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ABSTRACT

Clausena harmandiana is mainly found in Southeast Asian, including Thailand. C.
harmandiana has been used in Thai traditional medical to treat gastrointestinal tract disease,
eye pain, headaches and invigorate health. These activities related to the content of bioactive
compounds that obtain in C. harmandiana. Thus, this study aims to evaluate the qualitative
and quantitative of phytochemical content using HPLC and GC-MS techniques as well as the
total phenolic contents (TPC) and total flavonoid contents (TFC). Antioxidant capacity with
DPPH, ABTS and FRAP assays were also studied. The results showed the C. harmandiana leaves
methanolic extract found a high level of TPC and TFC with the values are 196.29+3.64 and
129.93+1.92 mg QE/g extract, respectively. The qualitative and quantitative analysis of 12
compounds using HPLC found in the range of 62.49 to 1202.99 jg/g extract and protocatechuic
acid was found in the highest content. GC-MS analysis reported a total peak area as 96.17%
which is 31 known compounds and 5 unknown compounds. Antioxidant activities of methanol
leaves extract showed ICy, values of 490.52+2.62 and 162.00+1.40 pg/mL in DPPH and ABTS
assays, which is significantly (P<0.05) lower antioxidant activity than the standard Trolox.
In addition, the result of ferric ion reduction by FRAP assay of C. harmandiana methanol leaves
extract had a FRAP value of 88.36+4.30 mmole Fe?’/100 g extract which is also lower than
Trolox (3005.16+211.88 Fe®*/100 g extract). However, the finding phytochemical contents
by HPLC and GC-MS analysis in this study revealed several bicactive compounds that have been
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reported as an antioxidant agent. Therefore, the methanol leaves extract of C. harmandiana

might be a potential source of antioxidant activity and other biological activities.

Keywords: Clausena harmandiana, Antioxidant activity, Phytochemical, HPLC, GC-MS
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fail gumniiSunud 40°C iduiaan 2 undt
Wisigaumadl 40-100°C (5.0°C /min, hold 5 min),
210 100-150°C (5.0°C/min, hold 10 min), 31A
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A15197 1 USunuansiueantasnaliusgnvesansanmuniuealudasiniemaia HPLC

d13d1Agy USunaansdndey (ug/s extract)

Gallic acid 354.82+3.22°
Protocatechuic acid 1202.99+13.13°
p-Hydroxybenzoic acid 392.96+4.68"
Vanillic acid 113.24+3.45°
Syringic acid 73.05+3.45"
Chlorogenic acid <10
Caffeic acid ND'
p-Coumaric acid 768.77+4.20°
Ferulic acid 266.38+0.98'
Sinapic acid 62.49+0.12"
Rutin <10
Quercetin 560.03+£2.06°

o

MBI MONYINHBINguIngiruLanasiueenslityd gy
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HO

y-Sitosterol

HO\H/VV\A/\/
(0]

Dodecanoic acid
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lmy WA Dodecanoic acid (11.61%), y-Tocopherol,
methyl ether (4.74%), y-Sitosterol (3.42%),
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HO
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A919% 2 HanN1TIATIENesAlTENaUMAAimEwAlln GC-MS vasasannlunIuealuaasn

a1au 4 - CAS %Peak
4 Ya&1961ALY Kl Fragmentation Pattern m/z
N Registry area
1 Isoamyl acetate 123-92-2 820 0.38 133, 121, 88, 74, 70, 61, 55, 43(100)
2 n-Decanoic acid 334-48-5 1372 1.39 172,143, 129, 115, 101, 87, 73, 60(100), 57,
a1
3 Methyl undecanoate 1731-86-8 1381 0.07 169, 157, 143, 129, 115, 101, 87, 74(100),
69, 55, 41
a4 Undecanoic acid 112-37-8 1471 2.95 207, 186, 169, 157, 143, 129, 115, 73(100),
60, 43, 55
5 Methyl dodecanoate 111-82-0 1481 0.61 214,183, 171, 157, 143, 129, 101, 87,
74(100), 55, 43, 69
6 Dodecanoic acid 143-07-7 1570 11.61 207, 200, 171, 157, 143, 129, 115, 101, 85,
73(100), 60, 43
7 3-Oxo-alpha-ionol 34318-21-3 1627 0.24 152, 123, 108(100), 95, 91 77, 67, 53, 43
8 3-Buten-2-ol, 2- 72294-84-9 1497 0.30 179, 138, 119, 110, 96, 81(100), 69, 55, 41
methyl-4-(1,3,3-
trimethyl-7-
oxabicyclo[4.1.0]hept
-2-yD-
9 3,7,11,15- 2437-93-6 1802 0.09 140, 125, 111, 97, 83, 70(100), 57, 41
Tetramethylhexadec-
2-ene
10 Neophytadiene 504-96-1 1774 0.9 249, 193, 151, 137, 123, 109, 95, 82
68(100), 57, 43
11 Phytol 102608-53- 2045 0.32 278, 179, 123, 109, 95, 82(100), 68, 57, 43
7
12 Methyl palmitate 112-39-0 1878 0.28 270, 239, 227, 213, 199, 185, 171, 157, 143,
129, 115, 101, 87, 74(100), 69, 55, 43
13 Palmitic Acid 57-10-3 1968 0.36 256, 227, 213, 199, 185, 171, 157, 143, 129,
115, 97, 87, 73(100), 60, 43
14 Phytol 150-86-7 2045 0.88 196, 137, 123, 111, 95, 81, 71(100), 57, 41
15 Nonacosanal 72934-04-4 3092 0.17 281, 208, 157, 138, 124, 110, 96, 82(100),

69, 57, 43
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a19u 4 . CAS %Peak
; YIFANTAIALY KI Fragmentation Pattern m/z

n Registry area

16 Squalene 111-02-4 2914 0.78 281, 257, 203, 149, 136, 121, 107, 95, 81,
69(100), 41

17 a-Tocospiro B 601490-41- 3195 0.54 419(100), 402, 237, 219, 205, 191, 177, 153,

9 137, 125, 109, 95, 83, 57, 43

18 Glycerol tricaprylate 538-23-8 3143 0.17 127, 281, 265, 251, 221, 201, 185, 171, 158,
145, 127(100), 109, 81, 57

19 Einecs 306-416-1 54159-46-5 3058 0.1 415, 355, 295, 281, 267, 251, 221, 207, 147,
121, 107, 93, 81, 69(100), 41

20 B-Tocopherol 148-03-8 3036 0.1 416, 355, 325, 191, 151(100), 135, 123, 107,
57

21 y-Tocopherol 7616-22-0 3036 0.41 416, 355, 325, 191, 151(100), 135, 123, 107,
57,41

22 Cholesta-4,6-dien-3- 14214-69-8 2579 0.25 394, 356, 341, 275, 211, 199, 171, 159, 143,

ol, (3B)- 135, 119, 105, 95, 81(100), 69, 43

23 Stigmasta-3,5-diene 4970-37-0 2525 0.4 396, 381, 288, 275, 255, 237, 213, 195,
147(100), 133, 105, 95, 81, 57, 43

24 y-Tocopherol, 79306-82-4 3004 4.74 430, 205, 145(100), 121, 91, 71, 57

methyl ether

25 Campesterol 474-62-4 2632 0.67 400, 382, 367, 315, 289, 273, 255, 231, 213,
199, 173, 161, 145, 133, 107(100), 95(100),
81, 69, 43

26 Stigmasterol 83-48-7 2739 0.53 412,394, 379, 351, 300, 271, 255, 213, 173,
159, 145, 133, 105, 83(100), 69, 55(100)

27 y-Sitosterol 83-47-6 2731 3.42 414, 396, 381, 329, 303, 273, 255, 231, 213,
199, 173, 145, 133, 119, 107(100), 95(100),
81,43

28 Lup-20(29)-en-3-one 1617-70-5 2831 0.39 475, 424, 409, 396, 381, 313, 245, 232, 205,
189, 175, 161, 147, 135, 121, 109, 95(100),
81, 67, 55, 41

29 Lupeol 545-47-1 2848 2.78 426,411, 315, 257, 229, 218, 207, 189, 175,

161, 147, 135, 121,109, 95(100), 81, 69, 55,
a1
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a19u 4 . CAS %Peak
; WYIFANTHIALY KI Fragmentation Pattern m/z
n Registry area
30 Phytyl stearate 62172-54-7 3759 0.33 401, 278, 183, 152, 137, 123, 109, 95(100),
82,57,43
31 9-Octadecenoic acid 3343-30-4 4204  21.26 480, 423, 367, 339, 313, 264, 239, 227, 185,
(2)-, 2-hydroxy-3-[(1- 137, 123, 109, 95, 71, 57(100)
oxohexadecyl)oxy]
propyl ester
32 Unknown - - 33.57
33 Unknown - - 1.27 -
34 Unknown - - 191 -
35 Unknown - - 0.58 -
36 Unknown - - 1.42 -
Tatamun 96.17
e - K Ao A retention index, homologous of n-alkane

nsznaneeduilaluniswenans (redun Agilent J&W DB-5MS)

CAS Registry Aia Chemical Abstracts Service

3. Yunauednuaznanlausensiu

Tunsinsznusnaiiuednsay (TPC)
WBUAUNTINAIATEINYRINTALNREN Faflauns
LEUASIMAY y = 0.049x + 0.006 (R2 = 0.9997)
wunluansafmumuealugemiiiuiuaiiues
N59UN17U 196.29+3.64 mg GAE/g extract
wazn1siasiznUsinaailiuesn sy (TFC)
WBUAUNTINAIATEINYRINTALNAEN Fataunns
LA UASINAAY y =0.0297x-0.0022 (R? =
0.9999) nua1UsuaalIuesn SIUNIAY
129.93+1.92 mg QE/g extract

4. qvidduayyadaszvasasafaumiuealy
daetin

Tunsnnaeunn3mueyuadaszvos
arsafammuealuaesin1e3s DPPH uas
ABTS nua va1safaluniuealua oan 14

ANuausatunsfudseuyadastlnoynad

'
=

Wad1Any (P<0.05) mﬁqw%sl,ﬁmu’m%ummmm
VUL (Dose-dependent manner) Fan g 3
§s@runsanian IC,, 2835 DPPH way ABTS
WU 490.52+2.62 war 162.00+1.40 pg/ml
AUEIRY (9151971 3) uaﬂmﬂiﬁamaauqmé
1upuyadaszn835 FRAP LBufunI il

UINTFIUVRY FeSO, Falaun1siaunsaniiy
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y = 0.0051x - 0.0411 (R? = 1.0000) WUI&T Wisuieuiu Trolox aduansuinsgiunuin
anmdian FRAP 1n1fiU 88.36x4.30 mmole  ansadawvmiuealuassdsnsiignsaiueuya
Fe?/100 g extract unaenslsnnuile daszusen Trolox aensditivdAgy (P<0.05)
120 -
100 A
B
— a
c 80 1 c
S
=
2 601 ° b
£ E c
X 40 4 d
e
0
100 200

300 400 1000
Concentration (ug/mL)

ODPPH DOABTS

A 3 sevaznsiudiesasanawyuealuasilenandaunieids DPPH (1) wag ABTS (1)
radical-scavenging KazfiIdN¥INIYIBINGBNUBTIANNLANAN U ARy
WelUSeuliiau %inhibition AruuNvUAe 9 Asziuanudosiu 95% lneidsnusiunwan

Wumsliasiznenuuanmdluds DPPH uayisnusiuwlngluds ABTS auddu

M19199 3 gignueuadasy Usunaufueinuazranliesasinvesansataumiuealuasdni

Y FRAP
MDY DPPH; ICs, ABTS; ICs, 5
(mmole Fe**/100 g
(pg/mL) (pg/mL)
extract)
ansanmunIuea ] . .
- 490.52+2.62 162.00+1.40 88.36+4.30
Tuapavh
Trolox 6.02+0.05° 4.21+0.08° 3005.16+211.88°

MW AISNYINEISINguanetianuLanaiuvesiidud AgyilaUSeuiieugnsaue s

dasyvasasanmunIuealudasiiu Trolox NSEAUAIINTBNUN 95% AI835 t-Test
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dyduazaiusena

Tunsfinuiddenloumiveaidust
araneiflosnnumueaaninsnainalsdfy
lavanengu®® Fen1sAinwanswgnuadivasans
afmunuealudewitnuIndiuSina TPC uay
TFC g4 il ewfisufiuy3unn TPC wag TFC finy
Tufiwalu® annsinsevedauasUsinaes
arsngnuaiinieimaia HPLC Snunludesin
flansuszneuiuednuazrailiuesnildfsy
$ruau 10 via §aduanszddyiidsnenun
fenuduiustufugydauoyyadaseiinuly

021 1 a¥NN9IASIENRIAUTTNBUNG

ansanany
wilmemaiin GC-MS wuaniiansddayiid Peak
area 111N 2% wardgniniandaingilaun
Dodecanoic acid ﬁqwéiums&?mmgyja@aizﬁa
qw%f(;ml,mmmm LLazqwéﬁugﬂLLUﬂﬁﬁﬂumi
g EJ&J& L‘ﬁya Staphylococcus aureus, Bacillus
cereus, Salmonella typhimurium W & ¢

{ /~23

Escherichia co @ 1Ud1s y-Tocopherol,

'
a

methyl ether %ﬂLﬂuagﬁué“Um Tocopherol %
\Juansnueyyadaseiazanslaluluiu® way
y-Sitosterol Liuanslunauaiiesesniinuang
qns auniselavatvyiTa?® dauans
Undecanoic acid ﬁwmﬁﬁq%émﬁuaqyjaﬁais
e waw Lupeol tiuarslunqulnsinesiiui
nuadgninTueyyadasy aunsSuarey
wuaiise?’
Tnglunsmnaeugyiniueyyadaszues

asanmunuealuaniinieds DPPH Faduis

anzanlunisinaislunay Hydrophobic®

=

Faduislunsmdneyyadaseaisnalnnisiy
5i8nnseu Faduisilufussrcunsnatslunis
dansesfiafifignilunismueyyadasy uasly
naeslumsiasey dslunsnadeunie’s
DPPH @ spyyadasy DPPH azgniaalmduy
Diphenylpicryl hydrazine ffidmdes laonis
yuFAsefuansatavefigniue L LTL?
Tnewunansafinumuealudeming %inhibition
W uT uAINATIY NY UTBIAN AT R (Dose-
dependent manner) Fanadnsiilaannsine
afsiluandmiiuansatnumuesludeing
g lunisidneyyadaselnonisaislou
5i8nnseunioaruamnsalunisinlelasiou
91nM5dnnguA1 ICs, mamm"é‘(ﬁuﬂua%aﬁaisﬁ
wusoonidy 5 mjuvl,s;m{ NANAVEANIN (ICsy <10
pg/mL) nq'mqm'ﬁ;ﬁ (ICs, 10-50 pg/mL) ﬂq':uqm%(
Yrunans (ICs, 50-100 pg/mL) ﬂ?jquéﬂaa (ICs
100-250 pg/mL) wagna uludngns (Cy, >250
ug/mL® wurasatmuniuealudesinden
ICay WINFU 890.52+2.62 pig/mL eﬁﬁmaﬁuﬂéu
flusigsileneaeunes DPPH uneenslsfians
affnluaeinilgns Annansatawaansou (C
excavate) (ICs, = 904.53+3.23 pg/mL) wagans
annd 89w 1 (C harmandiana) (ICy =
2037.66+39.23 pg/mL) 7 bi U988 19970
meawileveing® luaiuvesis ABTS 1uisi
wangaufunsiasiznanslungy Hydrophilic
wae Lipophilic ilosnansfininauisoazane

Tudwazdiviazanedunsele wazluiinane
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v
LY

muussveslonau 3935 ABTS finalnnisduds
ouyadaszarensinlalasiaudy ABTS” 7fid
Fewnuhidudsazgniudsuluiduludalaens
ﬁwﬂﬁﬁ%mﬁumiﬁyﬂua%aﬁais32 dedangunn
ICs, V90 MBALOYLADATEIRSETATALUADdlY
WUNTA [Cop U 162.00£1.40 pg/ml 399
oglunquaviuosidennasunieds ABTS uax
Slovnaaume s FRAP LTUTETIRgvEmueyya
Sasglauns3Ag Ferric ion (Fe*) msansnu
ouyadaszluidu Ferrous ion (Fe?") aduisd
nouarng® daaennasstuarsanaludesy
wnueaiiflquinueyyadassuos unosndls
punsAnsinunivinaiuednsiuiasilad
ThuosnTINLNNINSANYIY8Y Tanruean LAy
Aglud 20217
Mnmsfnuiagulamansataumiuen
Tuaesiiquinueyyadassuosdeiinalnnis
Mdneuyadsazuunalnnisnisnieleu
Sidnnseuniomnuannsalunisinlalasiau
Lagsfan Ferric ion saulufsdanuusuim

o

ansdayga laun ansnquiluedn (Protocatechuic
acid, p-Coumaric acid iag Quercetin) ﬂq'mﬂm
lusiu waransnquinesiussafiidneninituas
Gﬁyﬂua%aﬁaizﬁﬁLLazmmmﬁﬂiUﬁ@umLﬂu

Waviunle

Jorauauuz
91NN13ANYUADNILATITNGNT TUNT
Ausyyadasiiesgniiaed Fadun1sinsey

29AUTENBUNINATAI835 HPLC way GC-MS

wuasesnUsznautaivatswda davuly
nsfnwineluy I5uagiasadadosiily
mmaaquémwmé’ﬁwmﬁﬂ 9 LU qwés?wu
UZLE9 AIULUIMINY wazAEINnsalunls
UndasUszam saudanisdnwnnudusiusues
msqumﬂﬁﬁmmwuLL%QV]%NLﬂﬁﬁWW
moly
AnAnssudszna
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