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ABSTRACT

Seed oil content and fatty acid composition of the seed-oil was determined from T. populnea (L.) Sol. Ex. Corr. plants
growing in saline soils (EC,: 1.56-43.9 dS.m™). The seed oil content varied from 18.2 to 21.77% (mean: 19.81 +
0.36%). Against the variation of salinity by 68.4%, the seed oil content varied merely by 4.83%. Twelve
fatty acids were identified in T. populnea seed oil. Linoleic (37.27 + 0.46 %), Palmitic (31.96 + 0.24 %), and Oleic acid
(17.73 + 0.40%) were the major fatty acids. Over the ECe range of 1.56 to 43.03 dS.m™, the variation in fatty
acid composition of seed oil was too small to make any significant difference in the oil quality as was
evident from the compositional similarity of ¢ 97% on an average amongst the oil samples extracted from
the seeds of various trees. Saturated fatty acids content was 36.4% and unsaturated fatty acid content
63.6%. Oleic / linoleic acid ratio was oleic / linoleic acid ratio in sunflower with increase in salinity. No
such increase in oleic / Linoleic acid ratio in T. populnea seeds didn’t increase with salinity and remained
almost constant - around 0.48. The saponification value of the oil was 204.

Key Words: Thespesia populnea (L.) Sol Ex. Corr., Seed oil, Fatty acid composition, Soil salinity, Foliar Na
concentration.

INTRODUCTION

Oil crops are one of the important cash crops and are worth billion of rupees a year trade. In most of the
developing countries oil production is not sufficient to meet requirements and these countries including Pakistan
spent a large amount of money for oil import. Seventy five per cent of the World oil production comes from four
main crops, Soybean, oil palm, rapeseed and sunflower (Murphy, 1996). Vegetable oil is mainly used for edible
commodities and only a small percentage is used for the manufacture of industrial chemicals. The energy crisis
through out the world has led the attention of world scientists towards the new oil crops for their possible use for
edible purpose or fuel production. It is important that instead of relying on the small number of major crops, new oil
crops should be explored and introduced to increase oil productivity (Murphy, 1996). Hamed et al. (2004) have
described the fatty acid composition of Nelumbo nucifera seed oil and indicated to its potentiality as food in humans.
Abid et al. (2007) described physicochemical characteristics and fatty acid composition of seed and pulp oil of
Hippophae rhamnoides, a miracle plant, of Chitral and Northern areas of Pakistan and found its oil potentially
suitable for edible purpose. The seeds of Salvadora persica, a known halophyte, is reported to contain 43.28 — 44.36
% oil of potential industrial use while growing in saline (EC: 24.0 + 5.32 dS.m™; pH 7.4 + 0.12) soil and 44.78 —
45.5 5 oil when growing in alkali soil (EC: 6.23 + dS.m™; pH 9.23 + 0.36; SAR, 42.71 + 5.64) (Reddy et al., 2008).
The oil contains Lauric acid predominantly so rated for industrial use.

Salinity has affected the crop production of agricultural lands. Conventional agricultural crops have limited salt
tolerance and the yield decreases as the salinity increases. There are many halophytic plants which contain oil and
could potentially be used for human consumption. Weber et al. (2007) have reported that seeds of several native
halophytes such as Arthrocnemum indicum, Alhagi maurorum, Cressa cretica, Halopyrum mucronatum, Haloxylon
stocksii and Suaeda fruticosa have varying oil content (22 - 25%) with percentage of unsaturated fatty acids quite
high (65-74%) although lower than the unsaturated fatty acid content in conventional vegetable oils such as soybean
(84.6%), olive oil (85.8%), safflower (91.1%), and canola oil (92.8%).

Thespesia populnea (L.) Sol. Ex. Corr. is a coastal plant and a mangrove associate in vegetation of Samartan
mangroves forests, Sarawak, Malaysia (Ashton et al., 2002). It is highly salt tolerant plant (Aronson, 1989). In
Pakistan, it is confined to coastal regions particularly Karachi — cultivated in parks or along roadside as ornamental
or a shade plant (Abedin, 1979). The seeds of this plant are known to contain oil which is not exploited
commercially. The increasing demand for food, energy and other plant products make it imperative to introduce new
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plant species capable of growing on marginal land and water resources. The oil content and fatty acid composition
of T. populnea seeds collected from trees growing under saline conditions around Karachi is, therefore, investigated
in this paper.

MATERIALS AND METHODS
Description of the area

The climate of Karachi is of BWh type and bio-climate type as determined by Holdridge’s system falls in the
category of Tropical Bush Formation (Qadir et al., 1966). The rainfall is irregular and averages below 200mm
mostly received in summer (Khan et al., 2000). Annual evapo-transpiration is 1750 mm (Zubenok, 1977). Solar
radiation is maximum in summer months of May and June and substantially lower in winter months (Ahmad et. al.,
1991).

Collection of Plant Material

The A sizeable number of mature capsules from seven trees of T. populnea grown in saline soils or raised under
saline water irrigation were collected from various areas of Karachi (Hawkes Bay, North Nazimabad, Boat Basin
and Karsaz areas) and stored in laboratory at room temperature till further analysis.

Soil Analysis

The surface and subsurface (0-30 and 30-60 cm deep, respectively) soil samples collected from underneath the
sample plants were analyzed for their salinity status, pH and cationic content (Na and K) as per standard methods
described in Richards (1954) using saturated soil extract.

Seed Oil Extraction

Seed-oil extraction was undertaken for seed lots of seven T. populnea plants (K1, K2, N1, B1, B2, B5, HB1)
growing in soils of differential salinity (28.7, 43.93, 10.2, 25.7, 23.53, 11.2 and 1.56 dS.m-1, respectively). One
hundred gram seeds from each seed lot were crushed and then subjected to extraction via Soxhlet extractor fitted
with a 250 ml round bottom flask and a condenser. The extraction was done on a water bath for 7-8 hrs with 150 ml
of n-hexane. The solvent was removed under reduced pressure. The oil was dried by anhydrous sodium sulfate,
filtered and kept in separate sealed bottle at low temperature (0-40°C) before use. (Khatri et. al, 1995; Ahmad et. al.,
1996).

Seed Oil Extraction and Analysis of Fatty Acid Composition

Oil from seeds of seven T. populnea plants from Hawkes Bay, Nazimabad, Boat Basin and Karsaz areas
growing in soils of differential salinity (28.7, 43.93, 10.2, 25.7, 23.53, 11.2 and 1.56 dS.m-1, respectively) was
extracted with n-hexane using Soxhlet extractor. Fatty acid composition was determined by using CALRUS model
GC-500 (Perkins EImer Company) gas chromatograph. Standard methods of AOCS (2003) were employed in the
analysis. T. populnea seed oil (250 mg) was trans-estrified with 0.5% sodium methoxide in methanol (50 ml) under
reflux. After 45 minutes, the solution was diluted with distilled water (25 ml) and extracted with hexane (3*20 ml).
The combined extract was washed with H,O (4*20 ml), dried over anhydrous sodium sulphate and the solvent
removed under reduced pressure using a rotary evaporator. The methyl esters were diluted in hexane to obtain a
solution for GC- analysis) (Conway et al., 1985; Fatima et. al., 1992). The chemical composition of fatty acid
methyl esters was accomplished with a Perkin Elmer gas chromatograph model CLARUS-500 fitted with a polar
capillary column Sp-2330 (60 x 0.25 mm x 0.20 um, film thickness) and a flame ionization detector. Oxygen free
nitrogen was used as a carrier gas at a flow rate of 2.5ml/min. Other conditions were as follows: initial oven
temperature, 70°C for 5 minutes; ramp rate, 10°C/min till 180°C; ramp rate, 3°C final temperature, 220°C; injector
temperature, 250°C; detector temperature, 275°C. A sample volume 0.5 pL was injected (splitless). Fatty acid
methyl esters were identified by comparing their relative and absolute retention times to those of authentic standards
of fatty acid methyl esters purchased from Supelco and Sigma-Aldrich Co. A built-in data-handling program,
provided by the manufacture of the gas chromatograph, did the quantification. The analyses were performed in
triplicate.
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Saponification value

Five gram of the oil sample was taken in a quick fit conical flask and 50 ml of alcoholic KOH was added to it
by pipette. The mixture was refluxed for one hour on water bath till complete saponification. The condenser was
washed and rinsed with 10 ml distilled water. The flask was detached from the condenser and cooled. This was
titrated with 0.5N HCI using Phenolphthalein an indicator to a colorless end point. The blank was run under the
same conditions simultaneously. The saponification value was calculated as:

SV = (B-S) * 28.05/ weight of the sample,

Where B is the volume of 0.5N HCI used for blank and S is the volume of 0.5N HCI used for sample. All chemicals
and solvents (analytical grade) used were from E. Merck or Sigma-Aldrich. Fatty acid methyl esters were purchased
from Supelco (Belle forte, PA) and Sigma-Aldrich Co. (St. Louis, MO).

RESULTS AND OBSERVATION

Salinity Status

The soil associated with the sample trees ranged from Sandy Loam to Clay loam through sandy loam to silt
loam in texture. The soil was differentially saline ranging from 1.56 — 43.93 dS.m™ and basic in reaction (7.3-8.7).
The surface layer of the soil was generally more saline than the lower layers. It is a common feature in arid regions.
The soil had K in low concentrations (Table 1).

Tablel. Soil characteristics associated with the Thespesia populnea trees growing in the saline-arid environment of
Karachi. ECe, pH and cations are based on saturated soil extract.

Soil Sample Locality of sample T. populnea trees
HB | N1 | BL | B2 [ BS | KI | K2
ECe: dS.m-
A** 22 | 119 |47.00 | 34.0 | 8.90 | 26.70 | 72.50
B 1.6 | 105 | 16.60 | 27.2 | 13.50 | 31.70 | 28.50
C 09 | 810 | 1350 | 94 |11.20| 26.90 | 30.80
Mean 1.56 | 10.20 | 25.7 | 23,53 | 11.20 | 28.7 | 43.93
pH
A** 855 | 6.25 | 875 | 875 | 855 8.4 7.65
B 845| 74 8.6 85 | 845 | 8.25 7.60
C 810 | 825 | 838 87 | 835 | 7.9 8.05
Mean 837] 73 8.7 | 8.65 | 845 8.2 7.80
Cations (meq /1) (0 — 60 cm profile)
- | 54.35|304.3 | 391.3 | 391.3 | 336.96 | 380.43
Sodium
- 8.33 | 513 | 30.13 | 89.7 | 1438 -
Potassium
Soil Texture (0-60 cm profile)***
0-60 cm profile | SL L SL- | SL- | STL- L L
CLL | CLL | CLL

*, Locality - HB, Hawkes Bay sample 1; N1, North Nazimabad sample, B1,B2, B5, Boat Basin samples
and K1-K2, Karsaz samples. **, A, Surface sample; B, 30 cm deep; C, 60 cm deep; ***, L, Loam; SL,
Sandy Loam; STL, Silt Loam; CLL, Clay Loam.
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Oil contents of the seeds

The oil of Thespesia populnea seeds is dark red in colour, syrupy in flow and possesses faint agreeable odour.
The seed oil content varied from 18.2 to 21.07 % (mean = 19.81 + 0.362 %) of the air-dried seed mass with as little
variation as 4.8% amongst the seed samples analyzed (Table 2). Our results on oil content of seeds are in close
agreement with the earlier studies. Menon (1910) reported oil contents in T. populnea seeds to be 19.6% of the
whole seed mass and Subbaram (1954) reported similar results i.e., “20 % of the seed is 0il” in T. populnea when
extracted with petrol”. Family Malvaceae on the basis of analysis of its 10 species is reported to contain seed oil
around 14.0 % of seeds on dry weight basis (Levin, 1974). Sawan et al., (2006) have reported cotton seeds to
contain 19.6% oil. The seed oil content of T. populnea seeds is, therefore, comparable to that in cotton seeds.

Table 2. Percent yield of seed oil of T. populnea growing in saline environment of Karachi.

Soil salinity (0 - 60 cm) pH

S. No. Sample Plant Locality*  Seed-oil Yield (%) ECe: dS.m™
1. K1 18.74 28.7 8.2
2. K2 19.29 43.9 7.8
3. N1 18.72 10.2 7.3
4. B1 20.42 25.7 8.7
5. B2 19.67 235 8.65
6. B5 21.07 11.2 8.45
7. HB 20.77 1.56 8.37
Mean: 19.81+0.362; CV:4.83%  20.68+5.35, CV:68.44% 8.37+0.19

Saponification value of T. populnea seed -oil = 204
*, Locality — HB, Hawkes Bay sample; N1, Nazimabad samples; B1, B2, and B5, Boat Basin samples and K1-K2,
Karsaz samples

The saponification number of T. populnea seed oil was found to be 204 which is little higher than that of cotton
seed oil (193 — 195), peanut (190 — 196), Soybean (193), olive oil (185 -196) and Moringa olifera (181.4,),
comparable to palm oil (191 — 205) but lower than that of coconut (246 — 260) and palm kernel oil (242 — 246)
(Lewkowitsch, 1922; Anwar and Rashid, 2007). Low saponification value of T. populnea seed oil as compared to
coconut and palm kernel oil may be due the absence of Lauric acid and very low concentration of Myristic acid in
Thespesia oil. The large proportion of these two fatty acids in coconut and palm kernel oil is considered to be reason
of high saponification of these oils. Saponification value is considered to be an indicator of the usefulness of the oil
in sense that larger the saponification value, more soluble is the soap that may be made from the oil, if the oil is
moisture free and unsaponifiable matter in it are negligible (Lewkowitsch, 1922).

Fatty Acid Composition

Twelve fatty acids were identified in T. populnea seed oil of which Linoleic and Palmitic acids were the major
fatty acids occupying a proportion of 37.27 and 31.96%, respectively (Table 3). Oleic acid was the third important
fatty acid (17.73% on average basis). Proportion of several fatty acids identified viz. Myristic, Palmitoleic,
Arachidic, Bahenic, Lignoceric acid, etc. was much low (less than 1%) except Elaidic acid being around 7%.
Stearic acid was 2.95% of the total fatty acid contents. The proportion of total unsaturated fatty acids was 63.3% as
against 35.3% saturated fatty acids. The variation of fatty acid concentration (in terms of coefficient of variation)
among the source trees was generally low in case of fatty acids synthesized in higher concentration e.g., Palmitic,
Mpyristic, oleic, and Linoleic acids (Cvar: 2.02 — 7.3%), moderate in Palmitoleic, Cis-10-Heptadecanoic acid
(C17:0), Stearic, Elaidic, and Bahenic acids (Cvar: 8.6 — 28.0 %) and high in arachidic, lignoceric and cis-
4,7,10,13,16,19-Docosahexaenoic acids (C22:6) (Cvar - 39.36 — 45.28%) synthesize in lower concentrations.
Larger the concentration of a fatty acid, lower the variation in its concentration among trees (Fig. 1). The
concentration of ®3 fatty acid, represented by cis-4,7,10,13,16,19 — docosahexanoic acid (C22:6), was low and
ranged from 0.12 to 0.31g per 100g fatty acids in the seeds (mean = 0.167 + 0.0273 %).
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Table 3.Fatty acid composition of the seed oil of T. populnea trees growing in differentially salinity-affected soils of Karachi.

Plant Code
Fatty acid K1 K2 N1 B1 B2 B5 HB Mean + SE, Cvar (%)
Myristic acid (C14: 0) 0.65 0.70 0.69 0.60 0.64 0.58 0.60 0.637 £0.0176 7.30
Palmitic acid (C16: 0) 3224 3290 3257 3177 31.09 3176 3138 31.959+0.244 2.02
Palmitoleic acid (C16: 0) 0.69 0.38 0.40 0.67 0.51 0.85 0.67 0.596 + 0.0649 28.80
Cis-10-Heptadecanoic acid (C17: 0) 0.77 0.86 0.81 1.00 0.88 0.93 0.87 0.874 £0.0285 8.63
Stearic acid (C18:0) 2.82 3.06 3.44 2.66 3.27 2.86 2.54 2950+ 0.123  11.00
Elaidic acid (C18:1t) 6.47 7.10 6.51 7.14 6.31 7.62 8.01 7.02 £ 0.240 9.06
Oleic acid (C18: 1c) 1653 1645 17.36 1942 1741 17.88 1659 17.732+0.397 5.93
Linoleic acid (C18: 2) 38.23 3762 37.16 3548 3854 3571 3813 37.267+0.464 3.29
Arachidic acid (C20:0) 0.77 0.50 0.38 0.31 0.36 0.31 0.33 0.423 £0.063  39.36
Bahenic acid (C22: 0) 0.10 0.12 0.15 0.18 0.15 0.12 0.11 0.133 £ 0.0106 21.14
Lignoceric acid (C24: 0) 0.12 0.09 0.11 0.27 0.13 0.12 0.10 0.134 £ 0.0232 45.77
Cis-4,7,10,13,16,19 0.16 0.12 0.31 0.14 0.18 0.18 0.08 0.167 £ 0.0273 43.28
-Docosahexaenoic acid (C22:6)
Total amount of saturated fatty acids 36.70 3737 3734 3599 3561 3575 3506 35.26+0.338 2.53
Total amount of monounsaturated fatty acids 2449 2479 25.08 2823 2511 27.28 26.14 25.87+0.532 5.44
Total amount of polyunsaturated fatty acids 3839 37.74 3747 3562 38.72 3589 3821 37.43%.0461 3.26
Total unsaturated fatty acids 62.87 6253 6255 63.85 6383 63.17 6435 63.31+0.269 1.12

Table 4. Percent proportion of unsaturated and saturated fatty acids and their ratio in the seed-oil samples of Thespesia populnea. TU / SA ratio in

cotton is given for comparison.

Cotton — TU / SA

2.75-3.02% *

Thespesia populnea

Plant Code | SA MU PU MU + PU TU/SA
K1 36.70 24.49 38.39 62.88 1.71
K2 37.37 24.79 37.74 62.53 1.67
N1 37.34 25.08 37.47 62.55 1.68
B1 35.99 28.23 35.62 63.85 1.77
B2 35.61 25.11 38.72 62.83 1.79
B5 35.75 27.28 35.89 63.17 1.77
HB 35.06 26.14 38.21 64.35 1.84
Mean = 36.40 25.87 37.73 63.61 1.75
SE= 0.322 0.532 0.461 0.269 0.024
CV(%) = 2.34 5.44 3.26 0.711 3.56

*, Sawan et. al. (2006); Acronyms — SA, Saturated; MU, Monounsaturated; PU, Polyunsaturated; TU, Total
Unsaturated fatty acids
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Over the ECe range of 1.56 to 43.03 dS.m-1 (Table 2), the variation in fatty acid composition of seed oil of T.
populnea was too small to make any significant difference in the oil quality as is evident from the compositional
similarity amongst the oil samples taken out from various trees (Table 5). It is then certain that T. populnea may be
grown under saline conditions without any qualitative change in its seed oil.

Subbaram (1954) have carried out fatty acid composition of T. populnea seed oil from Madras (India) and
reported only five fatty acids (Myristic (1%), palmitic (21.4%), Stearic (1.9%), Oleic (32.5%) and Linoleic acid
(43.2%). Although composition of Thespesia seed oil as found in the present case is substantially different from that
reported by Subbaram (1954), yet the major fatty acids are the same — linoleic (37.27%), oleic (17.73%) and
Palmitic (31.96%) - the variation largely being in concentration of Palmitic and Oleic acids. Such a compositional
variation may, besides possible methodological differences in extraction in the two cases, may also be probably
attributable to the environmental differences in plant’s habitat in Madras (South India), an area of potentially heavy
rains, and Karachi (Pakistan), an area deficient in rains. The environmental influence on the fatty acid composition
is known from the literature in at least micro-organisms (Olsen and Ingram, 1975; Wada and Murata, 1990). The
share of linolenic and linoleic acids of whole quantity of fatty acids is reported to have negative correlations with
temperature in rapeseed, sunflower, and soybean (Werteker, 2010). There is a general theory that production of
polyunsaturated fatty acids (PUFAS) is enhanced under low temperature that facilitates to keep the microviscosity of
biological membranes low for necessary metabolic activities.

From literature regarding oil content in seeds of some conventional and non-conventional plants, it clear that
seed oil content in T. populnea seeds is some what low than that in Lepidium sativum (23.08%), much lower than
that in Eruca sativa (33.46%) and Thlaspi arvense (29.8%) — the cruciferae plants (Dolya et. al., 1976). The oil
content in Thespesia seeds is almost half to that in Linum usitatissimum L. ssp. Usitatissimum (mean = 38.3 + 1.74
%) on the basis of observation on 2934 accessions from 72 countries (Diederichsen and Raney, 2006). CANOLA oil
yield is also reported to be much higher (32.7 — 37.8%) than Thespesia (Starner et al., 1999). T. populnea seed oil
yield is also much lower than that of coconut varieties (from 49.25 % - Chowgat dwarf green variety to 88.54 % in
Adaman giant) (Akapan et al., 2006). Jatropha curcas (Euphorbiaceae) seed oil yield is also much higher (67% on
aqueous extraction of kernels of seeds) (Shah et al., 2005). Family Malvaceae on the basis of analysis of 10 species
is reported to contain seed oil around 14.0 % on dry weight basis (Levin, 1974). Sawan et al. (2006) have reported
cotton seeds to contain 19.6% oil. The seed oil content of T. populnea seeds is, therefore, comparable to that in
cotton seeds (Table 7).

Table 5. Similarity* among Thespesia seed-oil samples (extracted from seeds of various trees growing under wide
range of soil salinity). Similarity calculated on the basis of fatty acid composition (a) and proportion of
saturated and total unsaturated (mono- and polyunsaturated) fatty acids (b) in the oil.

K1 K1
K2 a)98.2 K2
b) 98.9
N1 978 983 N1
98.6  99.6
BL 956  95.9 96.3 Bl
9.1  96.4 96.7
B2 977 971 97.8  95.6 B2
983  98.1 98.2 96.7
B5 960  96.3 9.7 97.7 9%6.1 B5
9.1  96.4 96.7 98.6 96.6
HB 977  97.0 96.6 95.8 97.3  96.6 HB
97.7 975 97.9 96.8 983 97.1

*, calculated on the basis of Czekanowski’s (1913) index of similarity as SI = 2 min (xi, Yi) / >, (xi + Yi) x 100,
where Xi equals the concentration of a fatty acid belonging to one oil sample and Yi is this measure for the fatty
acid in the other oil sample. Location & Dispersion parameters are:

a) N =21, mean = 96.86, SE = 0.1912, Min. = 95.6, Max. = 98.3, Cvar (%) = 0.90

b) N =21, mean =97.40, SE = 0.2330, Min. = 96.1, Max. = 99.6, Cvar (%) = 1.05
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Fig.1. Relationship between % variability in concentration of 12 fatty acids among Thespesia populnea trees and
average fatty acid concentration in their seed oil.

The amount of saturated fatty acids (SA) in T. populnea seed oil was substantially lower than that of total
unsaturated fatty acids (TU). TU/SA ratio ranged from 1.67 to 1.84 (mean = 1.75 = 0.024) and the variability of
TU/SA ratio in terms of coefficient of variability was only 3.56 % (Table 4). The TU/SA ratio was found to be much
lower than that for cotton seed oil (2.75 — 3.02; Azhar et al., 1999). Cucci et al. (2010) has reported increase in oleic
/ linoleic acid ratio in sunflower with increase in salinity. No such increase in oleic / Linoleic acid ratio in T.
populnea seeds was observed with the rise of salinity (Fig. 2). It remained almost constant - around 0.48.

CANOLA oil is considered to be the best oil for human consumption. The oil content in CANOLA seeds is
good, ¢ 40% and large share of 90% of the fatty acids is constituted by unsaturated fatty acids (Declercq and Daun,
1998). In comparison T. populnea oil content in seeds is exactly half to that in CANOLA. The share of total
unsaturated fatty acids is 63% which indicates that it may be of potential human use. Saponification number in
Thespesia seed oil is 204 being little higher indicates the presence of higher molecular weight fatty acids. The oils of
low saponification number are thought to be better for human consumption. Further studies are needed to determine
the usefulness of T. populnea seed oil as human diet or in the industry. There are some limitations with Thespesia oil
as regard to its inclusion in human diet.

Gossypol (CaoH30g) is a well-known principle from cotton seeds, a compound that has contraceptive effects in
humans. It causes hypokalemia as a result of kidney malfunction, and causes symptoms of fatigue, muscle weakness
and its most extreme effect, the paralysis. (+)-Gossypol has also been reported in bark and fruit of the T. populnea
also (Datta et. al., 1972). The presence of gossypol may likely be expected in T. populnea seed oil. It has been
reported that oral administration of (+)-gossypol in dose levels of 10, 30 and 100 mg/kg showed 33%, 63% and 79%
anti-implantation activity in female albino rats respectively (Murthy et. al., 1981). The floral extract of T. populnea
has been reported to exhibit anti-steroidogenic activity in mouse ovary (Kavimani, et. al., 1999). The flowers
contain kaempferol, kaempferol-7-glucoside and gossypetin and fruit kernels are reported to contain-sitosterol, ceryl
alcohol and a yellow pigment, thespesin (Srivastava et al., 1963; Data et. al., 1973). A mixture of two groups of long
chain fatty acids extracted in petroleum ether and ethyl acetate and subsequent crude alcoholic extract from seeds of
T. populnea showed anti-implantation activity in rats (Ghosh and Bhattacharya, 2004). Schmidt et al. (1994) have
developed and patented a technique of gossypol removal from the cotton seed oil by using urea in a borate
containing buffer. Rathore (2007) has asserted that cotton seed oil could be used for edible purpose after gossypol
removal. Since technique of Schmidt et al. (1994) is also applicable on several malvaceous plants other than cotton
as well, such a process should remove gossypol from Thespesia seed oil also.

INTERNATIOAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 8 (2): 243-252, 2011.




250 ZN. GOHARET AL.,

Table 8. Comparative account of yield and composition of seed oil of some plants including T. populnea.

Yield Fatty acid (%)
SPECies (%) from Oleic Stearic Linoleic | Palmatic | Lino- | Lauric Reference
seed mass lenic
Neem (India) | 20-32.6 - - - - - - Kaura et. al
(1998)
Neem 154 - Munoz —
(Mexico) 24.5 45,55 15.23 16.67 17.21 133 |- é%lg?)zuela et. al.
Sesame - 45.37- El-Nakhlawy &
cultivars 45.96 - - - - - - Shaheen (2009)
Anwar and
Moringa 34.80 73.22 5.50 - 6.45 - - Rashid (2007)
Coco nut* 71.24 6.13+ | 3.15% 2.00 £ 10.33% | - 4143+ | Akpanetal.
0.58 0.15 0.22 0.11 1.18 (2006)
Coco nut - 6.0 3.0 - 5.0 - 45.0 Webb (1926)
32.7 - - - - - - - Starner et. al.
CANOLA 35.8 (1999)
CANOLA 40.0 Unsaturated fatty acids = 90% Declercq & Daun
(1998)
Pea nut 51.60 6.00 26.0 8.50 - -
Soybean - 20.0 2.0 64.0 11.0 3.0 -
Maize - 440 | 20 48.0 6.0 - - Webb (1926)
Olive - 51.60 6.00 26.0 8.50
Nelumbo 3.62 11.7 3.0 19.9 33.3 34 2.04 Hamed et al. (2004)
nucifera (lotus)
Hippophae Seed: 10 | - 2.6 29.6 11.1 - - Abiid et al. (2007)
rhamnoides Pulp: 4.5 15 12,5 345
Cotton 18.3-245pP | © ) ) ) ) ) Azhar et al. (1999)
18.5- 23.9H
Cotton 19.6 - - - - - - Sawan et. al (2006)
Cotton - 31.6 - 45.0 23.4 - - Webb (1926)
Arthrocnemum - 3.17 63.02 26.93 - 0.23
indicum (16) **
Alhagi - 11.01 53.28 29.38 - 0.11
maurorum
(13) *k
g)rg)siicretlca — 8.26 62.7 25.75 0.0 Weber et al. (2007)
Halopyrum -
mucronatum 3.27 68.43 21.79 - 0.0
(14) *%k
Haloxylon - 3.94 66.24 24.20 - 0.38
stocksii (9)**
Suaeda - 4.61 72.08 17.04 - 0.15
fruticosa
(13)**
Salvadora | 433455 | - ] ] ] ] 40-45 | Reddyetal., (2008)
persica
T. populnea 20.0 32.50 1.90 43.2 21.4 - - Subbaram (1954)
T .populnea 19.81 17.73 2.95 37.27 31.96 - - Present investigation
(12) *x

P, Parents; H, Hybrid plants. *, data are the means for dry samples of six coconut varieties viz. dwarf green, PB121, Tall green, Dwarf Orange,
ordinary and Adaman Giant. According to Akapan et al. (2006), these coconut varieties contain 88.2% saturated fatty acids. **, Number of fatty
acids detected.
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Fig. 2. Relationship between Salinity and ratio of oleic acid to linoleic acid concentration in seed oil of T. populnea.
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