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PULSES, O ILSEED S,

AND R O O TS
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CHEMIST

AND
D. G. PANDITTESEKERE, Dip. Agric. (Poona),

ASSISTANT IN  AGRICULTURAL CHEMISTRY

THE analytical data presented in this article relate to the 
more commonly-grown grains, pulses, oilseeds and roots, 
and some of their products. The grains include rice, 
polished and partly polished (country rice), kurakkan, 

maize, Guinea com  (sorghum), Italian, kodo, bulrush and little 
millets, and adlay. The analysis o f rice polishings is included as 
this material is o f high food value. The pulses examined were 
green, black, and red gram (dhal), cowpeas, soybean, and horse 
gram. Of these, soybean is at present not cultivated in Ceylon 
on any scale, but as experiments are in progress to enable this 
useful crop to be more generally cultivated, a sample grown at 
Peradeniya was analysed. Of the oil seeds, only coconut, 
gingelly and cashew nut have been examined. Coconut milk, 
obtained from the scrapings o f the kernel by expression with 
water, the form in which coconut is most widely used in Ceylon 
cookery, has been included for comparison. The roots analysed 
include manioc (cassava), its flour and starch, king yam so 
popular in the Northern Province, sweet potato, and arrowroot 
flour and starch. Seeds o f the water lily (olu), used in the 
remoter parts o f the North-Central Province where rice is scarce, 
and of jak, largely used for food where this crop grows success­
fully, have also been examined.

In all samples o f over thirty different food products have 
been studied analytically. The constituents determined were 
moisture, protein, ether extract (fat), fibre and mineral matter, 
and carbohydrate, by difference. The calorific or heat value 
was calculated in the usual way. The results o f analysis are 
shown in table I. In table II the calcium and phosphorus 
contents o f the three most commonly consumed foodstuffs, rice, 
kurakkan, and green gram, are shown. The analyses were made 
by the standard methods.
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Before discussing the results, it should be emphasized that 
the analytical figures shown are those obtained for the particular 
sample o f foodstuff analysed. Other samples would show 

^variations in composition within limits. This would be clearly 
seen from a reference to Sen’s Paper on Indian Feeding Stuffs (1). 
As the samples selected for analysis were fairly representative, 
the figures furnished may be considered to be typical o f the 
different food materials. The data obtained are considered 
below.

Cereals.— Of the cereals examined, rice and particularly 
polished rice has the highest starch and lowest protein and fat 
contents. Country rice is superior in these respects to polished 
rice. The millets are comparatively richer in proteins and fat, 
but they have also fairly high fibre contents when unhusked. 
Their carbohydrate percentages generally are comparatively lower 
and they are therefore somewhat better balanced foods than 
rice. Adlay is rich in proteins and fat, some samples being 
particularly so. One such examined in this laboratory gave a 
protein content o f 17*5 per cent. Burkill (2) states that the 
protein content o f adlay varies from 9 ’ 5 to 23*0 per cent. 
From its analytical composition, it would be inferred that adlay 
is a nutritious grain, well worth cultivating. Its use is being 
popularized in the Philippine Islands (3). Kurakkan and maize 
are not very dissimilar in composition, but the latter has an 
appreciably higher fat content. Rice polishings are rich in 
proteins and very rich in fat and can be usefully incorporated 
with rice flour in proportions o f one to four or five o f flour, in 
the preparation o f local foods. Whole grains are superior to 
highly-milled grains, not only in food value but also in vitamin 
B 1. The calorific values o f the cereals examined are very much 
the same, except for men&ri which is appreciably lower.

Pulses.— The pulses'are characterized by being rich in protein, 
and one o f them, soybean, in fat as well. This pulse is a very 
nutritious food, having the highest protein content o f all vege­
table foodstuffs. The protein contents o f all the other pulses 
average 23 per cent., while that o f soybean is 37 per cent. 
Their calorific values are similar to those o f the cereals.

Oilseeds and Products.— Gingelly is the most nutritious o f the 
oilseeds examined, being richest in oil and protein. It has the 
highest calorific value o f all the foods examined. Coconut is 
rich in oil, but poor in protein. Coconut milk o f good quality 
contains about 27 per cent, oil and 4 per cent, protein. Cashew 
nut is a nutritious nut second only to gingelly in protein and oil 
contents and calorific value.

Seeds.— The seeds o f the water lily (olu S.) are similar in 
composition to village rice, being high in carbohydrates and 
having a fair content o f protein. Hence its use instead of rice
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in the remoter dry zones. Jak seed is mainly a carbohydrate 
food, being rich in this constituent. The dried seed has a 
composition similar to that o f rice.

Roots and Root Products.—Manioc, sweet potato, arrowroot, 
and king yam are rich.in carbohydrate and have low protein 
contents. They are essentially starchy foods and ill-balanced. 
When used in the diet they should be supplemented with 
protein foods. The dried flours are o f high calorific value.

TABLE II

Kice (country) 
,, (polished) 
.. (till) 

Green gram 
Kurakkan

Calcium Phosphorus
(Ca) <P)

Per cent. Per cent.
(2) .. . .  0-018 0-39
(2) .. . .  0-012 0-32
(2) .. .. 0-015 0-32
(3) . . . .  0-165 0-38
(3) .• ..  0-371 0-26

In table II above are shown the mineral analyses of samples 
o f rice, green gram, and kurakkan. The figures in brackets 
indicate the number o f samples examined. The values quoted 
are the means o f those obtained. The analyses indicate that 
local rices are poor in calcium but rich in phosphoric acid. 
Country rice is superior to polished rice in both constituents. 
Kurakkan is rich in lime, but comparatively poor in phosphoric 
acid. Green gram is rich in phosphoric acid, but has not such 
a high calcium content as kurakkan.

SUMMARY

The analytical data o f 30 locally cultivated cereals, pulses, 
oilseeds, and roots indicate that cereals are richer in carbo­
hydrates but poorer in protein than pulses. Of the former, the 
millets generally and adlay are better balanced foods than rice 
or maize. The local roots are mainly carbohydrate foods. 
Oilseeds are rich in oil or fat and. some l i e  soybean and cashew 
nut in protein as well. The former is the most nutritious o f 
all the vegetable foods. The two other seeds examined are 
similar in composition to rice being particularly rich in 
carbohydrate.
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