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ABSTRACT
New potential oilseed crops for industrial uses have been considered for agronomic traits and seed oil composition during last decades in
different countries. In order to extend the knowledge of phytochemical biodiversity of higher plant lipids, seed fatty acid compositions of
Putranjiva roxburghii (Euphorbiaceae) were investigated. This research was conducted to evaluate changes in the contents of oil and fatty
acids of P. roxburghii seeds obtained from different maturity stages. Oleic and linoleic acids were found as abundant compounds.
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INTRODUCTION
Seed oils of the Euphorbiaceae show a great variability in
their lipid composition1. The seed oils from some members of this
plant family, e.g. Ricinus communis, Vernonia species and Aleurites
species, play an important economic role in many countries and are
used widely in pharmaceutical and technical applications2. To extend
the knowledge about seed oils of this plant family, the sample of
Putranjiva roxburghii seeds at different stages during maturity was
examined. Putranjiva is a small genus of trees from the IndoMalaysian
region. The species, P. roxburghii is a dioecious, evergreen tree with
pendent branches, attaining a height up to 18 m and a girth of 2 m,
found wild or cultivated in almost all parts of India. The oil of P.
roxburghii seed is not commercially available. The seed yield fatty
oil, used for heating and cooking3. The oil could be used for the
production of factice4 and also be used as a herbal preservative for
peanuts during storage5.
For the efficient improvement of oil quality, the accumulation pattern in developing seeds and its relation to fatty acid composition must be investigated. In general there are two substantial
changes during development: one is the change in seed volume and
the other is biochemical and physiological changes. The former involves division, enlargement and differentiation of seed cells and the
latter involves changes in seed components such as storage lipids,
fatty acids and other seed storage metabolic substances6. The oil
content and fatty acid composition of the oilseeds are modified by
the duration of the seed development6-12 in this sense, the genetic
analysis of oil and fatty acid composition needs to take into account
the duration of development10 . The chemical composition of the seed
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oil depends on the genetic and environmental conditions as well as
the stage of maturity of the seed. In our laboratory variety of seed oils
have been analyzed for their fatty acids composition13,14. Information
on the changes in oil and fatty acids in P. roxburghii seeds at different stages of seed development and in different parts of the head is
still insufficient or limited. The objective of this research was to determine the oil content and fatty acid composition of P. roxburghii seeds
during different stages of seed maturity.
2.Materials and methods
2.1Plant material and extraction of seed oil
The seeds were collected from the botanical garden, Aligarh
Muslim University, campus in three different months. The analytical
values of oil (Table 1) were determined according to the procedure
recommended by the AOCS15. The air-dried seeds were powdered
and extracted thoroughly with light petroleum ether (bp- 40-60 ºC) in a
Soxhlet extraction for 8 hrs to yield oil.
Preparation of fatty acid methyl esters (FAMEs)
Every time the seeds from a given month were bulked and representative samples were taken for total fatty acid analysis. First the
extracted oil was saponified. Saponification of the seed oil was carried out by refluxing it with 0.5N alcoholic KOH. The unsaponifiable
material was removed by diethyl ether extraction and free fatty acids
were obtained by acidification with 6N HCl of aqueous layer followed
by extraction with diethyl ether.
Methyl esters were prepared by refluxing the mixed fatty acids
(MFA) for 1 hr in excess of methanol containing catalytic amount of
sulphuric acid. In each case, the resulting mixture was diluted to the
cloud point with water chilled in ice bath, and then extracted repeatedly with diethyl-ether. Combined extracts were washed with 5 %
aqueous sodium bicarbonate and dried over anhydrous sodium sulphate to yield FAMEs which were subjected to gas liquid chromatog-
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Table 1. Variation in oil content, saponification value and iodine value during different stages of seed development
Area %
September
October
November
December
January
2007
2008
2007
2008
2007
2008
2007
2008
2008
2009
Oil Content %
25.8
26.1
28.2
29.1
32.5
32.8
37.4
37.9
42
42.8
Saponification value
230
230
223
223
220
220
217
217
215
215
Iodine value
66
66
82
82
92
92
97
97
101
101
Table 2.

Variation of fatty acid composition of P. roxburghii seeds during different stages of seed development
Area %
Fatty acid
September
October
November
December
January
composition
2007
2008
2007
2008
2007
2008
2007 2008
2008 2009
12:0 (Lauric)
3.8
3.9
1.2
0.8
14:0 (Myristic)
1.9
2.2
1.0
0.7
16:0 (Palmitic)
29.8
29.0
18.2
17.8
13.9
13.4
9.9
8.8
6.2
5.9
16:1 (Palmitoleic)
16.4
15.9
8.2
8.4
18:0 (Stearic)
4.1
4.8
4.2
5.0
4.5
5.2
4.8
5.3
5.1
5.5
18:1(Oleic)
28.2
28.9
46.9
46.5
55.4
55.2
56.3 56.8
57.6 57.8
18:2 (Linoleic)
15.8
15.3
20.3
20.8
25.8
25.6
28.1 28.2
29.9 29.6
20:0 (Arachidic)
0.4
0.6
0.9
0.9
1.2
1.2
Total SFA
39.6
39.9
24.6
24.3
18.8
19.2
15.6 15.0
12.5 12.6
Total USFA
60.4
60.1
75.4
75.7
81.2
80.8
84.4 85.0
87.5 87.4

raphy.

was the major component comprising 57.6 % of the total fatty acids,
followed by linoleic (29.9 %), palmitic (6.2 %) and stearic (5.1%). In
total these four constituted about 98.8 % of the total fatty acids in
year 2007. The study displayed significant variation amongst them
for individual fatty acids. Similar ranges of variation were observed
for palmitic, oleic and linoleic acids in contrast with the other fatty
acids over the next consecutive year.
Oil content was found to associate positively with oleic and
linoleic acids but had an inverse relationship with palmitic and
palmitoleic acids. Palmitic acid was inversely associated with both
stearic and oleic acids, which were positively correlated. These observations agree with various reports on oil composition studies in
other oil crops. Flagella et al. (2002) showed that in sunflower, an
increase in palmitic acid is accompanied by a decrease in both oleic
and stearic acids17. Studies on soybean18, peanut19 and winter oilseed
rape20 also revealed strong inverse relationships between palmitic
and oleic acids. The synthesis of 18-carbon fatty acids proceeds via
a single step elongation of 16-carbon acyl chains, followed by
desaturation21. The elongation step plays an important role in regulating the relative amounts of palmitic acid and the 18-carbon fatty
acids22. A deficiency in this step leads to a reduction in the amount of
the 18-carbon fatty acids and an increase in the palmitic acid content
of plant tissues. This to a large extent explains the observed correlations.
4.CONCLUSIONS
There are many important changes in the seed and oil characteristics
of P. roxburghii during seed maturity or development. The results
could be improved by experiments including more genotypes, years
and locations. However, the information obtained from this study
could be helpful in agronomic, genetic and biotechnological research
related to determining the ideal harvest time, applying some specific
chemical agents and modifying fatty acid composition.
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2.2Instrumentation
The GLC analysis were carried out using a Varian Vista 6000
instrument equipped with FID (290 ºC) detector using a stainless steel
column packed with 15 % OV-275 on chromosorb-W (80-100 mesh).
Separations were carried out at programmed temperature of 140-200 ºC
(10 ºC min-1). The peaks were identified by comparing their retention
times with those of standard reference samples under similar conditions.
3.RESULTS AND DISCUSSION
Oil content and fatty acid composition
Analysis of variance for the oil content, saponification value
(SV) and iodine value (IV) during stages of seed maturation are given
in Table 1. Oil content and iodine value was significantly influenced
by the maturity stages in two consecutive years.
The results in Table 2 showed that the composition of fatty
acids changed significantly during seed development. Changes in
fatty acids are of special importance to the quality of the oil. In the
present study, fatty acid accumulation patterns resulting from seed
development duration were observed. The results showed that the
composition of fatty acids changed significantly during seed development. Palmitic, stearic, oleic and linoleic acids comprised over 98.8%
of total lipids on the average in the fully mature seeds and of these
oleic and linoleic acids comprised over 86.5-87.4 % of total fatty acids
Table 2.
Significant changes in the contents of the saturated fatty
acids (palmitic and stearic) and unsaturated fatty acids (oleic and
linoleic) were observed during seed development. The accumulation
patterns of palmitic and stearic acids were quite different, as the seeds
developed. In the month of September (2007), palmitic acid content
was 29.8 % which decreased significantly with seed development,
reaching minimum values of 6.2 % in the month of January (2008),
while stearic acid showed a regular increase from 4.1 % to 5.1 % (i.e.
from September 2007 – January 2008 as shown in Table 2). Similar
results were observed in next consecutive year also i.e. in 2008-2009.
However these types of changes were observed in other seed oils
too16.
The results showed that oleic acid in the fully matured seeds
Journal of Pharmacy Research Vol.2.Issue 11.November 2009

1666-1668

S. Gangal et al. / Journal of Pharmacy Research 2009, 2(11),1666 - 1668
REFERENCES
1.

Hegnauer,R., 1989. Euphorbiaceae, In Chemotaxonomie der Pflanzen,
Band VIII, Birkhauser Verlag, Basel, pp. 447–449.
2. Luhs, W., Friedt, W., 1994. Non-Food Uses of Vegetable Oils and
Fatty Acids, In Designer Oil Crops Ed. D. J. Murphy, Verlag Chemie,
Weinheim, pp. 73–130.
3. Krishnamurthi, A., 1969. The Wealth of India: A Dictionary of Indian
Raw Materials and Industrial Products, In: Raw Materials, Ed. A.
Krishnamurthi, Vol VIII, Publication and Information Directorate,
Council of Scientific and Industrial Research, New Delhi, pp. 325326.
4. Nag, A., Chakraborti, K. K., Chaki, T. K., De, K. B., New utilization
of vegetable oils. J. Am.Chem. Soc., 1995, 72, 1591-1593.
5. Tripathi, N. N., Kumar, N., Putranjiva roxburghii oil—A potential
herbal preservative for peanuts during storage. J. Stored Products
Res., 2007, 43, 435-442.
6. Chung, C.H., Yee,Y. J., Kim, D. H., Kim, H. K., Chung, D. S., Changes
of lipid, protein, RNA and fatty acid composition in developing sesame
(Sesamum indicum L.) seeds. Plant Sci., 1995, 109, 237-243.
7. Norton, G., Harris, J. F., Compositional changes in developing rape
seed. Planta 1975, 123, 163-174.
8. Ichihara, K.I., Noda. M., Fatty acid composition and lipid synthesis
in developing safflower seeds. Phytochem., 1980, 19, 49-54.
9. Dornbos, D.L., McDonald, M. B., Mass and composition of developing soybean seeds at five reproductive growth stages. Crop Sci., 1986,
26, 624-630.
10. Ishikawa, G., Hasegawa, H., Takagi, Y., Tanisaka, T., The accumulation pattern in developing seeds and its relation to fatty acid variation in soybean. Plant Breeding 2001, 120, 417-423.
11. Rahmatalla, A. B., Babiker, E. E., Krishna, A. G., El Tinay, A. H.,
Changes in fatty acids composition during growth and physicochemical characteristics of oil extracted from four safflower cultivars. Plant
Food Hum. Nutr., 2001, 56, 385-395.
12. Bhardwaj, H. L., Hamama, A. A., Accumulation of glucosinolate, oil,
and erucic acid in developing Brassica seeds. Ind. Crops Prod., 2003,

17, 47-51.
13. Osman, S.M., Ahmad, F., 1981. Forest Oilseeds, In New Sources of
Fats and Oils, Ed. Pryde,E.H., Princen, Mukherjee, K.D., AOCS,
Champaign, IL pp 109-127.
14. Parveen, H., Rauf, A., (Z)-12-Hydroxyoctadec-9-enoic acid in
Sesbania aculeata seed oil. Ind. Crops Prod., 2008, 27, 118-122.
15. Link, W.E., Official and Tentative Methods of the American Oil
Chemist’s Society, third ed. AOCS, Champaigh, IL, USA, 1973, (Methods Da 15-48 and Da 16-48).
16. Were, B. A., Onkware, A. O., Gudu, S., Welander, M., Carlsson, A. S.,
Seed oil content and fatty acid composition in East African sesame
(Sesamum indicum L.) accessions evaluated over 3 years. Field Crops
Res., 2006, 97, 254-260.
17. Flagella, Z., Rotunno, T., Tarantino, E., Di Caterina, A., De Caro, A.,
Changes in seed yield and oil fatty acid composition of high oleic
sunflower (Helianthus annuus L.) hybrids in relation to the sowing
date and water regime. Eur. J. Agron., 2002, 17, 221–230.
18. Rebetzke, G.J., Pantalone, V.R., Burton, J.W., Carver, B.F., Wilson,
R.F., Phenotypic variation for saturated fatty acid content in soybean. Euphytica., 1996, 91, 289–295.
19. Andersen, C.A., Gorbet, D.W., Influence of year and planting date on
fatty acid chemistry of high oleic acid and normal peanut genotypes.
J. Agric. Food Chem., 2002, 50, 1298–1305.
20. Mollers, C., Schierholt, A., Genetic variation of palmitate and oil
content in a winter oilseed rape doubled haploid population segregating for oleate content. Crop Sci., 2002, 42, 379–384.
21. Voelker, T., Kinney, A.J., Variations in the biosynthesis of seed storage lipids. Annu. Rev. Plant Physiol. Plant Mol. Biol., 2001, 52, 335–
361.
22. Carlsson, A.S., LaBrie, S.T., Kinney, A.J., Wettstein-Knowles, P.,
Browse, J.A., KAS2 cDNA complements the phenotypes of the
Arabidopsis fab1 mutant that differs in a single residue bordering the
substrate binding pocket. Plant J., 2000, 29, 761–770.

Source of support: Nil, Conflict of interest: None Declared

Journal of Pharmacy Research Vol.2.Issue 11.November 2009

1666-1668

