
d
b1eJ\I

6)
<V.c:. c! <:::1

Evaluation of chemical compositions of various extracts from

Momordica 'Ma Hai' and their biological activities

O!J 'U O!J 'U

v

11t1 -ru'Vl'UeJ n111-cil n t11 t111 \1 r111
q q q d.J<u

2560



[Executive Summary]

1. nu

1.1 6iJ'Ue:J-:!rhJ 1 "\11 lvi fi
.£ d

Evaluation of chemical compositions of various extracts from Momordica

·Ma Hai · and their biological activities

1.2 v 0..3 'U d.9

CJ1Y'11?!VI4 Vlfl1'U

055-267107

1.3

'V'I.A. 2559 60,000 U1V1

1 tJ 6ll'ti1CJ'U 2559 6ll'ti1CJ'U 2560

l1 'J 6 llll1 fl 'U 6 eJ-:! 'J 1 fi U Jl fl VI ':i Vl11fi eJ'U VI ':i 1 CJ 66 B-.1 1-:J 6 CJ-:! "\11 fi fi1 ':i1'if?!1 ':i 6fl iJ 1'1-:J 'U
'U

' .
n fl't/1 CJ 6n CJl nuB-:! rh.h 6fliJ 1 '1.1 B-:JY1 fll1li6'11A Bch-:!

m':i 1CJ'IJ!1 V&J 'U1 hl (Edible plant) CJ'IJ'UVI 'IJ

t'J-:JhJ 6 fi hJiJ fi't111 'U

6tJ'U fl1 fi't/1 eJ-:J AU fi BUV11-:J 6fliJ 1'\A" 6

1'\AiJt ?i1'U
v '

B-:!A tJ ':i fi BUV11-:J 6fliJ•u B-:! er 1 '\A 1 fl1':i Vl':il"il?!BUB-:!AU fie:JUV11-:J 6fliJ'IJB-:!

Ll1 ilt1 Vl Bll ':i 6Vl CJ "\11 fi erfill 1vi 1 CJ 6Vl r1 'D r1 66n?t1 r1 ':i ll11 V1 fi ':i 1 VI- 66 ll ?t ?t 6tJ fib V1 ':i 6ll V1 fi1 ':i 'Vl1 tJ ll1 ru

6'11':iU fi e:JuVl fi 'V'J m1l'UB Ql q cu o I 'I

'IJ B-:J ?!1':i?! tlVI bl1Vl1 'U eJ 6'1 eJ 6eJVl6leJ 6VIV1 666'1 6VlCJ'IJB-:J er 1vi

fi fi1 ':il 6A ':i 1 B-:J AU':i fiBU Vl1-:J 6fliJ'IJB-:JLl1ilm-'lBll 6Vl CJ"\11 fi BY CJ 6Vl r1'Wr1

66 n m1 V1 m 1Yl-b6ll ?t?! 6tJ fi1Vl ':i 6l1Vl u ll ':i 6VlCJ "\11 fi er 1viiJ anethole 6tl t1

fi



Relative peak area 66.74

anethole bUmnJ"1 anethole (Stimulant) miu

mJ (Carmination) mV1

b tle:J n 1 bVl CJ'Ve:J-1 n n
" '

AB 65.6 42.6
\) q 'U \J

Bacillus cereus, B.

subtilis, Candida albicans, Escherichia coli, Pseudomonas fluorescens Salmonella

typhi 11fiiJflll:W?fld.J111:11 11'1CJLlliJtl

n:w 11fi:wriV11'1?f€JUfiVJtrKlt! Btl:W61B b€1Vl61€1
"I q 'U "! \l 'V

so o.95

offe:J:w 1 n m 'J fl eJ -1 r1tl ne:JUVll-1 bflil ru'Ve:J -1?fl 1tl f1bb61 m 11
'U

tl €1 CJ 'J l:W V1 trKltl?fl J 61B?f bb61 trKltl b t!Vl tl nl 'Ji.ll b?ftl eJ1tl bbu U'V €1-1 r.J61 \l1tl

Vll\ll'Vl n ?fl:wl11:11-1l'btlt!:Olt!i l'J1:11-1l'btlt! bbtllVll\l1 b 1-ff
"' 'U

(Momordica 'Ma Hai') Cucurbitaceae

tJ1-1l'b bb e:Jt.ll'l1 8\lhJ
iJ n 1 'J 'Jl \l e:J\l r1 tl 1 n e:JU VJ1\l bflil bb61 1'1-d

?fBU €1\lrltl f1eJUVll\l bfliJ bVlCJ

?fl'J?fn\91 b:WVlltl€161 b\91Vl'Ve:J-1 1111 bVlCJ'VeJ\l n m"J

?f nl'11U nltl bbVl\l CJ f11 'Jf1 bb61 bbCJ CJ11'1 fl61 eJ1'JiJ bVltlbbtflvl1 n l bVl CJ11'1fl61€l1'JiJ bV1 t!

€1€Jf1 61lt!?flJ"?flll'1 b:WVlltl€161 nlJ"i.l1(i{le:J cJ1\l1U bbVl\l:W1 bb'1JJ1lCJ bd.J

Vlltl€161 bUtlblm 12 'lil1:w'l

b VlCJl bbfl?f1fl1m1



<

ciocalteu alum1nium chlonde colorimetric \711J..H;\'11'1'\J

2,2-diphenyl-1-picrylhydrazyl (DPPH.) scavenging bb!:l::; Ferric reducing antioxidant power

(FRAP) 6 (Bacillus cereus, B. subtilis, Candida

albicans, Escherichia coli, Pseudomonas fluorescens bb!:l::; Salmonella typhi) paper

disc-diffusion "'il1 n n1'Jl bAJ"1::;VieJ-:J r'lth::; n eJ'\JVl1'l bAlJ'1JeJ-1J1JJ'uvmm::; bVlC.J"'il1n n:w::;1 bVlA'UA bbtl?l

1mm1Vl m1VJ-bb:w?tmun1 1 7

lvl anethole b btJeJ b bb!:l::;J1JJ'tJV!eJ:lJ
'

1911:lJ (;\'11'1'\J '\Jl1?111?1 n \i1 bBVi!:l eJ::;6/l b\71VllJf1Vltvl11..JeJ1..J:lJ ?t\>11\>1 C.JlJ ri1A11:lJ b-if:w-iftJb1..Jn11
1;11 .. 'V 'V ..

50 0.95 FRAP value bVhn'\J 16.8

61:W:W 1:'1 n 1\>1 bbn!:l n d"?ltl\>1 tJeJn"'il1 n 1viiJ A11:W?l1:lJ1d"t:lbtJ n11 cJ'\J
"

\il?leJ'\J n'1!'U\i1 1\>1 C.JJ1JJtJVleJ:!Jd::; b nli1'1

Vll!:l ::;m 1 bUtJ1 b

1u1tJeJtJ1AI'l

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

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

colorimetnc 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, Candido olbicons, Escherichia coli,

Pseudomonas fluorescens and Salmonella typhi) by paper disc-diffusion method. GC-MS

analys1s results revealed that seven volatile constituents were identified and the major

component was anethole that is w1dely used as flavoring substance. The highest total

phenolic content (65.6 mg gallic acid equivalent/ g 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 IC50 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 Momordico '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

Momordico '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 drted 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 w1th 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-

dlphenyl-1-picrylhydrazyl (DPPH.) scavenging and Ferric reducing antioxidant power (FRAP)

assays. The extracts were tested for antimicrobial activity against six pathogenic

m1croorgan1sms (Bacillus cereus, B. subtilis, Candido olbicons, Escherichto 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

phenol1c content (65.6 mg gallic acid equivalent/ g extract) and total flavonoid content

(42.6 mg quercetin equivalent/ g extract) were observed in essential oil fraction. While,

ethyl acetate fract1on exhibited the highest antioxidant activity with an IC50 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 Momordico '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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15.

3.2 611'HF1i1

1. Gall1c aod

2. Folin-oocalteu reagent

3. 2,2'-Diphenyl-1-picrylhydrazyl radical (DPPH)

4. Methanol

5. Aluminium chloride

6. Sodium nitrite

7. Quercetin

8. Sodium carbonate

9. Acetone

10. 2,4,6-Tris(2-pyridyl)-s-triazine (TPTZ)

11. Ethyl acetate

12. Dichloromethane
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B\91116'11'\.J 1 viB 10 btl'Unm 12 ultrasonicator btl'Unm 30 '\.J1Vl
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3. 3. 3 m1 Vl 11\1 ?l€JLJ B'l n€JLJ'Vl1'l bAiJ'1J€J-:JJ1d! bVl CJ

1'\.J m 1'V1Vl?JBLJ B'l Y'lu n BLJ 'Vl1-:J bAiJ'1J bVlCJ 1-1l'b 'Vl A'i1A bbn?J1A1m1'Vl n

'\.J

6850 Agilent Technologies/MSD 5973 Hewlett Packard,

b'Vlflb\91€11 MS HP-5MS 220 290 €1'11"11
' 'U

B'l1"11b'llm'8CJ?J Ji'lCJB\9111 3 55 'U1-Yl

1 1 splitless 1w.=h'U'1J€J'l

MS electron ionization ionization 70 eV MS
q 'U

220 290 €J'lf11b"tl61b'8CJ?l Wiley7n
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Kaewnarin et al. (2014) 1V1CJ1-1i'
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3.3.6.1 15 DPPH free radical scavenging

DPPH free radical scavenging 1-ll'

15'Ve:J\I Gult;:l n et al. (2003) A11d.J?l1d.Jl'ib11 t.Jf11'ie..J?ld.J?l1'itil1e:J
''U

0.5 1.5 'Ve:J\1 DPPH 1'W ethanol (0.1

0.5 1.5 'Ve:J\1 DPPH 111tii'1e:Jtl1\ld.J1
'

"
vl'\I.U

• 'U

tJ1\IAl'UAd.J] x 1oo
'U '

rh n1'i cJ'U e\IVl 50 b'tJe:J'f b

6oUd.JoU'W'VeJ..:J'f'1l 'j?j n (91

3.3.6.2 i5 Ferric reducing antioxidant power (FRAP)

Ferric reducing antioxidant power

1-ll'15'Ve:J\I u et al. (2006) FRAP 10

TPTZ 1'W 40 hydrocloric acid (20 20 ferric (Ill) chloride (20

(5 300 pH 3.6) 1'W

0.1 e..J?ld.Jtl'U FRAP reagent (1.5 1.4

(300 pH 3.6 30
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593 'Ulb'UbJJVl'J' bl'lC.Jti gallic acid FRAP value Al'Ulrue:reJnm

1'U'V1tbC.J
'IJ

3. 3.7

disc diffusion method bl'lC.Jnl'J'U1 disc

'\Jl1'l'\J'U"il1'Um'V11"J" b uA.vl 'lll'lvll"El AB
v 'U q

37 B'l1"11b'llm611C.Ji:l b'U'Unm 24 ilbJJ'l bbr;hvh
' 'IJ

v Q v

n l"J"ll'l'U'U ll'l'UB'l'\Jd b1ru C.J'\J C.J'l'\J'U m'V11"J" bb'U-:1

3.3.8
'IJ

One Way ANOVA
' ' 'IJ

Duncan bl'lC.J1<(jh_hbbn'J'JJ SPSS b1B4ob'U 23.0 P < 0.05
"
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4.1 vi

d
U'VI'VI 4

(Momordica sp.) Cucurbiaceae
" "'

(cordate) L.Jmt.JlUbb'Vli:l:JJ (acute)
9 "

(dentate) (alternate) 17le:Jnbbt.Jnb'V'll"l n1'W

" '
17le:Jnm1 3 il\1 5 5 5

'1J'W117lnl1\l 2 il\1 2.5 3.5 il\1 4.5
9

(inferior ovary) iJ 3 A11b'V'l61 (carpel) 1 il\1 1.2

3
"



er 1 1'W'Ih\l m8'W

1 4) 1 1.;!
v q

4.2

'<\) l fl (?) !;1 e:J \l 8:wtllir'W bV! 8 ':ill fl erfl:W 1vi 8 fll fl 1mll bb!;l bb8 n.&'W 8

1\?)fl!;le:l1 1 V!8

b:WVll'We:J!;l

\i1\lbb?l1?1\l1 1 1Vf

b nl?1e1'n1 n'W 11?18 bu e:J{ e.J!;l n\?1 b:WVll'W e:J!;l

0.006 ii'l 0.089
'U
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1 b

1:11'J G'ltlV1 6:W"v11'U861

1:11'J 1:1nV1 68Vl61 6(9)'VI

"

0.089

0.020

0.032

0.006

4.3 61eru bflil"ll 1vi

6 tJ-;.]1 19vim1 6AlJ 6'VIAUA 66fli:lbA'J

m 1'VI -bb:W ?lmtJ n1 'VI 'J 6:W'VI 6V1 mJ 6b:W?ImtJ nV1-r:w'U 8'li:l1 n8'\J nmi1'U.rr8:W 61'U 8-.:J
"' 'U

W8N08 Wiley7n 2

7 'UUV1 ilrh Relative peak area 'J1:Wtl'Ub'Vhnu 81.04

anethole Relative peak area 66.74 'U8fl-;;J1fld

1'U J1 il 'U 8 :w 'J b t1 -;;J 1 fl n19vi cJ' 'l u 1:11 'J tJ 'J fl 8 'U 'U 1 1 bb ri 2,2'-methylenebis[6-(1,1-

dimethylethyl)-4-methyl- phenol (6.94 phytol (3.23 caryophyllene

(2.34 pamitic aCid (0.65 humulene (0.64 p­

acetonylanlsole (0.50 bV1tl GC

5
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a

b

Peak No. Ria

1 1284

2 1382

3 1406

4 1442

5 1960

6 2100

7

Rib

1289

1385

1417

1452

1964

2122

Assignment compounds

Anethole

p-Acetonylanisole

Caryophyllene

Humulene

Pamitic acid

Phytol

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

dimethylethyl)-4-methyl- phenol

Retention indices using a HP-5MS column

Retention indices from literatures

Abundance

3000000"1

¢
/0

Anethole

Phytol

13

Relative peak area (%)

66.74

0.50

2.34

0.64

0.65

3.23

6.94

2,2'-Methylenebis[6-( 1, 1-
dimethy lethy1}4-methy1- phenol

7

t
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4.4 ru'VJ611t1'UB bb61

1ruvJ m l1'We:J tJii V1'UeJ-:J?!11?tnV1 6:WVI1'We:J 1:1

aluminium chloride colorimetric folin­

oocalteu e.JG'l 3 6 1viiJ

'W'li1-:J 30.5 42.6
'U 'U

\91111-:JoVl 3 1 ru 9/J G'11l1'WeJ tJ (ii ?11 -:JVI:WV1'Ue:l -:J?!1'l ?In\91 6:WVI1'WeJG'l eJ

1vl

m'l?tnV1 6lJVI1'WeJG'l 30.5±0.5d 32.4±l.lc

6'11 'l?! n V1 be:1'Vl G'1 6\>lVI
.,

tJ1iJ'WVIeJ:W 'l bVI tJ

33.6±0.2c

39.0±0.2b

42.6±0.5a

. ' .,
± 3 </11

48.7±1.3b

65.5±0.9a

65.6±2.6a

eJ :w14 f1 rl1 nu 66\91 n'W1 tl1 fl'W iJ fl11:W 66\91 lilum1:w

95% lVltJlB Duncan's multiple comparison test (P < 0.05)

..:::.

4.5
''U

m 6JJ 'LJf1VI e:J'W:w G'1 B?!'l e:l-:J?!1'l?! n\91 6:w VI1'WeJG'l \>l'W 6e:l'Vl G'1 6\>lVI
"I ''U

DPPH fee radical Ferric antioxidant power

1Vle.JG'llil-:J 66?1\91-:Jl 4 01 q \J 'IJ q

..
.. DPPH fee radical iJri1 IC50 6Vhnu 0.95

IC50 6Vhnu

14



1.49, 1.81 2.83
•I ' "

15 Ferric reducino antioxidant power::;, til 'I tl 'U 'I

FRAP value bvhnu 16.88 ':iB'Ifl'ld.JIAB
"

\fl1':i1'1Vi 4

11.-i

611':i?frll91 bd.JV11'U"Elfl

?!1':i?lrl191

"

DPPH fee radical scavenging

(1Cs0,

2.83±0.03d

1.49±0.02b

0.95±0.02a

1.81±0.02c

' "
± 3 '111

"'

Ferric reducing antioxidant power

(:iJ n-rd.J ?fd.Jd.J fl m 191 bb f1 n-rd.J 611':i?fn191)
"

7.43±0.43d

11.09±0.54b

16.88±0.39a

8.70±0.24c

e) n n1 nu bb\91 nvi1.:1 rl'U1 rl'U iJ A11d.J bb\91 A11d.J

95 % 1191t.JlB Duncan's multiple comparison test (P < 0.05)

z:! il Jl .Q, .cl

4.6 q'Vl 5\911'\..!b

6 '1111Vl1#i'bbn Bacillus cereus, H subtilis,

Candido olbicons, Eschenchio coli, Pseudomonas jluorescens Salmonella typht 'UB-:1

?!1':i?lrll91bd.JV11'U"Elfl Paper disc

diffusion 1191 m.J b:iJ'Ufldld.J ?11m ':iti'UB'I?l1':i?lrl191b'U b 1':ifl"il1f1 b1rub?f
'
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6 (Clear zone) 'JeJU 1 disc Pseudomonas jluorescens

1

bliVl1'WeJ61 b n

11d 1 5 b n\91 bliVl1'WeJ61 beJVi61

b n1 'W m1cJ'u b 11'i'Vln't1'UI'l bVlt.J
' '

< .. ..

cJ'u cJ'I.I m ?111?1 n\91 b11Vl1'WeJ61 eJ be1Vi61 eJ b\91 Vl bb61 1 bVl t.1

Microorganism 'U1nrul?l

?ll'J?ltl\91 ?IWG'ltlVI ?ll'J?Itl\91

b:W'VIl'U'il61 b\91'\fl

Bacillus cereus 10.33±0.58 9.00±1.00 8.33±0.58

Bacillus subtilis 6.67±0.58 11.00±1.00 11.00±1.00

Candida albicans 10.67±1.15 7.33±1.53 8.67±0.58

Escherichia coli 8.33±0.58 9.00±1.00 8.00±1.00

Pseudomonas fluorescens 8.67±0.58 11.67±0.58 12.33±0.58

Salmonella typhi 8.67±1.15 9.67±1.53 9.33±0.58

' ' ..
± 3 "111...

16

..
'lllir'U'Vl'il:W

13.33±0.58

13.00±1.00

13.33±1.53

11.67±0.58

13.33±1.15

11.00±1.00



m1 bbri b:JJVl1'Ue:J61

beJVl61 eJ b\91Vl bb61 f11 1?1 ni'1J1JJ'UVleJ:JJ bVi tJ 1BJ1 btl'Uf1111-1l'Al1:JJ Al1:JJ?I1:JJ111l'1JeJ -1 Mlvl1

1 1 1'Vi 1Vi

bb\91f1 0.006 fi-1 0.089 Vib

b (polar active

constituent) tl'U1 1 Vlt1j 1

t'T 'IhJiJ n111 1tJ A nBUVl1'1 bAi'l'lJB'I 1'ViiJ bV1 t.J-1 n Au BUVl1-1 bAiJ'lJB'I

bVi t.J"'l1 n bVltl11 t.J-11'Ul11'UJ1JJ'UVIB:JJ bVlt.J"'l1 n:w trans-nerolidol

apiole cis-dihydrocarveol germacrene D (Braca et al., 2008)

fll1\911l"'l?IBU f1BUVl1-1 1'Vi1 anethole btl'U

11'1t.J anethole b-d'U
'

bb B61 fiB (ouzo, rak1) tJ1 b (Philip,

1999) anethole btJ 'U B'l Au nBU Vl1'1 B:JJ 1 b'\lit! "111m V1 tJ'UoU1l b'lJ n

(Foemculum vulgare; Fennel) 'UVl'IJBfl'\ll);l'ltJ'lJtJ\91 b-d'U (Pimpinella

anisum; An1se) 1 (Illicium verum; Star anise) bVltJ anethole

f]VlBb (stimulant) m'iru61:w (carmination) mV1 f]VlB

'U bb61 11 Vl B'llh bb:JJ 61-1 btJ 'U 'UB m 1 nd u1:11 r1ty f) n'Vlm t.J'IJ'i'J V1 H1 bbri 2,2'­

Methylenebls[6-0,1-dimethylethyl)-4-methyl- phenol, phytol, caryophyllene, pamitic

acid, humulene p-acetonylanisole

1 bVlt.J"'l1f1 1

<Wmbl'UBtJI'11 32.4 fi-1 65.6

b-d'U (Chanwitheesuk et al., 2005)

DPPH fee radical scavenging

btl'Un11i bA1 1 ?11:JJ11 111'Uf111 b t.Jf111tJU



Ferric reducing antioxidant power

e:Jll"lmJ{) m':i 6LJ t.J'U66 ne:J'U 6 1-vi

11XB-461 ?le:J t1e:J'I ?le:J-:!15 t.J?11':i?ln €J t.JlJ rh ICso"I 'I 'U 'U 'I

6Vhn'U 0.95 FRAP value whn'U 16.8
"

?ll':i?l nv-1 t.J flVl B-J61m "il1 n?J1 ':ilJ m 1 6
'I '"

e.Je:J n 1 6661 1n m':i'lll?Jl':i?Jn 1ner 1fi e:J

br11tii'66n Bacillus cereus, B. subti/is, Candido olbicons, Escherichia coli, Pseudomonas

fluorescens Salmonella typhi

6 6
' v

Gulluce et al. (2007) Tanruean et

al. (2014) 6"1l'U tJ
'I ' "

?ll':i?l 6"litJ tl 6 'U €J fl"illn'\l"ill n B-461 f11':il6A n €l'UVl1-:i 6AlJ'lJ€J'I

6 anethole

anethole 6 'U 66rl

Candido olbicons, Corynebacterium, Escherichia coli Stopphylococcus oureus

"ill n f11':i fi fle:J'UVll-:1 6AlJ ner 1"vi

11X6 n 1-viiJ 1"1n t.Jm'V'J1tJm':i 6
'I 'U 01 'I

anethole b
'"

"

'OJl n n1 t.J1 'U A e:Jer 1-vi 6 6'0J'U

fl f11':i1-i!'i!e:JJJ61Vll-:I'V'J t.J-:1€) 6 t.J-:1'\f'J €J 66 t.J'lle:J-:1

1VJ1 (;l 6vi e:J 661nmoi11m'li1 t.J1tJf11':i
" '

tJ n'IJiJ 1-i!6 611 1-vi tJe:Jfl'OJl n'llm':iiJ m':ifi t
1 1tii'66n

6e:J'U Vl1':l"86tJ?l 6vie:J1 1-vi1
"
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Vl8'UL'1JA€lU'W(i) D?l'WVl'.iu'.i'.i:W. 2551. (Momordica
'U'

http://www.research .chula.ac.th/web/abstract/libraly/vet15.pdf.

2560.
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Gas Chromatography-Mass Spectrometry Analysis and Biological Activities of
Essential Oil from the Local Edible Plant of Momordica sp.
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,

Sutttda Wittanalai2 and Panawan Suttiarpom3

Abstract

Introduction : Momord1ca sp., local known as Puk.-Mahai or Puk-Hai (Lampang), 1s an edible plant
m the famtly Cucurbttaceae. A part of termmal shoot of th1s plant has been widely used as food. However,
the researches regarding chemtcal constituents and biological activities of this plant are still unknown. Thus,
th1s current study was conducted to investigate the phytochemical profile. antioxidant. antidiabetic and
anttmtcrobtal acttvttles of the essential otl of this plant Materials and Methods: The plant oil was extracted
from the dned leaves and stems ustng stream distillation and partitioned w1th d1chloromethane. Afterwards,
the essenttal otl was obtamed after evaporation of the dichloromethane The chemical compositions were
analyzed ustng gas chromatography-mass spectrometry (GC-MS). Total phenolic and total flavonoid
contents were also determmed usmg folin-Ciocalteu method and alum1mum chloride colorimetnc method,
respecbvely. The nntiox1dant and antidiabetic activities were evaluated using 2,2-diphenyl-1-picrylhydrazyl
(DPPH") scavengtng assay and a-glucosidase mhibition model. The essential oil was tested for antimicrobtal
acttvtty agamst stx pnthogentc microorganisms (Bacillus cereus. B. subtilis, Candida a/b1cans, Eschenchia
coil Pseudomonas fluorescens and Salmonella typht) by paper disc-diffusion method. Results: GC-MS
analysts 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 total flavonoid content (42.6
mg quercetin eqUivalent! g extract) were observed. The essential Oil showed nntioxidant activity with an IC00

1 8 mgiml and anttdiabetJc act1v1ty wtth a percent mhibition of 9.3 at 0 1 mglml Furthermore, the essential
Oil exh1b1ted anttmtcrobtal acttv1ty agamst all tested pathogenic microorganisms in the mhibitlon zone
Conclusion: The essential oil of Momordtca sp presented anethole, a phenylpropanoid that is widely used
as flavonng substance. as the maJOr compound, and exhibited potentinl of antimicrobial activity. Therefore,
the essent1al otl of MomordJca sp in thts study is feasibility to develop for use as natural flavoring and
antumcrobtal agent 111 food and cosmettc ftelds in the future

Keywords: Momord1ca sp. GC-MS, essential 011. anethole, antioxidant activity, antidiabetic acitiv1ty,
anttmtcrobtal acttvtty
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1 Introduction
Plants are known as essential source

materials in the medicine, pharmaceutics, foods,
beverages and cosmetic fields. Numerous effective
metabolites occur in plant possess Moreover,
many beneficial biological activities, such as
anticancer, anti-mflammatory, antinociceptive and
antiOXidant properties have also been presented

et al. 2003, Gamai-Eideen et al, 2014). In
northern Thailand, Momordica sp , colloquially
known as 'Puk-Maha( or "Puk-Hat" (Lampang), is
one of the local edible plants belonging to the
fam1ly Cucurbitaceae (F1gure 1). This plant is
considered as a climbmg plant that has leaf tendril,
cordate leaves w1th an acuminated apex and
dentate. and typ1cally has length up to 7.5 em wide
and 13 0 em long The term1nal shoot of th1s plant
IS usually used as foods However. there have
been very little complied research data on this
plant. espeCially the study of phytochem1cals and
biologiCal activities like antioxidant. antidiabetic
and antimicrobial actJv1tJes. Therefore, the main
a1m of the present study was to mvest1gate and
report the phytochem1cals and biologtcal activities
of the essential 011 of Momordica sp found from
Thailand

Figure 1: Momord1ca sp leaves. stem. flower and
tendnl

2 Matenals and Methods
Collection of plant material
The leaves CJnd stems of plant matenals,

Momord1ca sp . were collected from the local area
111 Lam pang provmce. upper northern part of
Thailand The plants were dried at 45T for 72
hours. ground 1nto small pieces and stored at room
temperature for further extract1on

Preparation of the essential oil
The essential oil was extracted from the dried

leaves and stems by stream distillation and
partitioned wtth dichloromethane for 3 hours. The
essent1al oil was obtatned after evaporation of the
dichloromethane. After that, the essenttal oil was
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dehydrated w1th anhydrous sodium sulphate and
stored at 4oc for further analysts

Gas chromatography-mass spectrometry
analysis

The analysis of the essential oil compositron
was performed using a Gas Chromatography (GC)
6890 Agilent Technologtes/MSD 5973 Hewlett
Packard, equipped with a mass selective detector
and HP-5MS capillary column (bonded and cross­
linked 5% phenyl-methylpolysiloxane 30 m x 0.25
J.Jm, film thickness 0.25 J.Jm).

The injector temperatures were set at 250°C.
The oven temperature was started at 45•c min,
then programmed to 25o•c at a rate of 3oc /min
and held at 25o•c for 5 min. Helium was the
earner gas, at a flow rate of ·1 mUmin. 1 JJL of
diluted essential oil (1/5 in dichloromethane. vlv)
was mjected 111 the spht mode

MS detection of an electron ionization system
wrth ionization energy of 70 eV was used. GC-MS
transfer line temperature were set at 2so·c; ion
source temperature 230°C; quadrupole
temperature 1so•c, mass range (mass to charge
ratio, mlz) 29-550. The components were identified
based on a comparison of therr 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 flavonoid contents were determined

by the method of Kaewnann et al (2014) with
slightly modificatiOn. The extract (0.5 ml) was
m1xed wrth 2 ml of methanol, followed by the
additJon 0.15 ml of 50 giL NaN02 After 5 m1n,
0.15 ml of 100 g/L AICI3 was added. The reaction
was mixed and incubated at room temperature for
15 rmn, 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)Ig dry extract The
data were presented as the average of the
triplicate analyses

Determination of total phenolic contents
Total phenolic contents were estimated us1ng

the protocol of Thllilertdecha 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% (wtv) Na2CO;
was added, and the solution was incubated for 1
hours at room temperature. Absorbance was then
measured at 760 nm. Gallic acid solution was used
as a standard for the determination and the results
were expressed as mg gallic acid equivalent
(GAE)Ig dry extract The data were presented as
the average of the tnplicate analyses.
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Determination of antidiabetic activity
a-Glucosidase (AGH) solution was prepared

from rat mtestmal acetone powder by partial
mod1ficat1on of the procedure reported by Oki et al
(1999) 100 mg of mtestlnal acetone powder was
added to 3 ml of 0.9% NaCI solution.
homogemzed w1th the son1cat1on and kept 1n an ice
bath. After centnfugation at 6,000 rpm for 30 min at
4°C, the resultmg supernatant was kept cold and
directly subJected to inhibitory assay. The AGH
mh1bitory activity was determmed by modifying the
procedure of Adisakwatana et al (2009) The 20
!JL of the essenhal 011 solution (0 1 mglml) was
mcubated w1th the AGH solution (10 !JL) for 15 min
at 3TC After th<Jt, 70 !JL of 37 mM D-m<Jitose was
added and mcubated for 15 m1n at 3rC. The
reaction was stopped m boiling water for 10 min
The concentration of released glucose of the
react1on m1xtures was determined us1ng the
glucose ox1dase test The 900 !JL of PGO reagent
conta1nmg 1 capsule of PGO enzymes to 100 ml
of water and 1 6 ml of o-diams1dine solution was
then added to the react1on mixture and it was then
m1xed for 30 mm at 37"C m water bath. The
absorbance of AGH actrvrt:y was measured at 450
nm The <Jssay was defined as the percent
mh1blt1on under the assay conditions. which was
calculated accordmg to the formula

Percent inh1bit1on (A,- AJ A,) x 100
Where A0 1s the absorbance of the control,

and A, 1s the absorbance of the mixture contaming
the test compound. The data were presented as
the average of the tnphcate analyses.

DPPH free radical scavenging assay
The free radical scavengmg ability was

determ1ned according to the method of et al
(2003) w1th slight modifications The 2,2'-diphenyl-
1-plcrylhydrazyl rad1c<:JI (DPPH") solut1on 1n ethanol
(0 1 mM. 1 5 ml) was m1xed With 0.5 ml of
different concentr<:Jtions of each extract, and
methanol was used as the control The mixtures
were well shaken and kept at room temperature for
30 min 111 the dark The absorb<:Jnce w<Js measured
at 517 nm and g<:Jihc ac1d was used as the
comparative standard The percent of DPPH"
discolor<:Jtion of the samples w<:Js c<Jiculated
accord1ng to the formula:

Percent lllhlbi\Jon =(A,- A,l A0 ) x 100
Where Ao IS the <:Jbsorbance of the control,

<Jnd A, IS the <Jbsorb<:Jnce of the m1xture containing
the test compound The test sample concentmtions
prov1dmg 50% 1nh1bitlon (IC50) were calculated
from the plot of mh1b1t1on percentage against
extract concentration values The radical
scaveng1ng ab11ity was presented IC50 values. The
data were presented as the average of the
triplicate analyses
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Antimicrobial activity
The essential oil of Momordica sp. was

dissolved 111 methanol Antimicrobial tests, B
cereus, B subtilis, C a!bicans, E coli, P
fluorescens and S. typhi, were carried out by disc
diffusion method us1ng m1crobial suspensions
which equilibrated their concentration to a 0.5
McFartand standard. 100 !JL suspensions of each
microbial tested spread on Mueller-Hinton agar
(MHA) medium. The disc (6 mm in diameter) was
impregnated with 10 !JL 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 phytochemrcals of essential oil

extracted from leaves and stems of Momordica sp.
were analyzed by GCIMS. Each compound was
identified based on mass spectral matching
from W8N08 and Wiley7n libraries. The chemical
components and GC chromatogram are shown 1n
Table 1 and Figure 2, respectively. Seven
components including anethole, p-acetonylamsole,
caryophyllene. humulene. pamitic acid, phytol and
2,2'-methylenebls(6-( 1,1-dimethy1ethy1)-4-methyl
phenol 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 trans­
nerolidol. apiole, cis-dihydrocarveol and
germacrene D were the main compounds.
Therefore, <JII chem1cal 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
gallic ac1d equivalent/ g extract and total flavonoid
content 42.6 mg quercetin equivalent/ g extract

The results of regarding the bioactivities Le.
antioxidant. antidiabetic and antimicrobial activities
of the Momordica sp essentral oil are presented m
Table 2. In the DPPH. scavenging system. the IC50
of the essential oil was 1.8 mglml which was not
displayed good antioxidant activity. As same to the
ant1ox1dant activtty, 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
ant1microbi<JI activity assay, the essential oil of
Momord1ca sp could protect against s1x
p<lthogenic microorganisms mcluding B. cereus, B
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subtilts, C albtcans. E coli, P fluorescens and
S typhi w1th an inhibition zone of 13.3, 13.0, 13.3,
117, 133 and 11.0 mm. respectively (Table 3)
These results correspond with Gulluce et at. (2007)
and Tanruean et at. (2014), which reported that the

January 25-27, 2017

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 solvent

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

Peak No. Rl• Assignment compounds Relative peak area (%)
1
2
3
4
5
6

1234
1382
1406
1442
1960
2100

1289
1385
1417
1452
1964
2122

Anethole
p-Acetonylan1sole
Caryophyllene
Humulene
Pamttic acid
Phytol

66.7
0.5
2.3
0.6
0.6
3.2

7
2,2'-Methylenebis[6-( 1,1-dtmethylethyl)-
4-meth 1- henol

6.9

3 Retention 1ndtces us1ng a HP-5MS column
b Retention tnd1ces from literatures

.I
r
, I

,6
Anetbol.

Total

OH
I

!I I
ya l

II I

80.8

2,2'-Methy...,.be[6-(l.l­
dan•tbylothyl)-4-o>Khyl- phoDol

woo 7000

Figure 2: GC chromatogram of essenttill ott of Momordica sp

Table 2: Total phenolic content, total flavonoid
content, ant1ox1dant and anttdtabettc acttvtties of
the Momordtca sp essenttal ott

Assays

Total phenolic content
(mg GAE!g extract)
Total flavonoid content
(mg OEig extract)
OPPH free radtcal scaveng1ng
act1v1ty (ICe<l mglml)
*Antidtabetlc activity(%)

Momordica sp.
essential oil

65.6±2 6

42 6±0.8

1.8±0.1

9.3±1.2

Average ± standard deviation from three replicates
'An!ldtabetlc activity was studied at 0.1 mg/ml
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Table 3: Anllmicrob1al activities of the essential oil
of the Momordtca sp.

Microorganisms

Bacillus cereus
Bacillus subtilis
Candida albtcans
Eschenchia coli
Pseudomonas fluorescens
Salmonella typht

Clear zone (mm)

13.3±0.6
13.0±1.0
13.3±1.5
11.7±0.6
13.3±1.2

11 0±1.0

Average± standard deviation from three replicates
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4. Conclusions
Thts study can be concluded that the

essenttal oil of Momordica sp could be identified
as candidates for a natural flavoring and
antJmtcrobtal agents wh1ch are likely to further
develop for being used as natural flavoring and
antimicrobial agent m food and cosmetic fields in
the future
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