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U.V. AND U.V. DERIVATIVE SPECTROPHOTOMETRIC
DETERMINATION OF TWO- COMPONENT MIXTURES.

Hesham Salem; Magda El-Maamli; Mohamed E(-Sadek
and Afaf Aboul Kheir.

Pharmaceutical Chemistry Department, Faculty of Pharmacy,
Zagazig University, Zagazig, Egypt.

In this paper, two-component mixtures (spironolactone
with hydrochlorothiazide, captopril with hydrochlorothiazide,
and spironolactone with furosemide) were assayed by U.V. (A),
first derivative (dA /dA)and second derivative (d?A 1d2%) spectro-
photometric methods, applying "Zero-Crossing” technique of
measurenment.

The methods were proved using laboratcry prepared
mixtures. The utility of the methods in assay of dosage form. is
also presented.

INTRODUCTION

The pharmacological action of hydrochlorothiazide, spirono-

lactone, captopril and furosemide have been recommended as diuretic as

well as hypotensive (n

For hydrochlorothiazide assay; colorimetric (2), chromatographic

(3) (4) (5)

, complexometric and spectrophotometric methods are reported.
For spironolactone determination; fluorimetric (6), colorimetric (7), and
spectrophotometric (8) techniques are recommended.

For captopril assay; colorimetric (9), chromatographic (10), and

spectrophotometric (11 techniques arc reported.
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a 2), chromatographic ( 13),

, and spectrophotometric (12) techniques are reported.

For furosemide determination; colorimetric

titrimetric (14)

However, derivative spectrophotometry have been recommended

for two-component mixtures (15-20).

In this paper, derivative spectrophotometry has been recomm-
ended for assay of two component mixtures of the above mentioned drugs.

EXPERIMENTAL
Apparatus:
A Shiamadzu recording spectrophotometer U.V. 260 with 1 em
quartz cuvettes, Suitable settings were; scan speed 40 nm min'! chart
speed 60 mm min'! and slit width 2 nm.

Materials:

Sprionolactone (Kahira Co; Egypt), hydrochlorothiazide (Kahira
Co; Egypt), captopril (Squibb Co; Egypt), furosemide (Memphis Co; Egypt),
Aldactazide tablets (Kahira Co; Egypt) labeled to contain 25 mg
spironolactone and 25mg hydrochlorothiazide per tablet, Capozide tablets
(Squibb Co; Egypt) labeled to contain 50 mg captopril and 25 mg
hydrochlorothiazide, Fructone capsules (Memphis Co; Egypt) labeled to
contain 20 mg furosemide and 50 mg spironolactone per capsule & ethanol
(Nasr Co; Egypt).

Stock and Working Solution:

Alcoholic stock solutions of spironolactone (10) mg%), captopril
(100 mg%), hydrochlorothiazide (100 mg%) and furosemide (40 mg%) were
prepared.

Working solutions were prepared by pipetting separately 1.0-6.0 ml
aliquots of each stock solution into 25 ml.volumetric flasks and completing
to volume with ethanol. In case of captopril 2.0-12.0 ml aliquots were
applied.

Procedure:
A. For single authentic components and mixtures of them:
Determinations at different wavelengths were carried out using

ethanol as a blank applying conditions in table 1.
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B. For assay of dosage forms (tablets & capsules):
Conditions in table 1 were applied after extraction with ethanol 21)

RESULTS & DISCUSSION

L For first mixture (spironolactone with hydrochlorothiazide):
Spironolactone has maxima at the wavelengths (D) A = 220 nm
and (?D) A = 211, 227 & 259 nm (Figure 1), at which liydrochlorothiazide
does not interferc. For comparison the measurements at these
wavelengths together with the A = method (28) were applied. Statistical

analysis of the results (table 2) showed that most of the suggested

measurements are equally precise and accurate to the Amax method.

Hydrochlorothiazide has maxima at the wavelengths (U.V.)A = 276
& 316nm, (ID)A = 278 & 332 nm and (?D)A= 281 nm (Figure 1), at which
spironolactone does not interfere. For comparison the measurements at

these wavelengths together with the A~ method (23) were applied.

X.

Statistical analysis of the results (table 3) showed that all the suggested
measurements are equally precise and accurate to the A = method.

In order to prove the validity and the applicability of the proposed
methods, six dilutions of a laboratory prepared mixture of spironolactone
with hydrochlorothizide (1:1) were analyzed applying the proposed
methods. In comparison with the modified Vierordt's method (24)
statistical analysis of the results (table 6) showed that most of the
suggested measurements are equally precise and accurate to the modified
Vierordt's method.

Aldactazide tablets, were assayed for both spironolactone and
hydrochlorothazide using the proposed methods. In comparison with the
modified Vierordt's method statistical analysis of the results obtained
(table 6) revealed that most of the suggested measurements are equally
precise and accurate to the modified Vierordt's method.

1. For second mixture (captopril with hydrochlorothiazide):
Captopril has maxima at the wavelengths (!D)A= 221 nm and (2D) A

= 227 nm (Figure 2), at which hydrochlorothiazide does not interfere. For
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comparison the measurements at these wavelengths together with the
A, ., method (25) yere applied. Statistical analysis of the results (table 4)
showed that all the suggested measurements are equally precise and
accurate to the A = method.

Hydrochlorothiazide has maxima at the wavelengths (U.V.) A = 271
& 315 nm, dDyA = 258, 278 & 332 nm and (?D) A =270 & 281 nm (Figure 2),
at which captopril does not interfere. For comparison, the measurements
at these wavelengths together with the Al method (23) were applied.

Statistical analysis of the results (table 7) showed that all the suggested

measurements are equally precise and accurate to the A = method.

In order to prove the validity and the applicability of the proposed
methods, six dilution of a laboratory prepared mixture of captopril and
hydrochlorothiazide (2:1) were analyzed applying the proposed methods.
In comparison with the modified Vierordt's method (24) gyatistical
analysis of the results (table 7) showed that most of the suggested
measurements are equally precise and accurate to the modified Vierordt's
method.

Capozide tablets, were assayed for both captopril and hydrochloro-
thiazide using the proposed methods. In comparison with the modified
Vierordt's method statistical analysis of the results obtained (table 7)
revealed that the suggested measurements are equally precise and
accurate to the modified Vierordt's method.

M. For third mixture (spironolactone with furosemide):
Spironolactone has maxima at the wavelengths (1D)A = 224 & 247
nm and (2D) A= 210, 235 & 262 nm (Figure 3), at which furosemide does not
interfere. For comparison the measurements at these wavelengths
together with the A~ method (22) were applied. Statistical analysis of

the results (table 2) showed that most of the suggested measurements are
equally precise and accurate to the Amax.method.

Furosemide has maxima at the wavelengths (U.V.) A = 276 & 330
nm, (!D)A = 235 & 280 nm and (2D) A =275 & 285 nm (Figure 3), at which
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Table (4): Statistical analysis of the results obtained for
assay of captopril using first and second
derivative spectrophotometric measurements
compared with the A 5, method.

A max Methodl py 2921 nm | >D(A=227 nm)
Taken mg%
Recovery Recovery Recovery
% % %
8 100.6 99.6 98 5
16 98.5 100.7 100.6
24 100.0 99.6 101.3
32 99.6 101.1 100.4
40 100.4 99.8 101.3
48 101.1 98.5 100.8
Mean
recovery (X) 100.0 99.9 100.5
+S.D. 091 0.58 0.60
N 6 6 6
\% 0.83 (.34 0.36
t (.22 (3.58) 1.12 (3.58)
F 2.44 (4.28) 2.31 (4.28)
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spironolactone does not interfere. For comparison the measurements at

these wavelengths together with the A~ method (26) were applied.

Statistical analysis of the results (table 5) showed that most of the
suggested measurements are equally precise and accurate to the Amax.

method.

In order to prove the validity and the applicability of the proposed
methods, six dilutions of a laboratory prepared mixture of spironolactone
with furosemide (2.5:1) were analyzed applying the proposed methods. In
comparison with modified Vierordt's method (24) siatistical analysis of the
results (table 8) showed that most of the suggested measurements are
equally precise and accurate to the modified Vierordt's method.

Fructone capsules, were assayed for both spironolactone with
furosemide using the proposed methods. In comparsion with modified
Vierordt's method statistical analysis of the results obtained (table 8)
revealed that all the suggested measurements are equally precise and
accurate to the modified Vierordt's method.

Moreover, accuracy of the suggested procedures was further
checked by applying standard addition tectnique. The results obtained
(tablesg ,jo &1}) revealed high degree of accuracy.
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