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ABSTRACT

Momordica *Ma Hai’, local known as Puk-Ma Hai or Puk-Hai, is an edible plant in
the family Cucurbitaceae. A part of terminal shoot of this plant has been widely used as
food. However, the researches regarding chemical constituents and biological activities of
this plant are still unknown. Thus, this current study was conducted to investicate the
phytochemical profile, antioxidant and antimicrobial activities of the essential oil,
methanol, acetone and ethyl acetate extracts of this plant. The plant oil was extracted
from the dried leaves and stems using stream distillation and partitioned with
dichloromethane. Afterwards, the essential oil was obtained after evaporation of the
dichloromethane. The methanol, acetone and ethyl acetate were obtained from the

extraction with methanol, acetone or ethyl acetate, respectively. Dried leaves and stems



were separately extracted by maceration with methanol, acetone or ethyl acetate for 12
hours, then filtered and evaporated until dryness. The chemical compositions were
analyzed using gas chromatography-mass spectrometry (GC-MS). Total phenolic and total
flavonoid contents were also determined using folin-ciocalteu and aluminium chloride
colorimetric methods, respectively. The antioxidant activity was evaluated using 2,2-
diphenyl-1-picrylhydrazyl (DPPH') scavenging and Ferric reducing antioxidant power (FRAP)
assays. The extracts were tested for antimicrobial activity against six pathogenic
microorganisms  (Bacillus cereus, B. subtilis, Candida albicans, Escherichia coli,
Pseudomonas fluorescens and Salmonella typhi) by paper disc-diffusion method. GC-MS
analysis results revealed that seven volatile constituents were identified and the major
component was anethole that is widely used as flavoring substance. The highest total
phenolic content (65.6 mg gallic acid equivalent/ ¢ extract) and total flavonoid content
(42.6 mg quercetin equivalent/ ¢ extract) were observed in essential oil fraction. While,
ethyl acetate fraction exhibited the highest antioxidant activity with an ICs, 0.95 mg/mL
and FRAP value of 16.8 mg gallic acid equivalent/g dry extract. Furthermore, the essential
oil exhibited antimicrobial activity against all tested pathogenic microorganisms in the
inhibition zone, in which the essential oil exhibited the highest activity. Therefore, the
extracts of Momordica ‘Ma Hai’ in this study are feasibility to develop for use as natural

flavoring and antimicrobial agent in food and cosmetic fields in the future.
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ABSTRACT

Momordica ‘Ma Hai’, local known as Puk-Ma Hai or Puk-Hai, is an edible plant in
the family Cucurbitaceae. A part of terminal shoot of this plant has been widely used as
food. However, the researches regarding chemical constituents and biological activities of
this plant are still unknown. Thus, this current study was conducted to investigate the
phytochemical profile, antioxidant and antimicrobial activities of the essential oil,
methanol, acetone and ethyl acetate extracts of this plant. The plant oil was extracted
from the dried leaves and stems using stream distillation and partitioned with
dichloromethane. Afterwards, the essential oil was obtained after evaporation of the
dichtoromethane. The methanol, acetone and ethyl acetate were obtained from the
extraction with methanol, acetone or ethyl acetate, respectively. Dried leaves and stems
were separately extracted by maceration with methanol, acetone or ethyl acetate for 12
hours, then filtered and evaporated until dryness. The chemical compositions were
analyzed using gas chromatography-mass spectrometry (GC-MS). Total phenolic and total
flavonoid contents were also determined using folin-ciocalteu and aluminium chloride
colorimetric methods, respectively. The antioxidant activity was evaluated using 2,2-
diphenyl-1-picrylhydrazyl (DPPH) scavenging and Ferric reducing antioxidant power (FRAP)
assays. The extracts were tested for antimicrobial activity against six pathogenic

microoreanisms  (Bacillus  cereus, B. subtilis, Candida albicans, Escherichia coli,



Pseudomonas fluorescens and Salmonella typhi) by paper disc-diffusion method. GC-MS
analysis results revealed that seven volatile constituents were identified and the major
component was anethole that is widely used as flavoring substance. The highest total
phenolic content (65.6 mg gallic acid equivalent/ ¢ extract) and total flavonoid content
(42.6 mg quercetin equivalent/ g extract) were observed in essential oil fraction. While,
ethyl acetate fraction exhibited the highest antioxidant activity with an 1Csy 0.95 me/mL
and FRAP value of 16.8 mg gallic acid equivalent/g dry extract. Furthermore, the essential
oil exhibited antimicrobial activity against all tested pathogenic microorganisms in the
inhibition zone, in which the essential oil exhibited the highest activity. Therefore, the
extracts of Momordica ‘Ma Hai’ in this study are feasibility to develop for use as natural

flavoring and antimicrobial agent in food and cosmetic fields in the future.
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awnsanistesiulsrsneg 1a uenandasuszneviiuedndinisihluldlugeavnssnevns

9AEIMNTIUATDEI1BE1INTINNNN ndayafiduduaziiuldindnuyivdagnldusslovidy
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WigauAoIsLvitiy wiasswaayasayulnsdilifideya  fufulunuiseitsaulefiazfinm
asfUszneumaniivenidiunensuiny osdUszneumaeiivesamsatamnueatasiofiaozdom
vosinuglv iielivsudoyatmiandnuniwuasUSunavesarsaengninisdiniw ldun
asUsznoufiuednuazvaliveed legluasatnuasinusliiiielfiudeyalumstrarsarte

Widdszloniluewnn uananiaaziinansinaevandfiniedanm Wud gniduarsouya
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9asy warnvsdwlegaunsd thedeyanldwidulsslovidenisirluldlugmannssuen
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3.2 a5l

1. Gallic acid

. Folin-ciocalteu reagent

. 2,2-Diphenyl-1-picrylhydrazyl radical (DPPH)
. Methanol

. Aluminium chloride

-

Sodium nitrite
. Quercetin

- Sodium carbonate

VW N AW N

. Acetone
10. 2,4,6-Tris(2-pyridyl)-s-triazine (TPTZ)
11. Ethyl acetate

12. Dichloromethane



3.3 Fnsanliunnside
3.3.1 madfiukasessuietaiiednmesdusznoumaaiiuazandmadanm
Lﬁmﬁaaémmeaaﬁﬂmlﬁmﬂﬁ?uﬁwﬁ’;asjmmaur[,ﬁuﬁqﬁqamgﬁ 45 930
wadva ualidunwaiuliteamgfiundiieldanaseld
3.3.2 MsieSesansann
3321  ifedwieisulinatafeuniuea exdlaunioefiaozdinnly
Sosndu 1 e 10 unan 12 Flusniduiluatasendes ultrasonicator 1uaan 30 w
nsosazsymeliuisienissssimegayanie Aulifigungll ¢ ssmueadoa eneaaun
Ssnamianliuesd Uinuansdssneufiuedn qritinueuyadass qriiugdunid
3.3.3.2 théhadheiiwionl inndusegrnduirduneussmedslothlunasuen
futelaraslsinu $nsrdu 1 e 10 WHuwan 4 Falus mndudidatheen \Rufigamnd 4
ssrnwadea tiodasieesdusznauniunil nadeuniUiuiunatliusssuazuuin
asUsznauiuednianun qvidueyyedasy quidugaunid
3.3.3 MsnyNRFUsIAUsENaUMuATvasthuneNsTive
TumsveaeuosAusznoumaaiivesiunensvineasldmadinuialasulnn
si-usaauntnsiay’ lnehiegsniduveussmeazarslusydlaunasnsos mslinsedly
drunfalasinlvnsfagldinies 6850 Agilent Technologies/MSD 5973 Hewlett Packard, #
Awas MS  uazradud HP-SMS  aumplivesiidauasfinamasaalial 220 uaz 290 aaen
waidea auadu amgfives oven fil3T 50 ssmnzadod Wunan 3 Wit wasuFuui 240
pwrwailea Medns 3 osuwadearound mdeszivanaalding 55 unft wasiifeBidey
Husmnfidnsy 1 Taddasieud tneldmetne 1 lulasansdadnluuuy splitless  Tuduwes
MS 15U electron ionization AU ionization 70 eV gaumgivesii@auarsruy MS &9
1491 220 wag 290 pernwaldsd auddiu msiaseieadUsznoumaeiivsfiouty Wiley7n
WAy WBNO8 wardayaainn1sAnu1ves Adam (2001)
3.3.4 msnsUTiamal e van

2/

1309519 USHaa Tl uesRagldiSv09 Kaewnarin - et al. (2014) lagld

[
a 1Y °

quercetin LJuasiasgiu Ineldfegne 0.5 faddns nautu 1 2 3addes anntudia sodium

nitrite (50 NFuMEARS) 0.15 Hadans waulmindulasisnialy 5 wid Wy aluminium chloride

<

Junan 15 w9l wdarinannng

=N a

(100 n3umedns) 0.15 fiaddns wawlidiu denslifgamgiund



@Jﬂﬂauuaqﬁ 415 uluans Usinawaliuessnsvusnlanigentnluviie ladnfuanyamediiu
#ONJUANTANe
3.3.5 MsnsRmUSnaEsUseneuiiuoanitaue
MInTIanUinuansuseneuiivednitimusay4359ea Thitilertdecha et al.
(2008) USunauansUszneuiiuednsamunmainmadiudiegs 0.25 addns luth 2.5 Sadans
uay 0.5 fadans vosasarany Folin-ciocalteu &Nt 5 Wi 1§in 20 Weohdusiminge
USu1esu89 Na,CO; 0.5 1adans ﬁalﬁﬁqmmﬁﬂﬂaﬂunm 1 dalug antuthluiadinig
gandunasil 760 uiluns loedl callic acid \JuasuinsgrunasUsuiuesUszneuiiuedn
HevzLaneanu Mg Hadnfumyansaunadndensuansadn
3.3.6 ﬂﬂimaaquéﬁwua%aﬁaix
3.3.6.1 75 DPPH free radical scavenging

8/

miwmaaquééfma%aéaixmaﬁ% DPPH free radical scavenging 14

88 Gulein et al. (2003) ANuansalunsIuivaseyyadasyildlaenisuauasimeeng

0.5 faddns fuaisazaty 1.5 faddns ves DPPH lu ethanol (0.1 fadluand) dusegna

AUANITUTENBUMBLINILER 0.5 Haddns duaisazats 1.5 Hadans 203 DPPH Yiiieeewn

wiudenslidunan 30 wad Formsgendunad 517 wiluwns msdamuanisiiudeans
oyadasy fail

Wesidudnsduds = [(AN159ANAULAIYBIRIBENNAIUAN ~ AINIRANFULEIVDY

I9E19YPAB)/AINMIRANFULEIDIFIDENIAUAN] X 100

v

ANs8Uda 50 Weddus Aumanmsaiiansmszuinenefiduinistudituaing
Winduvesansade
3.3.6.2 35 Ferric reducing antioxidant power (FRAP)
ma‘wmaaquéﬁmawa%aizﬁw%‘é Ferric reducing antioxidant power
1438009 Li et al. (2006) MswwSenansavaie FRAP Usznaudie 10 fadluaisvesaisazans
TPTZ Tu 40 fiadluang hydrocloric acid (20 fiaddns), 20 fadluand ferric (Il) chloride (20
fiafidne) uaves@iandwines (5 Jeddns, 300 Tadluans, pH 3.6) Tnedeuniovlmimnads lu

a a

NMSMAaRILIIeE1 0.1 1adans Nauiu FRAP reagent (1.5 §a8an3) way 1.4 Nadans 1030

<

Juian 30 urwaztrluineinig

a a

Uvwes (300 fladluans, pH 3.6 9nuwiisliigamaiiundi



ganduuasit 593 unluns 1neld callic acid iHuansuInsguLazen FRAP value Fuameenyn
Tumiiy fiadnsuauyansaunadnseniuansans
3.3.7 mIvagaugvsiuLuaiise
MswaspugvsiuLUATiSEldimada disc diffusion method Taanisth disc 7]
awsaﬁ’m&ha&mwmwumummiL??&NL%@Viﬁuwﬂﬁﬁ&lw%@agj YAFIDYNAIUAN B Fviazany

a a

Sunsdfldaransmsatafio i luduitgumgdl 37 swnimades unm 26 Falus wdnh
ns¥mvunavesuinmduduuemauds
3.3.8 MR wRleyaais
wansveaesiildnanududieds +  Andeavuuiesgiu Wisuifisuan
LanevesARassEniItngumaasdlagld aiif One Way ANOVA wazasumnisamadoya

INUATIENENETS Duncan teeldlusunsy SPSS Lesdu 23.0 fip<o005
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4.1 ANWAULNNNONANEAT VNN LN
finuglyd Womordica sp) uilwfletlunsd Cucurbiaceae dnuauzfidrddufioly

Fovumnuuaduny ffeinedlifinisunnuaus Tuieisuila (cordate) Yaneluuvan (acute)
youlundndily (dentate) 3osianuvadu (alternate) aanuaning aenadodunenifier Au
ABNEN 3 A9 5 1wuRRS naudsadeniu 5 ndudiles ndunonueniu 5 nAudvn/e3u/vdes
PAAn$a 2 9 2.5 wuRmsuaren 3.5 & 4.5 wuiues sulunduaenivudulnaquuiin
Taundudananendu Saluldaendu (inferior ovary) § 3 a1sina (carpel) waswaivuin 1 fis 1.2

\URATIAZIIVIUNY F95UN 3

U7 3 fnwglsd () 101 () Tu (e) men uae (9) wa



dnuglvflasiulnlutiaSuggruauiviugguum Jssnanfeuliguisutiongadnieu
PnuaasueLezsulwidnasiansiniieglétu (Ui 4) Tansueneiuginurlvesld
ANSUENBRNUTIINAIUVEIIIN

U 4 snvasrinuglviiaglasu

4.2 drsanannuzlu
nn1snaaswasentnureusseandnuslidienisndulaiinazientunie

Tapaslsiinuaniusavelanaslsivueenldansatnitumeussivie warnnwiouansainain
fnuglvdefvinazarsdanie  Wiun wnuea exdlauuaziofaosdian wuindiesidus
nanAnvasansasausazyie suandumsed 1 ananssasidiuidvinazaesiniuagli
Weddusnandnvasansatadnlifiuansieiy lneweiduinandnvasansatnumivea osdlay
LazLeiansaean LLazﬁwﬁwamsma‘umﬁﬂlﬁagﬂuﬁzm 0.006 §4 0.089 WaXETANNIINLUNIUDA

fiefidudinandnasianuashdunonssveiiofifusinandntonian
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195199 1 WWasSuANaNARYRIENSANAWNIUDE pETlaU WwTassTiavLastnTunaLsEIMEaNN

Anuylo
asannyesdinugly Wosdudnandn
AN5ANALUNIUDA 0.089
asannesdlau 0.020
A13aNALENADETLAN 0.032
dfumenszive 0.006

4.3 msnsiaaaussdUsznaunaaiivasisiuveusareandnuyl

dlodifunoussmsaindnugliiniinssvesdussnouninalidremaieuialas
mnsf-unaaunlnsumnIuaziisuwiaadnauresasusEnauusazlinfugutoyaves
WBNO8 waz Wiley7n Idnaduandlunisnedt 2 annmstanuintsfunenssiveaninus
padUsENOUTAINTn AT LS 7 vila S67 Relative peak area aufuwinfu 81.04 Wosidus
Ingwu anethole LupsAUsTENOUNENIIA Relative peak area g4ty 66.74 1Uasigdun uana Nt
Tudafuveuszineaindnlvdanvarsusznavudu q 1dun 2,2-methylenebis[6-(1,1-
dimethylethyl)-d-methyl- phenol (6.94 asidud) phytol (3.23 Wosidus) caryophyllene
(234 Wosdus) pamitic acid (0.65 Ue5LEUF) humulene (0.64  1Ua5Idus) way p-
acetonylanisole (0.50 wWosidus) lng GC IﬂsmiwLmimaaﬁwﬁwamzmamnﬁﬂlm,am’[,ugﬂﬁ
5

12



P30T 2 asrUsEneumaeiivewihtuvenssvgninuz IMIAs 12ienY GC-MS

Peak No. RI° RI” Assignment compounds Relative peak area (%)
1 1284 1289  Anethole 66.74

2 1382 1385  p-Acetonylanisole 0.50

3 1406 1417  Caryophyllene 2.34

a 1442 1452  Humulene 0.64

5 1960 1964  Pamitic acid 0.65

6 2100 2122 Phytol 3.23

2,2'-Methylenebis[6-(1,1-
7

- - dimethylethyl)-4-methyl- phenol 6.94

* Retention indices using a HP-5MS column

b L )
Retention indices from literatures

Abundance
3000000"

|

/0 QH OH
Anethole O

2,2'-Methylenebis[6-(1,1-
dimethylethyl)-4-methyl- phenol

/\/]V\)\/\/k/\/k f
HO
Phytol 6
L + |

100000 At L L L_L____L_A—-Lvu

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 7000 Time

JUA 5 GC-MS Tasainlvunsuvenisiuvenssimeaindnugla
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4.4 n15a523UsuIuna I useAkazansusEnaulUua ANNInUA

n1suUSununa liussnwasansusenauiueananuAvasasanmuNIuDa ardlau

w
o w @

efaezdnvuazuitureunninuglvleis  aluminium chloride colorimetric  wag folin-
cocalteu  muETU nawandlunsad 3 neseesiulEnansatanaunee iyl
U%uwmﬂaﬂ’guamﬁﬁy’wmagﬂmm 30.5 14 42.6 TadnSuauyainediuneniuansadin wazisiy
wenstivsandnuzlviiuSuanailuosdgeiian vuziiansatnvoadnuglvnuyinin
asUsznauiiuednianuadous 32.4 81 65.6 fadnfumuansaunadndeniueansario wazisTy

wessTELarasanale s invgeign

15199 3 USuNaunaueeaLazansuseno U ue a NI nunve9a1sanaunIuea axalau

WONABLBLAN warU s UVBLTELBeUD N YA

ansanavssdnuzly 2IAUTLNAUNIWAL

USuaunanliusenanie JSunauiuadnyiaviun

(ﬁa?m%’uamgjaLﬂa%ﬁwiaﬂ%’mmiaﬁﬂ) (Hadnfuauyansaunaindeniueasana)

aNsanAUNIUDS 30.5+0.5d 32.4+1.1c
asanaozdlau 33.6+0.2C 48.7+1.3b
A158NALEVIADLILIN 39.0+0.2b 65.5+0.9a
thiluneaszg 42.6+0.52 65.6+2.63

*Anade + aundenuunpsgIuINNITMaaes 3 8
g ariissnusifuridnifuuendsiulunedudifiedtu Senuuandimisadafiszduains
Fasiu 95 % 1eaeds Duncan’s multiple comparison test (P < 0.05)
4.5 n'ﬁmaaqu%‘ﬁflua%a%asx

maﬂizLﬁuqwéé’huawaﬁaimaaaﬁaﬁ@Limmaa oAlon finesBinvuasiindunes
szipandnuglveneid DPPH fee radical scavenging Wag Ferric reducing antioxidant power
Winafuandlumsedl 4 anmsrsuiiansadaefiaesBumiigvdueyyadaszgiiianlasan
miﬂizLﬁquéﬁma%aﬁaizﬁaﬁ% DPPH fee radical scavenging A1 1Cs, Wiy 0.95

Poa

TadnSuraliadfng 199a3NRAaNTaNPRLTLAUY WTuKeNSEIY wazluviuea Laedian ICs, Wiy
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a

1.49, 1.81 way 2.83 laansunailadans amuasu mummﬂumsﬂsvmuqmé AueuYdETEA Y
5 Ferric reducing antioxidant power mmsaﬂmawaawmmmmﬁmua%aaasv aafia 19 laeiian
FRAP value Wiy 16.88 fiadnfuauyansaunadnaensuasain sesasnie Aeansannesdlau
drsfunenstive wasiwmuea Tnefian FRAP value Wiy 11.09, 8.70 uay 7.43 dadnfuauya

NIALNBANADNSUANTANG HIUATFU

[

N5 4 grisAnueyyadaszvesasatinuviues oxdlau Lefieerdiev wazthsuveuseive

YNy lu
ansafnveadnuglv vSsueyAdaTy
DPPH fee radical scavenging Ferric reducing antioxidant power
(ICso, Haansusinliadans) (HadnIuauyansaunadindensuansadin)

F5ANALINIUDS 2.83+0.03d 7.43+0.43d
ansanaazdlau 1.49+0.02b 11.09+0.54b
GANGRAISA I RER TN 0.95+0.02a 16.88+0.39a
thiunesszane 1.81x0.02¢ 8.70+0.24c

“ANady = @UlBUVLIINTFIVIINNITNAADT 3 9

“*AnaulonyIfANAEn A AUwAnA1aTUluADALLLFLIAY SANNLANAI N ER RTisEeUAI1Y

Fosu 95 % Tee3E Duncan’s multiple comparison test (P < 0.05)

4.6 MINadBUNNSEITDY Gkl

1un13m33aaauqm§é’u§aL%aaﬁum%'éﬁahﬂ 6 wiin eun Bacillus cereus, B. subtilis,
Candida albicans, Escherichia coli, Pseudomonas fluorescens Wag Salmonella typhi 493
ansafmuniues axdlau woiinesdian wazihiunouszievesinuylulias Paper  disc
diffusion ImsfdszLﬁummmm3msuaaawsaﬁm1ur1wss?u5aL%aqaum%’éﬁaisﬂmﬂmsLﬁmU%nm’La

(Clear zone) 50U ) disc VUM MSLIWMTITogAuNIdRSaey (U1 6)

e
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JUN 6 Mmaiiausiaila (Clear zone) 58U ¢ disc YU WNSTH Pseudomonas fluorescens

ypsansannozdlauvaeinu v

v
@

Vs dudaqauvidvesansatmumuea exdlou Lofiaesdinm uazuniiuvouszevoIn

Leliuanslumns1ai 5 anenseardiuinansaimuniuea axdlau oiaozdien wazuniuney

'
< < ©

sumeandnluieuananselumsfiudaiegdunsdmhumaasulivnnuia lnsdiiuveussve
flqvisudagaunsdvaaeulinniiansatiawmiuea evdlau loviaesfion

2 (%
Y

sl 5 gsdudsgduniduesansatauvivea esdlau Lofiaesdlayn  waziiuveNsTIvY

9

woarnu 1y
Microorganism vihala @aduns)
aA15ane AN3an9 asann vhifuney
lWwnuea RGN LoNaDLTLAY YN
Bacillus cereus 10.33+0.58 9.00+1.00 8.33+0.58 13.33+0.58
Bacillus subtilis 6.67+0.58 11.00+1.00 11.00+1.00 13.00+1.00
Candida albicans 10.67+1.15 7.33+1.53 8.67+0.58 13.33+1.53
Escherichia coli 8.33x0.58 9.00+1.00 8.00+1.00 11.67+0.58
Pseudomonas fluorescens 8.67+0.58 11.67+0.58 12.33+0.58 13.33+1.15
Salmonella typhi 8.67+1.15 9.67+1.53 9.33+0.58 11.00+£1.00

ALadY + @ uuNNIRTEIUAINNTNAGRY 3 B
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unn 5
a a 4 9/
2nUs18LLazI1IUNA d9U wasvalduaue

afUs1BuazINsalug

nsesenansannaninuzliagsviazaeaiesdany lawn wuea axdlaunay
iisesdiavuasnisatninduneussmedisnisndulotdunsldanuanuaunsove v
azangietanulumsanaatsesruseneuludnugly lneanmsvnasssvinasaresnsvindule
USinauansataiiuansneiudaus 0.006 90089 Wesldud dsansafmumuealiivondud
HanAngeTian dosanumueadiugiiazareiildlunisatnarsérdydiids (polar  active
constituent) Fadululdiludnusiansfiiduivesiussnovdiulng warluenddonoumhd
delafinnssoauiivesavsenounaaivesinue il gan1sseaudeesdusenaumaaiives
dfumensymeanudavewesslnosioauitluiisiunensyneainussesl trans-nerolidol
apiole cis-dihydrocarveol uag germacrene D \UuasAusenaunan (Braca et al., 2008) Fa9n
A13m9I9EEUBIR U NE UM ATvashfunenssmeaninuelilueudSoiny anethole 1y
pefvsznaundn 1a anethole Luanslindudiinisldlugaanvnssumanewin iy wdasiy
LOANDEE (ouzo, rak) wW3BsUgesauazvuL IfwAnSusiguawsiolutestin s (Phitip,
1999) §4 anethole 1JupsrUsznauninadfinuldludduneyszmearnidioudnuden
(Foeniculum vulgare; Fennel) wagdanuldluRwdnuwasvlia wu \eudnayed (Pimpinella
anisum; Anise) LLazT,"UEJ%ﬂ (Illicium verum:; Star anise) 1a® anethole Lﬂuaﬂ‘iﬁl’]ﬂﬁi‘iumaﬁﬁ
qwéﬂumm:ﬁu (stimulant) 8nguay (carmination) LLazﬁqw%‘mq%amwwms;lﬂ'szms 219 qwé
frugduniduazquisdiuuas Judu  venanifmuansdrdynuaresiia W 2,2
Methylenebis[6-(1,1-dimethylethyl)-d-methyl- phenol, phytol, caryophyllene, pamitic
acid, humulene way p-acetonylanisole s‘z’faﬁ]sl,ﬁuléw"jﬁmsﬁwﬁgyﬁwuLﬂu‘uﬁmﬁmamnmsﬁﬁﬁm
Fnuluditumeussmeanudauzss luduveinisnsiainseiuiinuasuseneuiuednuas
Waﬂ’mas;lcﬂumﬁar"fmmﬂﬁﬂmzlﬁﬁwuagﬂu‘zm 32.4 fis 65.6 dadnuauyansawnadnseniuans
afim  wag 30.5 fla 42.6 Talinduauyairediiudeniuaisada audidu egludiaferiudn
Suusevuldaiiadu wu nszwa dnd SnIum Judne Wudu (Chanwitheesuk et al, 2005)
waifleansatinanuz i measugvdsueyyadassiie3s DPPH fee radical scavenging 39
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Ferric reducing antioxidant power 7S sasraaeuanuasalunisdeendndu oy
Ui EnenduarAnpunnudsunlasdvesansusenoudsdounuinansadaandnug e
Tnaaenndosiuisansds lnsansanniefinorfamiquisuoyyadasegeiian Taodid  1Cs
Wi 0.95 Sadnfudeliadinsuasian FRAP value iU 16.8 dafinfuauyaniaunadindansy

asanie lnugvsiueyyadaszdiunilinamnnasuseneviuednuarwaliuesddaduans

Qs ]

gangqyinaTinmiiddnluiy uas mnmimmianmmmuvlummmqwﬁw&mamﬁéﬂa

q

15a lawn Bacillus cereus, B. subtilis, Candida albicans, Escherichia coli, Pseudomonas

fluorescens  wag  Salmonella typhi  wudaisanaananuglvdauainnsalunisduda

Feydunsdvneasulavnuiin leeudureusemelignidudndunsdneasulifnitansadaaind?

9

MaranuINndU HanNSANYINAanAdeanUINUI8UBe Gulluce et al. (2007) way Tanruean et

al. (2014) AIMseNUhgEiugRaunidvesasaiafilulivy vy dnluveuseiveazainitly

9

” o

a5aim 91197 19U Uwastuni1uea WUy uanaNdanuaniIsiAsIEieIflsenaun1uAlved

ifunensyimendnugluinuing anethole  {WusedUusenaundn Fa9ns1e9unisivenay

a

wihiiwunansatnainiiaiil anethole 1Wussdusynauilgvslunisdudadunidvaevia loun

q

Candida albicans, Corynebacterium, Escherichia coli way Stapphylococcus aureus Husu

d3Unan153de

1NNIANYITBABIAUTENBUMBATTLAENENISTIN HYasansainIninuely uana

s

Wiuiasannandnugluidnanmlunisiuansiuoyyadassuasiigndiugduvse wazdn

a

uglvdaedl anethole WuasdUsnovannsaldiluwndwesansiindusiuiiaansiueyyadasy

wazansiuAUnIdlugnaInngsuenms 1AsesdEnee 81 wargeaIvngsudu q I

JoLAuDUE

o w & Y

nnIdeluasatifivedrdafednugliiduiividsldnsuistoinermansfdaiay
Heannnislddeyamangnuemansiiesagiufeddilimesamedon1siwennsnanuidevesdinue
Tilunsansseduununnd dnudsnisisgfnuinduieliveyanetlaanadiungelunis

v o

JoduunviianaslfilutoyalunstuiuGioimeeansvosdnuzlv uonaintiasiinsdnyignd

M nBu 1 vesasadednuz i@y laun gndsuiumiu qrsiiuamusuLasgnsiu

3
wuledlnlsgua welnldteyanilulsslesinonisihdnuelulduseloviliniansnndadu
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Abstract

introduction : Momordica sp., local known as Puk-Mahai or Puk-Hai (Lampang), is an edible plant
in the family Cucurbitaceae. A part of terminai shoot of this plant has been widely used as food. However,
the researches regarding chemical constituents and biological activities of this plant are stif unknown. Thus,
this current study was cenducted to investigate the phylochemica!l profile, antioxidant, antidiabetic and
antimicrobial activities of the essential o of this plant. Materials and Methods: The plant oil was extracted
from the dried leaves and stems using stream distillation and partitioned with dichloromethane. Afterwards,
the essential oil was abtained after evaporation of the dichloromethane The chemical compositions were
analyzed using gas chromatography-mass spectrometry (GC-MS). Total phenolic and total flavonoid
contents were also determined using folin-Ciocalteu method and aluminium chlonde colonmetnc method,
respectively. The antioxidant and antidiabetic activities were evaluated using 2,2-diphenyl-1-picrylhydrazyl
(DPPH") scavenging assay and a-glucosidase inhibition model. The essential oil was tested for antimicrobial
activity against six pathogenic microorganisms {Baciffus cereus, B. subtilis, Candida albicans, Escherichia
coli, Pseudomonas fluorescens and Salmoneffa typhi) by paper disc-diffusion method. Results: GC-MS
analysis results revealed that seven volatile constituents were identified and the major component was
anethole. Total phenolic content (65.6 mg gallic acid equivalent/ g extract) and totai flavonoid content (42.6
mg quercetin equivalent/ g extract) were observed. The essential oil showed antioxidant activity with an ICsy
1.8 mg/mL and antidiabetic activity with a percent inhibition of 9.3 at 0.1 mg/mL. Furthermore, the essentia!
ol exhibited antimicrobial activity against all tested pathogenic microorganisms in the inhibition zone
Conclusion: The essential ol of Momordica sp. presented anethole, a phenylpropanoid that is widely used
as flavoning substance, as the major compound, and exhibited potential of antimicrobial activity. Therefore,
the essential oil of Momordica sp. in this study is feasibility to develop for use as natural flavoring and
antimicrobial agent in food and cosmetic fieids in the future.

Keywords: Momordica sp., GC-MS, essential oil, anethole, antioxidant activity, antidiabetic acitivity,
antimicrobial activity
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1. Introduction

Plants are known as essential source
materials in the medicine, pharmaceulics, foods,
beverages and cosmetic fields. Numerous effective
metabolites occur in plant possess. Moreover,
many beneficial biological activities, such as
anticancer, anti-inflammatory, antinociceptive and
antioxidant properties have also been presented
(Gulgin et al | 2003, Gamal-Eldeen et al.,, 2014). in
northern Thailand, Momordica sp., colioquially
known as ‘Puk-Mahai” or "Puk-Hat” {Lampang}, is
one of the local edible plants belonging to the
family Cucurbitaceae (Figure 1). This piant is
considered as a climbing plant that has leaf tendni,
cordate leaves with an acuminated apex and
dentate, and typically has length up to 7.5 em wide
and 13.0 cm long. The terminal shoot of this plant
15 usually used as foods. However, there have
been very little complied research data on this
plant, especially the study of phytochemicals and
biological activities like antioxidant, antidiabetic
and antimicrobial activities. Therefore, the main
aim of the present study was to investigate and
report the phytochemicals and biological activities
of the essential ol of Momordica sp. found from
Thailand.

b

Figure 1: Momordica sp leaves, stem, flower and
tendri

2. Matenals and Methods

Collection of plant material

The leaves and stems of plant materials,
Momordica sp . were collected from the local area
in Lampang province, upper northern part of
Thaitand The plants were dried at 45°C for 72
hours, ground into small pieces and stored at rocom
temperature for further extraction.

Preparation of the essential oil

The essential oil was extracted from the dried
leaves and stems by stream distitaton and
partitoned with dichloromethane for 3 hours. The
essential oil was obtained after evaporation of the
dichloromethane. After that, the essential ol was
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dehydrated with anhydrous sodium sulphate and
stored at 4°C for further analysis

Gas chromatography-mass spectrometry
analysis

The analysis of the essential oil composition
was performed using a Gas Chromatography (GC)
6890 Agilent Technologies/MSD 5973 Hewlett
Packard, equipped with a mass selective delector
and HP-5MS capillary column (bonded and cross-
finked 5% phenyl-methylpolysiloxane 30 m x 026
um, film thickness 0.25 ym).

The injector temperatures were set at 250°C.
The oven temperature was started at 45°C min,
then programmed to 250°C at a rate of 3°C /min
and held at 250°C for 5 min. Helium was the
carrier gas, at a flow rate of 1 mU/min. 1 pL of
diluted essential oil {1/5 in dichloromethane, v/v)
was injected in the spht mode

MS detection of an electron ionization system
with ionization energy of 70 eV was used. GC-MS
transfer line temperature were set at 280°C; ion
source temperature 230°C, quadrupole
temperature 150°C, mass range (mass to charge
ratio, m/z) 29-550. The components were identified
based on a comparisan of their relative retention
times and the mass spectra with W8N08 and
Wiley7n libraries data of the GC-MS system, and
previous literature data (Adam, 2001).

Determination of total flavonoid contents

The total flavenoid contents were determined
by the method of Kaewnarin et al. (2014) with
slightty modification. The extract (0.5 mL) was
mixed with 2 mL of methanol, followed by the
addition 0.15 mL of 50 g/ NaNO,. After 5 mn,
0.15 mL of 100 g/L AICl, was added. The reaction
was mixed and incubated at room temperature for
15 min, and the absorbance was measured at 415
nm. Quercetin solution was used as a standard for
the determination and the results were expressed
as mg quercetin equivalent (QE)/g dry extract. The
data were presented as the average of the
triplicate analyses.

Determination of total phenolic contents

Total phenolic contents were estimated using
the protoco! of Thitilertdecha et al. (2008) with
slight modifications. The procedure involved of
combining 0.25 mL of sample (1 mg/mL) with 2.5
mL of deionized water and 0.5 mL of folin-ciocalteu
reagent. After 5 min, 0.5 mL of 20% (w/v) Na;CO,
was added, and the solution was incubated for 1
hours at rcom temperature. Absorbance was then
measured at 760 nm. Gallic acid solution was used
as a standard for the determination and the resuits
were expressed as mg gallic acid equivaient
(GAE)/g dry extract. The data were presented as
the average of the triplicate analyses.
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Determination of antidiabetic activity

a-Glucosidase (AGH) solution was prepared
from rat intestinal acetone powder by partial
modification of the procedure reported by Cki et al
{1999). 100 mg of intestinal acetone powder was
added to 3 mL of 09% NaCl solution,
homogenized with the sonication and kept in an ice
bath. After centrifugation at 6,000 rpm for 30 min at
4°C, the resulting supernatant was kept cold and
directly subjected to inhibitory assay. The AGH
inhibitory activity was determined by modifying the
procedure of Adisakwatana et al. (2009). The 20
pL of the essential oil solution (0.1 mg/mL) was
incubated with the AGH solution {10 pL) for 15 min
at 37°C After that, 70 pL of 37 mM D-maltose was
added and incubated for 15 min at 37°C. The
reaction was stopped in boiling water for 10 min
The concentration of released glucose of the
reaction mixtures was determined using the
glucose oxidase test. The 900 pL of PGO reagent
containing 1 capsule of PGO enzymes to 100 mL
of water and 1.6 mL of o-dianisidine solution was
then added to the reaction mixture and it was then
mixed for 30 min at 37°C in water bath. The
absorbance of AGH activity was measured at 450
nm The assay was defined as the percent
nhibiion under the assay conditions, which was
calculated according to the formula:

Percent inhibition = (A,- A/ Ag) x 100

Where A, 15 the absorbance of the control,
and A, is the absorbance of the mixture containing
the test compound. The data were presented as
the average of the triplicate analyses.

DPPH free radical scavenging assay

The free radical scavenging ability was
determined according to the method of Gulgin et al
{2003) with slight modifications. The 2 2'-diphenyl-
1-picrylhydrazyl radical (DPPH®) solution in ethanol
(0.1 mM, 15 mL) was mixed with 0.5 mL of
different concentrations of each extract, and
methano! was used as the control. The mixtures
were well shaken and kept at room temperature for
30 min in the dark. The absorbance was measured
at 517 nm and gallic acid was used as the
comparative standard The percent of DPPH"
discoloration of the samples was calculated
according to the formuia:

Percent inhibition = (A_- A/ A} x 100

Where A, is the absorbance of the control,
and A, 1s the absorbance of the mixture containing
the test compound. The test sample concentrations
providing 50% inhibition (ICsp) were caiculated
from the piot of inhibition percentage against
extract concentration values. The radical
scavenging ability was presented IC,, values. The
data were presented as the average of the
triplicate analyses.
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Antimicrobial activity

The essential ol of Momordica sp. was
dissolved in methanol Antimicrobial tests, B
cereus, B. subtilis, C. albicans, E coli, P
fluorescens and S. typhi, were carried out by disc
diffusion method wusing microbial suspensions
which equilibrated their concentration to a 0.5
McFarand standard. 100 pL suspensions of each
microbial tested spread on Mueller-Hinton agar
{MHA) medium. The disc (6 mm in diameter) was
impregnated with 10 yL of the essential oil solution
(10 mg/mL) and then placed on the inoculated
agar. Negative control was prepared using the
methanol. The inoculated plates were incubated at
37°C for 24 hours. Antimicrobial activity was
evaluated by measuring the zone of inhibition
against the tested microorganisms.

3. Results and Discussion

The phytochemicals of essential oil
extracted from leaves and stems of Momordica sp.
were analyzed by GC/MS. Each compound was
identified based on mass spectral matching (290%)
from WEBN0O8 and Wiley7n libraries. The chemical
components and GC chromatogram are shown in
Table 1 and Figure 2, respectively. Seven
components including anethole, p-acetonylanisole,
caryophyliene, humulene, pamitic acid, phytol and
2 ,2"-methylenebis|{6-(1,1-dimethylethyl}-4-methyl
phenoi were identified, which represented a total of
80.8%. In which, anethole (66.7%) was found as
the major component. In this regard, no such
chemical compounds from leaves and stems of the
genus Momordica have been reported.
Nonetheless, Braca et al. (2008) observed the
chemical constituents especially from seed
essential oil. The results revealed that frans-
nerolidol, apiole, cis-dihydrocarveol and
germacrene D were the main compounds.
Therefore, all chemical compositions from leaves
and stems parts in this plant oil are considered as
the first report in this time Moreover, the total
phenolic and total flavonoid content were 65.6 mg
galiic acid equivalent g extract and total fiavonoid
content 42.6 mg quercetin equivalent/ g extract.

The results of regarding the bioactivities i.e.
antioxidant, antidiabetic and antimicrobial activities
of the Momordica sp. essential oil are presented in
Table 2. In the DPPH" scavenging system, the 1Cs,
of the essential oil was 1.8 mg/mL which was not
disptayed good antioxidant activity. As same to the
antioxidant activity, the results of the antidiabetic
assay based on the a-glucosidase inhibition model
showed that the essential oil could exhibited
antidiabetic activity with a percent inhibition of 9.3,
which was too low when compared to the standard
antidiabetic agent (acarbose; 64.1%). In the
antimicrobial activity assay, the essential oil of
Momordica sp. could protect against six
pathogenic microorganisms tnciuding B. cereus, B
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subtilis, C albicans, E coli, P. fluorescens and
S. typhi with an inhibition zone of 13.3, 13.0, 13.3,
117, 133 and 11.0 mm, respectively (Table 3)
These results correspond with Guiiuce et al. (2007)
and Tanruean et al. (2014), which reported that the
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essential oil fraction played poor antioxidant
activity when compared with the extract from more
polar solvent. On the other hand, the essential oil
fraction usually possessed more antimicrobial
activity than the extract from more polar soivent.

Table 1: Volatile constituents of Momordica sp. essential oil and their relative peak area (%) obtained from

GC-MS
Peak No. R RI° Assignment compounds Relative peak area (%)
1 1284 1289  Anethole 66.7
2 1382 1385  p-Acetonylanisole 0.5
3 1406 1417 Caryophyllene 23
4 1442 1452  Humulene 06
5 1960 1964 Pamitic acid 06
6 2100 2122 Phytol 32
2,2"-Methylenebis[6-{1,1-dimethylethyl)-
7 - - 6.9
4-methyl- phenol
Total 80.8
*Retention indices using a HP-5MS column
* Retention Indices from literatures
Abandance
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Figure 2: GC chromatogram of essential oit of Momordica sp.

Table 2: Total phenclic content, total flavonoid
content, antioxidant and antidiabetic activities of
the Momordica sp. essential oil

Assays Momordica sp.
essential oil

Total phenolic content 65.622 6

(mg GAE/g extract)

Total flavonoid content 426108

{mg QE/g extract)

DPPH free radical scavenging 1.820.1

activity {IC¢; mg/mL)

*Antidiabetic acuvity (%) 9312

Average * standard deviation from three replicates
*Antidiabetic activity was studied at 0.1 mg/mL
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Table 3: Antimicrobial activities of the essential oil
of the Momordica sp.

Microorganisms Clear zone (mm)

Bacillus cereus 13.3:0.6
Bacillus sublilis 13.0+1.0
Candida albicans 13.3315
Escherichia coli 11.720.6
Pseudomonas fluorescens 13.31+1.2
Salmonelia typhi 11.0£1.0

Average # standard deviation from three replicates
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4. Conclusions

This study can be concluded that the
essential oil of Momordica sp could be identified
as candidates for a natural flavoring and
antimicrobial agents which are likely to further
develop for being used as natural flavoring and
antimicrobial agent in food and cosmetic fields in
the future.
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