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of the harvested grain when the tannin content as mea-
sured by the vanillin assay is zero. Further studies are in
progress to determine whether group II varieties are able
to resist bird depredation at early stages of maturity.
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Chemical Nature of the Pigment of the Seed Coat of Guar (Cluster Bean,

Cyamopsis tetragonolobus L. Taub)

Igbal S. Bhatia, Madan L. Nagpal,* Parshinder Singh, Satish Kumar, Natha Singh, Arti Mahindra,
and Om Parkash

The pigment of the cluster bean (guar, Cyamopsts tetragonolobus L. Taub) seed coat was found to be
a complex of ferric ions, galactose, gallic acid, and 2,3,4-trihydroxybenzoic acid.

Natural plant pigments are of diverse chemical struc-
tures (Bentley, 1960). Various phenolic compounds are
constituents of plant pigments as reviewed by Singleton
(1972). The presence of phenolic compounds in guar seed
has previously been reported (Nagpal et al., 1971). The
seed coat color of guar varies from black to dull white.
Guar gum processing companies prefer seeds with a light
colored seed coat. Hymowitz and Matlock (1967) studied
the variations in seed coat color. They concluded that color
variation is largely controlled by the environment. The
chemical substances which produce the seed coat color are
not known. This study was initiated to extract, purify, and
identify the pigments.

MATERIALS AND METHODS

Procurement of Guar Seeds. Guar (Cyamopsis tet-
ragonolobus L. Taub, var. FS 277) was grown on the farms
of Panjab Agricultural University, Ludhiana, India. Seed
samples were taken at 15-day intervals from flowering to
maturity.

Extraction and Purification of Guar Seed Coat
Pigment. The mature seeds ranging in color from light
to dark brown were used for the extraction of pigment.
The pigment was not extractable with organic solvents like
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methanol, ethanol, acetone, or ethyl acetate but was highly
soluble in water. The whole guar seeds (2 kg) in small lots
of 100 g each were immersed in glass-distilled water for
5 min at 15 °C. The supernatant was decanted off and
filtered through Whatman No. 1 filter paper. The brown
solution so obtained was lyophilized. Because it was not
soluble in organic solvents it was possible to purify the
water extract by several washings with methanol and ace-
tone. The purified sample was then dried under vacuum.
This purified compound was designated as G.

Extraction of Phenolic Acids. The samples (500 g)
of guar seeds of various stages of maturity were extracted
three—four times with 0.3 N HCI in methanol. The pH of
the extract was adjusted to 8.3 with 5 N NaOH with con-
stant stirring. A saturated solution of lead acetate was
added according to the procedure of Walker (1962) and
the light chocolate-grey precipitate obtained was filtered
off and washed thoroughly with water until the filtrate
became colorless. The precipitate was suspended in water
and H,S was passed through the suspension until the black
precipitate of PbS ceased to form. The filtrate was freed
from H,S and concentrated by boiling it under reduced
pressure on a water bath. The concentrate was extracted
with ethyl acetate in a liquid-liquid extractor. The ethyl
acetate fraction of each sample was stored in a refrigerator
for chromatographic analysis.

Chromatographic and Spectral Analysis. Two-di-
mensional descending paper chromatography (PC) was
carried out on 56 X 45 cm sheets of Whatman No. 1 filter
paper (1 mm thick) employing the following solvents: (I)

© 1979 American Chemical Society









