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ABSTRACT

Due to the limited availability of fossil fuel amehvironmental problems, considerable attention besn given to
biodiesel production as an alternative to petrosdie In this connection the non-edible seeds ofy@ar urens,
Bassia longifolia and Saraca asowsre analysed for their oil properties and fattyidsc Four different methods
are tried for oil extraction among them physicalthuel is more suited compared to Bligh and Dyer ckRolet al.
and Chemical solvent extraction method and amoadtitee seeds B. longifolia yields more oil (40mhgmpared
to S. asocg35gm/g) and C. urens (25gm/g) and the physico-aemroperties of the oil from B. longifolia seeds
was found to be acid value 6.5mg KOH/g, lodine @ald4g/100g and viscosity rhfaec — 38.2 which perform
better for biodiesel production compared to theeothwo and among fatty acids oleic acid is also higherBin
longifolia (69%); hence B. longifolia is a betteomedible oil seed for biodiesel production thanugens and S.
asoca.
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INTRODUCTION

Today 86% of the world energy consumption and atm08% of the energy needed in the transportatmhos is
met by fossil fuel [1]. The production and consuimptof fossil fuels have caused the environmengahage by
increasing the C@Oconcentration in the atmosphere [2]. A rapid inseedn biodiesel production capacity and
governmental mandates for alternative fuel usagerat the world in the last several years has niéatss the
development of alternative biodiesel feedstocksIf8JJSA and Europe their surplus edible oil isrgeused as feed
stock for the production of biodiesel [4]. It islieged that large-scale production of biodiesehfredible oils may
bring global imbalance to the food supply henceegheironmentalists started to debate on the negatipact of
biodiesel production from edible oil [5]. Hence, asolution for the competition with food versuglferisis, the
non-edible vegetable oils are found to be suitidridiodiesel production under the experimentaldibons [6].

Biomass Energy grown for production of transpodldus obtained from the naturally growing plantsl shere are

a number of plants which produce seeds containigly percent of oil that could be used as biofueltinately,
India with its rich biodiversity has more than 15pecies of plants yielding oil which could be comcredly
exploited for production of energy. Biofuels ismgjag immense importance and awareness acrossdhe because

it is providing energy security and employment toaf community and improved income generation. The
advantages of non-edible plants in biofuel produrctire that thegan be cultivated along the borders and bunds of
crop lands / habitations / road sides/ ravinesthadunutilized barren lands where access is avaitatthe farming
community with access to land resources, decenéitédn for every household to grow the non-edikileseed
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plants in the farm vicinity, on borders, bunds, Kyards, ravines, where people have access to nmamitb collect
the produce easily facilitates in the easy procarmrof oil seed.

As proposed in the present study, the productiobiadiesel from non edible sources has a greatesrddge as
their characterisation is very much necessary tdsvachieving and improving the quality of the reable fuel.

Extensive work has been done on the transestéiificaf non edible oils; however, no significant nkdias been
done on, Collection of different non-edible seedm ¥ different regions across Karnataka, Optimizata$ the

extraction process for oil separation and oil cb@nézation. Since, the studied seeds are availénighout the
year there is no difficulty in procuring the seedgnce, the non edible plant seeds collected ®mptiesent study
areCaryota urengArecaceae)Bassia longifoligSapotaceaggndSaraca asocgCaesalpiniaceae).

MATERIALS AND METHODS

The non edible oils used in this study are produoedlly in Bangalore. The seeds were collectedhftdniversity
of Agricultural Sciences, GKVK campus, BangalordaeTchemicals used in the experiments are procuced f
Himedia chemicals, Mumbai. The standards were peatfrom Sigma-Aldrich Chemical Co Ltd.

Extraction of oil: From three non edible oil see@4dryota urens, Bassia longifoliand Saraca asocathe olil is
extracted.

Physical Method: Seeds were expelled by using oil expeller and #¢salted oil, seed meal are separated to study
the effect of different solvents on the extractpracess, the common methods like Bligh and Dyerhidet Folch et

al. method and Chemical solvent extraction werdofedéd and the resultant oil were analyzed for their
physicochemical and fatty acid percentage.

Bligh and Dyer Method: The seed sample of about 1 gram from each plare teden and grinded using a mortar
and pestle, later directly added to the glass &udgsesmashed with glass rod. With the addition ohR@f (2:1 ratio)
Methanol: Chloroform, again smashed with glass fidte above mixture is vortexed for 20 minutes. THehml
chloroform, 18 ml water was added and mixed wetle Tipper layer (aqueous phase) containing some ki
species like acyl-CoA is discarded. The lower lag@nganic phase contains TAGs, membrane lipids aher
neutral lipids) is collected and transferred toeavriube. Then, the lipid extract is dried underaNd dissolved in
2ml 1:1 chloroform: methanol [7].

Folch et al. method:About 1gram of seed samples were homogenized WithL2of chloroform/methanol (2/1) to
a final volume 20 times the volume of the tissumgla (1 g in 20 ml of solvent mixture). After dispi®n, the
whole mixture is agitated for 15-20 min in an ocab#haker at room temperature. The homogenat¢hisrdiltrated
or centrifuged to recover the liquid phase. Thiwest is washed with 0.2 volumes (4 ml for 20 mi)water or
0.9% NaCl solution. After vortexing for 10-30 sedsnthe mixture is centrifuged at low speed (200®)rto
separate the two phases. The upper phase is renbgveghoning and kept it to analyze gangliosidesmall
organic polar molecules. The interface is rinsed ontwo times with methanol/water (1/1) withoutxing the
whole preparation. After centrifugation and sipmanf the upper phase, the lower chloroform phas#aining
lipids is evaporated under vacuum in a rotary evaoo [8].

Chemical solvent extraction method:Total oil content can be extracted using chemisath as benzene, ether or
hexane. Soxhlet extraction is an extraction metthad uses chemical solvents. Oils from the seedseriracted
through repeated washing or percolation with aramigsolvent such as hexane or petroleum etherrueflax in
special glassware (extraction chamber).

Determination of the physic- chemical properties othe Oil: AOAC standard methods were used to determine
the physical and chemical properties of the oilelilhcid value, Density/ Specific gravity, lodine we|
Saponification value and Viscosity [9].

Determination of fatty acid composition: Analysis of Fatty acids was carried out on Gas @tatmgraph [10]. The
GC was equipped with Flame lonization Detector (FdDd stainless steel column, dimension 10 X 1#&ked
with 5 % DEGS-PS. The column was conditioned a@&fbout 2 hours for attaining thermal stabilitydsefuse.
About 10pL of sample dissolved in hexane was loautgd the column. The operating condition was paogned
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at oven temperature 1%D (hold time 5min) with increasing raté@@min to198C (hold time 0 min), 2C/min to
200 C (hold time 10min), injection temperature 250and detector temperature 28D. Nitrogen was used as a
carrier gas with flow rate of 20 ml/min.

The concentration of individual fatty acids in ttest samples were determined by comparing the pelatesned
from the GC analysis with the peaks of authenaodards and n-heptane was used as an internabstaddl tests
were performed in triplicate; the experimental dasivas completely randomized with three replicatdk data

were expressed as mean values + SE. The compdé&aeen the mean values were tested using Duncaws
multiple range test and the ANOVA was also perfatreefind out the LSD (p = 0.05).

RESULTS AND DISCUSSION
The oil contents o€aryota urens, Bassia longifoliandSaraca asocahow that their use for biodiesel production
would be highly economical and had agreeably higltantent and the physical state of all the oilsswiquid at

room temperature.

Table 1: Oil properties and types of fatty acids irCaryota urens (Arecaceae)

Chemical
Physical | Bligh and Dyer | Folch et al. solvent Fatty acid
Method Method method extraction Physical and Chemical Properties Percentage
(mg/g) (mg/g) (mg/g) method (GC analysis)
(mg/g)
Arachidic - 2
Acid value (mg KOH/g) 8.0 Eghemc 2
. 2 ! icosenoic - 1
Density/ Specific gravity (g/cth0.924 Lignoceric - 3
25 20.0 22.0 210 | lodine value (g/100 g) 107 Linoleic- 15
Saponification value (mg KOH/g) 185.5 . .
Viscosity (mmi/sec) 40.2 Linolenic - 2
' Oleic - 66
Palmitic -6
Stearic - 3.0

Values are the means * SE of three replicates €aata were subjected to analysis of variance andared for significance according to
DMRT (P=0.05).
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Figure 1: Comparison of the lipid content from different methods
A: Physical Method, B: Bligh and Dyer Method, Cié¢foet al. method, D: Chemical solvent extracticetimod
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Figure 2: Comparison of the extracted lipid’s Speific gravity

In C. urensthe oil extraction by physical method is 25 mdig,Bligh and Dyer method 20mg/g, by Folch et al.
method 22 mg/g and in Hexane extraction 21 mg/dl€ra, Figure 1). The oil was yellowish in colourdahad a
specific gravity of 0.924 g/ctn Density and other gravities are important paransefor diesel fuel injection
systems the values must be maintained within tbleréimits to allow optimal air to fuel ratios faromplete
combustion. High-density biodiesel or its blend &zad to incomplete combustion and particulate enaissions
[11] (Table 1, Figure 2).

The acid value was found to be 8.0 mg KOH/g wh&chn acceptable range for further use, acid vake@sores the
presence of corrosive free fatty acids and oxiggtimducts, this is actually an important variahleonsidering the
quality of oil because the lower the free fattydathe better the quality of oil, the acceptahiaitlifor edible oils is

<10[12] (Table 1).

lodine value is 107,4/100g; High iodine value indicates high unsatoratf fats and oils [13]. Oils with iodine
value above 125 are classified as drying oils; ehsgh iodine value 110-140 are classified as seyimd oils [14].
The higher § value indicates that the oil has high unsaturdétty acids which are reflected in the GC analysis

(Table 1).
Table 2: Oil properties and types of fatty acids inBassia longifolia (Sapotaceae)
Chemical
Physical Bligh and Dyer | Folch et al. solvent Fatty acid
Method Method Method extraction Physical and Chemical Properties Percentage
(mg/g) (mg/g) (mg/g) method (GC analysis)
(mg/g)
Arachidic - 1
Behenic - 2
Acid value (mg KOH/g) 6.5 Eicosenoic - 5
Density/Specific gravity (g/cf0.901 Lignoceric - 2
40 35.0 38.0 36.0 lodine value (g/100 g) 114 Linoleic- 10
Saponification value (mg KOH/g) 182| Linolenic - 2
Viscosity (mni/sec) 38.2 Oleic - 69
Palmitic - 4
Stearic - 5

Values are the means * SE of three replicates €aata were subjected to analysis of variance andared for significance according to
DMRT (P=0.05).
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Figure 3: Comparison of the extracted lipid’s AcidValues
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Figure 4: Comparison of the extracted lipid's lodhe Value

The saponification value is 185.5mgKOH/g; this waser than other oil such as Jathropa (196mgKOH{gfanja

oil (186mgKOH/g) and Mahua (190mgKOH/g). Howeverist saponification value falls just below the range
expected of some non edible oils reported by [I&k low saponification is an indication of the wiich may not
be suitable for detergent (Table 1).

The viscosity was determined to be 40.2 #8ac. High viscosity is the major problem prevegtthe use of
vegetable oils and animal fats directly in diesgjiaes as it affects the flow of fuel and sprayrabteristics [16]
(Table 1) and the fatty acid percent varied fromackidic — 2, Behenic -2, Eicosenoic — 1, Lignocerig, Linoleic-
15, Linolenic — 2, Oleic — 66, Palmitic -6 and Stea 3.0 (Table 1).

The oil extraction from the seeds Bf longifolia was also done by four different methods the odldiby the
Physical method was found to be 40 mg/g, 35mg/8limh and Dyer method, 38mg/g by Folch et al. mdthad
36 mg/g by hexane extraction (Table 2 ). Althoughnmajor differences were observed in Physical nushend
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extraction with solvent seems more efficient andneenical, this is in conformity with the observaisoof [17].
The oil was pale yellow colour and the specificvifais 0.901 g/crii(Table 2).

Table 3: Oil properties and types of fatty acids inSaraca asoca (Caesalpiniaceae)

Chemical
Physical | Bligh and Dyer | Folch et al. solvent Fattyacid
Method Method method extraction Physical and Chemical Properties Percentage
(mg/g) (mg/g) (mg/g) method (GC analysis)
(mg/g)
Arachidic - 3
Behenic - 2
Acid value (mg KOH/g) 8.5 Eicosenoic - 3
Density/ Specific gravity (g/ch0.879 Lignoceric - 4
35 30.0 33.0 31.0 lodine value (g/100 g) 112 Linoleic- 8
Saponification value (mg KOH/g) 182 Linolenic - 4
Viscosity (mni/sec) 41.2 Oleic - 60
Palmitic - 10
Stearic- 6

Values are the means * SE of three replicates €aata were subjected to analysis of variance andpared for significance according to
DMRT (P=0.05).
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Figure 5: Comparison of the extracted lipid’s Sapaification values

The acid value was found to be 6.5 mg KOH/g whgchn acceptable range for further use (Table 2r&i@uThe J
value is 1149/100g; hence the oil composed a higitentration of unsaturated fatty acids which iglent in the
GC analysis (Table 2 Figure 4).

The saponification value & longifoliais 182 mg KOH/g; the lower value is an indicatibattthe oil property may
not support other usage (Table 2). The viscositg82mni/Sec (Table 2).The fatty acid percent varied from
Arachidic — 1, Behenic — 2, Eicosenoic — 5, Ligmixze 2, Linoleic- 10, Linolenic - 2, Oleic — 6Balmitic — 4 and
Stearic — 5 (Table 2). The high percentage of O#aiid combined with the other properties mentioaédve
suggests that the oil makes a good biodiesel.

Similarly the oil extraction from the seeds®fasocawvas found to be 35 mg/g, 30mg/g, 33mg/g and 3lgragd
the oil extracted was dark coloured (Table 3). Shecific gravity is 0.879g/ch(Table 3). The acid value was
found to be 8.5 mg KOH/g (Table 3) which is an gtable range for further use. The lodine valueli2 I/100g
(Table 3). Saponification value 186 mg KOH/g (TaBI€igure 5) and the viscosity 41.2 fi&ec (Table 3 Figure
6). The fatty acid percentage was Arachidic — 31déc — 2, Eicosenoic — 3, Lignoceric - 4, Linoteg Linolenic -
4,0leic — 60, Palmitic — 10 and Stearic — 6 (Tad)le

33
Pelagia Research Library



Sirangala Thimappa Girishaet al Asian J. Plant Sci. Res., 2014, 4(1):28-35

Viscosity (mm2/sec)

415
41
40.5
40
395

39
385 W Viscosity [mm2/sec)

38
37.5
37
36.5 T T

Ceryotaurens Bassia longifclia Saracaasoca

Figure 6: Comparison of the extracted lipid's Visosity
CONCLUSION

Among the three seeds longifoliawas found to be the most oil yielding non-ediblieseied than the other two and
was found to be a better choice with respect tddte oil content, acid value, iodine value ansicasity where the
oil was extracted by Physical metho8, asocacomparatively yielded oil with lower density andsser
saponification values and . urens the oil characteristic values are not as sigaiftoccompared to the other two
seeds. The fatty acid content varied in all theehoil seeds, in which the oleic acid content wagsificant for oil
quality which was higher ifB. longifolia making it a good resource for biodiesel productioence, among the
selected three non-edible oil sedlfongifolia has been proved to be a better resource for odumtion tharS.
asoca which is better tha. urens
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