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Abstract

Series of poisoning caused by high level of
adulterants in alcoholic beverages appeared in al
over the country. The ingestion of drinks with the
nonqualified raw materials containing high levels of
adulterants can cause serious health difficulties like
metabolic problems, blindness, permanent
neurological damage or even death. This is a great
risk for consumers of alcoholic beverages taken from
unknown sources. There have been reported cases of
spread of alcohol poisonings when the less expensive
and easy to obtain adulterants were substituted for
ethanol in alcoholic beverages. This way “of
counterfeiting alcoholic drinks was the reason of
massive acohol poisoning. Poisonings by toxic
chemicals such as methanol, furfural, urea, acetone
etc occur in all over the world. The aim of the study
was to estimate the alcoholic strength of the samples
of the liquor and to identify the adulterants present in
seized samples of liquor.
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INTRODUCTION

Alcohol is a colorless, inflammable organic
compound characterized by presence of one or more
hydroxyl group (OH) attached to a carbon atom of
alkyl group (hydrocarbon). They are used as
sweeteners and in making perfumes, are valuable
intermediates in the synthesis of other compounds,

and are among the most abundantly produced organic
chemicals in industry. Perhaps the two best-known
alcohols are ethanol and methanol. Ethanol is used in
toiletries, pharmaceuticals, and fuels, and it is used to
sterilizeahospital instruments. It is, moreover, the
alcohol™njalcoholic beverages Ethyl alcohal is
reCognized as the most widely used psychoactive
drug)in the world. It is normally contained in
aleoholic beverages and is usually taken for pleasure,
but can also be employed as a depressant. Due to its
effects on human organism the popularity is linked to
the content of ethanol but poisoning caused by high
level of adulterants such as methanol, furfural, urea,
acetone, chlora hydrate, etc in acoholic beverages
appeared in al over the world. According to Bureau
of Indian Standards (1986), the ethanol content of
whisky, rum, brandy and gin (IMFL) are mandated at
42.8% volume by volume (75° proof) and of country
liquor or arrack at 33.3% volume by volume (65°
proof) at 15/15° C. The Bureau of Indian Standards
specifies that for the manufacture of IMFL and
arrack, the basic material is Rectified spirit
(manufactured by distillation of molasses) of not less
than166 proof. The ingestion of drinks with the
nonqualified raw materials containing high levels of
adulterants can cause serious health difficulties like
metabolic  problems, blindness, permanent
neurological damage or even death.

Materialsand M ethods

The Six seized samples of liquor were collected from
Excise department, Allahabad. The Laboratory
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work was carried out at the Chemistry division of
Forensic Science Laboratory, Lucknow. These
samples are as follows —

Name of the samples

Mahuwa (kachchi) , Allahabad

Bullet no— 1 (Desl)

838 (Des)

Mc-Dowel’s(whisky)

Kachchi (a) , Lucknow

Kachchi (b) , Lucknow

Quantitative analysis

One simple but very accurate way for the
determination of alcoholic strength of the liquor
sample is through the use of a specific volumetric
container called the pyknometer.

Observations:

Room temperature = t°C

Mass of empty pyknometer = W 4
Mass of pyknometer + water = W, q
Mass of pyknometer + liquid = W3 4
Calculations:

Mass of water= (W,-W,) g

Mass of liquid= (Ws-W,) g

W3-W1

Specific gravity at 60°/60°F = o=

The Specific gravity of a given liquid, at 60°/60°F is
Determination of ethanol content of the sample can

be done by using Temperature correction table and
Alcoholic table.
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Qualitative analysis

Test for Methanol

Schiff’s reagent Test
Procedure

To 4-5 ml of the ditillate, 0.5 ml of ethyl alcohal, 2
ml of 3% potassium permanganate solution and 0.2
ml of phosphoric acid were added in a test tube and
kept aside for 10 minutes. The 1 ml of 10 % oxalic
acid was added followed by 1 ml of concentrated
sulphuric acid and the contents were cooled to room
temperature now 5 ml of Schiff’s reagent was added
to it and color was observed after 30 minutes.

Test for Furfural
Furfural Test

Proeedupre

5 ml sample was taken in atest tube and then diluted
with 5 ml of water after thorough mixing added 0.5
ml of aniline to it followed by about 1 ml of glacia
acetic acid and kept aside for 5 minutes and the result
was observed.

Test for Urea
Biuret Test

4 ml sample was taken in a Petri dish and alowed to
heat it at 100 degree Celsius and then added 1 ml of
Sodium hydroxide solution in a Petri dish and again
alowed to heat it. Now added 1 ml of Copper sulfate
solution to it and after that color was observed.

Test for Fungus

Microscopy Test

Procedure

2 drops of sample was taken in a glass dide and put

cover dip on it and then result was observed after
putting the slide under microscope.
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Results and Discussion
Quantitative estimation
Table 1: Alcohalic strength of the sample

Room Temperature = 76 degree F

Samples | Specific gravity | Strength

0.973 19.98% v/v

0.953 35.65% v/v

0.978 15.66% v/v

0.943 41.81% v/v

ISSN-2347-9698
Volume 3 Issue 7, July 2015

purple color shows negative reﬂult for the presence of
methanol

Table 3: Test for the presence of Furfural

Furfural Test-

0.975 18.30% v/v

Samples Observation

0.970 22.65% v/v

The Ethyl alcohol percentages in the seized liquor
samples were found to be under the permissible
limits described by BIS.

Qualitative test

Table 2. Test for the presence ﬁb
M ethanol \Q
Schiff’s reagent test- \

Red color appear

Brown color appear

No color appear

No color appear

Red color appear

Observation

Samples

S Purple color not observed

Purple color not observed

Purple color not observed

Purple color not observed

Purple color not observed

Purple color not observed

Red color appear

Fig 2: Red color confirms the presence of furfural
Table4: Test for the presence of urea

Biurate test

Samples Observation Result

S Purple color appear | Positive

S No color appear Negative
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No color appear

Negative

No color appear

Negative

Purple color appear

Positive

Purple color appear

Positive

Fig 3: Purple color confirms the presence of urea

Table5: Test for the presence of fungusin

the samples of liquor

S

Microscopy test — \\
Samples Observation esult

Fungus particle and

St debris were observed

Positive

Fungus particle and
debris were observed

Positive

Fungus particle and
debris were observed

Positive

Fungus particle and
debris were observed

Positive

Fungus particle and
debris were observed

Positive

Fungus particle and
debris were observed

Positive
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Fig 4: Presence of Fungus under Microscopy at 40X

The quantitative test results reported shows that the
alcoholic strength of the seized samples of liquor is
within permissible limits described by BIS. The
maximum and minimum alcohoalic strength for seized
samples of liquor are 41.81% v/v for the sample S,
and 15.66% v/v for the sample S5 respectively.
According to BIS 42.8% v/v acoholic strength is
permissible in India but the presence of high level of
adulterants make the liquor unfit for drinking. The
qualitative test results reported shows that the out of
six seized samples of liquor three samples S;, S5 and
ntaips.illicit components like Furfural, Urea. S,
show negative results for these illicit

ents. All the samples show positive result for

Q resence of Fungus. Methanol is not present in
& y of the seized samples of liquor.

Summary and Conclusion

In the present study seized samples of liquor S; S, S;
S, S and Sg were obtained from Excise department,
Allahabad. The Laboratory work was carried out at
the Forensic Science Laboratory, Lucknow, India.
The quantitative estimation for the alcoholic strength
of the seized samples of liquor are mentioned in table
1, showing that the acoholic strength of liquor are
within permissible limit of the BIS. Various
qualitative tests for the detection of illicit components
e.g. Methanol, Furfural, Urea, and Fungus were
performed (table 2 to 6). The seized samples when
analyzed gave negative results indicating the absence
of these illicit components however positive results
indicating the presence of these illicit components
which make the liquor illicit and unfit for drinking.
The presence of these toxic chemicals in liquor is
directly connected to the various types of serious
health difficulties such as metabolic problems,
blindness, Trauma, organ system damage,
various cancers, permanent neurological damage
or even death.
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