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Formation of Uro-lac

It was suggested! that the optical activity of
lac is a useful property which could be of
considerable value in investigating the reaction
of ureas and other substances with lac, which is
widely practised with a view to improve the
quality of lac in certain directions. Treatment
of lac (Kusum bleached) in butyl alcohol with
urea (10 per cent. on the weight of lac), in
presence of anhydrous sodium sulphate and
refluxing the reaction mixture at the tempera-
ture of boiling water for 24 hours, results in
the formation of urc-lac, lac in which urea
exists in the combined state. The free and un-
combined urea in- the reaction mixture is eli-
minated by repeatedly washing the butyl alcohol
soluticn with water until a portion of the
washings does not show any trace of urea as
determined by the urease test.

A control experiment without urea was also
conducted. Similar sets of experiments were
carried cut with sclero- and soft-lacs both of
which were prepared from Kusum bleached lac.
The following table gives the figures for the
acid value, specific rotation and the total
nitrogen of the resulting products:

Spceifie Total

Acid value rotation nitrogcn
2500, o/
[a]n 0

Laec .. 6381 5434 005
Lac-uro .. 5794 6006 1-30
Selero-lac .. 5282 47.96 0-(0
5y UTO .. 49,04 47.55 1.12
Softdae .. 82.39 49.19 000
5y WO .. 7850 5128 1.32

A decrease in acidity accompanies treatment
of lac or its components with urea, while a defi-
nite increase in optical activity is registered
with urea compounds of lac and its soft compo-
nent. Treatment of sclero-lac with urea does
not appear to bring about any change in its
optical activity, although it has entered into
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combination with about the same quantity of
urea. It has been found that under the condi-
tions of the experiment, about 2-8 per cent. of
urea can be made to react with lac and its
components.

P. S, Sarma.

M. SREENIVASAYA.

Department of Biochemistry,
Indian Institute of Science,
Bangalore,
March 18, 1940.

1 Curr. Sei., 1939, 8, 165.

Detection of Adulteration in ‘Ghee’
(Clarified Butter) by the Ultra-Violet
Fluorescence Technique

It has long been known that many substances
show a fluorescence under ultra-violet light
and this property of the uitra-violet light has
of late been increasingly utilised in the detec-
tion of adulteration in certain drugs, e.g., alka-
loids, cod liver oil.1,? While engaged in the
analyses of cod liver oil in the laboratory, one
of us (M.CM.),* who had considerable ex-
perience in the analysis of food materials like
butter and ‘ghee’ at the Sind Government
Laboratory at Karachi, suggested that the
fluorescence technique could be extended to the
field of ‘ghee’ analysis.

(1) To start with, about 20 to 25 samples
of ‘ghee’ from various sources were purchased
from the local market. These were all melted
at a low temperature and were exposed simulta-
neously under the ulfra-violet fluorescence
lamp (Hanovia-Muir type). A number of
common adulterants of ‘ghee’ such as groundnut
oil, cocoanut oil, cotton seed oil, hydrogenated
0il (Dalda vanaspati), gingelly oil, lard, marga-
rine, tallow, etc., were secured and treated in

* Officer attached to the Chemico-Bacteriological
Laboratory, Karachi, on deputation for training at the
Biochemical Standardisation Laloratory, Government
of India.
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the same manner under the ultra-violet lamp,
the distance from the ultra-violet ray tube and
the time of exposure remaining constant in
both cases. The results are indicated in the
following table:
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from a sample of genuine and certified butter
obtained from a local dairy firm and this was
mixed with the different adulterants in pro-
from 10 per cent. to 90 per

cent. and exposed to ultra-violet light under

portions varying

Taste I
. Nature of N
No. Article flowrescence Remarks
1| Cow ghee Deep green Slight difference in shade
2 | Buffalo ghee . » 2
3 | Groundnut oil Bright blue Shades slightly different trom cach other
4 | ‘Dalda vanaspati® .. . .. . g

51 Cocoanutoil ..

2

G | Cotton seed oil

b24

7| Gingelly oil

2

81 Lard

s e

9| Margarive 22

1| Beef tallow

11 | Mautton tallow

3

Strong blue

Light blue

20

23

L

It will be noticed from the above observations
that ‘ghee’, both from cow and buffalo milk,
yielded a deep bright green fluorescence which
was quite characteristic and differed significant-
ly from the cclour and intensity of the fluores-
cence emitted by all the common adulterants
of ‘gshee’. This observation naturally indicated
that if genuine ‘ghee’ was mixed with varying
proportions of the above adulterants, the result-
ing adulterated product would be characterised
by a mixed green-blue fluorescence, in contra-
distinction to the deep bright green of the pure
‘ghee’.

(2) To determine to what extent the nature
and degree of adulteration could be correlated
with the intermediate shades of fluorescence
between the green on the one end and the blue
on the other, a quantity of ‘ghee’ was preparedt

+ The butter was dividedinto two portions—the first
half was turned into ghee ata low temperature while the
other half was exposed to atemperature over 100° C.
Both samples gave fluorascence (Green) of equal intensity.
Oa chemical analysis the samples gave the following
results: B. R. value—42.5; Polenski value—2-2;
R. W. value—31-6, indicating that it was genuine ghee.

the Hanovia-Muir Lamp in the same manner as
described in (1) above. It was noticed that an
adulteration extending from 20 per cent. upwards
could be easily recognised by the naked eye by
watching the gradual preponderance of the blue
shade over the characteristic bright green of
pure ghee. The difference in the nature and
degree of fluorescence in the cases in which
the adulterants occurred in proportions of less
than 20 per cent., however, was not sufficiently
marked to enable any definite opinion to he
given. Further, it was realised that this method
cculd only be used as a rough qualitative
‘spot-test’” for the detection of adulteration of
‘ehee’ in general, and that this method would
not lend itself to accurate guantitative measure-
ment unless the intensity of fluorescence could
be measured and expressed in numerical terms.

(3) An attempt was therefore made to
measure the fluorescence intensity and to
establish. a relation between the intensity of
fluorescence and the degree of adulteration of
genuine ‘ghee’. The Pulfrich Photometer with
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the attached Analytical Quariz Lamp assembly,
was used for this purpose and was found to be
of particular advantage in investigating fluores-
cence phenomena. The samples of pure ‘ghee’
and the adulierated mixture dissolved in chloro-
formi were placed in 5 mm. glass cell in im-
mediate proximity to the light source employed
to excite the fluorescence (e.g., Analytical
Quartz Lamp). The fluorescence emitted by the
ultra-violet light falling on the samples was
then measured by interposing in the light path
a red colour filter (L. 1). This filter was found
after repeated trials to be the most suitable for
our purpose. In the accompanying graph,|| the
values obtained for the fluorescence intensity
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are plotted against the different concentrations
of the adulterated mixtures of ghee with
vegetable oils, ‘Vanaspati’, lard, etc.

From. a reference to the graph, it will appear
that the intensity of fluorescence is more or less
directly proportional fo the degree of adultera-
tion and that even minor degrees of adultera-

1 The samples were originally liquefied at 40° (. hefore

putting into the glass cells.  As there was a tendency
to solidification of the ° ghee * during experiments, asolu-
tion in chloroform, which was found to be non-Buores-

cent, was employed.
|| For convenience of presentation, the actual readings

are not plotted but the points are joined to form a

smonth line.
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tion up to 10 per cent. or perhaps to a lesser
degree can be recognised by this method. This
measure of fluorescence intensity can therefore
be employed as a reliable guide in estimating
the amount and perhaps the nature of the
adulterant. If this technique can be perfected,
it will place in the hands of the analysts a
methed which is not only easy and rapid but is
likely to give a much more accurate and reliable
information regarding adulteration of ghee and
may obviate all the laborious chemical proce-
dures now employed in the detection of
adulteration in ‘ghee’, which is by far the
commonest article found adulterated in the
Indian dietary.

We wish to acknowledge our indebtedness to
Colonel R. N. Chopra, c.LE, Lm.sS. (r.), for
placing before us all facilities for work and to
Prof. G. Sankaran and.to Mr..P. K. Seshan for
the use of the ultra-violet ray-Pulfrich Photo-
meter aésembly. '

' M. C. MUTHANNA.
B. MUKERJI.
Biochemical Standardisation Laboratory,
Government of India,
110, Chittaranjan Avenue, Calcutta,
March 5, 1940.

! Common, R. H. {1937) : 4 nalyst, Vol. XX11, p. 784.

2 Tyengar, N. K. and Mukerii, B., Ind. Med. Gaz.,
Vol. LXXIV, p. 215.

Calcium Utilisation from Green Leafy
Vegetables

IT is well known that rice is deficient in calcium.
Of the many rice varieties (mostly South-
Indian) investigated in this laboratory, the
maximurm calcium content was about 20-25 mg.
per cent. Rau and Ranganathan! have shown
that the quantity of calcium obtained from a
rice diet is not more than 0-1 to 0-15 gm. per
day while the daily requirement of an adult
(according to Sherman) is 0-5 to 0-6 gm. The
present investigation was taken up with a view
to find how far the green leafy vegetables
(which are rich sources of calcium) would
supplement a low calcium rice diet.



