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Introduction

Momordica charantia Linn. (Cucurbitaceae) is a widely cultivated plant for medicinal and food uses. The fruits (bitter gourds) of the plants are used in culinary preparations all over the world. The cooked fruit is eaten as a remedy for catarrh, flux, and cough. Juice from the green fruits is drunk as a remedy for chronic colitis and bacillary dysentery (Perry, 1980). Information on chemical composition of bitter gourds fruits is not readily available. The present work was undertaken to study the levels of lipids, fatty acids, protein, amino acids, and minerals in bitter gourds.

Materials and Methods

Materials. Typical young fresh fruits of this plant normally used in culinary preparations were purchased in local vegetable market. The fruits were cut into small pieces, pooled to form composite samples, and processed immediately/

Methods. The recommended methods of the Association of Official Analytical Chemists (AOAC, 1975) were used for the determination of moisture, ash, and protein. The samples were weighed and dipped in hot water to inactivate the lipases (Haverkate and Van Deenen, 1965). The experimental procedures for extraction of total lipids with chloroform-methanol and their purification and separation into nonpolar lipids, glycolipids, and phospholipids by silicic acid column chromatography were described in detail in an earlier paper (Lakshminarayana et al., 1984; Sundar Rao and Lakshminarayana, 1988). The lipid classes were estimated by gravimetry. Acylglucosylsterols lipids were transesterfied with methanol containing 1% sodium methoxide (Luddy et al., 1960). The fatty acid methyl esters were qualitatively examined for the presence of novel fatty acids by ultraviolet (UV), infrared (IR), and 1H nuclear magnetic resonance spectroscopy. Fatty acid methyl esters were analyzed by using a Hewlett-Packard 5890A gas chromatograph fitted with a flame as a carrier gas, and the column, injection port, and detector were maintained at 200, 220, and 240 o C, respectively. A polar (BP-20) capillary column (12.0 m x 0.25 mm; SGE Scientific, Melbourne) was used to separate the esters. The peaks were identified by comparison with standard fatty acid methyl esters.

Amino acid nalysis was conducted on dried, comminuted fruits. These were heated in sealed glass tubes containing 6 M HCI for 24 h at 110 o C. Amino acid analysis was described in detail elsewhere (Sundar Rao et al., 1989). Samples were ashed and analyzed for component minerals according to AOAC methods (AOAC, 1975) using Varian Model AA-175 atomic absorption spectrophotometer.

Results and Discussion
The moisture, lipid, protein, ash, and mineral contents are given in Table I. The lipid and protein content were low, compared with those of leafy green vegetables. The levels of trace minerals were low (Cu 3.54; Fe, 5.97; Zn, 3.53). One of the major factors influencing trace mineral uptake in plants is the composition of the soil. (Nielson, 1980). 

The lipid content of bitter gourd fruits amounted to 0.76% on a dry weight basis. The lipid classes and fatty acid composition are presented in Table II. The chief constituent fatty acid was α-eleostearic acid in nonpolar lipids, linolenic acid in glycolipids, and palmitic acid in phospholipids. The α-eleostearic acid was confirmed by spectroscopy studies. The UV study showed maxima at 261, 271, and 282 nm, indicating cis, trans, trans configuration. The IR spectra showed bands at 958 and 987 cm –1, indicating conjugated trans double bonds (Hopkins, 1972). The 1H NMR spectra showed the following signals (T): 9.1(terminal CH3); 8.7((CH2)n(; 7.6 (CH2COOCH3); and 3.7 (CH=CHCH=CHCH=CH)(Conachar et al., 1970). In all lipids clsses, about half the quantity of total fatty acids was accounted for by unsaturated fatty acids. Information on detailed chemical composition of other vegetable fruits is too scantly for meaningful comparisons. The proteins (Nx6.25) content was 18.02% on a dryweight basis. The amino acid composition values are summarized in Table III. The values obtained for crystine and methionine are perhaps lower than the actual content since a small proportion of these acids could have been oxidized during acid hydrosis and not shown in the chromatographic analysis. The bitter gourds are comparable with soybean flour in their content of all essential amino acids except lysine and methionine (Altschul, 1958). Comparison of the content of amino acids in bitter gourd with WHO recommended protein and amino acid requirements of human subjects (WHO, 1973) indicates the bitter gourd is a good source of most essential amino acids with the exception of lysine, cystine, and methionine. Their moderate availability of essential and other amino acids compared to conventional foods crops such as leafy vegetables or legumes indicates their potential for future feed supplements. The nutritional value of the bitter gourd meal can be further improved by adding lysine and methionine.
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