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Abstract:
The Fatty Acid Composition and Physico-Chemical Properties of Oil from seeds of Gulmohar from Bulandshahr (U.P.) were investigated. The Fatty acid composition of Gulmohar has been analyzed as their phenacyl esters by high performance liquid chromatography with -Bondapak C-18 column and UV/VIS detector; Physico-chemical characteristics were determined by standard American oil chemist's society methods. The oil has been found rich in unsaturated acids. The predominating acid is linoleic acid or omega-6, Oleic and linoalenic acid were found as major fatty acids and saturated arachidic acid was also found in small amount.
INTRODUCTION:


Gulmohar (Delonix Regia) is a well studied plant of the Leguminosae family. It is commonly known as Gulmohar in Hindi. Bunches of scarlet red flowers and fruits ripen in August to October. Seed pods were collected in September to October. 25 to 30 seeds in distinct cavities, brown, with a dark ridge. Various parts of plant Gulmohar have been used in rheumatism, antiper, etc. [1-5]

Fatty acid chains may contain one or more double bonds at specific positions (unsaturated and polyun-saturated) or they may be fully saturated. The significance of fatty acid analysis has gained much attention because of the nutritional and health implications. The physical and chemical properties of fat and oil depend on the composition of the fatty acid mixture. Although gas chromatography (GC) is the dominant technique for fatty acid analysis., high-performance liquid chromatography (HPLC) has an important role to play in applications such as the handling of less usual samples, the avoidance of degradation of heat-sensitive functional groups and for micro-preparative purposes. HPLC of phenacyl ester derivatives of carboxylic acids has aided both selectivity and detector sensitivity. Fatty acid derivatives of phenacyl halides were first prepared by Rather and Reid [6-10]. Separation was based on difference in solubility. Preparation of substituted phenacyl ester derivatives has been an accepted procedure in organic qualitative analysis of carboxylic acids by Shriner et al [11-13]. Thus, a major advantage can be that HPLC operates at ambient temperature so there is relatively little risk to sensitive functional groups. We report the isolation and identification of fatty acids (FAs) and physio-chemically properties or perform chemical screening of the oil from the seeds of the Gulmohar from Bulandshahr (U.P.).
MATERIALS AND METHODS:
Isolation of Fatty Oil


The matured seeds of Gulmohar were brought from Bulandshahr. The impurities were removed from the seeds and the cleaned seeds were ground using a ball mill into powder. About 20g powder was used for extraction with petroleum ether (450C-550C) in a Soxhlet extractor for 6 hours. The solvent is removed under reduced pressure and the fatty oil is stored in a refrigerator until further use.

Analytical values of the oil and seed and the physico-chemical properties like acid, saponification, iodine values of the oil were determined using standard American Oil Chemist's Society methods. The results obtained are shown in Table-I. The unsaponifiable matter was removed and free fatty acids were obtained in usual manner.

Table I: Physico-chemical properties of the seeds and oil of Gulmohar:
	Characteristic
	Value

	Oil content (%)
	2.0

	Protein content (%) (Nx6.25)
	32.6

	Moisture (%)
	1.0

	Iodine value (wij's)
	90

	Acid value
	3.0

	Saponification value
	155

	Unsaponifiable matter (%)
	1.90


Preparation of Mixed Fatty Acids


Oil (2.5g) and 1N alcoholic potassium hydroxide solution (20 ml) were taken in a round-bottom flask and were refluxed on a steam bath for 5 hours. The solution was cooled and the alcohol was removed on a rotary evaporator under reduced pressure, 30 ml of distilled water was added to it and was extracted with solvent ether. Non-saponifiable matter was recovered from the ethereal extract. The aqueous layer was acidified with dilute HCl (5N) and the free fatty acids were extracted with ether. The ethereal solution was washed with water, and was dried with anhydrous sodium sulphate. Free fatty acids were recovered on removing the solvent and were stored in a refrigerator.
Fatty Acid phenacyl esters preparation: -

By dissolving a sample of free fatty acids in methanol and neutralize, it with KOH solution: The mixture is dried on a rotary evaporator under reduced pressure. Then it is mixed with a mixture of 0.1 ml of 2mM 18-crown-6 in acetonitrile and 0.1 ml 4-bromophenacyl bromide. The mixture is heated at 700C for 20 minutes in mixing gently and then mixture is cooled, diluted with acetonitrile.

Fatty acid phenacyl ester separation on HPLC: -

Phenacyl esters derivatives are of particular value for analysis by means of HPLC. A modified method was used. The equipment included Gilson HPLC with as degasser, a binary pump and a column (900x6.4 mm) was packed with Bonda pack C-18 and was eluted with acetonitrile-water in the proportions 65:35 (by volume) initially and is gradually increased to 75:25 in 10 minutes then gradually increased in another 15 minutes which is also changed to 96:4 in another 15 minutes at flow rate of 2 ml/minute, and detection was completed with UV/VIS detector. The fatty acid composition is given in Table-II.
Table II: Fatty acids composition of the oil from seeds of Gulmohar:

	Fatty Acid (%)
	Composition

	Oleic
	18.5

	Linoleic
	38.6

	Linolenic
	15.0

	Arachidic
	16.0


RESULTS AND DISCUSSION:

The oil contents and physico-chemical properties of oil from Gulmohar seeds from Bulandshahr are presented in Table I.

The oil yields ranged from 2.5-3.0%. The oil is of brownish yellow color and is liquid at room temperature.

Fatty acids are the primary components of oils and fats. There were four fatty acids identified by comparison with the fatty acid phenacyl ester. The saturated fatty acid was identified as arachidic acid. Arachidic acid was reported as major saturated acid as 16.5% and Myristic acid was absent in this species.

The major unsaturated fatty acid like oleic, linoleic acid (omega-6) and linolenic acid were found. Regarding the monounsaturated fatty acid oleic acid (18.5%) was dominant fatty acid in this species. In the polyunsaturated fatty acids were in the range of 38.6%, 15.0% respectively. In this study linoleic acid (omega-6) was found in high percentage and this value is very high comparing the general literature finding [14-15]. Considering the results obtained in this preliminary study, it is noticeable that the seed oil has contained high linoleic acid (omega-6) and also dominant amount of oleic acid. Linoleic acid (omega-6) is an essential fatty acid for human and seeds are the potential source of (omega-6). The research, may therefore offer a scientific basis for use of the seeds, both in the human and other commercial products.
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