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SPECTROSCOPY LETTERS, 24(3), 451-470 (1991) 

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

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

In this paper, two-component mixtures (spironolactone 
with hydroch.lorolhiazide, captopril with hydrochlorothiazide, 
arid spironolactone with furoscniide) were assayed by U.V. (A), 
first derivative (dA ldAland second derivative (d2A!dA2)'spectro- 
photometric niethods, applying "Zcro-Crossing" technique of 
i n  ea s u re nz e n t . 

The methods were proved using laboratory prepared 
niixtures. The utility of the methods in assay of dosage forni:, is  
also presented. 

XNTROD UCTXON 

The pharmacological action of hydrochlorothiazide, spirono- 
lactone, captopril and fiirosernide have been recomrncpded a s  diuretic as 
well as  hypotensive ( 1 )  . 

For hydrochlorothiazide assay; colorimetric (2) ,  chromatographic 
(3) ,  complexonietiic ( 4 )  and speclrophotometric (5) methods a re  reported. 

For spironolactonc deteimiination; fluorimetric (6),  colorimetric (7), and 
spectrophotonietric ( 6 )  techniques are rccornmendcd. 

F o r  captopril  assay;  ccilorimetric ('I, chromatographic ( l o ) ,  and  
spectraphotonieti-ic (I1) techniqurs a rc  reported. 
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452 SALEM ET AL. 

For furoseniide determination; colorimetric (I2), chramatographic (13), 
titrimetiic (14), and spectrophotometric (12) techniques :ire reported. 

However, derivative spectrophotometry have been recommended 
(15-20). for two-component mixtures 

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

EXPERIMENTAL 
4 P w  

A Shiamadzu recording spectrophotometer U.V. 260 with 1 cm 
quartz cuvettes. Suitable settings were; scan speed 40 nm min-' chart  
speed 60 mm min-' and slit width 2 nrn. 

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 m g  
spironolactone and 25mg hydrochlorothiazide per tablet, Capozide tablets 
(Squibb Co; Egypt) labeled to contain 50 mg captopril a n d  25 mg  
hydrochlorothiazide, Fruclone 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 (103 mg%), captopril 

(100 nig% ), 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 nil.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: 

ethanol as a blank applyng conditions in table 1. 
Determinations a t  different wavelengths were carried o u t  using 
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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 

I. Forfirst mixture (spironolactone with hydrochlomthiazideI: 
Spironolactone has maxima a t  the wavelengths ( I D )  k = 220 nm 

and ('D) h = 211, 227 & 259 nrn (Figure l),  at which liydrochlorothiazide 
does not interfere.  For comparison the  measu remen t s  a t  these  
wavelengths together with the Am;,x method (28) were applied. Statistical 

analysis of the  results ( table 2) showed t h a t  most of the suggested 
measurements are equally precise and accurate to the Amax,  method. 

Hydrochlorothiazide has maxima a t  the wavelengths (U.V.)k = 376 
6r. 316nni, ( ' D ) h  = 278 & 332 nni and (21))h= 281 nm (Figure 11, a t  which 
spironolactone does not interfere. For comparison the measurements a t  
these wavelengths together with the A m a x ,  method (23) were applied. 

Statistical analysis of the results (table 3) showed tha t  all 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 hydrochlorothizide ( 1 : l )  were analyzed applying the  proposed 
methods. In comparison with the modified Vierordt's method ( 2 4 )  
statistical analysis of the results ( table 6 )  showed tha t  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 t he  results obtained 
(table 6 )  revealed tha t  most of the suggested measurements a re  equally 
precise and accurak  to the modified Vierordt's method. 

ll. For second mixture (captopnl with hydrrxhlorothiazidel: 
Captopril has maxima at the wavelengths ( 'D)h= 221 n m  and (2D) h 

= 227 nm (Figure 2) ,  at which hydrochlorothiazide does not interfere. For 
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comparison the measurements a t  these wavelengths together with the  
Amax method (25) were applied. Statistical analysis of the results (table 4) 

showed tha t  all the suggested measurements a r e  equally precise and  
accumte to  the Am,,x method. 

Hydrochlorothiazide has maxima a t  the wavelengths (U.V.1 A = 271 
& 315 nm, ('D) h = 258,278 S: 332 nm and (2D) 1 = 270 6r 281 nm (Figure 21, 
a t  which captopril does not interfere. For comparison, the measurements 
a t  these wavelengths together with the Amax,  method (23) were applied. 

Statistical analysis of the results (table 7 )  showed that all 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 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 )  statist ical  
analysis of the results (table 7 )  showed tha t  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 tha t  t he  suggested measurements a re  equally precise and  
accurate to the modified Vierordt's method. 

LU. For third mixture (spironolactone with furasemidel: 
Spironolactone has  maxima at the wavelengths ('D% = 224 & 247 

nm and (2D) A= 210, 235 & 262 nm (Figure 31, at which furosemide does not 
interfere. For comparison the  measuremepts a t  these  wavelengths 
together with the Amax, method (22) were applied. Statistical analysis of 

the results (table 2) showed tha t  most of the suggested measurements a re  
equally precise and accurate to the Amax.method. 

Furosemide has maxima a t  the  wavelengths (U.V.) li = 276 & 330 
nm, ( ' D ) 1  = 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 
coiiipared with the A ,,,,,.niethod. 
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spironolactone does not interfere. For comparison the measurements at  
these wavelengths together with lhe Amax,  method (26) were applied. 

Statistical analysis of the results (table 5) showed tha t  most of the 
suggested measurements a re  equally precise and accurate to the  Amax, 

m e t h od . 

In order to  provc the validity, and the applicability of the proposed 
nielhods, s ix  dilutions of a laboratory prepared mixture of spironolactone 
with furosemide (2 .5: l )  were analyzed applying the proposed methods. In 
comparison with modified Vierordt's method (24) statistical analysis of the 
results (table 8) showed lha t  most of the suggested measurements a re  
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 tha t  all the suggested measurements a re  equally precise and  
accurate to the modified Vierordt's method. 

Moreover, accuracy of the  suggested procedures was fur ther  
checked by applying standard addition tectnique. The results obtained 
(tables3 ,ro&ll) revealed high degrcr of accuracy. 

REFERENCES 

1. Laurence,  D. 11.; and  Bennett ,  R. N.; "Clinical Pharmacology" 

2. Elsayed, M.A.H.; and Nwakanma, C.O.; Pharmazie. 31, 251-252 (1979). 
3. Szekely, G . ;  Mitt. Geb. Lebensmittelunters Hyg., 73 (21, 155-160 (1983). 
4.  Mondimore, D.;  and Moore, C.; J. Parentral Sci. Technol., 37 (3),  79-81 

5 .  Agrawal, D. K.; and Deshpande, A. V.; Pharmazie., 37 (21, 15 (1984). 
6. Sadee, W.;  Dagcioglu, M.; and Riegelman, S.; J. Pharm. Sci. 61, 1126 

(1975). 
7.Seu1, J .  Sear le  Laboratories,  Personal communication th rough  

"Analytical profile of drug substance" Vol. 8, 447. (1982). 
8. Wearley, L.; ibid. 447 (1982). 
9. Caplar,  Vensna; Rcndic, Slobodan; Kajfez, Franjo; Hofman, Hrvoje; 

Kuftinec, Josip; and .Blazevic, Nikola.; Ac ta  Pharm. Jugosl., 32 

Churchill Livng Stone., Fifth Edition, (1980). 

( 1984 ). 

(31, 125-136 (1982). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
5
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



470 SALEM ET A L .  

10. Ulais, 11.; Gourniel ,  B.; Mar ty ,  M.; Gisselbrecht ,  C.; Bisagni ,  E.; 
Uoiron, M. ;  and Dreux,  C.; J.  Liq. Chromatozr . ,  6 (5),  939-949 
(1983). 

1 1 .  l iege,  H. G.; Lietz, H . ;  and  Wegmann,  J.; Arznein. Porsch., 34 (11) (81, 

12. " T h e  B r i t i s h  P h a r m a c o p e i a " ,  Her  Majes ty ' s  s t a t i o n a r y  office, 
Cambridge (1975). 

13. K e r r e m a n s ,  A. L .  M: : T a n ,  Y.; Van G l n n e k e n ,  C. A. M.; a n d  
Gribnau,  F. W. J.; J .  Chromatogr . ,  zzg (1); Biomed. Appl., 18 

14. Mason, Pe ter  Alan; Ual, Tara Signh; Law Brian;  a n d  Moffat, Anthony 
Christopher; Analyst, 1 OR (1286). 603-606 (1983 L 

15. Tobias, D. Y.; J. Assoc. off Anal. Cheni., 66, 6, 1450-1454 (1983). 
16. Morelli, 13.; Anal. Lett., 21 (5), 759-772 (1988). 
17. Morelli, 13.;  J. P h a r m .  Biomed. Anal., 6,2. PP. ,  199. 209 (1988). 
18. Morelli, R.;  Analyst, 113, 077-1081 (1988). 
19. Abdl-latef, H. E.; El-Sadek, M. 15. and  Ahoul Kheir, A.; Anal. Lett.,  7 3 ,  

20. M. El. Sadek;  H. Salem; a n d  A. Aboul Kheir; Spectroscopy Let ters ,  23 

2 1. "The United S ta tes  Pharmacopeia"; XX, Mack Bublishing Co., Easton.  

22. "Analytical Profile of Drug Substance",  Academic Press New York, 

23. "Analytical Profile of Drug  Sulx tance"  Academic Press New York, 

24. Glenn, A. L.; J. Pharm.  Pharmac. ,  72, 595-608 (1960). 
25. Analytical Profile of Drug Substance", Acedeniic Press  New York, Vol. 

26. "The United S l a t e s  Pharmacopuia" XXI 882, Mack Publ i sh ing  CO., 

843-849 (1964). 

(l), 129-139 (1982,. 

PP. 571-576 (1989). 

(1) 77-86 (1990). 

(1980). 

Vol. 8 447 (1982). 

Vol. 10 427 (1982). 

11, 115 (1982). 

Easton, Pa (1985). 

Date Received: 08/28/90 
Date Accepted: 11/3 0/90 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
5
8
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


