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A simple, rapid, precise, and sensitive analytical method has been developed to identify

losartan potassium in its pure and pharmaceutical dosage forms. This method involves a

proton transfer between the losartan reagent and the Alizarin Red reagent in an acidic

medium while standing to complete the reaction to obtain a colored product bound to the

amount of losartan potassium, this product having a maximum absorption at 493 nm. A

linear calibration curve was obtained over a concentration range of 1.5–12.5 gml–1 with

a correlation coefficient of 0.9991. The molar absorptivity was 4.522104 lmol–1cm–1, and

Sandell’s sensitivity index was equal to 0.010 gcm–2. The limit of detection (LOD) and

quantification (LOQ) values were 0.359 and 1.121 gml–1, the available pharmaceutical

preparations (tablets). The results confirmed that the technique is successful by studying

the recovery using the standard addition method.

Keywords: losartan potassium, proton transfer, determination, spectrophotometry, Red

Alizarin.

DOI: 10.32434/0321-4095-2023-147-2-25-30

Introduction

Losartan potassium (LON-P) is a
monopotassium salt 2-butyl-4-chloro-1-[[2'-(1H-
tetrazol-5-yl) [1,1'-biphenyl]-4-yl]methyl]-1H-
imidazole-5-methanol, with the structure is shown
in Scheme 1. It is described as a white to off-white
powder [1].

Scheme 1. Chemical composition of losartan potassium

C22H22ClN6OK (M.Wt.=461.01 gmol–1)

LON-P is a water-soluble compound, slightly
soluble in acetonitrile and soluble in isopropyl alcohol
[2]. LON-P is a new prototype of potent and orally

active non-peptide angiotensin II receptor antagonists
[3]. It is an angiotensin II receptor antagonist
medication used to treat hypertension, heart failure,
and diabetic neuropathy; the hypotensive effect is
caused by blocking the angiotensin receptors, which
causes the narrowing of the blood vessels [4].

Several methods for analytical determination
of LON-P have previously been developed in
pharmaceutical doses and biological fluids, including
spectrophotometric methods [5–8], chromatographic
methods [9,10], RP-HPLC [11], and electro-
analytical methods [12,13].

This study aims to create a simple, fast,
selective, and sensitive spectrophotometric method
for determining losartan potassium in its pure form
and pharmaceutical preparations based on the proton
transfer between losartan potassium and alizarin red
reagent in an acidic medium. This method can be
used for routine determination of this drug.

Materials and methods

Apparatus
A double-beam UV-visible spectrophotometer

(JASCOV-630) was used for all absorbance
measurements using 1.0 cm quartz cells.
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Chemical reagents and solution preparation
Because all the chemical compounds used in

the tests were analytical grade, they did not need to
be purified further.

Preparation of LON-P stock solution
(100 gml–1) was conducted as follows: 0.01 g of
pure LON-P was dissolved in 10 ml of distilled water
with shaking and slight heating, then diluted to
100 ml with distilled water using a volumetric flask.
Working standard solution (25 g ml–1)
(5.42310–5 moll–1) was formed by appropriately
diluting the stock solution.

Preparation of Alizarin Red (AR) solution
(100 mgml–1): it was created by dissolving 0.01 g of
dye powder in distilled water and diluting it to
100 ml in the same solvent with a calibration vial.

Preparation of sulfuric acid solution (1 mol l–1)
was performed as follows: 5.55 ml of concentrated
hydrochloric acid was diluted to 100 ml with distilled
water to make it.

Dosage forms procedure
LON-P tablets (Losartan) stock solution

100 gml–1:
This solution was prepared from the weight of

six tablets (50 mg LON-P/tablet) and crushed well
so that their combined weight reached 0.976 g. Then
the weighed sample of 0.0325 g of this powder, which
is equivalent to 0.01 g of pure LOP-P, was dissolved
in 10 ml of distilled water, stirring well and lightly.
Heating until the substance is completely dissolved,
filtering with filter paper, transferring the filtrate to
a 100 ml volumetric flask, and completing the volume
to mark with distilled water.

Initial procedure
The following ingredients were added to a 10

ml volumetric flask: 1.0 ml of 25 g ml–1 LON-P,
1.0 ml of 100 g ml–1 AR solution, and 1.0 ml of
1 mol l–1 HCl. Over a brief period, we noticed that
an orange hue gradually developed, peaking at a
maximum absorption wavelength of 493 nm and
remaining stable at room temperature.

Results and discussion

Principle of procedure and suggested chemical
reaction

Following the previous literature, we note that
the proton transfer is from the red alizarin reagent
to losartan potassium, as shown in Scheme 2.

The proton transfers result in a colored solution
whose absorbance is measured at 493 nm and
proportional to the LON-P concentration.

Conditions for optimal reaction
The following experiments were carried out in

10 ml volumetric flasks with 25 g of LON-P,
measuring absorption for the colored product at 493 nm.

Effect of Alizarin Red reagent amount
The effects of the AR quantity were studied by

changing the added volume and keeping other factors
constant. It was found that 1.0 ml of 100 gml–1 of
the AR reagent gave the highest absorption;
consequently, it was used in subsequent experiments
based on the findings (Fig. 1).

Effect of acidic medium
The effects of various acids at 1 molar

concentration on the absorption of the colored
product were investigated. It was discovered that
H2SO4 was the best acid with the highest absorption
value, as shown in Table 1. Furthermore, the optimal
amount of acid was investigated, and 1.2 ml of 1 M
H2SO4 was determined to be the best (Fig. 2).

Scheme 2

Fig. 1. Effect of AR concentration on absorbance
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Table  1

Effect of acid type on absorbance

Acid solution (1.0 ml of 1 M solution) Absorbance 

HCl 0.412 

H2SO4 0.435 

HNO3 0.277 

CH3COOH 0.153 

Surfactant effect
Using different types of surfactants and different

amounts of each type at 1% concentration, it was
discovered that these substances do not positively
affect the absorption of the colored product. Still,
there is a negative effect in some cases, as shown in
Table 2.

Temperature and stability effects
The procedure was carried out at various

temperatures to determine the effect of temperature
on absorption as well as to study the stability of the
colored product, and it was discovered that the
absorption was stable for at least an hour at room
temperature (25±20C), as shown in Fig. 3.

Influence of addition sequence
The order of addition of the reaction

components was investigated to see if it affected the
color intensity of the product, and the results are

shown in Table 3.
According to the results given in Table 3, the

addition sequence number 2 was adopted, which is
reagent+acid+drug and under the same conditions.
The other orders of the sequences yielded lower
absorbance.

Final absorption spectra
In a 10 ml volumetric flask at the experimentally

proven optimum reaction conditions, 1 ml of
100 gml–1 of the AR reagent solution was added,
and then 1 ml of the 25 mgml–1 LON-P solution
was added, followed by adding 1.2 ml of 0.1 M H2SO4

Absorbance 

volume of added surfactant 1% solution Surfactant 

0.0 0.5 1.0 2.0 3.0 

Triton X 100 0.430 0.437 0.435 0.432 0.452 

SDS 0.309 0.321 0.339 0.308 0.453 

CTAB 0.446 0.442 0.447 0.401 0.451 

CPC 0.430 0.439 0.441 0.440 0.452 

Table  2

Effect of surfactants on absorbance

Fig. 2. Effect of H2SO4 amount on absorbance

Fig. 3. Effect of time at different temperatures on absorbance
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acid. After completing the volume to the mark with
distilled water, the solution was kept for 5 minutes,
and then the absorbance of this solution was measured
against the blank reagent at 493 nm. Figure 4 shows
the final absorption spectrum.

Fig. 4. Absorption spectra of 25 g LON-P vs. (A) distilled

water, and (B) blank; (C) blank vs. distilled water

Calibration curve
In several volumetric jugs of 10 ml and at ideal

experimental conditions, 1.0 ml of 100 gml–1 AR
reagent in each one, followed by increasing volumes
of 25 gml–1 LON-P solution was added to cover
the range of 1.0–20 gml–1, then 1.2 ml of 0.1 M

H2SO4, completed the volume of all flasks to the
mark with distilled water. It was waited at room
temperature for 5 min before taking the absorbance
against the blank at 493 nm. Figure 5 shows the
standard curve obtained from applying the absorbance
values, indicating that the range of concentrations
following Beer’s law was 1.5–12.5 gml–1 with a
molar absorption of 4.522104 lmol–1cm–1 and a
perception of Sandell of 0.010 gcm–2.

Accuracy and precision
LON-P is determined with two concentrations

and repeated several times for each concentration to
determine the accuracy and compatibility of the
calibration curve. As shown in Table 4, the proposed
method is reliable.

Application of the method
The available medicinal preparation (as tablets)

has been successfully determined using the proposed
method. The results obtained (Table 5) confirmed
that the method is applicable and accurate.

Table  3

Effect of sequence of additions on absorbance

No. Sequence of additions Absorbance 

1 LON-P+H++R 0.415 

2 R+LON-P+H+ 0.478 

3 LON-P+R+H+ 0.454 

Fig. 5. Calibration curve for LON-P determination

Table  4

Accuracy and precision

Amount of LON-P, 

g/10 ml present 

Amount of LON-P, 

g/10 ml found 
Recovery, % Relative error*, % 

Relative standard 
deviation*, % 

20 19.24 96.2 –3.8 1.26 

50 48.98 97.96 –2.04 0.97 

90 91.06 101.17 1.17 1.23 

* – Note: average of five determinations.

Pharmaceutical 

drug 

The present amount of 

LON-P, g/10 ml 

Found the amount of 

LON-P, g/10 ml 
Recovery, % Relative error*, % 

Relative standard 

deviation*, % 

40 39.44 98.6 –1.4 0.687 Losartan, 50 

mg/tablet, U.K 90 90.95 101.05 1.05 1.43 

Table  5

Method implementation

* – Note: the mean of three determinations.



29

New spectrophotometric method for estimation of losartan potassium using Alizarin Red reagent

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2023, No. 2, pp. 25-30

Evaluation of the suggested method
The standard addition method [14] was used

to ensure the selectivity of the proposed method by
using two different quantities of the drug solution
and then calculating the recovery for each of them.
As shown in Fig. 6 and Table 6, it appears to us that
the proposed method has good selectivity.
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Pharmaceutical preparation 
Amount of LON-P, 

presence g/10 ml 

Amount of LON-P,  

measured g/10 ml 
Recovery, % 

40 41.17 102.94 
Losartan, 100 mg/tablet, U.K 

70 69.71 99.51 

Table  6

Results of the standard addition method

Fig. 6. Standard addition curves for determination of LON-P in pharmaceutical drug

Conclusions

For the determination of losartan potassium, a
simple and quick spectrophotometric method was
proposed based on the transfer of a proton between
the losartan molecule and the Alizarin Red reagent
molecule to produce a colored solution that gives
the highest absorption at the wavelength 493 nm.
The applicability of the proposed method to
pharmaceutical preparations was confirmed, and the
method was accurate, selective, and acceptable
sensitivity.
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ÍÎÂÈÉ ÑÏÅÊÒÐÎÔÎÒÎÌÅÒÐÈ×ÍÈÉ ÌÅÒÎÄ
ÂÈÇÍÀ×ÅÍÍß ËÎÇÀÐÒÀÍÓ ÊÀË²Þ Ç
ÂÈÊÎÐÈÑÒÀÍÍßÌ ÐÅÀÊÒÈÂÓ ÀË²ÇÀÐÈÍÎÂÈÉ
×ÅÐÂÎÍÈÉ

Àñìà Õ. Àëü-Ìàøàäàí³, Äàâóä Õ. Ìîõàììåä

Áóëî ðîçðîáëåíî ïðîñòèé, øâèäêèé, òî÷íèé ³ ÷óòëè-
âèé àíàë³òè÷íèé ìåòîä äëÿ ³äåíòèô³êàö³¿ ëîçàðòàíó êàë³þ ó
éîãî ÷èñòèõ ³ ôàðìàöåâòè÷íèõ ë³êàðñüêèõ ôîðìàõ. Öåé ìå-
òîä ïåðåäáà÷àº ïåðåíåñåííÿ ïðîòîíà ì³æ ðåàãåíòîì ëîçàð-
òàíó òà ðåàãåíòîì àë³çàðèíîâîãî ÷åðâîíîãî ó êèñëîìó ñåðå-
äîâèù³ ï³ä ÷àñ âèòðèìóâàííÿ äëÿ çàâåðøåííÿ ðåàêö³¿ ç îäåð-
æàííÿì çàáàðâëåíîãî ïðîäóêòó, çâ’ÿçàíîãî ç ëîçàðòàíîì êà-
ë³þ, äå öåé ïðîäóêò ìàº ìàêñèìàëüíå ïîãëèíàííÿ ïðè
493 íì. Ë³í³éíó êàë³áðóâàëüíó êðèâó áóëî îòðèìàíî â ä³àïà-
çîí³ êîíöåíòðàö³é 1,5–12,5 ìêã/ìë ç êîåô³ö³ºíòîì êîðåëÿö³¿
0,9991. Ìîëÿðíèé êîåô³ö³ºíò ïîãëèíàííÿ ñòàíîâèâ
4,522104 ë/ìîëüñì, à ³íäåêñ ÷óòëèâîñò³ Ñàíäåëëà äîð³âíþ-
âàâ 0,010 ìêã/ñì2. Çíà÷åííÿ ìåæ³ âèÿâëåííÿ (LOD) ³
ê³ëüê³ñíîãî âèçíà÷åííÿ (LOQ) ñòàíîâëÿòü 0,359 ³ 1,121 ìêã/ìë,
â³äïîâ³äíî. Çàïðîïîíîâàíèé ï³äõ³ä çàñòîñîâàíî äëÿ âèçíà-
÷åííÿ ëîçàðòàíó êàë³þ ó äîñòóïíèõ ôàðìàöåâòè÷íèõ ïðåïà-
ðàòàõ (òàáëåòêàõ). Ðåçóëüòàòè, îòðèìàí³ çà äîïîìîãîþ ñòàí-
äàðòíîãî ìåòîäó äîäàâàííÿ, ï³äòâåðäèëè, ùî ìåòîä º óñï³ø-
íèì äëÿ âèçíà÷åííÿ äàíîãî ðåàãåíòó.

Êëþ÷îâ³ ñëîâà: ëîçàðòàí êàë³þ, ïåðåíåñåííÿ ïðîòîíà,
âèçíà÷åííÿ, ñïåêòðîôîòîìåòð³ÿ, ÷åðâîíèé àë³çàðèí.
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A simple, rapid, precise, and sensitive analytical method
has been developed to identify losartan potassium in its pure and
pharmaceutical dosage forms. This method involves a proton
transfer between the losartan reagent and the Alizarin Red reagent
in an acidic medium while standing to complete the reaction to
obtain a colored product bound to the amount of losartan
potassium, this product having a maximum absorption at
493 nm. A linear calibration curve was obtained over a
concentration range of 1.5–12.5 gml–1 with a correlation
coefficient of 0.9991. The molar absorptivity was
4.522104 lmol–1cm–1, and Sandell’s sensitivity index was equal
to 0.010 gcm–2. The limit of detection (LOD) and quantification
(LOQ) values were 0.359 and 1.121 gml–1, respectively. The
suggested approach was applied to estimate losartan potassium in
the available pharmaceutical preparations (tablets). The results
confirmed that the technique is successful by studying the recovery
using the standard addition method.
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