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ABSTRACT

In the present investigation, benzoic acid (a widely used antifungal and antibacterial drug) has been selected
as a poorly water soluble model drug. There were more than 14 fold enhancements in aqueous solubility of
benzoic acid in 2.0 M sodium benzoate and more than 28 fold enhancements in 2.0 M sodium salicylate
solution (hydrotropic solutions). These hydrotropic agents were employed to solubilize the benzoic acid
from the bulk drug for titrimetric analysis. The proposed method is new, simple, accurate, environmentally
friendly and reproducible. Statistical data proved the accuracy, reproducibility and the precision of the
proposed method. The results of titrimetric analysis by use of hydrotropy compared very well with the

results of Pharmacopoeial method.
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1.0 INTRODUCTION

Hydrotropy refers to the ability of a concentrated
solution of a chemical compound to increase the
aqueous solubility of another compound (usually
a sparingly soluble organic compound).
Compounds that have this property are called
'hydrotropes.  Sodium  benzoate, sodium
salicylate, sodium acetate, sodium ascorbate,
niacinamide and sodium citrate are the most
popular examples of hydrotropic agents which
have been used to solubilize a large number of
poorly water-soluble compounds'™®. Hydrotropic
solutions of sodium benzoate and sodium
salicylate were employed as solubilizing agent to

analyze a poorly water-soluble drug, benzoic

acid by titrimetric estimation.

There was tremendous increase in solubility of
benzoic acid (a widely used antifungal and
antibacterial drug) in 2.0 M sodium benzoate and
sodium salicylate solutions. Therefore, it was
thought worthwhile to solubilize this drug in

hydrotropic solutions to carry out the titrations.

2.0 MATERIALS AND METHODS

All chemicals and solvents wused were of
analytical grade. Benzoic acid bulk drug sample

was purchased from local market.

21 Preliminary solubility studies of drug:
Solubility of benzoic acid was determined in
distilled water and different concentrated
solutions of hydrotropic agents at 27=1°C.
Enhancement in the solubilities of benzoic acid
in 2.0 M sodium benzoate and 2.0M sodium
salicylate was more than 14 fold and 28-fold,
respectively (as compared to its solubility in

aqueous distilled water.

2.2 Analysis of benzoic acid bulk sample

by Indian Pharmcopoeial method™’:

About Igm. of benzoic acid bulk sample was
accurately weighed and dissolved in 15ml of
warm ethanol (95%) previously neutralized to
phenolphthalein solution, 20ml of water was
added and titrated with 0.5M sodium hydroxide
solution using phenolphthalein solution as
indicator. (Each ml of 0.5M sodium hydroxide is

equivalent to 0.06106gm. of benzoic acid).

2.3 Analysis of benzoic acid bulk drug

sample by the proposed methods:

Maheshwari Rajesh Kumar et.al., T. Pharm. Res., 2009, 2; 1-7

Pagez



'JWFM\J

2.3.1 Sodium Benzoate method:

Accurately weighed 0.2 gm. of benzoic acid bulk
drug sample was transferred to a conical flask.
After adding 20 ml of 2.0 M sodium benzoate
solution (which was previously neutralized to
phenolphthalein solution) the flask was shaken
for about 5 minutes to solubilize the drug and
titrated with 0.1 M sodium hydroxide solution
using phenolphthalein solution as indicator.
(Each ml of 0.1 M sodium hydroxide is
equivalent to 0.01221 gm. of Benzoic acid). The

results are shown in Table- 1.

2.3.2 Sodium Salicylate method:

Accurately weighed 0.2 gm. of benzoic acid bulk
drug sample was transferred to a conical flask.
After adding 20 ml of 2.0 M Sodium salicylate
solution (which was previously neutralized to
phenolphthalein solution) the flask was shaken
for about 5 minutes to solubilize the drug and
titrated with 0.1 M sodium hydroxide solution
using phenolphthalein solution as indicator.
(Each ml of 0.1 M sodium hydroxide is
equivalent to 0.01221 gm. of benzoic acid). The

results are shown in Table-1.

TABLE -1

ANALYSIS DATA OF TITRIMETRIC ANALYSIS OF BENZOIC ACID BULK DRUG SAMPLE

WITH STATISTICAL EVALUATION

Amount of bulk Method of  Percent drug estimated % Coefficient Standard
drug sample taken analysis of variation error
(mean = S.D.)
(mg)
1000 LP.method 99.04 = 1.331 1.344 0.768
200 S.B.method 98.42 + 1.862 1.892 1.075
200 S.S.method 99.26=0.862 0.868 0.498

LP. Method - Indian pharmacopoeial method

S.B. Method- Sodium benzoate method
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S.S. Method-Sodium salicylate method

3. RESULTS AND DISCUSSION

Results of solubility studies of benzoic acid
revealed that enhancement in solubility by 2.0
M sodium benzoate and 2.0 M sodium
salicylate solution were more than 14-fold and
28-fold, respectively (as compared to solubility

in distilled water).

It is evident from Table-1 that the percent
benzoic acid estimated in bulk sample by Indian
Pharmacopoeial method was 99.04=1.331. In
the proposed method of analysis, the amount of
benzoic acid estimated by use of 2.0 M sodium
benzoate and 2.0 M Sodium salicylate were
98.42+1.862 and 99.26x0.862. respectively.
The results of analysis by the proposed method
are very close to the results of analysis by
standard method (Indian Pharmacopoeial
method). Validation of the proposed method is
further confirmed statistically by low values of
% coefficient of variation and standard error

(Table-1).

4. CONCLUSION

It is, thus, concluded that the proposed method
is new, simple, environment friendly, accurate
and reproducible. The proposed methods can be
successfully employed in the routine analysis of
benzoic acid in bulk drug sample. There is a
good scope for other poorly water-soluble drugs
which may be tried to get solubilized by
suitable hydrotropic agents to carry out their
titrimetric analysis precluding the use of

costlier and unsafe organic solvents.
REFERENCES

1. Maheshwari RK. Application of
hydrotropic solubilization in the analysis
of aceclofenac. Asian Journal of

Chemistry. 2006:18(2):1572-1574.

i

Maheshwari RK. Solid dispersion and
syrup formulation of poorly water
soluble drug by hydrotropy. The Indian

Pharmacist. 2006:5(50):87-90.

3. Maheshwari RK. Novel application of
hydrotropic  solubilization in  the

spectrophotometric analysis of

Maheshwari Rajesh Kumar et.al., T. Pharm. Res., 2009, 2; 1-7

Page4



piroxicam in solid dosage form. Indian
Drug. 2006:43(8):683-685.

Maheshwari RK.  Aplication  of
hvdrotropic solubilization phenomenon
in spectrophotometric estimation of
norfloxacin in tablets. Indian Journal of
Pharmaceutical Education and Research.

2006:40 (4):237-240.

Maheshwari RK.  Application of
hydrotropic solubilization in the analysis

of aceclofenac. Asian Journal of

Chemistry. 2006;18(2):1572-1574.

Maheshwari RK. Mixed hydrotropy in
spectrophotometric analvsis of
aceclofenac. The Indian Pharmacist.

2007:6(64):67-69

Maheshwari RK, Arif D, Mittal P,
Manchandani P, Indurkhya A, Jawade S.
A novel method for quantitative
determination of aceclofenac in bulk
drug and tablets using ibuprofen sodium
as a hydrotropic solubilizing agent.
Journal of Applied Chemical and
Research. 2008;5:63-68.

10.

Ll

Maheshwari RK, Patidar V. Maliwal D,
Jain, Al Simultaneous
spectrophotometric estimation  of
metronidazole and norfloxacin in
combined tablet formulations using
hydrotropy. Research Journal of
Pharmacy and Technology. 2008:1:357-

361.

Maheshwari RK, Chaturvedi SC, Jain
N.K Novel application of hydrotropic
solubilization in the quantitative
analysis of some NSAIDs and their solid
dosage forms. Indian Journal of
Science.

Pharmaceutical

2007:69(1):101-105.

Maheshwari RK, Gupta HM, Singh M,
Ramchandani U, Pandey S.P. A nowvel
application of hydrotropic solubilization
in the spectrophotometric analysis of
gatifloxacin in solid dosage form. Asian
Journal of Chemistry. 2008:20(1):241-
244,

Maheshwari RK, Pandey, SP, Gupta,
HM, Ramchandani U. Analysis of

Maheshwari Rajesh Kumar et.al., T. Pharm. Res., 2009, 2; 1-7

PageS



12.

£3.

14.

. Maheshwari RE.

frusemide by application of hydrotropic
solubilization phenomenon in solid
Journal of

dosage form. Asian

Chemistry. 2008:20(1):277-281.

Maheshwari RK, Dubey N, Dubey N,
Singh, M. Hydrotropic solubilization in
spectrophotometric analysis of cefixime
in solid dosage form. Asian Journal of

Chemistry. 2008:20(1):375-379.

Maheshwart REK. Deswal S. Tiwari D,

Ali N, Pothen, B, Jain, S. Novel

spectrophotometric estimation
of frusemide using hydrotropic
solubilization  phenomenon. Indian

Journal of Pharmaceutical Science.

2007:69(6):822-826.

Maheshwari RK., Singh M. Quantitative
determination of ketoprofen bulk drug
using sodium salt of aspirin as
hydrotropic solubilizing agent. Asian
Journal of Chemistry. 2008:20(6):4922-
4924,

Shukla RS.

Quantitative spectrophotometric

le.

£

18.

19.

estimation of famotidine using

hydrotropic  solubilization technique.

Asian Journal of  Chemistry.

2008:20(6):4221-4224.

Darwish A, Florence AT, Saleh AM.
Effects of hydrotropic agents on the
solubility.precipitation and  protein

binding of etoposide. Journal of
Pharmaceutical Science. 1989:78:577-

581.

Etman MA, Salama RO, Shamsedeen
MA. El-Kamel A. Solubilization of
etodolac for parenteral administration.
of Pharmaceutical

Indian  Journal

Science. 2001:63:459-467.

Rasool, A.A., Hussain, A.A., Dittert,
L.W., Solubility enhancement of some
water-insoluble drugs in the presence of
nicotinamide and related compounds.
Journal of Pharmaceutical Science.

80:387-393.

Jain NK, Agrawal RK, Singhai AK.

Formulation of aqueous injection of

Maheshwari Rajesh Kumar et.al., T. Pharm. Res., 2009, 2; 1-7

Page6



carbamazepine.

1990:45:221-225.

Pharmazie. 20. Indian Parmacopoeia,

Controller of

Publications, Delhi, 1996, Vol. L, p. 93.

Maheshwari Rajesh Kumar et.al., T. Pharm. Res., 2009, 2; 1-7

Page7



