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Chemical Composition of Crude Extract from Wood Apple Tree Bark
(Feronia limonia (L.) Swing) with Antibacterial, Antifungal, and

Anti-inflammatory Activities
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Abstract

This study aimed to extract and identify preliminary phytochemical constituents and isolate major
compounds using Gas Chromatography—-Mass Spectrometry (GC-MS) from extracts obtained using solvents
of varying polarity: water, and 50%, 75%, and 95% ethanol. The 75% ethanol extract yielded the highest
amount of crude extract, followed by 95% ethanol, 50% ethanol, and water. Preliminary phytochemical
screening revealed that coumarins were present in the 50%, 75%, and 95% ethanol extracts; saponins were
detected in the 50% ethanol and water extracts; alkaloids were found in the 75% and 95% ethanol extracts;
and tannins were identified only in the 95% ethanol extract. Based on these results, the 95% ethanol
extract was selected for further analysis using GC-MS. The analysis identified key coumarin compounds,
including furocoumarin (1.31%), xanthotoxin (1.95%), bergapten (1.92%), seselin (0.76%), isopimpinellin
(2.89%), marmesin (7.42%), and 7-geranyloxycoumarin (35.80%). These coumarins are known bioactive

compounds with reported antibacterial, antifungal, and anti-inflammatory properties.
Keywords: Wood apple, coumarin derivatives, antibacterial, antifungal, anti-inflammatory activities
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3.4 nan1sAAIITRBeAUsTNaUNIAlvRsaNsaNave TUUAaNAUNZAIAR8AINaZAY 95% Lanuea
Tnewatin Chromatography - Mass Spectrometry (GC-MS)

NAN1SIATIEIN9AUTENBUNBALYBIASENANENUWADNANNEVIRAEMATIA GC-MS WU furocoumarin,
xanthotoxin, bergapten, seselin ,isopimpinellin, marmesin Lag7-geranyloxycoumarin AN retention
time 32.96, 38.13, 38.60, 38.90, 42.57, 44.18 Wa 50.29 My fnandlunni 6 uasii¥osazyIaasan
W 1.31, 1.95, 1.92, 0.76, 2.89, 7.42 uag 35.80 mua iy Asuanslunsned 4 uazainuavresn1siasien
osfUsznaumaaiives Furocoumarin ¢e GC Hudenndasiunavesuuaaiunmsy dsansifiinaluana 186.16
LansAafeUsEy (m/2) 7 102, 158 Lag 186 dau Xanthotoxin Slunaluiana 216.9 uaguaniAuaneUsyq
(m/2) 7 173, 201 wae 216 d1uans Bergapten %aﬁmaimaqa 216.19 uansriianalsey (m/2) 7 173, 201 wa
216 fauansluniwdl 7 dauans Seselin Feffinalinana 186.16 uanrunaneUsyq (m/2) 7 185, 213 uay 228
a13 Isopimpinellin fsnaluana 246.2 FauansAuianeuszq (m/2) 7l 231 uay 246 @15 Marmesin Fafitviin
wialinana 246 2 wansan wasdeUsyq (m/2) 7l 175, 187 uay 246 Jsaenndoaiuauideves Zaw, P. et al. [12]
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Retention time 29AUIZNBUNIAL Sovay
15.30 p-vinyl phenol 0.54
15.64 hydroxymethylfurfurole 0.69
30.87 (E)-conipheryl alcohol 4.49
32.96 furocoumarin 1.31
36.54 palmitic acid 0.23
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AN5197 4 HANSIATILIBIAUTENBUNIALYBIENSANANE I UABNAULLVINA8AIYINaLaNY 95% LoN1UDalnY
wata GC-MS (ng)

. . 3 = v
Retention time 23AUszNaunIwAl EBIIGH
36.98 ethyl palmitate 1.63
38.13 xanthotoxin 1.95
38.60 bergapten 1.92
38.90 seselin 0.76
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40.77 oleic acid 17.47
40.98 ethyl oleate 6.74
41.50 ethyl stearate 0.30
42.57 isopimpinellin 2.89
44.18 marmesin 7.42
50.29 T-geranyloxycoumarin 35.80
Abundance Scan 7073 (32.951 min): INH163-66-5.0
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Abundance Scan 8481 (38.896 min) INH169-86-5.0
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Abundanca OH Scan 3729 (44,165 min): INH169-66-5.0
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@13 7-geranyloxycoumarin 17'i retention time 50.29 %'!u‘ﬁumiﬂa;uquﬁuﬁau%Lﬁmmmﬁimﬁudﬂﬁqw%‘
Funssniay [13] wardiuTunasnniian 35.8% lunisafaveuidenduuzyindedvinazaty 95% Loniuea
wavHakLasUnAIvesEsiiuandlunIng 9 auansrnanasioUsey (m/z) 7 41, 69, 81, 93, 136 wag 162 Fsfvans
7-geranyloxycoumarin ﬁﬁmﬁfﬂma‘maqa 298.4 B3R m/z 41 Ao CH,CH,C+ @A m/z 69 Ae (CH,),CCHCH,+
A1 m/z 81 A8 (CH5),CCHCH,C+ A1 m/z 93 fi (CH,),CCHCHCHC+ A1 m/z 136 @B (CH5),CCHCH,CH,C(CH,)CHCH+
Way M m/z 162 Ao C,H.O; 3o Coumarin [14] fauanslumssil 6

Tneilunszuaumssniauiinannwadidadonvmiowadlussuugdduiuilonduiuhianiouuaiise
szUdoslusfuveshiaviondsvasuuaiiioonun deazlunseduwadluszuugiquiy shlshAnnssniaulneasd
nswdsansdenatamnaadl prostaglandins E, (PGE,), nitric oxide (NO) “1a< LLazmsf‘I’«Jzﬂsxﬁﬂﬁmaa‘LﬁmL?ﬁam'n
Wswivinuiidedodniay wazasvdsansngu proinflammatory cytokines finsedulhiAnn1sdniay 1ty
Tumor necrosis factor-alpha (TNF-alpha), interleukin-1 (IL-1), interleukin-6 (IL-6) 1@< Feansdonanmiadl
waniilauduiusiunssniay [15] fsniind1aun fseanuingns 7-geranyloxycoumarin @111308ANSHEARN
LaYN1THANID8NTB AT NO, COX-2, TNF-alpha, IL-beta waz iINOS 1wa1ii b [16] wenaniidsiesiudnans

bergapten Wag psoralen @1u1506 1ULT 8 Staphylococcus aureus, Escherichia coli, Klebsiella erogenes,

Aspergillus niger wag Candida albicans 19 Tagfia1 MIC oy Tuv 39 25-50 He/ml [5] waziisnge1uinans
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Xanthotoxin 50 mg g3 tun1sdud suunadiise Taun Staphyloccocus aureus uag Bacillus subtilis Inesl
inhibition zone 11-16 mm LLazéﬁuLfgaiﬂ Candiida albicans Taeil inhibition zone 15 mm Waza1s Xanthotoxin
80 mg ﬁqméiumsé’mﬁaamaju Asperillus 0l inhibition zone 11-16 mm @il inhibition zone TndiAeafiuen
UfTaug [17] Saandliifiuirasinuludonduueain farseengniduduuaiife 1 uasdunissnause

LAY

4. ayUna

a1sainaniUdendunsain o1y 3-5 U a1nsdivalaun dunefsuna Jaminglevie adadlgdivinazany
LOvNUBA 95% LeVUDA WU ANINANALTTY Wully uaz ueanases dadumsfinungudsnaniisenunisesn
grdvnadaniniianinsntasudennissniay aniidess redunens dreudernsanlafin anenisuan [10] waz
asatandendulgnssuidewuadise (5] uasannisasisdeumesdusznaunmuaiifamaia GC-MS wu
awmaﬁ'mﬂm?u Tawn furocoumarin, xanthotoxin, bergapten, seselin, isopimpinellin, marmesin ay 7-
geranyloxycoumarin @onnaesiuinulIdeves Jatav et al. [18] s?iéqwua’]iﬂa;uqm%u‘[,uduwuaﬂLﬂﬁaﬂLﬂdulﬁmﬁ’u
@ marmesin nuludiuranUfenadsuideves Zaw and Tun [12] uwazludiuvaana Purwar [19] wuriu du
@13 7-geranyloxycoumarin tag isopimpinellin wulusinugainmeduiunsuideees Surat Laphookhieo [20]
ansnguausuiinuifisnenuintissuduuaiide (5 anuduiviowadunds [21-23] Fruden [17) drums

sniau [13] [24-25] Feanansawaundueisely

Abundance Scan 11177 (50.279 min): INH168-66-5.0
69
I 162 0 0 0
8000 & e
6000, | .
4000 81 | T-geranyloxycoumarin

136

i 41 0
2000 [
|

8 s |
A g2l t 1 13 | 128 M5 18 || 175 187y94201009 206 29 7t o 6 B
I _

mf2-> 3E| a5 8 ?D HU !ﬂ TUI] HD I?U 130 140 150 160 170 180 190 200 210 220 20 240 250 260 230 280 230 309 3‘IIJ J?U 330 349 350 360 370 3BC 399 400

a o .
NN 9 wUFALUNAIUVDY 7-geranyloxycoumarin

a v o & ! ! v a Y 1Y .
A15199 6 ANUANRUSTEWINAY m/z Alaannmaiia MS Aulassasneves T-geranyloxycoumarin

AN Tssadafidusiusiu m/z
m/Z

CH,CH,C+
41
(CH5),CCHCH,+
69

1AT9a579 T-geranyloxycoumarin
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a o & ' ' av oy a Y] o . '
A5199 6 ANNFURUSTEMINAT m/z Aldannmatia MS Aulassasnewes 7-geranyloxycoumarin ($19)

A Tnssasnafidguiusiu m/z .
1AT9a579 T-geranyloxycoumarin
m/Z
(CH5),CCHCH,C+ N A Pz o o o
81
=
(CH5),CCHCHCHC+ 0) o o
3/2 / / / e
93 ‘
N =
(CH5),CCHCH,CH,C(CH,)CHCH+ P o 0
136
=
O. (0] (0] O (@) O
- = =
162
Z P

5. AnfnssuusznA

VOVDUANAIVTIY AN ALYINEIANENT UNINEIAETIUAYTUNINYY MBaiean unaiun1side
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