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ABSTRACT

Fatty acid methyl ester (FAME) composition of Paedéetida seed oil was determined by IR, NMR @@MS
analysis. FAME from Paederia foetida consists of3h5n:t.% of methyl palmitate (C16:0), 47.70 wt.%nwdthyl
linoleate (C18:2), 30.54 wt.% of methyl oleate (&nd 6.40 wt.% of methyl stearate (C18:0).
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INTRODUCTION

Oils of many seeds of Manipur which are non-edfid very limited commercial use and plants prodgcsuch
oils are slowly disappearing because such plaetsiar considered important by farmers, governmemtg,public
and private sectors etc. Consequently plant dityersidwindling. Use of such oil as the feedstook biodiesel
industries will spare edible oils for use in oth@dustries of edible products [1]. It needs no rienthat biodiesel is
a renewable form of energy and our country desprateds it as a substitute for petrodiesel dfrediance [2-4].
It is in this context that identification of fathcid constituents in glycerides is essential. Degyedl countries like
Germany, Canada, USA, UK have already started usodjesel blended with petrodiesel.

Biodiesel, an excellent substitute fuel for diesegines, consists of methyl esters of long chaity facids and is
made from nontoxic, biological resources such agetable oils, animal fats or even used edible b¥s
transesterification with methanol in presence afatalyst [1, 5, 6]. Biodiesel is a renewable, leighdable and
nontoxic fuel and can contribute to both solvingrgy problems and global warming [1, 7-9]. Therefalternative
feedstocks like non-edible vegetable oils neecetesdplored for the production of biodiesel coseefiive [10-13].

Proper utilization of the available non-edible oildl open up enormous scope for rural developmerterms of
employment opportunity for youth and infrastructdevelopment in NE region. The by-product of oitragtion
from these seeds and biodiesel production proaadsl @lso be utilized for organic fertizer, biogasduction and
soap making.

Paederia foetida Oinam in Manipuri is a perennial climbing shrubldnging to the familyRabiaceae[21].
Introduced as a potential fibre plant in Floridathg U.S. Department of Agriculture prior to 18&2], Paederia
foetidahas traditionally been used for medicinal purpg2&$ Methyl mercaptan was reported to be respmedor
the fetid odor of the plant [23]. It is used todareenteromegaly, enteritis, flatulence, gastromggdleumatism,
rhinosis, toothache, stomachache and sore in felficme [24].Paederia foetidds also a popular shrub used as a
remedy for diarrhea and dysentery in Bangladesh [&b5stems & leaves, after crushing are appliedh® broken
part of hands or legs for sucking damaged bloodelsas quick healing in ManipuPaederia foetidas evergreen
fast growing plant which damages other plants bkingablanket over them [22, 26]. It can grow in vestwell as
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dry lands. It grows in grassy hillsides, secondargsts, open places in primary forests, river lsamianal banks,
waste ground and roadsides.[22]

P. foetidais native to Bangladesh and southern Bhutan; Cdmmpdaiwan and China (in Hong Kong and Macau,
and the provinces of Anhui, Fujian, Gansu, Guangd@uangxi, Hainan, Henan, Hubei, Hunan, Jiangsimg3i,
Shaanxi, Shandong, Shanxi, Sichuan, Xizang, Yungdhgjiang); India (in Andhra Pradesh, Warangal, rfachal
Pradesh, Assam, Manipur, Meghalaya, Mizoram, Naghl&ikkim, in the northern part of West Bengald dhe
Andaman and Nicobar islands); Indonesia; Japahldgimshu, Kyushu, Shikoku prefectures, as well ahénRyukyu
Islands); Laos; Malaysia; Myanmar; Nepal; the BRipilnes; Singapore; South Korea ; Thailand; andndiet [27]

MATERIALSAND METHODS

Materials

Paederia foetidaseeds were collected from Imphal, East DistricMafipur, India during its availability of the
season. The seeds were first cleaned, and drithet isunlight for 5-6 days, deshelled and the kecneshed using a
grinder prior to oil extraction. Methanol used vedsanalytical grade (Mark, Mumbai, India). All othsolvents and
chemicals used were of analytical grade, and trergyprocured from commercial sources and useddmswgithout
further treatment.

Oil Extraction
Oil was extracted from crushed and powdered keimgbetroleum ether (bp 40-6@) (10 ml/g) by stirring

(o] (o]
magnetically at room temperature (22-Z3 for 4 hours. The solvent was removed at@&using a rotary vacuum
evaporator (BUCHI Rotavapour R-200) to yield thads oil. This process was repeated 2-3 times \highseed
cake using fresh solvent each time in order toaextmost of the oil which was further dried usirggrum pump.
The oil was purified by column chromatography osiica gel (60-120 mesh) using a mixture of petnateether
and ethyl acetate (20 : 1) as the eluent prioraiosesterificaion done.

Transesterification of seed ail
The purified oil was transesterifed to fatty aciéthyl esters (FAME) using a catalyst derived frdra peels of
Athia [16]. A mixture of oil in methanol (10 ml/gf @il) and the catalyst (20 wt % of oil) was stitrevigorously

o]
magnetically at room temperature (23 and the conversion/the completion of the reactias monitored by TLC.

(o]
After completion of the reaction, the product mingtuvas extracted with petroleum ether. (by 40-6). The
organic layer was washed with brine, dried overydnbus Na%SO4 and the solvent was removed under vacuum to

yield the crude product which was further puriflegcolumn chromatography over silica gel using getrm ether
and ethyl acetate (20:1) as the eluent. The prodwid concentrated and evaporated to dryness ortaay ro
evaporator which was further dried using vacuum paonremove the last traces of solvents to yielde gaiodiesel
(FAME).

Analysisof FAME

The composition of FAME mixtures were estimatechgdPerkin Elmer Clarus 600 GC-MS. The column used w
Elite 5 MS with dimension 30.0 m x 250 mm. The owemperature was initially held at 140 °C for 5 min
increased to 240 °C at 4 °C/min, and then heldbfanin. The injector, transfer and source tempeesatuvere 250
°C, 200 °C and 150 °C respectively. Carrier gas aljim and total scan time 35 min. Gas Chromatogoéthe
biodiesel is shown in Fig.1. EI mode of ionizatismas applied and mass scan was from 20 to 400 Da. Fo
identification of FAME library search was carriedtausing NIST, NBS and Wiley GC-MS library. Fattgich
profile of biodiesel fromPaederia Foetida seed oil is reported in Table :1. ThH¢ and**C NMR spectra were
recorded in CDG at 300 and 75 MHz respectively using Bruker Adwalt300 MHz/54 mm NMR spectrometer.

IR spectrum was recorded .with a Perkin Elmer RXUIR spectrometer as a thin film on KBr plate. NMR (300
MHz, CDCly): 8 0.86-0.90 (m), 1.25 (s), 1.30 (s), 1.59-1.64 (;0-2.02 (m), 2.28-2.35 (m), 3.67 (s), 5.32-5.36

(m). ®C NMR (75 MHz, CDCh: 6 14.06, 22.63, 24.89, 27.10, 27.15, 29.03, 29.0602 29.20, 29.26, 29.31,
29.40, 29.47, 29.54, 29.64, 29.71, 30.87, 31.89)5341041, 129.69,129.93, 174.38. FT-IR (thin Jilm37, 880,
1018, 1116, 1171, 1198, 1246, 1362, 1437, 145%8,18840, 1651, 1742, 2854, 2925, 3006+tm
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RESULTSAND DISCUSSION

Paederia foetidaOinam in Manipuri, is a fast growing plant havimige-ranging adaptability to different light,
soil and salt conditions. It is popular for itsreteand leaves which are used in traditional medidits seeds have
soft outer shells and hence pose no problem tosehafore carrying out oil extraction. Seeds wittit shell
contain little kernel (about 10 g kernel from 45epd, 22.2 wt.%) but the kernel is rich in oil @2wt.%). Free
fatty acid from oil sample was removed by columnoohatography before transesterification. Tranftation of
seed oil to FAME was carried out using methandhassolvent in presence of a catalyst derived ftbenpeels of

Athia [11]. The yield of FAME fronPaederia foetidaeed oil was 91.71 wt % at room temperatureo@ZNithin
4 hours.

1
The transesterified products were purified by omuchromatography and analysed. THeand**C NMR spectra
were recorded in CDGI at 300 and 75 MHzrespectively using Bruker Advance Il 300 MHz/ B#m NMR

spectrometer. IR spectra were recorded with a Rdtkiner RXIFT- IR spectrometer as a thin film on iIKBate.
Composition of a FAME mixture was estimated usiegkih Elmer Clarus 600 GC-MS.

Falty acid profile of the FAME prepared froRaederia foetidaseed oil was determined by GC-MS analysis. The
individual peaks of the gas chromatogram (Fig. Erevanalysed and the fatty acids were identifiedguS
database. Relative percentage of fatty acid estasscalculated from the total ion chromatographgdyputerized
integrator and results are presented in the TableAME from Paederia foetidaonsists of 15.35 wt.% of methyl
palmitate [C16:0], 47.70 wt.% of methyl linoleatel8:2] , 30.54 wt.% of methyl oleate [C18:1] and®Bwt.% of
methyl stearate [C18:0].

Table 1. Fatty acid profile of FAME from Paederia foetida seed oil

Retention time (min) FAME wt. %
18.55 Methyl Palmitate  15.35
22.78 Methyl Linoleate  47.70
22.9¢ Methyl Oleat 30.5¢
23.30 Methyl Stearate 6.40
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Fig. 1. Gas Chromatogram of FAME from Paederia foetida seed oil
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Table2. Molecular ion and base peeks of FAME from Paederia foetida seed ail

FAME Molecular ion peak (m/z  Base peak (m/z)
Methyl Palmitate 270 74
Methyl Linoleate 294 55
Methyl Oleate 296 55
Methyl Stearate 298 74
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Fig. 2a. M ass spectrum of methyl palmitate
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Fig. 2b. Mass spectrum of methyl linoleate
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Fig. 2c. Mass spectrum of methyl oleate

407
Pelagia Research Library



Dibakar Chandra Deka et al Adv. Appl. Sci. Res., 2014, 5(3):404-410

H-15 4660 (23,308) =can El4
74 1.05e!
00+

2529 39| 54

0
H-15 4586 (22 938)

Fig. 2d. Mass spectrum of methyl stearate

The mass spectra of biodiesel frétaederia foetidesseed oil are shown in Figs. 2a to 2d. Molecuwarpeaks and
base peaks of the FAMEs are shown in Table 2 aey dne in the expected values. The molecular iakpef
methyl palmitate, methyl oleate, methyl stearatad methyl linoleate were observed at 270, 296,888the 294
respectively as was expected.

The IH NMR spectrum of FAME fronPaederia foetidaseed oil is shown in Fig. 3. The multipletdab.28 -5.38
ppm represents the olefinic protons (-CH=CH-). Agéét signal ad 3.67 ppm is representing methoxy protons of
the ester functionality of the biodiesel. The sigm abouts 2.8 ppm in théH NMR spectrum of biodiesel from
Paederia foetidaseed oil indicates the presence of bis-allyliotpns (C=C-CHC=C-) of the unsaturated fatty

acid chain. The bis-allylic proton signal of polyaturated fatty acid (linoleic acid) generally agmsearound 2.8
ppm . The multiplet ab 2.28-2.35 ppm is due to the methylene protons t@xster (-CH-CO,Me). Thea-

methylene protons to double bond (-48=C-) is seen as a multiplet&®.00-2.02 ppm. Thp-methylene protons
to ester (CHC-CO,Me) also appear as a multiplet&al.59-1.64 ppm. The singlet signalssat.25 and 1.30 ppm
are due to the protons of backbone methyleneseolottg fatty acid chain. The terminal methyl prad@-CHy) at
5 0.86-0.90 ppm appear as a multiplet.

RHR-15%

1.26839

A0, 1419505 WHE
T

aF N0, 1400000 M
R

[
18 4.3 e
I
[ Loon

' TS

T T— T T T T T T T T T =1
TE 70 BS BO S5 B0 48 40 A5 30 25 20 15 18 ppem
h I Ty

] | ] Lol
2 '8 2 ®EE R F
a = = =l e = la -

Fig. 3. 'H NMR spectrum of FAME from Paederia foetida seed oil
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Fig. 4. *C NMR spectrum of FAME from Paederia foetida seed oil
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Fig. 5. IR spectrum of FAME from Paederia foetida seed oil

13
The C NMR spectrum of biodiesel frofaederia foetidaseed oil is shown in Fig. 4. The signabat74.29 ppm
represents the carbonyl carbon of the ester m@scahd the olefinic carbons appeab 427.08, 127.70, 127.88,
128.01, 128.24, 129.72, 129.97, 130.01, 130.17,923ipm. The signal &t51.42 ppm in th&*C NMR spectrum of

biodiesel is due to methoxy carbons of esters.mbthylene and methyl carbons of fatty acid moigtyear in the
range fromd 14.07 to 34.05 ppm.

In IR spectrum of FAME fronPaederia foetidaeed oil (Fig. 5), a sharp signal at 1743'émindicative of strong
absorption by ester carbonyl stretching frequeridye weak signal at 1652 ¢hmay due to C=C stretching
frequency. Strong and sharp signals at 2853 and 282 are due to C-H stretching frequencies. The absoebat
3005 cnt indicates the =C-H stretching frequency. The baatdkl15, 1172, 1197 and 1246 tare expected for
C-O-C stretching vibrations. The observation ohrorption peak at 736 énsuggests the Cjirocking.
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CONCLUSION

In this studyPaederia foetidaeed oil was analyzed for its fatty acid methyeesbmposition using IR, NMR and
GC-MS. The study found that FAME froPaederia foetidaconsists of 15.35 wt.% of methyl palmitate (C16:0)
47.70 wt.% of methyl linoleate (C18:2), 30.54 wtdb methyl oleate (18:1) and 6.40 wt.% of methylasate
(C18:0).
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