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Spectrophotometric Determination of Chlorpheniramine
Maleate with Methyl Orange

In Koo Chun
Department of Pharmacy, Dongduck Women's University
(Received September 24, 1986)

A singly charged methyl orange (MO) anion was found to be extracted with chlorpheniramine
maleate (CPM) asa 1:1 complex in chloroform. Of various solvents, MO-chloroform system
gave a yellow color for CPM, while in the absence of CPM, an organic phase showed almost no
color. In this way, the spectrophotometric method was investigated for the determination of CPM
by solvent extraction. The addition of alcoholic bolic acid solution to the solvent extract gave a
higher color stability and transparency at least 5 days, but the extract alone lost its color
intensity significantly. CPM is determined by measuring the absorbance of the extracts over a
range of 1~7x107*M (39~273 p#g/ml) in aqueous solution at 423 nm. The molar absorptivity
was 2,26x10° [, mol™!, ecm~', The absorbance of the extract was constant in the range of pH
3,7~4.6. This novel method was applied for the determination of CPM in artificial and com-
mercial preparations in comparison with the analytical method of CPM tablets in K.P.IV. The
results obtained showed that the former was better in accuracy and time consumption than the
latter.
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Figure 1 —Absorption spectra.

Key: 1; spectrum of colored solution extracted
from aqueous solution containing 3m/ of 2, 56X
107*M CPM solution, 3m/ of 0,2% MO solu-
tion and 10m/ of pH4,0 buffer, 2; spectrum
of organic phase extracted from aqueous solution
containing the same component as that of curve
1 but CPM is absent, reference; chloroform.
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Table I —Colors of Extracts with Various Solvents
for Extraction of Methyl Orange-Chlorpheniramine
Maleate Complex at pH 4,0,

Dielectric Boiling Color of extracts

Solvent
olven constant, ¢ point, C  Blank  with CPM
Nitrobenzene 34.38 210-211 pale yellow
yellow
Isoamyl alcohol 14.70 132 reddish reddish
yellow yellow
1,2- 10. 36 83,7  colorless yellow
Dichloroethane
Dichloromethane  9.08 39.9  colorless yellow
Chlorobenzene 5.62 131-132 colorless yellow
Chloroform 4.81 61-62 colorless yellow
Benzene 2.28 80.1 colorless  yellow
Carbon 2.24 76.7  colorless colorless
tetrachloride
Cyclohexane 2.02 80.7 colorless colorless
n-Hexane 1.89 69 colorless  colorless

3.0m! -of CPM standard solution (3,07 X 10™* M),
3.0m/ of 0.2% MO solution and 10,0m/ of

McllVaine buffer (pH 4, 0) were used in the aque-
ous layer.
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Table II—Determination of Best Solvents for
Extraction of MO-CPM Complex at pH

4,0,
Solvent ’ A mazx Ab As AA
1, 2-Dichloroethane 422 0.017 0.701  0.684
Dichloromethane 420 0.008 0.723 0.715
Chlorobenzene 420 0.004 0.320 0.316
Chloroform 423 0.008 0.680  0.672
Benzene 422 0. 015 0.125 0.110

Ab, absorbance of reagent blank, As, absorbance
of sample.

3, 0m!/ of CPM standard solution (3, 07x10™* M),
3.0ml of 0.2% MO solution and 10,0m/ of
McllVaine buffer (pH 4.0) were used in the
aqueous solution. The absorbances of extracts
were determined at the maximum wavelength
using a corresponding pure solvent as a reference.
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Table III—- Repetibility of Absorbance of Col-
ored Solution Obtained from Chlor-
pheniramine Maleate Standard Solu-

tion.
Sample Absorbance at 423nm
1 0. 697
2 0.694
3 0. 690
4 0. 690
5 0. 679
6 0. 697
7 0.702
Average 0.693
S.D. 0. 0088
C.V. (%) 0.99

3.0m/ of CPM standard solution (3, 07x10~* M),
3.0m! of 0,2% MO solution and 10,0m{ of
McllVaine buffer (pH 4,0) were used in the
aqueous solution.
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Table IV—Analytical Results of Chlorphenir-
amine Maleate in Artificial Prepara-
tions.

Component Declared, mg

A B

Chlorpheniramine maleate 2 4

Lactose 112 130

Corn starch 25 25

Magnesium stearate 1 1

By proposed dye method

Found, mg 1.98 3.95
Recovery, %* 99. 02 98. 75

By K.P. IV method**

Found, mg 1.94 3.90
Recovery, %* 97.0 97.5

1 2 3 4 5 6 7
Conc. of CPM (x10* M)

Figure 10 —Calibration curve for chlorphenir-

amine maleate.

* Each value is the average of three determina-
tions.

** Assay procedure of chlorpheniramine maleate
tablets in K.P. IV was applied.
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Table V—Analytical Results of Chlorphenir-
amine Maleate in Commercial Prepa-
rations by Proposed Dye Method and
K.P Method*,

Declared, Found, mg Recovery, %

S !

ample mg KP.N Dye KP.IN Dye
Tablets A 2 1.91 2.05 95.5 102.5
Tablets B 4 3.94 397 98.5 99.3

*Assay procedure of chlorpheniramine maleate
tablets in K.P. IV was applied.
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