl  amine) weaudiuAnisnuasuelsnidnieludlszinn trans-
cinnamoylamide uavayius  Aruiulunzdceiiseeiudnisenaufouanslsznautaluiguinaaiu i
Zanthoxylum zﬁ"ﬂ%zﬁluj 15un a13tszna dihydroalatamide (5) (-)-tembamide (6) zanthorhetsamide (21) N-(4-

methoxyphenethyl) benzamide (22) uaz alatamide (23) F4dawiluasinanagnanisdaninitiaula Auans

= =
aszRanlunNeh 4

F15W7 4 1@ IAUNTHAAINNEIIUATTENNTINN

asisznaualus qv@:mﬁqmw 1aN@1981989
dihydroalatamide (5) Fruaandindis Tangjitjiaroenkun et al., 2010
(-)-tembamide (6) ammquﬂmzﬂmﬁmﬁw (hypoglycemic) Shoeb et al., 1973
zanthorhetsamide (21) AT Tantapakul et al., 2012
N-(4-methoxyphenethyl)benzamide (22) TfauuaTice Tantapakul et al., 2012
alatamide (23) TduueTGe Tantapakul et al., 2012
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