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Abstract

Makhwaen (Zanthoxylum rhetsa) is a Thai indigenous medicinal plant widely used in traditional
practices. However, scientific information on essential oils derived from the fruit pericarp in western Thailand
remains limited. This study aimed to analyze the chemical composition of essential oil extracted from the
fruit pericarp of Z rhetsa collected from Nong Ya Plong District, Phetchaburi Province, evaluate its
antioxidant activity, investigate its anticancer effects against human colorectal cancer (HT-29) and liver
cancer (HepG2) cell lines, and assess its safety toward normal cells. The essential oil was obtained by
hydrodistillation, and its chemical composition was analyzed using gas chromatography—mass spectrometry
(GC-MS). Antioxidant activity was determined using the DPPH radical scavenging assay, while cytotoxicity
was evaluated using the MTT assay. The results showed that the essential oil yield was 1.42% (w/w), and a

total of 25 compounds were identified. The major constituents were sabinene (42.45+1.21%) and
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terpinen-4-ol (12.76+0.14%), indicating a sabinene-dominant chemotype, which differs from reports in
other regions of Thailand. This finding highlights the influence of geographical factors on secondary
metabolite biosynthesis. The essential oil exhibited moderate antioxidant activity with an ICsp value of
36.23+1.47 mg/mL. It also demonstrated dose-dependent inhibitory effects on HT-29 (ICsp= 147.80+1.33 pg/mL)
and HepG2 cells (ICso = 125.58 +1.64 pg/mL), with HepG2 cells being more sensitive. Notably, no cytotoxicity
was observed against normal fibroblast cells within the tested concentration range (6.25-200 pg/mL). These
findings suggest that the essential oil from the fruit pericarp of Z rhetsa is a promising source of bioactive
terpenes with antioxidant and anticancer properties, along with preliminary safety toward normal cells. This
study supports the scientific utilization of Thai indigenous medicinal plants and their potential development

into sustainable health-related products.
Keywords: Zanthoxylum rhetsa, Essential oil, Chemical composition, Antioxidant activity, Anticancer activity
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iluatasdoieneulunssuensiuiu 3 ass sudusnsuismnuazihliuiafoweulensalafoudamn
mntunsesuaziilUssmeivhazanseenieiniesnaussmeasuuumyungldinnuduanas auldifuddunes
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Tngonfedeyaniadswudalasuinnflasuguuaanlasiuns lnsordedeyauuaanndumuiouiisuiu
gutoyauuaannsuveneufinneiuasdonaves Adams (2017) uenainil lévnisduamardvinisiniiu
(Retention Indices; RI) vesasusazyialagSouiisuivoynsualsuinsgiunguiaanu (C8-C20) neldante
MsATideIiuuuReiulLaTaan3Ylin Elite-5MS nstuduriinvesansusenauiiansanianauaenAdodves
Aseinisiniuiirualdtuaiisenuluenaisdnsda (Retention index matching) saufusiauaenadas
yesaLnA$uIA (Mass spectral matching) fiogluszsufisonsuls wazlunsdlifiarsuinsgiudneds Idvinis
fuduifisiAusesladulandu (Coinjection) waresAuszneuldsUiinavesasuiazsinsenulugivesiosas
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NGB RN (Response factor correction)
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3 C (Control) : 19UDA + DPPH
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AIANUIRING % Radical scavenging = (A control — A sample ) x100

A control

lny A control fi8 ANsgANAULAURIYR C
A sample fB AINITRANGTULANTDIYN A -A1VDIYA B

Aarmdutuiiaunsndudieyyadaseldiosay 50 (ICs) Fuammnnsmarmduiusssninetosay
nsffudseyuadassiunnudituresasadn Wisuifiouiuansunsginiiug
nsnagauanuluiusaiwad (Cytotoxicity assay) (Buranrat & Utsintong, 2023)
nanzdsagad wadilldlunisding T
waduni : Human fibroblast cell
waduzSealdlug  : Human colorectal adenocarcinoma cell (HT-29)
\waduzISady : Human hepatoma cell (HepG2)
wadgninzidedluomadsneadiivingan DMEM Ladudaediugnlaluasss (Fetal bovine serum)
Yowaz 10 uareUfTaug meldaniiy 37 esrneadea Tuussenaideniveulasenleddosay 5 nsvaaey
arundufivsowad quisiueadvosituvenssvenniudennanstas Ussifiudieds MTT assay lnewadgnld
adlusumzdsLsadLUL 96 o warUnauldarmuuiivangay nduduihiuronsamefiauduty
0 6.25 12.5 25 50 100 waw 200 lulasniusioRadans wagvadunan 24 9l ndsasunaty iiuans MTT uag
Uusle antfuazansndnleduneu (Formazan crystal) faefavhazateflvmnsan was nAn1sganduuasde
w3nsgululasinan (Microplate reader) Ing/l4ia1 Doxorubicin vJu Positive controls

msﬁ’mm?@aazmsaguisamsuamaa‘ (Cell viability, %) = A samplex100
A control

Anmnududuiidudnisesgrevadlddosas 50 (ICs) AuraannsdALELTLEsE IRy
Wintuiuiesaznisedsenvesan
AMFIATIZHNSEDR
nMsnARpmmLARILuNsoEesa LT UUBEsY (N = 3 independent experiments) LazWaAING
Dudnedssdundsavuinnsgiu (Mean + SD)

NaN15398
AN ALAZANYAEININEANYBILSUVBNS BN ADNHANZY 29
nnsafaiunenssmeanUdennauzdas dre3snsndudiot sannd 1 Tneldsethaimin
57.9658 nSunuin ldinsiunensine 0.8259 ndu Andudevazrandnwinduiosas 1.42 Tnotmin wasdnwae
Mameamwesintiunensymefadaldiidnvarduvesala 1aidd uasinduneuawizs fannd 2
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awnlasiams fnsneit 1 waglasunlnunsuuuulosausa (Total ion GC chromatograms) vestnsfumeussive
fiafnandensa ves Z retsa il 3

1.2x107 q

— HS-GC/MS
— SFME
1.0x107 1
) — HD
8.0x105 “
= L IL.A C
2 5
5 6.0x10°
=
40108 Jl ] I l b
2.0x108
0 — *Jlu i L. : a |
> L 15 20 25

Time (min)

A 3 Tasunlnunsuuuulossusau (Total ion GC chromatograms) vestinsiunexssmediatinanidennaves
7. thetsa Tngldinaiia (a) nsndudaetin (Hydrodistillation; HD) (b) nmsafadelulasiuuuldldsaiazans
(Solvent-free microwave extraction; SFME) wag (o) inatdalgaaiug-unalasuilunsid/wugaiunlnsiuns
(Headspace gas chromatography/mass spectrometry; HS-GC/MS)
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A15199 1 a9AUsENaUMAATivessueNsyweNanalaanUdenus9lngdTnsnaunlein

No. Constituent Molecular  Molecular RI,, Rl Relative
formula weight P Lit peak area (%)
1 Tricyclene CioH16 136 920 921 tr
2 O-Thujene CioH1s 136 922 924 0.29+0.01
3 O-Pinene CioH16 136 927 932 1.67+0.01
4 Camphene CioH16 136 949 946 tr
5 Sabinene CioHie 136 963 967 42.45+1.21
6  B-Pinene CioHs 136 967 973 1.57+0.04
7 B-Myrcene CioHie 136 982 983 0.84:0.02
8 Q-Phellandrene CioH1s 136 997 998 1.47+0.02
9 Q-Terpinene CioHi6 136 1009 1010 0.37+0.02
10 p-Cymene CioH1a 134 1015 1014 4.88+0.05
11 B-Phellandrene CioHs 136 1022 1021 9.31+0.11
12 1,8-Cineole C10H180 154 1023 1026 0.39+0.00
13 y-Terpinene CioHie 136 1053 1054 1.65+0.00
14 (E)-sabinene hydrate CioH180 154 1065 1062 0.13+0.01
15 1-Octanol CgH180 130 1069 1064 0.27+0.05
16 Terpinolene CioH16 136 1081 1079 0.40+0.00
17 Linalool C10H180 154 1102 1101 4.20+0.24
18 (2)-p-2-menthen-1-ol C10H180 154 1122 1118 0.56+0.04
19 Terpinen-4-ol CioH180 154 1179 1177 12.76+0.14
20 Cryptone CoH140 138 1184 1184 0.07+0.02
21 Ol-Terpineol CioH180 154 1194 1189 2.89+0.00
22 Decanal C10H200 156 1207 1206 4.21+0.13
23 Linalyl acetate Ci2H2002 196 1254 1257 0.09+0.06
24 Phellandral CioH160 152 1266 1276 0.08+0.02
25 (2)-5-Tridencane CizHas 182 1270 1274 tr

Rl retention indices determined relative to C4-C,, alkane homolog series on Elite-5MS capillary column

Exp
Rl ;;retention indices taken from literature
tr, trace amount (relative peak area lower than 0.01%)

1NA97 1 wanmsTiasiginuasUsenouiaun 25 ¥iia awnsodanguanseanidu 2 ngundn Téud
1) ngululumesity elnsasusu (Vonoterpene hydrocarbons) ssanuanstunduiiduau 14 wiia lnsansiinulu
USinagage loun endiuu Fevar 4245 + 1.21) luan-lauaunsu (Fegay 9.31 + 0.11) uasnsn-ledu (Fevax
4.88 + 0.05) mﬂumjmﬁﬁmLﬁué’mdawﬁﬂ%aaaﬁﬂizﬂauﬁwm Tnsanzaduniaduesdusznausuveniiy
veuslvgNFeNHaNzY 9 tay 2) nqululumesiiuviindoandiau (Oxygenated monoterpenes) AFIANUATT
Tunquildruiu 11 viie Tnsansddndinuluuiinags 1Hun wosfiuu-doen Gevay 1276 + 0.14) wania (Fovas
4.21 + 0.13) uaglaunga (ogay 4.20  0.24) MInTRNUNeITWL-G-00a TulSinaawEsiouisnennmsdann
vonisumeusHne Lfiaamﬂm'ﬂuﬂajmimiuma%ﬁuﬁuﬁmﬁaaﬂ%Lauﬁﬂﬁwmwﬁﬁiysiaqwéma%amwmaﬁwﬁwam
see Tawn s thiumenssmennidensauzanstiosdussnaundndululumesiu Telnsasuou uaslulumes
flurlinfioandiou Fsaenndesiudnuarmaniivesiitluanasulsledy
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KaMIIATEiquEiusyyadasrveiuen s AnHaLz Y1 B naaaunsSudsoyya
Sasy DPPH wud1 Sewaznsdus souyadassifind unuanuiduduyesas (Dose-dependent manner) fsil
ATy 12.50 25.00 50.00 100.00 waw 200.00 dadniusiofiaddns Waiosarn1sdudariniy 17.09:0.33
33.76£1.09 69.55+3.19 91.90+0.04 Uaz 93.30:0.25 MUY waznui1 manudutuiiaunsadudsouyadasyld
Souaz 50 (ICso) vosthifuvensavedieviniu 36.23+1.47 fadnsusefiadans ienSsuiisufumsunsgniniud
Bl 1Cso 11U 0.0008+0.0002 FadnTusefiaddnnuin thiuvewsemeilgns dueyyadaszinirimiug
oghdlsfmu wnliumafivturesiosasmatiudieyyadaszmumudutuisiiniueussimeddnanmlums
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wasoigagUn@ (Normal fibroblast cells) wuin dnsfunesszimelugasauiduty 6.25-200 lmiﬂiﬂ%’:u
efladans lduamnruduiiviowadund danuin fidnsey seavonvadogluianiosay 102.09-105.59 o
Wisuiisusunguenuau ($egay 100) MnuanAABUTBINTUMENTY VBN wandiuinhiumesssmelid
anuidufivtewaduniluteudituiinagey uazenafiamuvaonselussiuwadidosiu

nasolwaduzissa ldlunuin ﬁwﬁwamzmsJﬁNaamm'ﬁasujiawuaaL%aa‘mzﬁﬁﬁﬂéﬂ,mjLLUU%uﬁumm
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annaouvesiTuneNsTmenzYaslur s uT usdsUunans (6.25-100 Tulasnfudedadans) wuin
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MmanTITenUI tiuvesssmeniUAenuatzng uans R ERewadnds Inednadudad
Léljaa‘mL%&ﬁ’ULLazLezjaéml,%faé’ﬂéﬁlmgasmﬁﬂ’aﬁﬁzgﬁmmLﬁi’fmsﬁuqq vz ldneliAnmnudufivd ewwaduni
ﬁﬂwmséf&ﬂa'nl,l,amiﬁl,ﬁuﬁﬁﬂEJmWGUaamiUizﬂamejmma%ﬁﬂuﬁwﬁwammaﬁawmﬁmﬂ’m%mumimwm
waswuulusinsula (Apoptosis) vien1iziaseneendnduluwaduziSe

aAUT1ENANTITY

mMsiveadiiting UszmﬁtﬁaﬁLﬂswvﬁaaﬁﬂssﬂaumamﬁmaqﬁwﬁwamxmammﬂﬁanwaumm Useiiiu
qwﬁmuauuaaasv LLavﬁﬂmqmmmmjaauvma'ﬂé‘l,mg waadLEE U nEoutUssliumasndesaiadund
namsIeTildaunsaeAusenuUssiu
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Wy Sanianzienfidinesiiuu-g-oeaiduanindn (Sevay 32.33) (Wongkattiya et al., 2018) Wiadminunufiny
Aududuansieu Buranrat & Utsintong, 2023) m’mLLUiUiaumaﬂmﬁUizﬂawwmﬁﬂiﬂuUﬁﬂQmiainﬁiimwa
738031 Chemotypic Plasticity sﬁﬂlé’%’uﬁmﬁwamni‘]ﬁwwqﬁmam% ANINAY LLazaquﬁmmmaww?{u
ohdlsfinuesddszneumaniiiaenadosiunsnunsinuminduneussmevesiitluanaiissyilalumesiiy
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