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The place of ghee in Indian dietaries.?Ghee 
iormg one of the chief sources of vitamin A in 

the diet of Indians and specially of vegetarians. 
It is consumed as ghee and in fried preparations 
such as puri, fried fish, meat cutlet, vegetable 
curry, mutton curry and sweetmeats. Tnere is 

a considerable variation in the vitamin A content 
of butter and gnee prepared from the milk of 
cows in ditterent parts 01 India. 

Quantity oj ghee consumed in different 
provinces 0/ lnaia.?The diet surveys in 

dinerent provinces 01 India are not yet complete. 
The uata obtained so lar provide some lnioima- 

tion 011 tne consumption oi gnee 111 umeient 

parts ol India. i he^e ngures reier apparently 
to raw ghee and not to gnee in tlie cooked lorm. 

Jfrom taDie 1 we nave an luea of tlie 

quantity ol vitamin A available from the Indian 

uietaries. The highest recorded amount 01 gnee 
consumed is 2.0 ut. {L>. JJ. Mitra, ine 

hignest value ol vitamin A 111 gnee so lar re- 

corded is do I.U. per gramme (Muthanna and 

toesnall, Oil U11S Ua&lS, 6,vOO i.U. of 
vitamin A is consumed in 2 ounces of ghee. 
Tins however is omy approximately the minimum 

aany requirements. it is aiso ouvious that in 

tne majority 01 tne provinces tne consumption 
Is ueiow 1 0/1., lnaKin^ vitamin A consumption less 

than nail 01 tne minimum requirements. iins 

amount is maue sun lower 11 gnee with a lower 
vitamin A content such as 10 i.U. \Mutnaiiiia 
anu Keshan, loc. ca.), or even 11 the average 

type 01 gnee with 20 to 2b i.U. is consuineu. 
iLjject of heating.?Many workers have 

recorued loss ol vitamin a in ghee 011 heating, 
it has been shown mat heat 111 tne presence of 

air, aeration and hyurogenation is uestructive 

to vitamin A ^v^uewcu,. ryoo ; iJiumhiond, 
Uhannon and Coward, l92oJ. Banerjee and 
Doctor studied the loss of vitamin A in 

gnee due to exposure, nrauiation and auto- 

OAidation. it has also been reported that 
vitamin A is destroyed in 1111IK as a result of 
boning (JJecaro aim fcpeier, iyo5). 

bjjcct oj cooking.?i^itue lnionnation is avail- 
able with regard to loss ol vitamin A in ghee 
us a leault 01 its use lor cooKmg. in oruer to 

elucidate this point, it was tnougnt worth wnne 
to carry out eApernnents on the estimation of 
vitamin A in tne (1) original ghee, (2j gnee 
leit over alter cooK-ing ana &nee eAtrucwed 
ixom tne cooi^ea 100a. /innost an tne metnous 

ol cooking uone with ghee were employed. 

Preparation oj puri and other articles : Puri.?Atta 
was mixed with a requisite amount oi water and gliee 
and kneaded into a unnorm dough of proper 
consistency. Portions of tnat dough were rolled into 

circles 01 unilorm thickness and iried in ghee. The 

gnee was first heated lor about 3 minutes and tne frying 
was continued Irom 12 to 15 minutes at a temperature 
between 200JC. and 250?C. The average weight of 
each puri thus prepared was about 20 gm. Three such 

puris were then cut into small pieces and dried in a 

vacuum desiccator overnight. Then they were placed 
within an extraction thimble and the ghee was 

extracted "with freshly distilled ether in a soxhlet five 
or six times. The ether was evaporated and the ghee 
obtained from the three puris was about 10 gm. Its 
vitamin A content was estimated. 
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Table I 

Consumption of ghee in different provinces 

Province 

Madras 

Mysore 
Orissa 
C. P. and Berar 

Bengal 
Bihar 

Delhi 

U. P. 
Punjab 

Hyderabad 

Coorg 

Bombay 

District 

Mayanur and 
Chingleput. 

Mysore 
Puri 
Nagpur 
Tirodi 
Warud 
Calcutta 
Jamshedpur 

Najafgarh 

Narendranagar 
Ferozepore 

Nizamabad 

Mercara Town 

Villages near to 

Mercara Town. 
Bombay City 

Population 

Rural 

Do. 
Urban 
Rural (poor class) 

Do. 
Rural 
Uiban (well-to-do) 
Urban 

Rural 
Semi-urban 
Rural 
Rural 
Urban (middle class) 
Sweepers 
Small agriculturists. 
Depending on agricul- 
ture only. 
Urban 

Rural 

Urban (middle class) 
Sweepers 

Quantity per 
consumption 

unit per day, oz. 

Only 3 families 
out of 44 found 
to consume ghee 
0.5 to 0.9 
0.1 
0.2 
0.14 
0.3 
Nil 
2.0 
0.5 to 1.8 (ghee 
and vegetable 
oil). 
0.5 
0.3 
0.4 
1.2 
1.5 
0.4 
0.08 to 0.16 
0.2 to 0.4 

0.1 

(Ghee -}- butter) 
Nil 

0.7 
Nil 

Surveyed by 

Aykroyd and Krishnan (1937). 

Singh (1939). 
Bhave (1941). 

Do. 
Do. 

D. D. Mitra (1939). 
K. Mitra (1940). 

Shourie (1939). 
Do. 

Ahmad and Gore (1938). 
Do. 
Do. 

Daver and Ahmed (1942). 
Do. 

Bhave and Bopaiya (1942). 

Do. 

Niyogi and Sukhatankar (1939)- 
Do. 

Brinjal, potato chip and fish.?Chips of brinjal, potato 
and fish were coated with a paste made up of dal, 
flour, salt and spices and were fried in fresh quantities 
of ghee in each case. The temperature during the 
process of frying was between 200?C. and 220?C. and 
it was continued for 8 to 10 minutes. The fried articles 
were then dried in a vacuum desiccator and ghee was 
extracted in a soxhlet as described above. Its 
vitamin A content was estimated. 
Mutton cutlet.?Mutton was chopped into pieces and 

then coated with egg white mixed with bread crumbs. 
The raw cutlets were then fried in ghee for 5 minutes 
at a temperature of about 200?C. Ghee was then 
extracted from the fried cutlets, and its vitamin A 
content was estimated. 
Mutton curry and vegetable curry.?A few sliced 

onions were fried in some gnee at about 200?C. Then 
some pieces of mutton were spiced with the fried sliced 
onion and cooked for 16 minutes as usual. The tem- 
perature during cooking ranged from 95?C. to 99?C. 
In a similar manner vegetable curry was prepared 

with lady's finger, cauliflower, potato, etc. and the 
temperature during cooking was about 97?C. 
In the case of curry, the solid materials were ground 

in a mortar and the whole mass was diluted with 
water. The solution was then extracted with distilled 
ether. The ether solutions were orange-coloured in the 
case of both the curries, and so they were shaken for 
a minute or two with noriie charcoal just sufficient to 
remove the pigments only. The ether being evaporated, 
ghee was obtained. 
Sweetmeat (lady-canning and chanar jilipi).?Small 

balls of chana (chana mixed with requisite amount of 
flour) were prepared and fried in ghee for 11 to 
12 minutes. The temperature of frying was between 
140?C. to 160?C. The fried balls were then dipped into 
hot dilute sugar solution, which are popularly called 
4 
lady-canningsIn this way, three lots of lady-canning 
were prepared. 
Another variety of sweetmeat ofdifferent shape called 

' chanar jilipi' was prepared in a similar manner but 

the frying was continued for a lesser period, say 7 to 
8 minutes. After frying they were dipped into the 
same sugar solution which was finally heated for 
6 minutes at 93?C. 
The lady-canning and chanar jilipi were separately 

ground in a mortar, diluted with water and extracted 
with ether. The ether solution was then evaporated to 
dryness to obtain the fat. 
The original 

' 
chana' had been examined before and 

found to contain no vitamin A. 

Method of estimation of vitamin A.?The 
spectrophotometry method was employed for 

vitamin A determination. 

About 5 to 10 grammes of ghee were saponified and 
the non-saponitiabie fraction was dissolved in about 
10 e.cm. cyelohexane. The quartz cell was then filled 
with this solution and the compensating cell with the 
solvent. A series of exposures were given by gradually 
reducing the aperture ot the rotating sector and the 

spectra were photographed in a medium-size quartz 
spectrograph. The 'extinction coefficient of a 1 per cent 
solution in 1 cm. cell at 328 ni/n was determined from 
the photograph. This value of the extinction coefficient 
multiplied by the factor 1,600 gives the potency of 
vitamin A in International Units. 

The potency of vitamin A was also determined 
by the colorimetric method for comparison. 
In this method the blue colour produced by the 

action of saturated solution of SbCU in chloroform on a 

certain known volume (0.2 c.cm.) of the nonr 

saponifiable fraction of ghee in chloroform was matched 
with the standard blue-coloured glasses in the Lovibond 
tintometer. The blue units were then multiplied by the 
conversion factor (which is about 50 for a 20 per cent 
solution in a 1 cm. cell) for obtaining the potency in 
International Unita. 
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, , Quantity of ghee 
Quantity of ghee from 100 gm. 0f 
extracted, gm. food, gm. 

?ur*. .. 200-250 134?10 

!6.6 

t 
.. 200-220 

8-10 
60 ? 15.0 

{J,ato chip .. 200-220 8-10 
45 7 15.5 

* 
h 9fM\_99n 8?10 

55 8 14.5 

Mutton cutlet iSUoO 6 
83 12 145 

Mutton cuny .. j 
200 H J m 

95 11 11.6 

Vegetable curry { 
2? ** j 10i 102 8 7.8 

, Sweets: 

?, 

Lvdy-canning 140-160 
11 . , 

00 10 11.0 

for each lot. 
with sugar 
solution. 

Chanar jMpi 

" a 10.0 

Results.?Table II gives the amount of ghee 
Present in the various cooked foods. Table III 
8lves details of vitamin content of original ghee 
^ samples) and of ghee left over after cooking 0r Stained from the cooked food. 

Table III 
Effect of frying and cooking on vitamin A 
c?ntent of ghee obtained from a village near 

Calcutta 

Name of fried 
or cooked 
articles 

Puri 

Brinjal 

Potato chip 

Fish 

Mutton cutlet 

Mutton curry 

Vegetable .. 

Quality of ghee 

Sample I 

Left after frying 
puri. 
Extracted from 
puri. 
Left after frying 
brinjal. 
Extracted from 
brinjal. 
Left after frying 
potato chips. 
Extracted from 
potato chips. 
Left after frying 
fish. 
Extracted from 
fried fish. 

Sample II 

Left after frying 
mutton cutlet. 
Extracted from 
mutton cutl?t. 
Extracted from 
curry. 
Extracted from 
curry. 

Potency of 
vitamin A 

Spectro- 
photo- 
metry 
method, 
I.U./gm. 

24 

Nil 

Nil 

4 

5 

5 

5 

4 

5 

18 

4 

3 

3 

2 

Colori- 
metric 
method, 
I.U./gm. 

26 

Nil 

Nil 

5 

Not done 

3 

Not done 

5 

Not done 

15 

5 

4 

4 

Not done 

Table III?concld. 

Name of fried 
or cooked 
articles 

Lady-canning 

Chanar jilipi 

Quality of ghee 

Sample III 

Extracted from 
lady-canning. 
Left after frying 
the first lot. 
Left after frying 
the third lot. 
Extracted from 
jilipi. 
Left after frying 
jilipi. 

Potency of 
VITAMIN A 

Spectro- 
photo- 
metry 
method, 
I.U./gm. 

25 

4 

11 

Nil 

13 

17 

Colori- 
metric 

method, 
I.U./gm. 

28 

5 

15 

Nil 

15 

16 

Discussion.?At the high temperature of fry- 
ing, which is above 200?C., most of the vitamin 
A present in ghee is destroyed, and consequently 
the ghee extracted from the fried articles is 
found to be very poor in vitamin A content. 
Traces of vitamin A detected in fried fish, 
brinjal, potato chip, and other articles may be 
due to the fact that the ghee was heated only 
for a short time. For large-scale preparations 
as required in families and shops, the heating of 
ghee is prolonged more than 10 minutes, in which 
case practically all the vitamin A will probably 
be destroyed. It would appear that from the 

dietary survey made so far it will not be possible 
to assess the real intake of vitamin A by means 
of estimating the consumption of ghee. 
Summary.?'The highest level of intake of 

vitamin A through consumption of fresh and 

genuine ghee never reaches more than the 
minimum requirement in India. Vitamin A in 
ghee is destroyed at the high temperature of 

frying, and the ghee carried along with the fried 
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articles contain practically no vitamin A. Even 
with small-scale preparations, however, when 

ghee is heated for a short while, it is found to 
contain only 25 per cent or less of the original 
vitamin A. 
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