Available online at www.scholar sresear chlibrary.com

\\a(mac,é(
Scholars Research Library g «""A%
Scholars Research . * k@ ‘Y
Der Pharmacia Lettre, 2016, 8 (3):204-214 » Vq 4 =
: (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

GC-M S Analysisof biofuel extracted from marine algae

S. Sharmila®’, L. Jeyanthi Rebecca®, S. Anbuselvi®, E. Kowsalya', N. R. Kripanand?,
Dimple Sona Tanty*, Pushpanjali Choudhary" and Swathy Priya L.

!Department of Industrial Biotechnology, Bharath University, Chennai, Tamil Nadu, India
Department of Mechanical Engineering, Bharath University, Chennai, Tamil Nadu, India

ABSTRACT

Depletion of fossil fuel leads the research to be focused on alternate source for biofuel production. Though various
sources have been identified for the production of biofuel, their availability and cost of manufacturing was found to
be high. Macroalgae are most promising feed stock to their wide spread availability and higher lipid content.
Extraction of biofue from algae was found to be the best method of biofuel production. The main aim of the project
isto make use of the marine algae such as Gracilaria corticata collected from Covelong, Tamil Nadu and Ulva sp.,
from Kanyakumari, Tamil Nadu to extract the useful algal oil meant for biofuel production and study the GC-MS
characteristics of biofuel extracted from it. Results showed that the presence of dodecamethyl (34.19% area) in
Gracilaria corticata and 36.6% area decanoic acid in Ulva sp which confirmed the biodiesel.

Keywords. Chaetomorpha antennina, Gracilaria corticata, Ulva sp., Extraction, biofuel

INTRODUCTION

Climatic change and its association with emissib@©, has become a major concern in recent years [itjoAgh
numerous efforts have been made to bring this ahamgler control, the problem still exists. Accoglito the
World Energy Outlook of the International Energyeigy, the energy demand is anticipated to incraatke2035
and this emission would rise by 20% [2]. In fadsdil fuels will continue to be the primary souimeenergy
generation in the short to medium term. Howeverthi@ same report this organization states that rgovent
policies can influence the pace of fossil fuel aonption. Governments have already taken solid @Btgsto
decrease the risks associated with fossil fuel sions. Searching of an alternate feed stock for i@ major
research in this era. Currently, the dominant fesdisfor biodiesel in Europe is rapeseed oil whef@lgcine max

is predominantly used in the United States of Aoef]. Problem with the production of greener $uisl that it
leads to a raise of feedstock production and tbeseeading to an increase in water consumptiomrdlis great
interest in developing algal lipids as biodieseldstocks among which seaweed plays a vital role.

Biofuel comprised of monoalkyl esters of long-chtdtty acids derived from vegetable oils or anifisas. It can be
produced by transesterification process. Spentingodil plays a significant role in the productiofbiofuel. The
other feed stocks of biodiesel incluGamelina sativa, Brassica napus, Cocos nucifera, Zea mays, Jatropha curcas
andHelianthus annuus. Now a day’s seaweed has also been used as at@eddfor biodiesel.

India has a longer coast line when compared to no#tmgr countries. Therefore the availability ofwead is more.
Though more seaweeds are available in the TamiuNaa@st line, only some species are being usedad &nd
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pharmaceutical industry. The other are collectedhim beaches and they are treated as a waste. sHye wf
seaweeds in India is minimal when compared to otbentries. Hence there is a vast potential tazetithis raw
material for the production of biodiesel. In thtsidy, Gracilaria corticata collected from Covelong, Tamil Nadu
and Ulva sp., from Kanyakumari, Tamil Nadu to extract beifand its compounds were analyzed using Gas
chromatography and Mass spectrometry.

MATERIALSAND METHODS

Collection of Sample:
The Marine algae sample such@scilaria corticata collected from CovelongndUlva sp., from Kanyakumari,
Tamil Nadu and were identified at Madras Christiollege in the department of plant biotechnology.

Preservation of sample:

The sample was washed thoroughly with distilledev&d remove sand particles and epiphytes and drieér sun
light. The dried samples were ground in mixer faaking it as powder form. Then the powdered samplese
stored.

Extraction of algal oil:

Pre weighed amount of powder algae was mixed wikahe in the ratio of 1:3 for extracting algal dihe
extraction was carried out in a soxhlet apparatugfiours according to UNE-EN. Then the oil wasasafed using
separating funnel.

Transesterification Process:

Methanol and NaOH was mixed thoroughly to from sadimethoxide solution. This sodium methoxide soluti
was added in extracted oil. Then the mixture kemright. Then the bottom layer of glycerin wasaseped out
from biofuel and then biofuel was washed with wdterseveral time with vigorous shaking to remokie excess
solvent and the traces of catalyst .After shakimgdolution was kept for 16 hours to settle théuglband sediment
layer clearly.

GC-MSAnalysis
GC-MS study was carried out in Sargam laboratofyer@ai, Tamil Nadu to analyze the compounds pregent
biofuel.

RESULTSAND DISCUSSION

In this work, marine algae were used for extractigfuel and its compounds were analyzed to confin@
presence biodiesel. According to Singh and Singhcimmon fatty acids found in biofuels are palmatid (16:0),
stearic acid (18:0), oleic acid (18:1), linoleidda€l8:2) and linolenic acid (18:3). The FAME pile§ determine the
chemical properties of biodiesel [5]. Standard #pmations have been established for biodiesel BT D6751 in
U.S and EN 14214 by the European Standards Orgeamg&U) [6].

The average chain length metric does not distifgletween saturated and unsaturated FAME groups [7]
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Fig.1 GC-M Sanalysis of Gracilaria corticata
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BVCPS-INDIA FPVT.LTD, CHENHAL

Library Search Report

Data Path : D:\GC-MB-Year-Z015%JULY-15%21-07=-15)

Daca Flle : 7915-202-0073.0

Ao On t 23 Jgul 2015 22:15

Jperator 1 SINGARAVELAN

Sample 1 7815-202-0078

Misc 3

BALS Vial : 4 Sample Muttipliisrcsz 1

Search Libraries: Cri\batabasxe\NIST11.1 Minimum Quality:

Unknown Spectrum: Apex

Integration Evwents: ChemScacicn Integraser - TALS-202-0076.E

ekl BT  Arca® Libracy/ID Refd chsE Dual

1 4,753 15.47 CruDatabase NIST11.L T
Cypelatetrasiloxane, ccoctamechyl- 141482 DOOSS&-67-2 90
Benzoic actd, 3-~methyl-2-trimechyl 140716 1LO00LS3-57-1 72
gilyloxy=-, crimechylsailyl ester
Cyclotetrasiloxana, cctamethyl- 1414Bd DOODSSE=67=2 €4

2 T.455 10.80 C:wDatabasetHISTI1.L
Cyclopgntasiloxane, decameChyl= 196317 000541-02-§ 20
Cyclapenbaslloxane, decamethyl- L96a3ila 00054E-02- 490
Cyclapentaslloxane, decamechyl- 19631F DOOS41-02-8 41

3 10.040 34.19 C:\Datahase\WIST11.L
Cyolohexasiloxane, dodecamethyl- 225657 0D00540-97-§ A1
Cyclohexasilaxane, dodecamethyl- ZZHAG5E D00540-37- €2
Cyelahexasilcoxwane, dodecameathyl- 2Z5656 DOOS40=-97=8 L&

4 10,340 0.91 C:\Database\NIST11.L
Cyelohexasiloxane, dodecamethyl- 2ESGSE D00S40-97-£ 7€
Cyclohexasilokane, dodecamethyl- 225657 DOOS40-97=& 76
Cyclaohexasi . cxane, dodecamethyl- REEG5E 000540-97-£ £3

5 12.780 21.18 C:h[DacabaseiHISTI1.L
Cyclosheptasiloxane, tetradecamechy 236068 000107-50-& &0
 ut
Cycloheptasiloxane, tetradecametchy Z36969% DO0DLDT-50-4& 35
-
Trisiloxans=, 1,1,1,5,5,5-hexamechy 204095 DO3555-47-3 27
L-3,F-bis] |trimethylsilyitoxy]-

& 14,243 4.09 C:h\Database\NWIST11.L
Cyclopctiasiloxane, hexadecamethyl- 240B04 000556-65-3 20
Cyclopctasileoxane, hexadecamethyl- 240805 000555-68-3 81
Silane, [{4=11,2-bia[(trimethylsil 2ZB733 056114-462-% 45
wllaxylechyl 2-phenylene]bisfcx
wilntalerimechyl-

7 15,534 1.01 S:\Database\WIZT11.L
Cyclencnaallcxane, octadecamethyl- 242430 000555-71-8 83
Cyclencnaailexans, octadecamethyl- 242431 000556-71-49 74
Chelestane, I-thiococyanale-, [J.alp 221997 020997-4%-3 43
ha.,S.alpha.}—

B 17.a35 2,23 C:\Dotabaseh\HISTi1.L
Cyclipdecasilorans, elcosamethyl-— 243183 018772-36-6 42
Hexas:iloxane, 1,1,3,2,5,5,7,7,9,9, 222021 000395-82—4 30
11,1i=-dedecamethyl—
Cyclcheptasiloxans, tetradecamsthy 236968 000107-3C-8 27
1=

8 1E. 664 ©.60 C:\Database\NIST11.L
pibenzeolb, K]-30-crown=10, 2,22-dib 242733 317454-62-% &
Tomo—

10 1E.811 ©.77 Ci:\Databasce\NISTL1.L
Cyclopoctasilexans, hexadecamethyl- 240805 00C0358=-68-3 B3
1,1,1,5,7,7,.7-Heptamethyl-3,3-bis( 225681 038147-00-1 56

trimethylailexy)tetrasiloxans

Fig.2 GC-M Sanalysis of Gracilaria corticata
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Table.1 Compounds present in Biofuel extracted from Gracilaria corticata
SL.NO RT AREA% COMPOUND
Cyclotetrasiloxane ,octamethyl-benzoic acid,3methyiimethyl silyloxy,trimethylsily
1 4.753 15.73 .
Ester,cyclotetrasiloxane.
2 7.455 10.80 Cyclopentasiloxane,decamethyl
3 10.04( 34.1¢ Cyclohexasiloxane,dodecamet
4 10.34( 0.91 cyclohexasiloxane dodecamet
5 12.280 21.18 Cycloheptasiloxane tetradecametisilokane 1,1,1,5,5,5,-hexamethy 1-3,3-bis (trimyily J)oxy
Cyclopentasiloxane,hexadecamethyl-silane,([4-[1sPtimethylsilyl)oxy]ethyl]-1,2-
6 14.243 4.09 ; e
phenylene]bis(oxy)]bis[trimethyl-
7 15.934 1.01 Cyclotetrasiloxane ,octamethyl.
Cyclotetrasiloxane,eicosamethyl-hexasiloxanel,55%%,7,9,9,11,11,-dodecamethyl-
8 17.435 2.23 .
cycloheptasiloxane,tetradecamethy
9 18.694 0.60 Dibenzo[b,N]
1C 18.81: 0.77 Cyclooctasiloxane,hexadecame-1,1,1,5,7,7 -heptamethy-3,3-bis trimethylsiloxy)tetrasiloxar
11 20.063 1.07 Cyclonasiloxane,octadecamethyl-1,1,1,5,7,7,7-hegtiayh 3,3-bis trimethylsiloxy)tetrasiloxang
) ' octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,16edadecamethyl
12 20.415 0.84 Hexestrol,di-tms cyclotrisiloxangdraethyl-indolizini,2-(4-methylphenyl)
13 21.213 0.69 Cyclonasiloxane,octadecamethyl-1,1,1,5,7,7,7-hegtiayh 3,3-bis trimethylsiloxy)tetrasiloxane 1-
) ) monolinoleoylglycerol trimethylsilyl ether 3,5-Bisimethylsiloxy)benzoicacid,trimethylsilyl ether
Cyclonasiloxane ,eicosametyl-1-monolinoleoylglydero trimethylsilyl ether 3,5
14 22.297 0.79 He ] S ]
Bis(trimethylsiloxy)benzoicacid,trimethylsilyl ethe
Cyclonasiloxane ,eicosametyl -3-butoxy-1,1,1,7 fekamethyl-3,5,5-tris(trimethylsiloxy) tetrasiloxad,2-bis
15 23.322 1.00 . :
(trimethylsilyl)benzen
16 24281 0.93 Cyclotetrasiloxan ,octamethyl-Hexasiloxane, tetradeethyl-1H-Indole ~ -2-carboxylic acid ,6-(4-
) ' ethoxyphenyl)-3-methyl-4-ox0-4,5,6,7-tetrahydrafisopyl ester
17 25 182 0.91 Cyclonasiloxane ,eicosametyl-1,1,1,5,7,7,7- Heptagh,3- bis trimethylsiloxy)tetrasiloxanelH-In@ol-2-
) ) carboxylic acid ,6-(4-ethoxyphenyl)-3-methyl-4-04¢5,6,7-tetrahydro-,isopropyl ester
18 26.024 0.97 Cycloocpasiloxane,hexadecamethyl-1H-Indole -2-caylo acid ,6-(4-ethoxyphenyl)-3-methyl-4-oxo-4,56
) ) tetrahydro-,isopropyl ester Hexasiloxane,tetradethyh
Heptasiloxane 1, 1,1,3,3,5,5,7,7,9,9,11,11,13 fradecamethyl-cyclotrisiloxane ,hexamethyl
19 26.910 0.91 . .
Cycloocpasiloxane,hexadecame- Cycloocpasiloxane,hexadecame

A mixture of FAMESs can balance the characteristita biofuel. InGaracilaria corticta, 34.19% area was achieved
by Cyclohexasiloxane and dodecamethyl ester (edt&auric) (Fig.1, 2 &3) which indicated that theaximum
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amount of Cyclohexasiloxane and dodecamethyl esasrfound in the extract. Next to that maximum antcof
21.18% Cycloheptasiloxane, tetradecamethyl (esfempristic), trisiloxane 1,1,1,5,5,5,-hexamethy ,B-Bis
(trimethylsily )oxy were found. Since the area untlee peak is proportional to the amount of thessarce,
dodecamethyl and tetra decamethyl (Table.1) wareddo be present in maximum amount in the extcabtefuel.
These compounds are the main constituents of ksebj8].
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Fig.4 GC-M S analysisof Ulva sp.
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Daia Path © DAGE-MS-Year-20150ULY-1 5129-07-154
Data File - 7815-204-0066.D

AcgOn 28 Jul 2015 16:11

Dperator | SINGARAVELAN

Sample | ULVAJALGA| SAMPLE
hhise
ALSVial -5 Sample Muttiplisr 1

Sparch Librares:  ChDatabase'MISTHLL

Lnknawn Spectrum. Apex
Imegration Events: ChemStation Integrator - TH15-204-0086.E
Ref# CASE CQual

Pt RT Area’h LibararyiD

finimum Quality: O

Library Search Report

1 10.125 0.6 C\DatabasetNIST11.L
Decanoic acid, methyl ester
Decanaic 2cid, methyl ester
Triclecanaic acid, methyl ester

50099 0007110-42-8 95
50100 000110-42-8 85
24403 001731-88-0 &7

ra

12,769 054 CoDatsbaseMISTITL
Daodecanoic acid, mathyl aster 72688 000111-82-0 98
Undecanaic geid, 10-mathyl-, methy 72721 005128-56-6 04
| ester

Dodecanoic acid, methyl estar 72681 000111-82-0 9

]

14 676 0,16 ChDatabaseMIST11.L
Chiramethyl T-chiorododecanaate 128766 0B0416-03-0 41
Chicromethyl B-chlaradedecanaate 128767 020415-04-1 38
13-Cotadecenal, (Z)- 115847 (058504-45-9 35

15117 1.95 C\Database™MIST11.L
Wethyl tetradecanaats
ethyl tetradecanoate
Methyl tetradecancate

GGAEA 000124-10-7 59
anEE1 000124-10-7 55
QEBEZ 000124-10-7 56

£n

16201 0.21 CADatabaseNISTI1L
nMethyl 13-methyletradecanoate 107583 1000325-31-4 97
Panladecanaic acid, melhyl ester 107586 007132-64-1 97
Pantadecanaic acid, methyl ester 107583 D07132-64-1 97

=]

17015 0.58 ChDatzbase!MISTITL
a.Haxadecsnoic cid, rmethyl ester, 117513 001120-25-8 L)
L1
9-Hexadecenoic acid. methyt ester, 117507 001120-25-8 49
{Z}-
Mathyl hexadec-B-enoaie 117464 010030-74-7 89
17234 14.73 C\DatabaseiM|ST11.L
Hexadecanoic acld, mathyl ester
Hexadecancec acid, methyl estes
Hexadecanoic ackl, mathyl ester

=

112400 000112-38-0 99
119407 000112-32-0 93
119408 000112-39-0 88

18.222 017 C\Datsbase'™ISTI1.L
Hexadecanoic acld, 14-methyl-, met 1313186 002490-49-5 85
hyl ester
Heptadecanaic acld, melhyl ester 131300 001731-92-6 84
Heptadecanoic acid, methyl ester 131297 001731-92-6 93

9 18868 26,52 CDatabase'MNIST11L
9 12-Cetadecadiencic acid, methyl 138708 (02462-85-3 99
aster

M KEMOMWIN_ 110 Wed Jul 28 18:52:25 2015
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Page: 1

Fig.5 GC-M S analysisof Ulva sp.
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BUCPS-IMNDIA PYT LTD.CHENNAL  Library Search Repart

Data Path - DAGC-MS-Year-2015ULY-1828-07-15
Dara File | 7815-204-0066.0

Ae On - 28 Jul 2015 18:11

Oparator - SINGARAVELAN

Sample  : ULVAIALGA) SAMPLE

Misc

ALS Vial -5 Sample Muliplier: 1

Search Libraries: CilatabasetMISTIL Minimum Quality: 0

Unknown Spectrum;  Apex
Integration Events: ChemStation Integrator - 7615-204-0068.E

Pxit BT Area¥: Library/ID Refi CAS# CQual

3, 12-Ocladecadienoic acid (£ Z}-. 138726 0001 12-83-0 59
miethyl ester

10,13-Octadecadienoic acid, methyl 138716 [5B554-62-2 80
aeler

10 18.935 36.60 C\Database'NIST11.L
cig-13-Oictadecanale acid, melhyl @ 141299 1000333-58-3 93
ster
g.0ctadecenaic acid (Z)-, methyl e 141302 000112-62-8 59
ster
11-Octadecenaic acid, methyl ester 141291 052380-33-3 98

11 12,165 691 Ci\Databass\MIST11.L

heathyl stearate 143126 000112-61-8 99
Miethyl stearate 143127 000112-81-8 B9
Wethyl stearate 143130 0001 12-61-B B8

12 20658 558 C\Dalabase\MIST11.L
. Ciptadecenoic acid, 12-hydrosy-, 154825 000141-24-2 93
methyl ester, [R-(Z)]-
hethyl 12-hydroxy-S-octadecenoate 154782 1000335-28-8 90
a.Oetadecansic acid, 12-hydrocy-, 154823 000141-24-2 74
mathyl aster, [R-(Z))-

13 20.041 0.51 C\Databasa\MIST11.L
Mathyl 18-methyinonadecancate 166215 1000352-20-6 87
Ficosanaic acid, methyl ester 186219 001120-28-1 97
Eicosanoic acid, methyl ester 185218 001120-28-1 96

14 24520 0,21 C:\DatabasslNIST11 L
Octasiloxane, 1,1,3,3,55.7.7.8.9, 24031 (1909s-24-0 BO
11,11,13,13,15,15-hexadecamathyi-
Heptasiloxans, 1,1,3,3,55,7 7,09 235668 018095-23-9 68
A1,11,13,1 3-tetradecamethyl-
2 4-Cyclohexadien-1-and, 3 5-bis{1 79250 054065-43-4 46
-dimethylathyl)-d-mpdroy-

15 25301 0.25 CDatabasatMIST11 L
Octasiloxsne, 1,1,3,3,5.57,7.9,9, 240341 018095-24-0 50
£1.11,13,13,15,15-hexadecamelhyl-
Indole-2-0ne, 2,3-dihydro-N-hydrox BETE0 1000128-52-1 38
y-4-mathoy-3,3-dimethyl-
Banza[n]quincting, 2 4-dimathyi- 67018 0o0E05-67-4 38

16 27.296 4,62 CADalabase\MIST11L
Heptasiloxane, 1,1,3.3557,789 235BAE 019085-23-8 B2
A11,11,13,1 3-tetradecamethyl- Ilr j ,
_.;.j-lf-:'

LIN_KNCWN_11.M Wed Jul 20 16:52:38 2015 Page: 2 -

Fig.6 GC-M S analysis of Ulva sp.
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BYOPS-INDIA PYT LTODLCHEMMAL - Library Ssarch Repon

Data Path | DAGC-MS-Year-2015\JULY- 18126-07-15,
Data File - 7615-204-0068.0

Sog On 0 20 Jul 2015 1611

Operar | SINGARAVELAN

Sample | ULVAIALGA) SAMPLE

Misc

ALS Vial 1 & Sample Multiplisr: 1

Search Librares: ChDatabaseWIST11L Minimum Quality: 0

Unknown Spectrum:  Apex
integration Events: ChemStafion Intzgrator - 7815-204-0068.E

IWkF RT Area%h Library1D Refg  CASZ Qual

1. 3-Benzodioxole, 5-(2-nifro-1-pro. BER4S 005435-41-5 53
peryll-

Silane, trimathyl[S-metfyl-2-{1-me 79147 085012-80-1 45
thylethyl) phenosy]-

R_KMOWR_11.0 Wed Jul 25 16:52°38 2015 Page: 3

Fig.7 GC-M S analysisof Ulva sp.
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Table.2 Compounds present in Biofuel extracted from Ulva sp.

SL.NO RT AREA% COMPOUND
1 10.125 0.36 Decanoic acid,methyl ester Decarmit;raethyl ester, Tridecanoicacid,methyl ester
2 12.769 0.54 Decanoic acid,methyl ester undecawiit; 10methyl - methyl ester Decanoic acid, medisyéer
3 14.976 0.16 Chloromethyl 7-chlorododecanoate ©hiethyl 8- chlorododecanoate
4 15.11% 1.9 Methyltetradeconoate Methyltetradeconoate Methytigconoa
5 16.201 0.21 Methyl 13- Methyltetradeconoate Risttanoic acid , methyl ester Pentadecanoic acethyhester
6 17.018 0.58 9-Hexadecanoic acid, methyl este®(¥exadecanoic acid ,methyl ester(z)- methyl hege@tenoate
7 17.234 14.73 Hexadecanoic acid, methyl ester thspanoic acid, methyl ester Hexadecanoic acid, yhesiter
8 18.922 0.17 Heptadecanoic acid ,14-methyl ,methyl ester Heptaugic acid, methyl ester Heptadecanoic acid, nhethy
) ) este
9 18.868 26.52 9,12-Octadecadienoic acid ,methyl ester Octadeoatieacid(z,z)-methy ester 10-13- Octadecadienoid a

,methyl ester

10 18.935 36.60 %se-tlr]?ll(Zg;?decadlen0|c acid ,methyl ester 9- Octadienoic acid (z),methyl ester 11- Octadecadieaoid

11 19.165 6.91 Methyl stearate Methyl stearate hylettearate

12 20.659 5.68 9- Octadecadienoic acid,12-hydroxy-,methyl esteiR-()]-methyl 12- hydroxyl-9-octadecenoateP-
' ) Octadecadienoic acid,12-hydroxy-,methyl ester 3-(

13 20.941 0.51 Methyl 18-methyl nhonadecanoate Bitois acid, methyl ester Eicosanoic acid,methylreste
Octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,16eb&mdecamethyl-
14 24.529 0.21 | Heptasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13detramethyl-2,4-Cyclohexadien-1-one,3,5-bis (1,1-

dimethylethyl)-4-hydroxy-

Octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,16egb@decamethyl-Indole-2-one,2,3-dihydro-N-hydroxy-4

15 25301 025 methoxy-3,3-dimethy-Benzolh]quinoline,2 -dimethy-

Heptasiloxanel,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradhethy 1,3-Benzodioxole,5-(2-nitro-1-propenyl)-

16 27.396 462 Silane,trimethyl[5-methyl-2-(1-methylethyl)phenoxy]

In Ulva sp. 36.6% 9- Octadecadienoic acid (linolenic acid) weesent (Fig.4,5,6 &7). Presence of eicosanoic acid
(arachidic acid), Methyl stearate (6.91%), Hexadetaacid (14.73%) (Palmitic acid) also confirmée biodiesel
(Table.2).

CONCLUSION

Low temperature operability is an important cheaggstic of biofuel [5]; a poor cold flow temperaguis an attribute
of long-chain, saturated fatty acid esters domimathe biodiesel [5]. The longer the carbon chhim poorer the
low temperature operability. Maintaining proper ieegtemperature is important for efficient engingeation.
Since the presence of long chain saturated fatity siecch as plamitic acid, myristic acid, arachidicd were
considerably less, poor cold flow temperature ctalde been reduced.

Oxidative stability is another important propertitwrespect to performance of biodiesel [9]. Oxidatstability is
related to the degree of [7]. The higher the unséittn of biodiesel, the lower the stability of thediesel [7].
Since the presence of unsaturated fatty acids asiclinolenic acid may reduce oxidative stabilifyb@diesel, this
may be considered as major disadvantage and Wil tecessary steps to reduce this poor oxidatbfgilisy in

future work.
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