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HE Ghee Problem in India was the subject of
a symposium held under the joint auspices of
the South Indian Sciences Association, Bangalore,
Society of Biological Indian Chemists (India) and
the Madras Branch of the I'ndian Chemical Society,
at Bangalore on the 16th April. The following
papers were contributed :— |
Mg. B.N. BANERJI: ** The Metabolism of Ful, ’——
From the physiclogical point of view, ghee is
a mixtare of true fat, i.e., glycerides of fatty acids,
lipoids like lecithin and cephalin containing
nitrogen and phosphorus in combination, and the
unsaponifiable sterols, In the animals two ftypes
of fats are distinguished-—the tissue fat and the
reserve fat, The former is uniform in composition
while the latter depends on the diet. Fats from
different parfs of the body differ considerably in
composition and consisteney. Tissue fats are more
unsaturated than reserve fats, The fats function
an important role in rmetabolism, Tlhey yield the
highest catoric energy and their ability to be
stored up in large quantities makes them a con-
venient form of reserve food for the organism,
They serve also as good insulators against tem-
perature changes. Fats are an essential itema of
food and carriers of vitamins and other growth-
promoting factors. (rowth cannot be obtained
on an entirely fat-free Jdiet, TPat is digested in the
intestines after emulsification by the pancreatic
lipase. Most of the fatty acids are converted into
soaps which are ahsorbed in the mucosa. They

then pass into blood through the lymphatics. One
rises

reaching its maximum in 6 to 7 bours after which

to three hours after food the blood fat
it returns to normal. The oxidation and disposal
of blood fat is obscure. The liver where desatura-
tion takes place is the most Important organ in
fat metabolism. Apparently, all fats can be
synthesised in the body, and proteins and carbo-
hydrates can produce fat. But whetlier all the
fatty acids can be synfhesised is not known.
Addition of linoleic actd to fat-free diel cures
deficiency but not the addition of saturated acids.
Linoleic acid therefore is not synthesised in the
body. Fat excrelion is fairly constant 5 to 109
being absorbed ; there is no fat in urine, very
little in sweat and the greater portion is excreted
in the fieres. Age, sex, heredity, disturbance of
endocrine glands, gonads and pituitary, alter the
deposit of the fat pattern. However, there is no
disturbance of fat metabolism in obesity, The
factors {hat cause disturbance in blood fat are
very meagielv understood. Blnod 1s apparently
a system for transportation. and mmany confusing
notions arc extant. The real metabolism of fat. the
lipoids and sterols iIs not fully known, though
their importance as an essential itemn in cell func-
tion and transportation is undeniable.

Lipoids ave definite constituents of protoplasm.,
They act as carriers of fals in utilization by the
cells, Lipoids are synthesised in the body from
inorganic phosphorus, The sterols, cholesterol of
animals and phytosterol of planis, are also impor-
tant constituents of all protoplasm. Their impor-
tace in cell membrane functions and as carriers of
vitamins are well known,

x ¥ *

ME.N.C. DaTTA : “The Dietelic Value of Ghee,”’—
The adulteration of milk products like ghee and
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The Ghee Problem in India.

butter is of recent origin in India. The introduc-
tion of vegetable ghee has made the problem of
getting pure ghcee rather difficult. FEnormous
guantities of vegetable ghee manufactured in
India and also imported from other countries are
used for adulteration purposes. Owing to lack of
proper cuforcement of the Foods and Drugs
Adulteration Act, the adulterated ghce trade is
flourishing very well. From the dietetic point of
view, as a glyceride of fatty acids, in calorific value,
vegetable ghee is equivalent to pure ghee but in
contrast to other fats, pure ghee has certain
peculiar properties, namely, low melting point and
high emulsifying power, Many vegetable ghees are
not so easily emulsified and melt at a temperature
much higher than the hodv temperatare, so that
thelir use can be held objectionable on the conten-
tion that they will be less digestible than pure ghee.
Ghee prepared by melting pure butter contains
vitamin A and is found to be quite as good as pure
butter, wherveas the hydrogenated oils contain
little or no accessory [ood factor so that vegetable
ghee has not as good a nutritive value as pure
chiee. Pure ghee and vegetable gliee =ell almost
at the same price in many parts of Inudia so that
the use of vegetable ghee does not hold good even
on economical grounds. ,

I cities like Madras, Calcutta, Bombay, where
milk and vegetables containing vitamin A are
expensive, the poor and the middle class people
are gubsisting on the border of their vitamin A
requirements. Aceording to Sir McCarrison the diet
of the people of Madras and Bengal are usually
poor 1 vitamin A, so that the use of vegetable
ghee will certainly affect the health of the people.
Particular classes in certain cities, a few families
everywhere and numerous individuals throughout
the country suffer from a deficiency of vitamin A
through the neglect of the use of milk, butter and
chee.  "The high rate of mortality, the ill-health of
young mothers and incidence of diseases like
Luberculosis clearly indicate the want of proper
nutrition among the people of India. It is highly
desivable from the physiological point of view
that greater consumption of milk in the country
should he encouraged.

India is essentially an agricultural country
whose fertile soil and climatic conditions, parti-
cularvly favourable for the growth of grass, make
dairying a houschold industry well adapted for
the country., Proper education among the farmers,
and the use of plenty of green grass and sunshine
enricling the milik with more of vitamins A and D,
will offer the greatest promise to further develop-
ment of Dairying in India.

* * *

ME. Y. V. SRIKANTESWARA IYER: “Adulteration
and Analysis of Ghee.”’——1t is to be deplored that
in India there are no satisfactory standards of
supply of food materials. Most of the countries
abroad have laws In accordance with which the
sale of impure or adulterated foods is made a
criminal offcnce and many are provided with
public Analysts and other officers to enforce these
laws and punish the offenders. The importance
of legal control of such commonly used articles of
food as milk, butter, ghee and various kinds of
cdible oils, ete., cannot be over-emphasized. So far,
their manufacture and sale have not been lggalized
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in our country and it has afforded great opportu-
nity for the growth of fraudulent trade,

The practice of adulterating food materials is
comparatively of recent origin in India. There
are two kinds of adulteration in practice. The
scientific manner practised mostly in the Western
countries and thenon-scientific onethatisgenerally
prevalent in India. The non-scientific adultera-
tion is casily detectable and therefore an efficient
check, if exercised over the sale of the food
materials, would completely cfface this vicious
practice. With the advent of the oil hardening
industry and the establishment of factories for
the purpose in some parts of India, therc has been
a great stimulus given 1o this kind of adulteration
in 0il trade which has been responsible in baffling
Egle Analysts engaged in detecting these adultera-

ions.

With respect to ghee, which is nothing but pure
milk fat, the problem of adulteration is of great
concern (o our nation. The detection of adultera-
tion of ghee has been the subject of many
Investigators, The common adulierants that one
comes across in India are some of the local edible
oils like groundnut, sesame, cotton seced and the
cocoanut, which are capable of being easily
detectable by ordinary physical tests alone, But
with the infroduction of the refiring, bleaching.
de-odouring, hardening and flavouring methods
_f{::r oils, one finds these adulterants incorporated
10 such a scientific manner that it has complicated
the problem of their detection to a verv marked
degree, In addition to these local adulterants,
“lard” of different grades is well incorporated
with butter fal or at times is itself lavoured with
artificial butter aroma and sold under the name
of pure butter fat, 1t is, however, well known that,
it is only pure milk fat that contains fatty acids
of a soluble anid volatile nature in considerable
guantity that possess the property of easy emulsi-
fication and digestion in the human system. Al
other fats fail markedly in this respect. Perhaps
it was on account of this feature of milk fat that
the superiority of the use of butter was recognized
in India. The wvarious substitutes like oleo-
margavine, margarine, butterine, commonly used
in the West and other similar products but
containing lard, ete., while supplying the reguired
heat units to the body do not do so with so much
of ease and benecfit as butter fat. Besides, instances
have not been wanting to show that these products
have bhad very baneful effects regarding the
digestion on those that consnmed them.

The analysis of oils and fats being the most
difticult branch of analytical chemistry, the analyst
is faced with innumerable difficulties in the ab-
sence of specific standardes. The Western stand-
ards that are in vogue, in many instances, .are
wholly 1napplicable to Indian products. Therefore.
the necessity for the eatablishment of standards
based on the results of a thorough investigation is
keenly felt by many workers, Unless the Govoern-
ment and the well-established seientific institutions
take up this piece of work, it is tropossible 1o
cxpect a better future for the supply of pure food
materials on which only depends the health of our
nation,

The methods commonly adopted for the
analysis of ghee are mostly empirvieal, With a
careful handling and striet adherence to the
technique of the methods one could arrive with
diffiemlty at the purity or otherwise of the sample

in question. The chief factors that throw light on
the purity or otherwise of the sample of ghee are
refractive index at 10°C ({42 to 44), saponification
value (230 to 240), iodine value (30 to 33). R. M.
value (20 to 30) and soluble fatty acids (3.5 to 4),
The origin of the fat can fairlv be establiched by
performing the well-known ““ Phytosterol Acetate
test *’ where the melting point of the substance
determines whether 1t is one of animal or vegeta-
ble or a mixture. The usnual value of the melting
point obtained for the “ Cholesterol '’ Acetate is
113:5°C to 114.5°C showing animal origin and for
the Phytosterol Acetate, 127°C and 133°C show-
ing vegetable origin, There are other colour
tests, too, which are resorted to at times and which
prove very helpful.
* * *

Mi. P. RAMASWAMI AYYAR: “The Chemical
Aspert of the Ghee Problem in India.’—From the
Chemical standpoint ‘“ Ghee” 1s rather a vague

term. It may be the milkfat of the cow or the
bufifalo. or, in rare cases, that of other animals
like poat. sheep, camel, elec. These milkints

differ markedly ia thelr properlies; for example,
at the ordinary temperature of 25°C, goat’s ghee
is a liquid, cow’s ghee is semi-solid, and bufialo-
ghee quite sclid.  These differences are due to the
varying chemical compositions of these fats; thus,
goat’s ches consists of a large proportion (above
10%) of the easily digested glyeerides of the
lower fatty acids, butyric, caproie, caprylic and
capric and only a small proportion of the difficultly
digested  high-melting  glycerides of  palmitie,
stearic and arachidic acids; whereag builalo-ghee
contains under 39, of the lower glyveerides and over
50 per cent, of the high-melting glycerides: while
Lhie composition of cow’s ghee is intermediate in
character. Most of 1he common cdible fatty oils,
like gingellv, groundnut, mustard and saffiower
oils d» not contain anv lower glycerides but are
chiefly composed of the liquid glycerides, oleic and
linolic acids with varying proportions of the high-
melting  elyeerides  of  palmitic, stearic and
arachidic acids : {the only exeeplion being cocoanut
oil which contains up to 206 per cent of the lower
glycerides. The valuc of cow’s ghee as an article
of diet of the Indian intelligentsia is a matterof
experience; and in the absence of definite knowledge
of the exact manner in which the various glyeer-
ides of cow'a ghee are utilized by the human orga-
nism for its metabolic and energy requirements, it
will be unsafe to put on the market, any synthetic
fattv product resembling ghee, as ghee substitute,
without chemically ensuring that it contains all
the glveerides present in cow’s ghee,

Most of the ghee-substitutes on the market
are, unfortunately, made fiom hydrogenated
groundnut oil or similar products,  Actually
hydrogenation destroys the liguid linolic glyceride
converting it into {hat of a solid isoleic acid which
is more difficultly digested and more prone to
ranciditv than oleie acid; further, much of the
liquid oleiec glyceride Is converted into the high-
melting stearie glyveeride, prodacing, on the whole,
a ghee-like fat but entirely lacking iy lower glyecer-
ides and in linolic acid. These chemical defliciencies
in ghcesubslitutes may lead to serioup deflctency
disgeases as has recently been demonstrated in the
case of rats by the work of the Burrs during
1029 to 1932 (J. Riol. Chemn., Vol. 82, 86 and 87},
Any ghee-substitute should, therefore, contain
the essential camponents of cow’s ghee along with
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appreciable amounts of linolic glyceride. IU is
also advisable to ensure absence of all iso-oleic
glycerides. Any oil-chemist can easily manage
the production of such a ghee-substitute.

* ‘¥ L

Dr. R. BHATTACHARJEE: °*‘ Ghee Subslilufes,
thewr Manufaclare and Trade, ”’—The manufacture
of artificial ghee has called for a large amount of
research. Started as a war meagure, mnargarine has
taken a good place as butter substitute in Europe,
In a poor country like India, where increase of
population has led {o encroachment on grazing
lands, the price of a dairy product like ghee is
very high and beyond the means of many. In
towns it is very difficult to get unadulterated
ghee, and most of the products are grossly
adulterated with vegetable and animal fats that
are positively harmful as food. It is always
better to consume a standard, pure and refined
substitute than a product adulterated with
unknown and undesirable constituents mixed up
by ignorant and uunscrupulous traders. As sucdh
the production of a good substitule, artificially
made, is.an important problem. The manufacture
of artificial ghee requires four distincet operations,
namely, the preparation of the base, refining and
de-odourising, hydrogenation and blending ot
developing the ghee odour, The preparation of
the base necessitates a very careful mixine of the
edible oils, like cocoanul, groundnut. sesame, ete.,
to make up the constituents ax near to that of ghee
as possible and great ingenuity i= called for in the
preparation of such a base. Well tried edible oils

can be safely used in the preparation of the base,
0Oil chemists and technologists are busy in the
making up of such a base. The process of refining
and de-odourising has necessitated a high standard
of technological operation. 7The product has to be
made water white in colour absolutely odourless,
and this requires the use of the best grade of oils,
Again the acidity has to be brought down to as
low a figure as €-02 9% for hvdrogenation. Naturally
in hydrogenated fat we have one of the hest
refined fats possible. The process of hydrogenation
gives us a product that is equal Lo the best samiples
of ghee in appearance and consistency, After
hydrogenation the product has the same psycho-
logical value as any ghee on the consumer and
his digestion. Finally, blending of the ghee odour
requires the highest skill. Harmless odours are
added, or the odour is developed biologically and
then blended in the finished product with some
suitable base. It cannot be gaid that the problem
is solved because there are still a number of points
to be tackled. There are four big factories in
India that produce hydrogenated oils and besides
a Jarge amount of artificial ghee is imported from
Holland which is the pioneer in this line. Time
alone will determine the value of these substitutes
on the heaith and future of the race. Digestibility
and the question of vitamins A and I) content
have to Dbe borne in mind, The researches of
Windaus, Steenbock and Drummond have solved
fhe question of vitamin D and it is hoped that
the presence of vitamin A also will be ensured at
an early date,
K. S. VARADACHAR.

Science

Chemical and X-ray Studiesin Tertiary Coals.—
DrR. (. MAHADEVAN, Assistant Superintendent,
Hyderabad Geological Survey, writes that chemi-
cal and X-rayv investigations were carried out
with tertiary coals of the same gcological age and
horizon ranging from peaty lignites to anthra-
cites. Chemical analvses of the coals indicate
that in coalification, the degradation of the cellu-
lose of the vegetable matter is at first rapid and
the lignin is more resisinut, in conformity with
the generally accepted views ; but after a certain
stage, the destruction of cellulose seems to proceed
at a much slower pace while that of lignin is more
rapid. The presence of small amounts of cellulose
in coals (as represented by Makerwal and Mach
specimens) is an interesting result in this study.

FLignins were Isolated from the coals by digestion
with alkali and purified. The X-rav pattern of
all thesze lignins are practically identical and
resemble the pattern for flax lignin. On a com-
parison of the X-ray patterns for the unireated
flax and i1ts Jignin, 1L 1s seen that except for the
observation of fibrous nature in the antreated flax
the halos in the two cases show great similarity.

In the case of lignite from Palana, the end
residual products after alkali autoclaving and
acid treatment give X-ray patterns very similar
to the ¢ camma compound ' pattern of coals.

The X-ray patterns obtained with the peaty
lignites and ligmtic coalsin the untreated state
econsist of two halos, one Inbtense and the other

somewhat fainter, the corresponding spacings for |

News.

the two groups being 3.59 AU, (intense}, 2.43

AU, (faint) and 3.5 AU, (intense) and 2.23 AU,
(faint) respectively. The anthracitic coals give
quite a different pattern showing unmistakable
indications of free carbon in fairly coarse state,

The spacing for the tertiary coals, viz., 3.5 AT,
are distinctly diﬂ"egent from the corresponding

values, »iz., 3.39 A.t]., for permocarhoniferous
cnals, 1 spite of apparent: similarity of the com-
position as determined by * proximate analysis”,
These observations are discussed in relation to the
geological history of the coal fields from where
the specimens were obtained and in relation to
the Bergius’ theory of coal formation in nature.

It is seen that in conformity with the feld

. observations, the X-ray patterns show progressive

alteration to anthracitic stage with increasing
pressure, The Palana lignites which have not
been subjected to much pressure show larger
spacings for the halo similar to a pattern for peat ;
the next set of coals,—Mach and Makerwal-—have
been subjected bto moderate pressure and thev
correspond c¢losely to the normal tertiary coals
studied from other horizons. The anthracitic
coals which are from a region of great tectonic
activity give patterns characteristic of free carhon
and mineral matter.

The distinct difference betwceen the X-ray pat-
terns of the tertiary and the upper palseozoic coals,
especially the higher spacings for the former in
spite of their sim#ar * proximate composition



