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PHANTHIP NAKSRIKUM: DETERMINATION OF CHEMICAL
COMPOSITION BY GC/MS ANALYSIS AND ANTIBACTERIAL PROPERTIES OF
CRUDE EXTRACTS FROM THE LEAVES AND BARK OF GNETUM GNEMON L.

ADVISORY COMMITTEE: JARAY JARATJAROONPHONG, Ph.D. 63 P. 2015.

This research aimed to study the chemical composition and antibacterial properties of the
crude hexane, dichloromethane and methanol extracts of the leaves and bark of Gnetum gnemon
L. Using solvent extraction method, the yield of the crude hexane, dichloromethane, and methanol
extracts of the leaves were 0.07%, 2.34%, and 6.27%, respectively. While, the crude hexane,
dichloromethane, and methanol extracts of the bark were obtained in 0.52%, 3.09%, and 7.96%,
respectively. The chemical compositions of the six crude extracts of Gnetum gnemon L. were
determined by GC-MS analysis. It was found that the major phytochemicals obtained are fatty
acids. The major phytochemical of the hexane, dichloromethane, and methanol extracts of the
leaves of Gnetum gnemon L. are linoleic acid, 9,12,15-octadecatrien-1-o0l, and linoleic acid,
respectively. On the other hand, the major phytochemical of the hexane, dichloromethane, and
methanol extracts of the bark of Gnerum gnemon L. are 9,12-octadecadien-1-ol, linoleic acid and
gamma-sitosterol, respectively. The obtained crude hexane, dichloromethane, and methanol
extracts of the leaves and bark of Gretum gnemon L. were also examined the antibacterial activity
against two species of bacteria i.e. Escherichia coli and Staphylococcus aureus by agar disc
diffusion method. The results showed that all crude extracts of bark as well as the crude methanol
extract of leaves had no inhibitory effect on the growth of both Escherichia coli and
Stephylococcos aureus. However, the crude hexane extract of leaves was potent inhibitor of
Stephylococcos aureus growth. Whereas, the crude dichloromethane extract of leaves was found

active against gram negative bacteria; Escherichia coli.
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Uszana 35-37 ossnaoa Fuiluguvgiimasuedaiidongu (Kleyn & Bicknell, 1999)
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INTUT nagdaiiud e 1C,,9.34 pg/ml 1ag 15.91 pg/ml MUEIAY GIUEITANANINANDN
4 Y
4 iialiA1 IC,, 11N 1,000 pg/ml M3nsaaUMIAlsIduUNNaITanafnaall
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macrostachyol B (7) macrostachyol C (11) macrostachyol D (13)
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1 = C% =
(1) Crude Hexane ﬂ1ﬂﬁ’)ulﬂﬁ®ﬂﬂﬂlfﬂllﬂi
Dichloromethane
(2)1‘1,1(:16 Dichloromethane ﬂ1ﬂﬁjulﬂ§@ﬂﬁﬂlﬁﬁﬂq
Methanol
(3)0“16 Methanol mnauaeninmiion
a s £ =~
3&ﬂ§1$ﬂﬂﬂﬂﬂi$ﬂflﬂ‘ﬂ1\1 ﬂﬂﬁflﬂq‘i/]‘ﬁ‘ﬂN"lﬂﬂWW
A 9 a v g}./ dy A A
wuEnNaAUn GC-MS NITYVYUYDUUANLIY

1 Y
NINA 3-2 LLN‘L!Wﬁﬂluﬁ@uﬂﬁﬁTJfﬂﬂﬂﬁ’ﬁﬂﬂﬁ1ﬁnﬂlﬂﬁ’é]ﬂNﬂL‘I’TSJEN

a q d IS4 a 24 = G
ﬂ]ﬁ?!ﬂﬁ]%ﬂ@ﬁﬂﬂ§$ﬂ@'ﬂ“n]ﬂ!ﬂNﬂ?ﬁlWlﬂ'ir!ﬂ!!ﬂﬁiﬂ‘JN]ITIﬂiTN/!!N’GTﬁﬁJﬂi‘ﬂi!&lﬂﬁ
A A A A Y a 4 [ &% =) 9 A
1. MIendnzenIedlon 1 lumsinieiasanannAnKles AdenTod
unaTasumn InaslauamalnIngwues su Agilent 7890A  Gas Chromatography Aot
Mass Selective Detector iéu 5975C 1¥A0dut] DB-5SMS 30 m x 250 pum x 0.25 pm
T5amawesilu Mass Spectrometer Mgl heater 280 °C # 50 °C 1Funar 5 wii

ud21% 20 °C/min aude 280 °C Wunar 10 Wi
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MS ACQUISITION PARAMETERS

Low Mass : 30.0
High Mass 1 650.0
Plot 2 low mass :50.0

Plot 2 high mass :550.0
MS Source : 230 °C maximum 250 °C

MS Quad : 150 °C maximum 200 °C

= Ad Y] g.’l &’ ISG ' Y IS
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o Y A Aa = 9 =
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Y
2. mawmssngaunIddmivnadeulseansnnlunsdugimsnigylaels Agar
. . . 2 Y 1 A A 9 1
disc diffusion HUANFoLATUUIN lALA Staphylococcus aureus UAZUUANIUUNTUAD 1aun
Y
Escherichia coli 198411911113 Tryptic soy broth (Oxoid, England) 130 Tryptic soy agar
Y A
(Oxoid, England) 37 esrusaiFod vasnniuly iiuddadaeayeihouuaiizouvivase

awumummm%ﬁ Mueller Hinton Agar (Oxoid, England)

a

Y
a A Y J [
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a 1 ] o a a o
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a

I ~ ~ o I~ A
VUMIUIMITLAT (MHA) 1Thegaunsd (swab) 13Gevudos TasuuafiFounsuuanly

L] . A 9 .. < .
Vancomycin 11J4 Positive Control luANIToLNTUAL1H Gentamicin 11U Positive Control

v
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Y H
waQmﬂuuﬁﬂﬂumnqmwmuaznammmzﬁn ﬁaqmwgn 37 oAU ALY Gl%!’)’ﬁ? 24

U

e RETN
ax a a a o g‘/ a a g Ya A 9 ] 4
smsdsziiulseansamlumsdugigaunsglinasannduruguenaig
@ gz . % I ] a d a @
Y04 T16U63 (Inhibition Zone) Faazls1ngilualalifiInTativesgaunidniy udria
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m/z-—-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Abundance #195444: Hexadecanoic acid (CAS) $$ Palmitic acid $$ Palmitinic acid $$ n-Hexadecoic acid $$ n-Hexadecanoic acid $$ Pentadecanecarboxylic acid $$ 1-Pentadecanecarboxylic acid $$ P
B
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0 . | e ay m— N— . . — NS
m/z-=> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

ami n-2 Tasulaunsuessilsznoundn 3 susuusn vesensanannludnmiloslud
¥azaeaman i 18910309 GC-MS feuiy Library Searched: Wiley7N
edition, Retention Time 15.055 minute, Quality: 99 %, Total: 7.84 %, ID:
Hexadecanoic acid (CAS), Palmitic acid, Palmitinic acid, n-Hexadecoic acid, n-
Hexadecanoic acid, Pentadecanecarboxylic acid, 1-Pentadecanecarboxylic acid,

Coconut oil fatty acids, Cetylic acid, Emersol 140, Emersol 143
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Abundance Average of 23.663 to 23.684 min.: LEAF IN HEXANESPDILUTE.D\DATA.MS (-)
57
8000| n
| 85
6000| a3 C/\\A/\/i\/\/\
4000
‘ 9
2000 | 3,
{ 7 141
155159183
ol 300l o I 19721122523925326725129530932333/351365379393407 436 474 =
1
m/z--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
Abundance #245748: Heneicosane (CAS) $$ n-Heneicosane
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71
6000 |
85
4000|
2000
113 127
; Ll | 141155169183197211225 239553 20
L - - ===t e L

m/z—-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 370 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660

{ I'4 o YY) @ o @
7NN n-3  Tasun launsuedallseneuran 3 suaAULTH Yoasanadn luRNwileelua)
Wazateensy f1AanA3ed GC-MS 1HBURY Library Searched: Wiley7N
edition, Retention Time 23.682 minute, Quality: 98 %, Total: 6.55 %, ID:

Heneicosane (CAS), n-Heneicosane

Abundance Scan 1908 (15.947 min): PELL IN HEXANESPDILUTE.D\DATA.MS
»
8000 A } 81 OH
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| M o 151165180193207 235
ol il JLL L 249 ) 295308 327340 355368382396 414428 444 463
mz-> 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 430 440 460 480 500 520 540 560 580 600 620
Abundance #208785: 9,12-Octadecadien-1-0l (CAS) $$ OCTADECA-9,12-DIEN-1-OL
67
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4000 bl
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m/z—-> 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620

~ o [ v w (% = 9
NN n-4 IﬂiﬁJTTﬂLLﬂiN@Qﬂﬂigﬂﬂﬁﬁaﬂ 3 UALLTD vesesananInaonuesnu
% = ) Ay Y A ~ @ .
Nﬂmmﬂummazmmaﬂmu 'Vlhl.ﬂ"lnﬂlﬂii’)ﬂ GC-MS MyunNU Library
Searched: Wiley7N edition, Retention Time 15.947 minute, Quality: 99 %, Total:

18.25 %, ID: 9,12-Octadecadien-1-ol (CAS), OCTADECA 9,12-DIEN-1-OL
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600 620 640 660

Abundance Average of 17.326 to 17.333 min.: PELL IN HEXANESPDILUTE.D\DATA.MS
43 57 HyC
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m/z-—-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Abundance #340171: .gamma.-Sitosterol
43
8000
6000 57
81 95
4000
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m/z—-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
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o = ) Ay v A ~ @ .
Anmdee luaiazataiania ‘ﬂllﬂflﬂﬂmi@\? GC-MS MyunNY Library

Searched: Wiley7N edition, Retention Time 17.331 minute, Quality: 70 %, Total:

7.65 %, ID : gamma-Sitosterol

Abundance Scan 2136 (17.543 min): PELL IN HEXANESPDILUTE.D\DATA.MS
| 57
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R 137241225239 253267 281295309323 337 1" 368381 396 414428442 . ,
m/z=> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660
Abundance #300503: Pentacosane (CAS) $$ n-Pentacosane
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o = ) Ay Y A ~ @ .
Anmidee luahazataaniay 'Vlhl.ﬂi]"lﬂlﬂi’f)ﬂ GC-MS MyunNU Library

Searched: Wiley7N edition, Retention Time 17.547 minute, Quality: 98 %, Total:

7.28 %, ID: Pentacosane (CAS), n-Pentacosane
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Scan 1909 (15.954 min): LEAF IN DCM SPDILUTE.D\DATA.MS
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#206072: 9,12,15-Octadecatrien-1-ol, (Z,2,2)-

67

93
108

121

|
{
LI
il ‘
. M d 8201 235
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

| 199163177 1952 i

b
60 80

4 o Y v w [ o v o
N n-7 TasuTaunsueanilsznouvan 3 ouaunsn vodasanaan lummmiesluam

Abundance

8000

6000

4000

2000

0
m/z->
Abundance

8000

6000

4000

2000

m/z-—->

43

30 1 Jih LA

20 40

43

20 40

aza1elanaaIstimu 71A9AAT99 GC-MS HieUAY Library Searched: Wiley7N
edition, Retention Time 15.965 minute, Quality: 93 %, Total: 17.43 %, ID: 9,12,15-

Octadecatrien-1-ol, (Z,Z,7)-

Scan 2108 (17.347 min): LEAF IN DCM SPDILUTE.D\DATA.MS
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{ o % [ YY) @ o %
MWD -8 1Asu launsuednlsenouran 3 dUAUUTN YoIa1Tanan luRnHl g1

mazarelanas Isiimu #11401nA599 GC-MS RgUAY Library Searched :
Wiley7N edition, Retention Time 17.354 minute, Quality : 99 %, Total : 13.06 %,

ID : gamma-Sitosterol
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Abundance Scan 1679 (14.343 min): LEAF IN DCM SPDILUTE.D\DATA.MS
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mjz-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Abundance #224003: NEOPHYTADIENE $$ 2,6,10-TRIMETHYL,14-ETHYLENE-14-PENTADECNE
68
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MUN 1-9  Tasulaunsuesnllsznouran 3 sUAULSN VAT aNAIN JUANIH LB 1ua)
mazarelanasIstimu 7l@am3ee GC-MS HeuRY Library Searched:

Wiley7N edition, Retention Time 14.346 minute, Quality: 99 %, Total: 13.02 %,

ID: Neophytadiene, 2,6,10-Trimethyl, 14-Ethylene-14-Pentadecne
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Average of 15.926 to 15.947 min.: PEEL IN DCM SPDILUTE.D\DATA.MS (-)
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#226103: 9,12-Octadecadienoic acid (Z,Z)- (CAS) $$ Linoleic acid $$ Linoleic $$ Unifac 6550 $$ Linolic acid $$ Telfairic acid $$ Grape seed oil $$ Polylin No. 515 $$ cis,dis-Linol
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dl o 1Y [ [ A 9
A n-10 Tasulaunsuesalseneuvan 3 oUALLSN vosasanavInlaenvesau

inmifloalugarhazatelanasTstimu i 14a1mA3 09 GC-MS fguiy Library
Searched: Wiley7N edition, Retention Time 15.942 minute, Quality: 96 %, Total :
15.33 %, ID: 9,12-Octadecadienoic acid (Z,Z)-(CAS), Linoleic acid, Linoleic,
Unifac 6550, Linoleic acid, Telfairic acid, Grape seed oil, Polylin No.515,
cis,cis- Linoleic acid, 9,12-Octa-decadienoic acid, cis-9,cis-12-Octadecadienoic

acid, 9,12-O
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Abundance Scan 1781 (15.057 min): PEEL IN DCM SPDILUTE.D\DATA.MS
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Abundance #195439: Hexadecanoic acid (CAS) $$ Palmitic acd $$ Palmitinic acid $$ n-Hexadecoic acid $$ n-Hexadecanoic acid $$ Pentadecanecarboxylic acid $$ 1-Pentadecanecarboxylic acid $$ P
43

60 73
8000

6000
4000|

5 129
2000 | 3‘ 97 s
| 143 157 171 185 1qq 213 6

m/z--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560

dl o 1Y [ [ A 9
NN n-11 Tﬂiil”limlﬂﬁilﬂﬂﬂﬂigﬂﬂ‘ﬂﬁaﬂ 3 9UAULSN VasasanavINaonveIal

% = () = ~ Y A = (% .
wﬂmmm“lwnmazmﬂ"lﬂﬂaaimmu ‘Vlllﬂiﬂﬂ!,ﬂif]\‘] GC-MS maunY Library
Searched: Wiley7N edition, Retention Time 15.061 minute, Quality: 99 %, Total :
9.73 %, ID: Hexadecanoic acid (CAS), Palmitic acid, Palmitinic acid, n-
Hexadecoic acid, n-Hexadecanoic acid, Pentadec-anecarboxylic acid, 1-
Pentadecanecarboxylic acid, Coconut oil fatty acids, Cetylic acid, Emersol 140,

Emersol 143
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Abundance Average of 18.845 to 18.852 min.: PEEL IN DCM SPDILUTE.D\DATA.MS (-)
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Abundance #320679: Heptacosane $$ n-Heptacosane
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DINN n-12 TﬂﬁJ"leLﬂiﬂJfNﬂ‘ﬂﬁ%ﬂﬂ‘Uﬁaﬂ 3 OUAULLIN ﬂl@ﬂﬁﬁﬁﬂﬂﬂ?ﬂlﬂﬁﬂﬂﬂlﬂ\iﬁu
o = () = d' Y d‘ = Y .
wﬂmnfm“lummazmﬂ"l@ﬂaaimmu ‘VlllﬂﬂWﬂ!,ﬂifN GC-MS maunY Library
Searched: Wiley7N edition, Retention Time 18.851 minute, Quality: 96 %, Total :

5.92 %, ID: Heptacosane, n-Heptacosane
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Average of 15.884 to 15.884 min.: LEAF IN MEOH SPDILUTE.D\DATA.MS (-)
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#226103: 9,12-Octadecadienoic acid (Z,Z)- (CAS) $$ Linoleic acid $$ Linoleic $$ Unifac 6550 $$ Linolic acid $$ Telfairic acid $$ Grape seed oil $$ Polylin No. 515 $$ cis,cis-Linol
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{ o % v w [ o %
7NN n-13 TasinTaunsuedallszneuran 3 suauLsn voasanadn lurnwiielua

Fazatemmivea i 1 NA30e GC-MS oy Library Searched: Wiley7N
edition, Retention Time 15.905 minute, Quality: 93 %, Total: 8.75 %, ID: 9,12-
Octadecadienoic acid (Z,Z)-(CAS), Linoleic acid, Linoleic, Unifac 6550,
Linoleic acid, Telfairic acid, Grape seed oil, Polylin No.515, cis,cis- Linoleic

acid, 9,12-Octadecadienoic acid, cis-9,cis-12-Octadecadienoic acid, 9,12-O
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Abundance Average of 3.280 to 3.378 min.: LEAF IN MEOH SPDILUTE.D\DATA.MS (-)
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Abundance #5073: Ethanol, 2-(dimethylamino)- (CAS) $$ N,N-Dimethylethanolamine $$ Dmae $$ Deanol $$ Liparon $$ Bimanol $$ Kalpur p $$ Norcholine $$ Propamine a $$ Dimethylethanolamine $$ (D
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amit n-14 TasinTaunswessdszneuwdn 3 susuusn vesasataninludnmiiealus
¥azarewniuea i laane3es GC-MS fguy Library Searched: Wiley7N
edition, Retention Time 3.363 minute, Quality: 91 %, Total: 7.01 %, ID: Ethanol,
2-(dimethyamino)-(CAS), N,N- Dimethylethanolamine, Dmae, Deanol, Liparon,
Bimanol, Kalpur p, Norcholine, Propamine a, Dimethylethanolamine,

(Dimethylethano)ethanol, N,N- Dimethylethanolamine, Dim
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Average of 15.008 to 15.036 min.: LEAF IN MEOH SPDILUTE.D\DATA.MS (-)
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Abundance #195444: Hexadecanoic acid (CAS) $$ Palmitic acid $$ Palmitinic acid $$ n-Hexadecoic acid $$ n-Hexadecanoic acid $$ Pentadecanecarboxylic acid $$ 1-Pentadecanecarboxylic acid $$ P
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Tasan Taunsuesdseneunan 3 suauusn vesasanannludnmiioalud
Mmazargmunuen ﬁnlﬁ}mﬂlﬂdilm GC-MS guny Library Searched: Wiley7N
edition, Retention Time 15.021 minute, Quality: 99 %, Total: 6.75 %, ID:
Hexadecanoic acid (CAS), Palmitic acid $$ Palmitinic acid, n-Hexadecoic acid, n-
Hexadecanoic acid, Pentadecanecarboxylic acid, 1-Pentadecanecarboxylic acid,

Coconut oil fatty acids, Cetylic acid, Emersol 140, Emersol 143



58

H]C
Abundance Average of 17.256 to 17.291 min.: PEEL IN MEOH SPDILUTE.D\DATA.MS ne
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Abundance #340171: .gamma.-Sitosterol
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Anmiieludvhazaemmiuea 1laa1nA3e9 GC-MS ReURY Library
Searched: Wiley7N edition, Retention Time 17.270 minute, Quality: 99 %, Total :

15.78 %, ID: gamma-Sitosterol

Abundance Average of 9.435 to 9.512 min.: PEEL IN MEOH SPDILUTE.D\DATA.MS (-)
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Abundance #5458: Glycerin
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Ao ludhazanemwmuea f1aa1nATee GC-MS Heuny Library
Searched: Wiley7N edition, Retention Time 9.484 minute, Quality: 72 %, Total:

13.30 %, ID: Glycerin
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Abundance Average of 20.680 to 20.694 min.: PEEL IN MEOH SPDILUTE.D\DATA.MS (-)
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Abundance #337000: Nonacosane
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Searched: Wiley7N edition, Retention Time 20.724 minute, Quality: 60 %, Total:

12.09 %, ID: Nonacosane
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