Determination of Zinc in Pharmaceutical Preparations by Atomic Absorption
Spectroscopy Using Mixed Solvent System

"JANWAR, "A.BOKHARI, ""KH.HHAIDER AND "'R MAHMOOD
.. Institute of Chemistry, Punjab University, Lahore, Pakistan.
Department of Pharmacy, Punjab University, Lahore, Pakistan.

(Received Sth October, 1989, revised 14th January, 1990}

Summary:A direct method, based on atomic absorption spectroscopy, is described for the micro-
determination of zinc in pharmaceutical preparations. The samples were dissolved in a mixed sol-
vent containing water, hydrochloric acid, ethanol and butanc-2-one. The solution was then
aspirated into an air- acetylene flame and absorbance of zinc was measured. Effects of organic
solvents and hydrochloric acid on zinc absorption have been investigated. Metallic zine was used
as the standard. The method has been found simple, rapid and equally useful for organic and in-

organic zinc in pharmaceutical preparations.
Introduction

Zinc is an essential element in nutrition and
traces are present in many foods. It is a constituent
of several enzyme systems including carbonic an-
hydrease, alcohol dehydrogenase and a]k.alil.ie
phosphatases and it is present with insulin in
pancreas [1]. Deficiency of zinc is associated with
impaired growth, parakeratosis and retarded sexual

maturation [2]. Due to its biochemical and phar-
maceutical significance zinc is employed as antibac-
terial and antimicrobial agent alongwith other
therapeutic medicines. Zinc-insulin is a drug of
choice for diabetes mellitus. Similarly a number of
zinc compounds are used as astringents for opthal-
mic use and in ointments for skin diseases. Zinc has
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to be invariably determined in zinc containing
medicines because overdosage of this element may
cause nousea, vomiting, chills, fever, salivation and

headache [3].

By atomic absorption spectroscopy zinc has
been determined in various matrics including water
[4], soils [5], fertilizer [6], human milk [7], fish [8],
biological materials [9], alcoholic beverages {10]
and metallurgical products [11]. In most of the
cases the analysis becomes tedius and combersome
by involving prior decomposition of the sample, ex-
traction of the metal into an organic solvent and
then back extraction to aqueous medium [12]. The
steps may give rise to the loss of metal and yield in-
accurate results. Aspiration of pure organic extract
has its own disadvantages as organic solvents tend
to make the flame smoky, opaque and very reduc-
ing. To avoid such problems use of a mixed
aqueous-organic solvent is the most suitable choice
that makes it possible to work with either inorganic
or organic zinc compounds. Such a mixed solvent
would have four components: an organic solvent to
dissolve organo-zinc compounds; water to ac-
comodate inorganic metal; hydrochloric acid to
keep the metal in solution and ethanol to blend the
other components and control the flame conditions.

In this work zinc content of various drugs has
been determined by merely dissolving the sample in
the mixed solvent and aspirating the solution into
flame. This approach has been shown to work well
for organo-tin [13] and organo-antimony {14] com-
pounds.

Experimental
Equipment

Varian 1275-AA atomic absorption spectro-
photometer equipped with a standard hallow
cathode lamp was used. Zinc absorption was
measured in an air-acetylene flame at 213.9 nm.

Reagents
All the reagents of AnalaR grade and doubly

distilled water were used throughout this work. All
the organic solvents were used as such.
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Zinc Standard Solution

Standard solutions, containing 100 ug ml!
zinc was prepared by dissolving 0.1g AnalaR grade
zinc metal in minimum quantity of dilute
hydrochloric acid and diluting to 1000 ml with
water. Calibration solutions were prepared by fur-
ther dilution of 100 ug ml™? solution.

Calibration

In a set of ten 100 ml volumetric flasks, trans-
fer the aliquots of zinc standard solution containing
10-100 ug of zinc. Add 5 mi of butan-2-one to each
flask followed by 5 ml! of hydrochloric acid. Then
add 30 ml of cthanol to each flask, Mix well and
make up the volume with water. Prepare a compen-
satory blank without adding any zinc solution.
Nebulize each solution into a medium air-acetylene
flame and measure the absorbance at 213.9 nm.
against compensatory blank. Prepare a calibration
graph by plotting absorbance values against con-
centration of calibration solutions.

Drug Samples

Dissolve powdered drug sample equivalent to
10-100 ug zinc in 5 ml hydrochloric acid. Keep it
with occasional shaking for ten minutes. Then add 5
ml of butan-2-one and 30 ml ethanol. Mix the con-
tents gently and make up the volume to 100 ml with
water.

For liquid preparations, pipette out a known
volume of sample containing 10-100 ug zinc into a
100 ml flask. Treat it with butan-2-one,
hydrochloric acid and ethanol (as in calibration)
and make-up the volume with water. Nebulize the
samples into flame under same conditions as used
for calibration,

Resuits and Discussion
Effect of Hydrochioric Acid

As hydrochloric acid has been used as one of
the constituents in the mixed solvent to dissolve
zinc compounds and to keep the inorganic zinc in
solution, its effect on zinc absorption is explored.
Different volumes of 6M hydrochloric acid (1-10



DETERMINATION OF ZINC

Jour. Chem, Soc. Pak. Vol. 12, No.2, 1990. 159

Table-1: Zinc Found in Drug Samples by the proposed Method.

No. of

Determination

Drug Sample

Zinc {%) reported Zinc (%) found

Hazeline (Eye Drops) 5
Welcome Pakistan Ltd.

Karachi.

Mendoza (Eye Drops) 5
Chas. A. Mendoza

Karachi Pakistan.

Cicatrin (Powder) 7
Wellcome Pakistan Ltd,,

Karachi.

Protamine, Zinc-Insulin 7
(Suspensions) .

El Lilly Itaglia

Sesto Fiorentino-Firenze (Italy).
Stresstabs (Tablets 600 mg) 7
Leaderle Labs.

Cyanamide Pakistan Ltd.

Karachi.

0.0202 0.0182

0.1863 0.1500
0.0168

0.0080

0.08-0.1 mg/cc. 0.0855 mg/cc

1.6136 1.6175

ml) has been added into aqueous standards con-
taining equal quantity of zinc. As shown in Fig. 1,
initially the acid enhanced the absorption mildly but
later on it remained uneffected. The slight enhance-
ment in zinc absorption may be attributed to the
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Fig.1: Effect of hydrochloric acid

dissociation of molecular species by the addition of
adeqguate quantities of hydrochloric acid.

Effect of Acetone and Butan-2-one

Acetone may be used as one of the con-
stituents of the proposed solvent mixture to help in
dissolving organo-zinc compounds, hence the effect
of acetone on zinc absorption has been checked by
adding its different volumes in aqueous zinc solu-
tions containing equal quantity of the metal. As
shown in Fig. 2 acetone showed a pronounced ef-
fect on zinc absorption. It increased the absorption
steadily when added 10-50%. This increase was
mainly due to the improvement in up-take rate and
favourable flame conditions.

In present work however a relatively better
solvent for organo- metallic compounds, butan-2-
on¢, has been used. This solvent became immiscible
when its volume exceeded than 25% in water. Ef-
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fect of different volumes of butan-2-one on zinc ab-
sorption is shown in Fig. 3. Similar to acetonc,
butan-2-one also increased the absorption in start
but higher concentrations of this solvent depressed
the absorption in a medium air-acetylene flame.
The decrease in absorption may be due to the fact
that excessive addition of butan-2-onc has changed
the thermal conditions of the flame which affected
adversely to the atomization of zinc.

Effect of Ethano!

Ethanol was a major constituent of the
proposed solvent mixture. Its function was to blend
the rest of the solvent components and to control
the flame conditions. Effect of ethanol concentra-
tion in the range 10-90% on zinc absorption is
shown in Fig. 4. There is a slight decrease in ab-
sorption in start and then by increasing the ethanol
concentration more than 50%, the absorption was
enhanced significantly. This change in ethanol be-
haviour is probably due to the change in up-take
rate. Up-take rate is always inversely proportional
to the viscosity of the solution. It has been observed
that viscosity reached to its maximum value when
ethanol is present with water in 1:1 ratio. So at this
ratio the up-take rate is minimum, Therefore as
shown in Fig. 4, minimum zinc absorption has been
found when 50% ethanol was present in the solu-
tion,

Zinc in Drug Samples

Zinc content in a number of drug samples has
been determined by the proposed method and the
results obtained are compared with the reported
values in Table-1. Except only one drug, the results
obtained for rest of the samples are reasonably in
agreement with those reported by their manufac-
turers.

In case of "Cicatrin", which is an antibiotic
powder containing zinc as zinc-bactiracin, the
results obtained arc significantly lower than the
value reported on the drug. This difference in
results may be attributed firstly to the heterogeneily
of the sample and sccondly to its low solubility in

the proposed solvent mixture.

By the proposed method zinc content in phar-
maceutical preparations can be easily determined
by simply dissolving the sample into a mixed solvent
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and aspirating the solution into an air-acelylene
flame. Metallic zinc can be used for standards. The
method is simple, rapid and equally useful for or-
ganic and inorganic zinc determinations.
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