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HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHIC DETERMINATION OF 

NALIDIXIC ACID IN TABLETS 

NAGWA H. FODA 
Department of Phamceutics 

King S a d  University 
P.O. B m  2245 

Riyadh 11485, Saudi Arabia 

college of Phalnuuy 

ABSTRACT 

A rapid, specific and reliable high performance liquid 

clvomatogapliic assay of Nalidixic acid in tablets has been 

developed. Reversed-Phase cllroinatogaphy was coiiducted using a 

mobile phase of 0.05 M Amnoilium acetate Methanol and 

acetonitrile, (65, 5 ,  30% v/v) pH 5 and detection at h 254 i n .  The 

recovery and coefficient of variation froin six placebo tablets 

containiiig 100 ing of Nalidixic acid were 100.2% and 0.56 

respectively. Replicate regression analyses of tllree standard plots 

in the concentration range 1 - 20 incdinl obtained 011 three different 
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4136 FODA 

days gave a conelatioil coefficient (0.99996) and the coefficient of 

variation of the slopes 0.089%. The assay was precise within day 

and between days as indicated by ANOVA test. It is suggested that 

the proposed HPLC method should be used for routine quality 

control and dosage fonn assay of Nalidixic acid. 

I NTRODUCT I ON 

Nalidisic acid is 1 -ethyl- 1,4diliydro71netliyl4-oxo- 1,8 

napfith>,ridiiie 3 carbosylic acid, a urinary antimicrobial agent I .  

Various methods have been developed for tlie detennination 

of Nalidisic acid in pliannaceutical dosage fonns. Fliiorotnet1-y2, 

polaropapli!,', UV spectropliotoinetq.4, Gas clvomatogapliy~ and 

PMR spectroinetqh. 

The pwyose of this stud),, \vas to develop a siiriple and direct 

HPLC assa!. for tlie quaiititation of Nalidisic acid in tablet 

foimid at ions. 

E S P  E R 1 1 1  E XTA L 

Cheinical and Reagents: 

Nalidisic acid7 and inetli!,l paraben* were used iiitliout 

further piirifications. Acetonitrile", MethanolQ and water were 

HPLC kqade. All other chemicals \\'ere of U.S.P. or A.C.S. qualit\. 

and \\ere used as received. 
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NALIDWC ACID IN TABLETS 4137 

Cliromatoi?-apliy: 

A waters HPLC systemslO was used consisting of the 

following components: One Model 45 pump, the WISP Model 

7 1 OB autosampler, the Model 48 1 UV detector set at 254 iltn at 

0.05 AUFS, the model 730 data system. Chromatographic 

separation was accomplished using CIS  coluimi, 3.9 imn x 300 m n  

VBoiida pack C 18 colummi with 1 Ourn packing. 

Cluomatocrraphic Conditions: 

The eluting medium consisting of 0.05 M Ammonium acetate, 

methanol and acetonitrile (65 ,  5, 30% v/v, pH 5) was prepared and 

degassed by bubbling helium gas for 5 inill prior to use. Colu~mi. 

equilibrium with the eluting solvent was establislied by puinpiiig the 

mobile phase at a rate of 0.2 inl/min ovenidit. The flow rate was 

set at 1.5 ml/min during analysis. The cllromatogain was recorded 

and integated at a speed of 0.2 cldinin. 

Iritenial Standard: 

A stock solution of methyl parahydroxy benzoate I ing/inl 

was prepared weekly and stored at 4oC. 

Preparation of Standard Solution of Nalidixic Acid: 

A stock solution was prepared by dissolviiig 10 mg of 

Nalidixic acid in 10 nil water. Teii aliquots equivalent to 0.5, 1 ,  2, 
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4138 FODA 

4, 6, 9, 12, 15,  18, and 20 iig of Nalidixic acid were added to one in1 

volumetric flask. After tlie aliquot of the iiitenial standard 

equivalent to 20 ug was added to each 1 in1 flask, the flasks were 

brought to volume by acetoiiitrile and mixed thoroughly. T h e e  20 

UL iiijections of each standard solution of Nalidixic acid containing 

tlie internal staidard were made to prepare standard plots. The 

peak area ratios of Nalidixic acid : methyl parabeii were plotted 

against Nalidixic acid concentrations. Least square h e a r  regession 

analysis was used to detenniiie the slope, Y-intercept, and the 

correlation coeffkieiits of tlie standard plots. 

Sample Preparation: 

Individual tablets containing 500 mg Nalidixic acid were 

pulverized using a mortar and pestle, and coinpletely transferred to 

250 ml vohunetric flask. Ten ml of deionized water was added and 

the flask \vas swirled for 2-3 mi i i .  The volume was adjusted to 250 

ml with inetliaiiol and tlie flask was mechanically shaken for five 

miii. Fi\te ml of the sollition \\‘as removed into a centrifuge tube and 

ceiitrifiiged at -3000 r.p.in. for 5 in i i i .  One hundred 111 of the 

supernatant \\.as transferred to a 10 in1 volumetric flask containing 

two hundred 111 of methyl parabeii stock solution, and the volume 

completed tlie mobile phase. Twenty 111 was injected onto tlie 

coliurui for quantitatioii. Ten replicate coirunercial tablets were 

analyzed for statistical evahiation of tlie assay. 
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Oiianti tat ion: 

Tlie ainouiit of Nalidixic acid per dosage fonii \vas 

detennined froin the followiiig eqiiation. 

Q = [WA + B ] x dilution factor 

were Q is tlie ing Nalidixic acid per dosage fonn, R is tlie peak area 

ratio (dnig/intenial standard), A is the slope of the calibration ciirve 

aiid B is the y-intercept. 

Recovery of Nalidixic Acid fioin tlie fabricated ulacebo tablets: 

The reference tablets coiitaiiiiiig 500 ing of Nalidixic and 50 ing 

each of starch and lactose were prepared aiid subjected to the 

described HPLC assay and B.P. 88 to ineasiire the accuracy and 

precision. 

RESIlLTS AND DISCUSSION 

Figure 1 shows typical cllroinatopains obtained following 

analysis of Nalidisic acid in tablets. Usiiig the cllroinatopapliic 

condi tioiis described, Nalidixic acid and Methyl paraben were well 

separated and tlieir retention times were 7.27 and 4.0 iniii, 

respectively. For both coinpoiuids sharp and syiiunetrical peaks 

were obtained with good baseline resolution aiid iniiiiinal tailing, 

thus facilitating tlie accurate ineasiireineiit of the peak area ratios. 

No interfering peaks were found in the cllromatopain due to table t 

excipients. Figure 2 shows a calibratioii plot for the peak area ratios 
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a, 
m 
C 
0 a 
Ln 
a, 

CL 

h 

U 
U 
a, 
Y 
ar 
n 

0 . 0 2  A U F S  5 

. I 

5 10 15  
R e t e n t l o n  Time, M i n .  

F i g u r e  1: Chromatogram of N a l i d i x i c  A c i d  t a b l e t .  

Key 1. Methyl-paraben 

2 .  N a l i d i x i c  a c i d  
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F i g u r e  2 :  S t a n d a r d  c a l i b r a t i o n  p l o t  of N a l i d i x i c  a c i d  
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Table 1 

Repession Analyses of the Thee  Standard Plots of Nalidixic Acid. 

Standard3 Slopeb Iiiterceptb Correlatioiib Coefficient 

I 0.090 15 -0.007 1 0.99986 

7 0.090 14 -0.0072 0.99979 

3 0.090 16 -0.0070 0.99989 
obtained in 3 different days 
The mean of 3 detenninations at each dnig concentration. 

a )  
b) 

of varying aiiioiints of Nalidisic acid (0 .520  iyhnl) to a constant 

amowit of methyl paraben (20 u.g/iiil). The plot was liiglily linear 

( ~ 0 . 9 9 9 9 5 )  and the regressioii analysis of tlie data gave the slope 

and intercept as: 

Y =0.090 15x - 0.007 1 

where y aiid x are the peak area ratio aiid Nalidixic acid 

concentration respectively. Thee  replicate analyses of Nalidixic 

acid at concentrations of 0.5 - 20 iidinl were assayed at thee  

different days over one week period. The results of this evaluation 

are suimnarized in Table I. The average correlation was 0.99984 

and tlie coefficient of variation of the slopes of the thee  lilies was 

0.089%. Analysis of variance of the data showed no detectable 

difference in the slopes of the thee  standard plots (F2.409, P 

0.01 ). 

calibration plots and high reproductivity of the assay. 

The resiilts, thus confinned the excellent linearity of the 
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Table I1 

Analysis of Variance for Intra- and Inter day Precision 

~~ ~~ ~- ~ ~ 

Day/ Assay I 2 3 4 5 6 

I 500.9 500.6 499.3 502.2 503.1 499.1 

- 3 502.7 500.8 498.5 500.4 500.9 497.3 

3 501.8 500.5 497..7 503.7 499.2 502.1 

4 502.1 498.5 500.3 501.9 498.1 499.3 
Mean = 500.458 
SD = 1.7356 
CV % = 0.3468 

ANOVA TEST 
Source of DF Sum of Mean of F ratio P 
Variation Squares Squares 

Within day 5 31.914 6.38 2.6 14 0.05 

Bet ween 3 3.699 1.333 0.505 0.05 

day 
Error 15 36.685 2.44 

Total 23 72.298 

Precision and Accuracy: Six placebo tablets containing 50 m g  each 

of lactose and starch and 500 m g  Nalidixic acid were assayed for 

four consecutive days for intra and iiiterday precision studies. The 

average recovery sliowii in Table I1 was (500.458) wit11 the 

coefficient of variation 0.341%. Estiinatioii of day to day and 
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Table Ill 

Recoveries From Spiked Placebo Tablets 

Method 11 Alnount Aln01111t c V% 
Added Received 

B.P. 6 100 99.05 1.40 

HPLC 6 100 100.2 0.56 

11 = nulnber of replicates 

within day precision were calculated by ANOVA test. The 

calculated F values, Fo.oi(5, 15) = 2.614 and Fo,oi (3, 15) = 0.505 

were sinaller than the table values Fo 05 (5, 15) = 2.9 and Fo.05 (3,  

15) = 3.9 respectively. Thus it was concluded that there was no 

significant difference for tlie assay which was tested within day and 

between days. 

Recovery : 

Table 111 compares the average recovery by the B.P. and the 

proposed HPLC method for placebo samples coiitaiiiiiig 100 m g  

Nalidisic acid and 50 ing each of the lactose and starch. the 

average % recovery was 100.2 and 99.05 for the HPLC and the B.P. 

method, respectively and their % coefficient of variation were 0.56 

and I .4, respecti\*ely. The values obtained using the HPLC method 

compared fakJorably with those obtained using the B.P. method. 

The smaller recoL'ery by tlie B.P. method may have been caused by 

the loss of the drug during several sample preparation steps. 
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Table IV 

Recovery of Nalidisic acid froin Coimnercial Tablets by HPLC 
Method. 

Table I Amount found % of Label 
m g  Claim 

1 510 102.0 

- 7 508 101.6 

3 512 102.4 

4 505 101.0 

5 509 101.8 

6 506 101.2 

7 500 100.0 

8 5 04 100.8 

9 5 02 100.4 

10 503 100.6 
Mean 101.18 
CV% 0.71516 

Aialysis of Nalidixic acid in Tablets: 

Table IV presents tlie results obtained froiii the HPLC 

analysis of 10 Nalidisic acid tablets (500 ing) coiiunercially 

available. Tlie iiieaii percent recovery was I0 1.18% \vith 95'10 

confidelice limits of 503 to 509. Each of tlie tablets anal\.zed 

showed liiglily uiiifonn Nalidixic acid content between 1 00- 1 02.40/0 

of the label claim. tlie requirements for content tmifoniiity of 
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4146 FODA 

Nalidixic acid tablets in tlie B.P. speci@ that the potency must fall 

within 95- 105% of the label claim. Thus the tablets selected 

randomly in this detennination met the B.P. requirements for the 

content uniformity. 

The HPLC inetliod developed in this study has the advantages 

of simplicit\,, precision and coin.eiiieiice. It also allo\vs for the 

direct detennination of Nalidixic acid by passing several tedious 

steps involved in other assay methods. Therefore, tlie methods 

should be iisefiil for routine analytical and quality control assay of 

Nalidixic acid in dosage fonns. 
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