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London, Sheffield, Leeds, Glasgow and Man-
chester Universities. There will be a great
paucity of space immediately after the war
in these places of learning, but they hope to
have a great deal more space later on. We
should increase the availability of technical
talent in India by sending our young and bril-
liant students to England and America. India
needs not only scientific researchers but also
technicians—persons of the foreman type who
can help in -the running and repairs of machi-
nery so essential for  industrialisation. Such
firms as the  Imperial Chemical Industries,
Metropolitan Vickers and the non-ferrous
metal industries in England are quite willing
to train young men from India and even pay
them as apprentices; we need a wvery large
number of men with these qualifications, and
we shall have to look for such training in
Canada and the U.S.A. as well.”

FACcTORY AND FARM

“In England great emphasis is being laid on
equalising the standard of life in the cities and
the wvillages. Agriculture still retains in Eng-
land tooc much of its primitive character.
Modern methods of application of energy on
the farms, conditioned transport and proper
storage of agricultural produce are still in
their infancy. Canada and the United States
are ahead In this field and the tractor, the
motor vehicle and electric power have contri-
buted a great deal in those countries for a
better standard of life on the farm. On a
value basis at present about 88 per cent. of the
world’s agricultural produce is used as food,
8 per cent. as textiles znd 4 per cent. for other
industrial - purposes. The last two together
form roughly one-third of the raw materials
of industry. There is an increasing tendency
to look to agricullure for a larger proportion
of these raw materials, but these materials can
only be used profitably if the factory becomes
an adjunct of the farm. Industry is moving
towards that 1decal particularly in the U.S.A.,
and this may be a lesson which we in India
may learn in our planning for the future. We
are so0 primitive in our farming that this would
be an idle dream unless we first improved
our transport and communications and provid-
ed better methods of storage and marketing,
power-driven machinery and the use of proved
fertilisers.”

Concluding the President descrihed the Ten-
nessee Valley enterprise as “the romance of a
wandering and inconstant river, now become a
chain of charming and lovely lakes which
have contributed much fo the enjoyment of
life of the people, on which move, without any
dangers of accidents, barges of commerce
which nourish American industries. It 1s a
fairy story of wild waters controlled by human
ingenuity creating electrical energy which has
been Amezrica’s Alladin’s lamp. I dream of
the Tennessee Valley, but not without hope:
for all this may happen to any river valley
in India fo the Damodar, to the Ganges, to the
Sutlej, to the Narbada, to the Sone, if the
people and the Government just give sclence
a chance.”
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THE NEW OIL COMMITTEE AND
FUNDAMENTAL RESEARCH

IT is a matier for sincere gratification and

_happy augury for the future welfare of the
millions of this country that the Government
of India Member for Health, Lands and Edu-
cation should have recently declared his fArm
conviction before an assembly of the repre-
sentatives of trade and commerce at Madras,
that the promotion of the health and educa-
tion of the people and the development of the
resources of the couniry are of “greater im-
pcrtance than political problems”. This advice
and the appeal made by Sir Jogendra Singh,
umself a prcducer, to an assembly of commer-
cial magnrates is none too early at the present
Juncture of our national economy. In any
self-governing country, the merchant class
should consider themselves not only as the
privileged distributors and trade agents of the
nailonal produce but should also act recipro-
cally as the enlightened patrons promoting the
cause of the producers. Production requires
not only the capital of the business-man but
also the wholehearted co-operation and contri-
bution of the skilled technician and of the re-
search scientist.

The idea of creating commodity committees
and making them self-supporting to carry on
research and have. their own services through-
out the country is an extremely useful and
creditable suggestion. Among such commodi-
fies, the positicn of oil-seeds is a wvery high
one indeed.

Not long ago Current Science had an edito-
rial on this important subject putting in a
strong plea for the scientific utilisation of
Indian oil seeds. Affer a period of nearly
two years it is encouraging to find that publi-
cists have paid attention to the points urged
therein. It is well known that oil seceds form
a valuabie part of the annually recurring agri«
cultural wealth of this country. Out of a total
area of 300 million acres under actual cultiva-
ticn about 60 million acres are under oil-seed
crops. Further the 90 million acres of Indian
forests also yield as minor forest produce,
commercial quantities of important oil seeds.
The more abundant of these are listed below
for convenience of reference.

Y S e el

Area in Outpat in

Cil seed millio s of | mill ons of
acres tons
(“otton 6 0 2+10)
Grounnat 1.0 3 3
Mustard ad rape group 70 1-0
Linseed 5.0 05
Gingeily 50 0.8
Casor 2.0 0-2
(‘ocoaaut 1-4 1-4
Pc ppy 0.5 0 2

g el yp—

The less abundant but nonetheless wvaluable
commercial oil seeds comprising mowra, niger-
seed, safflower, kokum, domba, dhupa, chayl-
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mogra, neem, ritha, cashew, honge, EkKusum
hemp and many others add to a total of about
10 million tons of oil seeds, approximately
valued at 100 crores of rupees. The proper util-
isation of this precious raw material nol only
in the Lest interests of the agriculturists but
also in the interests of landless labour and the
educated unemployed, is a responsibility which
no enlightaned government or patriotic busi-
ness-man can shirk. A unique feature of oil
seeds is their potential as well as actual utility
for a variety of the essentlal needs of man,
machine, livestock, and socil, as foods and
drugs, as fuel, as fodder, as fertiliser, and for
a variety of other industrial purposes.

A rational plan of utilisation of these o0il
seeds will naturally resolve into a systematic
assessment of the scientific value and the in-
dustrial potentiality of the three components
into which they may conveniently be separat-
ed: (1) The shells and husks of the o1l seed,
(2) the oils and fats derived from the kernels
and (3) the residual oil-cakes. Each of these
forms a valuable starting material from which
a succession of. industries could be built up.
Taking frst the most important components
of them, viz., the oils and fats, one need only
peruse the following list of their industrial
uses for realising their vast and varied im-
portance. |

(1) Refined salad and edible oils, including
hydrogenated wvegetable ghees, (2) toilet, tex-
tile and liquid soaps including Turkey-red olls,
(3) illuminating oils, candles znd liquid fuels,
(4) glycerine and explosives, (5) paints, var-
rishes, lacquerware and plastics including rub-
ber substitutes, (6) shoe and leather-dressing
greases and polishes, (7) simple and compound
Iubricants, (8) lincleum and water-proof fab-
rics, (9) medicinal oils and pharmaceutical
compositions, (10) various fine chemicals 1n-
cluding wvaluable synthetic perfumes.

Each one of these uses has led to the dev-
elopment of a special branch of oil technology.
The progress attained so far in each of these,
however, has béen based chiefly on imitation
of experience gained outside India, and as
such suffers from being too wooden and static
to inspire continuous research on them so as
to ensure a progressive efficiency and economy.
For example the o1l hardening and vegetable
ghee industry has factories all over the coun-
try where some of the foreign formulse are
imitated in specially imported foreign machi-
nery, affording neither 1ncentive nor en-
couragement to creative research in this field
of chemical industry. For instance other cata-
Iysts than nickel can certainly be found to
effect hydrogenation of oils. To take another
example, other oils than castor may be ireated
so as to yield Turkey-red oils. Again, satisfac-
tory liquid fuel for lamps as well as for
engines can be made from cheaper vegetable
oils by suitable cracking processes or by other
chemical treatments. Another important branch
of oil technology in which commercially valu-
able results are possible by systematic research
is the production of candle material and wax
substitutes from most of the common oils by
special hydrolytic or oxidative methods. In a
similar way many common semi-drying ot non-
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drying oils like castor oil or even groundnut
oil can be converted by oxidative and dehydra-
tion metheds into linseed oil substitutes for the
purpose of the paint and varnish industry. In
fact the scope for fundamental research lead-
ing directly to results of industrial value is
almost unlimitzd in every branch of oil tech-
nology. The above examples are only a few
illustrations of such possibilities.

One of the most attractive and in the writer’s
opinion the most outstanding contribution
which applied chemistry can make to o0il tech-
nology will be the establishment in this coun-
try of a genuine synthetic ghee industry. It
will be an achievement alike for the chemist,
the technologist, the industrial captain, and the
administrator if they will co-operate through
an industrial research laboratory to make this
a commerclal success. It will mzan firstly the
establishment of a fatty acid key-industry em-
ploying either fermentation methods of hyvdro-
lysis of o0il or the more drastic hydrolytic
methods of oil splitting by caustic alkalis or
mineral acids. In both these cases glycerine
liquor will be a concomitant bye-product, and
the preoduction of pure glycerine from this bye-
product will be the second stage of the future
synthetic ghece industry. The third stage willt
consist of the esterification with pure glycerine
of the wvarious fatty acids mixed together in
the right proportion as found in genuine
cow’s ghee or buffalo-ghese or goat’s ghee so
as to effect thereby the formation of a genuine
ghee by purely synthetic methods. Accessory
food factors like wvitamins, sterols and colour-
iIng matters may be added to this product to
make 1t perfect as a genuine sukstitute of ghee.

Turning next to oil-cakes it i1s needless to
emphasise that the ufility of oil-cakes-not only
by themselves but as raw materials for fur-
ther chemical industries is almost unlimited.
Many of them are capable of yielding by suit-
able methods of extraction, hydrolysis, or other
chemical treatments a variety of useful indus-
trial products in the form of fatty and protein
foods, as medicinally valuable glucosidic alka-
loidal and resinous drugs, as detergents and
coap substitutes and as adhesives and glue ghee
substitutes besides affording mineral constitu-
ents like phosphates and pofash salts as rich
fertilisers. In fact there is a crying need for a
systematic chemical research on the scientific
and Iindustrial potentialities of our abundant
oil-cakes. It is rather difficult to foresee in full
the immense possibilitfies in this direction. It
is permissible to add in this connection that
even a fine .chemical industry involving a
series of amino-acids on the one hand and
sterols, phosphatides and related compounds on
the other, is possible of establishment by using
oil-cakes as starting material.

Coming last to the sheils
of o0il seeds the position regarding the
scientific knowledge about them is even
more scanty than that of oil-cakes. Many of
them contain wvaluable colouring. matters, tan-
nins and carbohydrates and cellulosic mate-
rials of various types, besides being rich sources
of wvaluable potash and phosphates in their
ashes. At present they are either burnt off as
cheap fuel or in rare cases used as adulterants

and husks



No. 1
Jan., 1945

of doubtful fodder wvalue. The proper indus-
{rial exploitation of our oil-seed shells and
husks is yet to be thc' _ht out. To indicate
the possikilities in this direction one may refer
to a few that have yielded useful industrial
products as a result cf systematic scientific re-
search. It is well known that cocoanut shells
are rich sources of phencl and acetic acid on
their being subjectad to destructive distilla-
tion. Similarly cashew shell o¢il which is a
bye-product in the cashew industry on the
west coast of South India is a rich source of
higher phenolic compounds capable of yield-
ing valuable plastic material on suitable treat-
ment. The case of cotton seed hulls is another
instance of hidden wealth brought out to light
by systematic investigation. The hulls have
been shown by the writer fo be a very rich
source of the wvaluable chemical substance,
vtz., furfuraldehyde which is readily optained
from it by a simple hydrolytic treatment. The
utility of furfuraldehyde in the synthetic plas-
tic industry as well as in the synthetic dyestuft
industry 1s well known. Further the ashes of
cotton seed hulls are almost entirely composed
of potashes, which are so ussful in the fertil-
iser industry. The hulls also yield a dyestuff
which can colocur silk or cotton vyellow. The
case of groundnut shells is very similar to that
of cotton seed hulls, and can vield the same
products besides pure alpha cellulose. Another
direction in which the shells can be utilised
i1s for the preparatfion of active carbon. It may
be said in general, therefore, that a systematic
Iinvestigation 1nto the scientific and industrial
value of the immense gquantities of the oil-seed
shells and husks 1s almost an unexplored field
full of industrial potentialities and will repay
severalfold any amount of investment in the
cause of their scientific investigation,

The akove are only a few illustrations of
the great industrial possibilities arising from
a systematic scientific research into the indus-
trial utilisation of our. oil seeds and oil-seed
products. It is not an exaggeration {o say
that if properly utilised the raw oil seeds of
India may form a starting material capable of
yielding a wvariety of useful finished products
not in any way inferior in importance- or util-
ity or wealth to the products of the well-estab-
lished ccal-tar industry in India or elsewhere,

In carrying out the above schemes of re-
search it is necessary to emphasise that a num-
ber of co-ordinated Provincial institutions,
devoted exclusively to locally available oil
seeds will be more useful than a centralised
institute in any one part of the country. Equal-
Iy important with these is the provision that
will have {o be made for the {raining of skili-
ed artisans and scientific workers for a periodi-
cal demonstration and dissemination of the
results of research among the interested pub-
lic through the medium of local vernaculars.
It 1s only by such increase of Indian scientific
man-power among the middle class intelligent-
sia of this country through vernacular educa-
tion that we can gather the moral and social
momentum necessary to raise our country fto
the vanguard of the progressive nations of

the world.
Qur greatest hopes, therefore, lie in the new
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taken for each experiment,

o

Vegetable 0Oil Committee which the GQGovern-
ment of India have wisely helped to constitute
at a most opportune moment in the history of
our country. P. RaMASWAMI AYYAR.

Nore.~—Tle cost of printing this article has been met
from a2 generous grant-in-aid from the Imperial Counci
of Agricultural, Reseaich, New Delhi.

INFLUENCE OF MERCURY ON
INSECT EGGS—PART 1

By B. KRISHNAMURTI aND M. APPANNA

(Entomological Laboratory, Department of
Agriculture, Bangalore)

TI—IE use of mercury for the protection of
stored pulses from insects is an age-old
practice In IMysore. Kunhi Kannan (1920)
first broughi this fo the notice of Entomolo-
gists 1n India and elsewhere. He also found
that the eggs of the pulse beetle, Bruchus
chinensis, failed to develop and hatch in the
presence of mercury. Larson (1922) made
similar tests and confirmed this finding. Dutt
and Puri (1929) later found that Mercury wsas
equally effective in arresting the multiplica-
tion of the grain weevil, Calandra oryzee.
Gough (1938) working on the flour beetle,
Tribolium confusum, showed that mercury had
a deleterious effect on the eggs while the
grubs remained unaffected. Recently, Wright
(1844) carried out cbservations about the-effeet
of mercury on the eggs of other stored grain
Insects.

This note embodies in brief the results of
a series of experiments conducted here to elu-
cidate certain important details of the influ-
ennce of mercury on the eggs of stored-grain
Insects. The aim of these experiments has
been to fix the exact quantities of mercury
and the methods of using it finally in the case
of large-scale storage of grain.

TECHNIQUE

In all the experiments, tall and empty
cylindrical pars of known volumes were used.
Known quantity, by weight, of mercury was
exposed In open paraffin crucibles of uniform
dimension and thickness. These were kept at
a height of 2-5 cms. above the level of the
eggs arranged In a single layer, on filter paper
in a petri dish. One hundreqd fresh eggs were
The jars were
kKept covered with air-tight lids. Proper con-
trols under identical conditions were maintain-
ed (Fig. C).

The time allowed to determine the effect of
mercury was in each case twice the period
taken for the larvae to hatch out normally
from the eggs in the control series. This
period was considered nccessary in ordey to
allow time for any delayed .hatching, in thé
experimental series.

(1) Obscrved results of exposure of the eggs
o0 mercury.—Eggs (not older than 18 hours)
of the following insects were tested: Coreyra
cephalonica, ruchus chinensis, Calangrg



