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New Color Test and Solvent Systems for the Identification of Alprazolam
Drug in Food and Biological Matrices by Thin Layer Chromatography

Introduction

Alprazolam is a benzodiazepine group drug
which acts as sedative/ depressant and of-

ten misused in criminal activities like date-rapes, rob-
beries, assaults and other crimes by spiking in soft-
drinks, alcoholic beverages, food-stuffs etc [1][2]. It is
one of the most potent drugs of its group and shows
synergetic effects when used with other drugs or al-
cohol [3][4].  The symptoms include severe sedation,
behavioural changes and intoxication and higher
doses may prove fatal [4][5]. It is also covered in NDPS
Act 1985 as a Psychotropic Substance [6].

Literature abounds with information about vari-
ous methods of detection of Alprazolam in biologi-
cal and non-biological matrices [7]. Color tests and
Thin Layer Chromatography (TLC) are the oldest
methods and have been improvised over decades.
In the present study, we have validated a color test
that has been used for acidic drugs belonging to
benzodiazepine class and successfully performed

it on Alprazolam which is basic in nature [7] after
slight modification. Additionally, we have devel-
oped new solvent systems for TLC method which,
to the best of our knowledge, has not been men-
tioned in literature.

Materials Used

Preparative TLC Plates were purchased from
Merck. Ammonium-n-vandate was purchased from
Thermo. Acetic Acid; Acetone; Ammonia; Ammo-
nium Sulphate; Ammonium Chloride; Benzene; Bis-
muth Subnitrate; Chloroform; Carbon tetrachloride;
Diethyl-ether; Absolute Ethanol (Merck); Ethyl ac-
etate; Isopropanol; Phosphoric Acid; Potassium Io-
dide; Methanol; Hexane; Hydrochloric Acid; Nitric
Acid; Sodium Sulphate anhydrous; Sodium Tung-
state; Sulphuric Acid; Sodium Nitrite were pur-
chased from Merck.

All the chemicals were of HPLC grade.
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Methodology

Standard Preparation
Alprazolam (Alprax) tablets (0.5mg) were pur-

chased from Torrent Pharmaceutical Ltd. and dis-
solved in chloroform to prepare 0.4 mg/ml solution.

Sampling
Five categories of samples were collected: A-Cream

Biscuit (Sunfeast Bounce Choco Twist Cream Biscuits);
B-Cold-drink (Thums up 600ml pack); C-Alcoholic Bev-
erage (Magic Moment VODKA with apple green flavor);
D-Animal Viscera (Goat Liver); E- Post-mortem human
blood. All the samples were tested negative for the pres-
ence of Alprazolam by TLC before sample preparation.

Sample Preparation
Powdered sample A(~17.0788 g); samples B&C(~50

ml); homogenised sample D(~100g) and sample
E(~20 ml) were taken separately and powdered
Alprax tablets (~2mg) were added to each of the above
samples and mixed thoroughly. They were kept at
room temperature (27°C) for not more than 6 hours
before extraction (mean plasma elimination half-life
range of alprazolam= 6.3-26.9 hours) [8].

Extraction
Food samples A, B & C were extracted using Acid-

Base Extraction technique [7] as follows: The samples

were made acidic (pH=3) and extracted with diethyl
ether thrice and then passed through anhydrous so-
dium sulphate. This organic layer was separated and
evaporated to dryness and kept aside as acidic frac-
tion for further analysis. The aqueous layer was made
basic (pH=8) and extracted with chloroform: diethyl
ether (3:1) and passed through anhydrous sodium
sulphate. This organic layer was separated and evapo-
rated to dryness and kept aside as basic fraction for
further analysis. Sample D was first digested using
ammonium sulphate method and further extracted
using the same Acid-Base Extraction technique as
mentioned above. The acidic and basic fractions were
separately collected for analysis. Sample E was pro-
cessed by “Sodium-Tungstate Digestion Method” and
extracted by the same technique as done for other
samples. The acidic and basic fractions were sepa-
rately collected for analysis.

Color Test
Mandelin Test [9] was modified in our study by

using 20% ammonium-n-vandate in concentrated
sulphuric acid instead of dilute acid as mentioned in
the literature.

Thin Layer chromatography: Acidic & basic frac-
tions of all the samples were reconstituted individu-
ally by chloroform and TLC was performed. Different
solvent systems were tested and the results compared
(Table 1). The spots were visualized under UV light
(254nm) and then after spraying with Dragendorff’s
reagent [10].

Table 1: Solvent Systems Tested for Alprazolam

S.No Solvent System Ratio

I Ethyl acetate 100 %

II CHCl  : Acetone3 90 : 10 80 : 20 70 : 30 60 : 40

III CHCl  : MeOH3 97 : 03 90:10** 60 : 40

IV Ethyl acetate : MeOH 
: NH3

85:10:5
(No spot)

85:10:25 50:40:10 40:45:15 45:45:10*

V CHCl  : Acetone: 
Ethyl acetate : MeOH

3 50:50:50:5 50:50:50:10

VI Benzene : Acetone : 
NH3

50:50:2 50 : 50 :10*

VII Hexane :  CHCl  : 
MeOH

3 50:50:10 50:40:10 10:40:50*

VIII C   CCl  : MeOH4 70 : 30 75 : 25 60:40*

IX Acetone : CHCl  : 
isopropanol

3 90:05:05 80 :10 :10 75:20:05

*Best Solvent Systems found in our study
**Good Solvent system mentioned in literature [7]
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UV-Visible Spectrophotometry [11]
TLC spots for Alprazolam standard and samples

were eluted separately on different TLC plates and
visualized under UV light (254nm). The spots were
scraped and dissolved in 0.1N HCl and analysed [9]
by double beam UV-Visible Spectrophotometer (ECL
UV5704SS).

Result and Discussion

Mandelin Test has been mentioned in the litera-
ture for acidic drugs but it was modified in our study
to be applicable for Alprazolam (a basic benzodiaz-
epine drug) to give satisfactory results. Positive re-
sults were obtained as detected by a play of colours
(orange-> brown-> chocolate-brown-> greyish-  green
-> olive- green->parrot green) with an interval of 1-2
minutes between two consecutive colors for
Alprazolam in Standard and prepared samples when
compared with blank solutions.

TLC is one of the most popular techniques used in
forensic science laboratories for screening of drugs in
biological & non-biological samples. In our study, we
have discovered the best solvent systems that can be used
for detection of Alprazolam drug, which to the best of our
knowledge have not been mentioned in the literature;
(Ethyl Acetate: Methanol: Ammonia::45:45:10; Rf=0.90);
(Benzene: Acetone: Ammonia:: 50:50:10; Rf=0.46); (Hex-
ane: chloroform : methanol:: 10:40:50; Rf=0.85); (Carbon
tetrachloride: methanol::60:40; Rf=0.79). The color of the
spots as observed under UV light (254nm) was dark blu-
ish black with no fluorescence and after spraying with
Dragendorff’s reagent was orange, as expected from this
drug of benzodiazepine class.

The UV-Visible Spectrograph pattern and lmax of
food and beverage samples A,B&C (213.5nm, 215.0nm
& 216.5nm respectively) was found to show hypso-
chromic shift from that of the standard drug (218.0
nm) upon analysis. The spectra from viscera and
blood samples D & E (219.0nm & 219.0nm) respec-
tively were found to be comparable with that of the
standard drug (218.0 nm) with an error ±1.

Fig. 1: Standard Alprazolam
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 Fig. 2: Sample A

Fig. 3: Sample B
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Fig. 4: Sample C

Fig. 5: Sample D
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Conclusion

The Mandelin color with a slight modification as
found in our study test can be successfully employed
for the testing of Alprazolam in routine forensic
analyses. Our study also suggests that TLC method
can be improvised by changing the solvent systems
for detection and screening of this drug in forensic
science laboratories. This drug can be tested in both
food and biological samples.
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