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Phosphorus in Some Indian Soybean Varieties and its
Association with Oil Characteristics

ASHISH MANDLIK
Sakthi Sugars Ltd. (Soya Division), Pollachi-642 103, India

The seeds of thirteen promising soybean varieties-were obtained
from four agroclimatic regions of Central India in order to study
the variation of total available phosphorus and lipid phosphorus in
Indian soybeans. It was observed that the planting location makes
a great effect on the availability of total phosphorus in soybean
seeds whereas the varietal variation observed is insignificant. The
total phosphorus in soybean seed ranges from 588 to 684 mg per
100 g seed. The planting location as well as variety, both the pa-
rameters have considerable influence on lipid phosphorus (i.e., the
phosphorus in extracted lipid of soybean seeds) on seed basis and
range from 259 to 414 mg per 100 g of soybean. The lipid phos-
phorus in soybean oil observed was having statistically significant
influence only of planting location whereas the genetic control ob-
served was insignificant. The lipid phosphorus in soybean seed
observed was varied in the range of 1450 to 2010 mg per 100 g of
soybean oil. :

All these parameters observed have a positive association with
refractive index and specific gravity of soybean oil while the free
fatty acid observed has a negative correlation with lipid phosphorus
in soybean oil.
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INTRODUCTION

Phospholipids, i.e., phosphatides or phosphorus containing lipids, generally
known as ‘lecithin’ are found in all living organisms, in both plants and animals.
Soybean is a rich source of lecithin, which plays a vital role in lowering the
amount of cholesterol in the blood serum but the presence of phytic phosphorus
causes its poor utilization by adult human’. It is evident that ‘phytic acid’ has a
major role in the availability of vitamins and minerals®. During soybean oil
refining, most of the phospholipids are removed by hydration process in the form
of gums but a very small quantity may be retained in refined oil and may have
a deleterious effect on oil quality>.

Research studies indicate that there is variation in the availability of total
phosphorus and lipid phosphorus and this variation may be because of variety
grown, planting location and soil type etc. There are very limited references
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available stating the availability of total phosphorus and lipid phosphorus in
Indian soybean varieties*. The present investigation was taken up to evaluate the
variation of total and lipid phosphorus in Indian soybean varieties and to ascertain
their association with soybean oil characteristics.

EXPERIMENTAL

Thirteen promising soybean varieties were obtained from four different
agroclimatic locations of Central India namely Rafi Ahmad Kidwai College of
Agriculture, Sehore; Jawaharlal Nehru Krishi Vishvavidyalaya, Jabalpur; Agri-
culture Research Station, Puwarkheda (District Hoshangabad) and Indira Gandhi
Krishi Vishwavidyalaya, Raipur representing Vindhya Plateau. Kymore Plateau
& Satpura Hills, Central Narmada Valley and Chhattisgarh Plain agroclimatic
regions respectively.

The colorimetric analysis was used to determine the total available phosphorus
in soybean seed’. In order to determine the lipid phosphorus, first, the oil was
extracted by means of solvent extraction and then the phosphorus content was
analysed in extracted oil®. The availability of lipid phosphorus was expressed in
soybean seed as well as in oil. The analysis of specific gravity, refractive index
and free fatty acids were carried out by Indian standard methods’.

RESULTS AND DISCUSSION

The total phosphorus (Table-1) in soybean seeds ranged from 588 to 684 mg
per 100 g of seed, lipid phosphorus ranged from 259 to 414 mg per 100 g of
soybean seed and 1450 to 2010 mg per 100 g of extracted oil. The maximum
mean total phosphorus observed at Sehore (650 mg per 100 g of seed) followed
by Jabalpur and Hoshangabad locations that were at par with Sehore. The
minimum total phosphorus was observed at Raipur (618 mg per 100 g of seed)
that was statistically lower than all other locations. Similarly, the maximum mean
lipid phosphorus in seed and in oil observed were at Sehore (355 and 1798 mg
per 100 g seed and oil respectively). The maximum mean lipid phosphorus in
soybean seed was observed in the variety JS75-46 (385 mg per 100 g of seed)
that was statistically higher than any other variety.

The correlation analysis of these parameters indicates positive association of
total phosphorus (Table-2) in seed with refractive index (0.39) and specific gravity
of oil (0.42). Similarly, the lipid phosphorus observed in seed as well as in oil
has positive association with refractive index (0.33 and 0.37) and specific gravity
(0.41 and 0.40) of oil but negative association with free fatty acid content of oil
(-0.31 and -0.41). In the present investigation the desired value of ‘r’ for
significance is 0.273 and 0.354 for 5% and 1% probability levels, respectively.
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