Available online at www.scholarsresearchlibrary.com

R mac,
. Q™ <
Scholars Research Library d'} A« "bA%
Scholars Research . * t@# r‘\z
Der Pharmacia Lettre, 2016, 8 (10):233-237 £ Vﬂ 4 *
: (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

A simplified approach to transesterification for GC-MS analysis in
Jatropha curcas

Hena Hayat and Mendhulkar V. D.

Department of Botany, The Institute of ScienceBslame Cama Road, Mumbai 400032

ABSTRACT

The development of methods to analyze fatty admishwrequire solvent extraction, purification, mgtysis and
derivatization procedures, and which are not leggbh cumbersome, are in great demand. Jatrophaasirbeing
non edible and possessing high seed oil contert, deen gaining importance as a biodiesel, besige®ral
medicinal applications. Fatty Acid Methyl EsterdA(BES) preparation is the critical step in biofuebguction. In
this study, we report simple and efficient methiod$-AMESs preparations to screen large number ofipkes of J.
curcas with respect to fatty acid compositions. senprocedures are based on methylation of fattd@sacising
commercial anhydrous HCI/ acetyl chloride and metilaGC-MS of FAMEs was done and peak percentage ar
for the most prevalent monounsaturated Fatty AcelsOleic acid, were found to be 48.6140.06 bytive 1 and
48.2040.08 by Method 2. Major polyunsaturated fa#tyids accounted for about 26.0440.23 and 24.0760.4
percent area respectively for the methods 1 anth2. FAMEs yields from both methods are comparatiiepough
the procedure used in Method 2 is faster. Thesaegalbeing in correct range, indicate that thesegls step
extraction procedures are efficient, time savingwadl as economical for the derivatization procefhese two
methods used for studying the fatty acids compositi the seeds can be useful for screening ofelangmber
samples and can also facilitate population stadie
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INTRODUCTION

At present, the world's energy requirements aretlpnoset through non-renewable resources like pétatcals,
naturals gas, coal, etc. If demand of petroleunedbdisel continues to rise at the same rate, thegketing resources
may not be available in near future at reasonatsé ¢t is, therefore, time that alternative sosroéfuel energy are
explored. A substitute fuel must be technicallysfbke, economically competitive, environmentallepgtable and
easily available [1-4]. Fatty Acid Methyl EstersAfEs) derived from vegetable oils have been gaimmgortance
as an alternative fuel for diesel engines. Bicgliean be used either in pure form or as blendofentional petro-
diesel in automobiles without any major engine rficdiions [5-9]. There are various non-edible auiibke oils
which can be used as alternative source for erfgiele However, use of non-edible oil is preferabiece they are
not suitable as a food sourcgatrophacurcasL. is one such non-edible oil belonging to tghorbiaceadamily.

It is a fast growing, non-edible, subtropical tthat produces oil bearing seeds from which a wialgety of bio-
based materials including biodiesel, biojet fuébdegradable hydraulic fluids, and various orgastiemicals can
be obtained. Because of its various economic asthable characteristics, it has been identifiecdb@e of the
most viable feedstocks for extensive productionso$tainable vegetable oil, biomass and protein.n&tic
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relevance ofJ. curcasfor biodiesel production has endorsed world-widespect of its germplasm for crop
improvement and breeding. However, the main chgebeing faced by Breeders is development of guper
quality oil varieties with high seed and oil yield&hile selecting better quality oils in terms afty acid profile, a
large number of plant samples are needed to bersede This requires phenotyping for fatty acid ieobf the
seeds of large number of plants. It also requirgsiadardized laboratory technique that gives ateuesults in less
time, a clear picture of types (saturated and umatgd) of fatty acids present and should also leffetermining
nutritional quality and shelf life of oil. For fatecid analysis, Gas chromatography is a rapid, effsctive method
with high reducibility [10]. However, before fatgcid analysis by Gas Chromatography , they areiredjio be
converted into their volatile forms- methyl estewhich is a tedious and time consuming processicpdarly when
dealing with large number of samples. Keeping thizonsideration, we have modified some classkf&aME
preparations methods and standardized it for ant@ystem i.eJatrophacurcas

MATERIALS AND METHODS

Plant material: Jatropha seeds were borrowed from NBPGR, New Delhi. faltof 5 g of seed was taken as
sample and ground to powder for fatty acid metlsytis preparation.

OYR
H,C-0 O H,G-0-H B
HC-0-LR + 3HO-CH,mmmmmmd HC-O-H + 3 R—<O CH,
H,C-0 Catalyst H,C-O-H 0
)R
0

A chemical reaction illustrating Fatty Acids Mettigdters formation from a Triglyceride

Method 1. A sample containing 0.5 g of powdered seedsimtasduced at the bottom of a screw-capped tulbe. T
this, 2 ml of methanolic Hydrochloric acid, 2 mlmthanol and 0.5 ml of hexane were added. Thewasefirmly
closed and heated at 100°C for one hour (tube Wwakes several times during the process of heatifggr an
hour, the tube was removed from steam water bathcanled down. After cooling, 1 ml of hexane anchtlof
water were added. Hexane layer was separateduligrefter a short centrifugation. The experiments carried
out in replications.

Method 2. Samples were put in test tubes and to each tibmkof the methylation mixture which consisted of
methanol/acetyl chloride, 20:1 v/v, followed byml hexane was added to the tubes. The samplesthereheated
at 100°C for 15 minutes. A single methanol/hexahasp was observed in tubes when tubes were renfovad
steam bath chamber. After cooling to room tempeeatl ml distilled water was added. As the wates wdded to
mixture, two phases were formed very quickly. Thigtare was centrifuged, the upper (hexanic) lageracted
and placed into the chromatograph vial for injattio

GC-MS Analysis: The hexanic extracts dfatropha containing FAMEs which were derived using Methodrnt
Method 2 were subjected to GC-MS analysis. The s&snpere injected into a Gas Chromatograph (Shimadz
The Gas Chromatograph had a capillary column aftles 30m, inner diameter =0.25mm and film thiclses
0.25um. The injector column temperature was maintaine@d58°C and the oven temperature was programmed
linearly. Injection mode was split type at 250°@tat and column flow were 30.50 ml/min and 2.50 rmit/
respectively at a linear velocity of 58.30/secrgeuflow of 3.0 ml/min, ion source temperature 20@hd split ratio

of 10. The identification of the peaks was achieligdetention times by comparing them with autrestandards
analyzed under the same conditions.

RESULTS AND DISCUSSION

The Gas Chromatography Mass Spectroscopy resuétsslaown in Figures 1 and 2. A total of sevejomdatty
acids presented in Table 1 have been identifiedh fitee total ion chromatogram of the GCMS. All theues are
derived in area percentage from the respected pkeekromatogram. The study showed that the ratitheftotal
unsaturated to saturated fatty acids is approxim&éd for both the methods. This means thaturcasseed oil
contains more unsaturated fatty acids [11].
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Fig 1: Gas Chromatogram (GCMS) for composition of &tty acids inJatropha seed by method 1.
intensity 'HE

25000000 25,608,190 ’ 2_.
10000000; ‘| I
15000000 z ‘
5000000—-
: " =g = b2 [ ‘ | p E
155 o 2 'qr' | g
ol %%—ﬁﬂ‘d I i ARG S T : :
20 10.0 27.0
min
Fig 2: Gas Chromatogram(GCMS) for composition of féty acids in Jatropha seed by method 2
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Major monounsaturated fatty acids accounted foutb0.90+0.26 for method 1 and 49.74+0.56 for réth. The
high value of monounsaturated fatty acidslatrophacurcascontributed to its biodiesel characteristics. Tingst
abundant monounsaturated fatty acid, Oleate, wisiGhown to have excellent biodiesel charactesstiith respect
to ignition quality, nitrogen oxides (NpPemissions and fuel stability [12], has shown 4&®06 and 48.20+0.08
percentage yield respectively by two methods.

235
Scholar Research Library



Mendhulkar V. D. et al Der Pharmacia Lettre, 2016, 8 (10):233-237

Table 1. Fatty acids profile ofJatropha curcas seed obtained from the GCMS

Method 1 Method 2
. . Retention time . Retention Time .
Fatty acids Molecular weight . Percentage Yield - Percentage Yield
(Min) (Min)
Oleic acid
(181 n9) 296 13.2040.02 48.61+0.06 13.2540.03 48.20+0.08
Linoleic acid
(18:2 1 6) 294 13.59+0.03 25.63+0.63 13.6240.01 24.3040.52
o-Linolenic acid
183 (n6) 292 14.1620.03 0.3440.01 14.1420.02 0.31:0.01
P""('g'lt('a‘ffgc'd 270 10.7620.01 18.69+0.44 10.75+0.03 16.42+0.49
stearic acid
(C18:0) 330 19.48+.0.01 0.74+0.02 19.46+.0.01 0.70+.0.01
cis-Vaccenic acid 282 20.29+.0.002 1.99+0.02 19.84+0.02 1.95+0.02
(18:1 n-7)
Ar?ég'gg)c'd 326 15.1040.04 0.34+.0.005 15.063+0.02 0.39+.0.004
Total SFAS 19.80+0.34 17.5420.33
Total MUFAs 50.900.26 49.74+0.56
Total PUFAS 26.04%0.23 24.07+0.46

Each data is mean of three replicates + standardateon (S.D). SFA- Saturated Fatty acids, MUFAdonounsaturated Fatty acids, PUFA-
Polyunsaturated Fatty acids

The major polyunsaturated fatty acids accounte@®04+0.23 and 24.07+0.46 of total fatty acidspe=tively for
the methods 1 and 2 respectively. Following Oksiids, the major fatty acid found ifatrophaseed oil was
linoleic acid with 25.63+0.63 and 24.30+0.52 yieldy the methods 1 and 2 respectively. It has Bagmit

importance in surface coating industries and bidbaimt base oil applications [13]. Yield of totatsrated acids
were found to be 19.80+£0.34 by method 1 and 17.380by method 2. However, most abundant saturfatiyl

acid, palmitic acid, was observed to be comparablgield as found in method l1and 2. Other majdtyfacids

include, stearic acid, linolenic acid , vaccenid arachidic acids as mentioned in Tablel. Few offity acids
which were present in minute quantities are asiddtied in Figures 1 and 2.

To meet the fuel needs of an ever-growing globglutation, researches need to develop high yielditadple
varieties. Biodiesel is a fuel generally consistiriga mixture of FAMEs which is used as an altexgafuel in pure
form or in combination with petroleum diesel fa @nvironmental benefits. Biodiesel is convenientgnufactured
from vegetable oils by transesterification of tyiggrides with methanol. However, for a diverse pléke Jatropha
curcas extraction of seed oil and then conversion to EBMrom a large number of plant samples for sdéngen
purpose, is a tedious process. The fatty acidsapagipn methods attempted in this study have shawavery of
total fatty acids being at par with traditional imed [14]. The traditional method, being a multiptep procedure,
increases the possibility of contamination, in &ddito sample losses. In comparison, these twoifieddnethods
are easy and also have reduced steps. Fatty agul percentage is nearly same in both the methaittspugh
method 2 is faster. But in method 2, care shoultakBen while using acetyl chloride which has termyeto bump
out on boiling. These direct methylation methodggaeextraction and transesterification into a snsfep, thus
giving rise to a simpler and faster analysis as @lonsume less solvent [15]. These FAMESs preperatiethods
result in a better extraction of the total fattydamethyl esters from seed sampleJatrophacurcas without
prejudice or selectivity towards any lipid classedlost of their concentrations were consistenthe teference
values in the previous studies.

CONCLUSION

The two methods for the transesterification ofyfaitids from the seed afatropha curcasfollowed by Gas
chromatography mass spectroscopy analysis can eemplitk identification of various fatty acids inettseed
samples oflatrophacurcas Both the methods attempted are single step, withgtraction of oil from seed. These
FAMEs preparation methods resulted in a bettervegoof the total fatty acid methyl esters preseniatropha
seed sample. These extraction procedures were fefficent, time saving as well as economical ftie t
derivatization process involved for studying théyfaacids composition in the seeds X#tropha curcasThese
methods can be tested and applied to other oil sexxts as well as for other agricultural crops meheandling of
large number of samples are required for crop imgmeent and variety development programs. Theseadstimay
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not only be applied for oil seeds but can alsodsted and used for any source which can be cau/exd methyl
esters where oil extraction will become an adddalostep. These methods can facilitate large scialls and make
possible population studies. To develop biodiestl an economically important alternative more aesie will be
required for modifying the process to enhanceytbll of ester.
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