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A B S T R A C T
A simple, rapid and sensitive UV spectrophotometric method was developed for the estimation of Enalapril maleate (EMT)
in pharmaceutical dosage forms. This method employs solving of % assay based on the measurement of absorbance in
distilled water at the λ max values of EMT. Calibration curve was linear in the range of 5-40 μg/ml for EMT. A recovery
study for EMT was performed and the mean percentage recovery for the drug was obtained in the range of 99-101%. The
method showed good reproducibility and recovery with % RSD less than 2. The proposed method can be successfully applied
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1. Introduction
Chemically Enalapril is ((2S) -1- [(2S)- 2- {[(2S)- 1-
ethoxy -1- oxo- 4- phenyl butan-2- yl] amino} propanoyl]
pyrrolidine-2-carboxylic acid). Figure 1 show the
chemical structure of EMT. It is Antihypertensive agent
and Angiotensin-Converting Enzyme Inhibitor.
Mechanism of action of Enalapril Maleate is in following
way: ACE inhibitors bind to and inhibit the activity of
both functionally active domains, N and C, which arise
from tandem gene duplication Enalaprilat, the principle
active metabolite of Enalapril, competes with ATI
(Angiotensin 1) for binding to ACE and inhibits and
enzymatic proteolysis of ATI to ATII. Decreasing ATII
(Angiotensin 2) levels in the body decreases blood
pressure by inhibiting the presser effects of ATII.
Enalapril also causes an increase in plasma renin activity
likely due to a loss of feedback inhibition mediated by
ATII on the release of renin. [1 and 2]

Figure 1: Chemical structure of Enalapril Maleate

The few reported methods in the literature for the
determination of Enalapril were high-performance liquid
chromatography (HPLC) [3,-8], FT-IR spectroscopy [9
and 10], capillary electrophoresis [11 and 12], nuclear
magnetic resonance spectroscopy (NMR) [13 and 14] and
gas chromatography [15]. The aim of the present
investigation was to develop accurate, rapid and
reproducible method for determination of Enalaprilat in
pharmaceutical preparations.

2. Experimental
PG instruments, T60 UV-Vis spectrophotometer with
quartz cells (l=1 cm) was used for all absorbance
measurements. A vibration shaker IKA-Werke type VX2
and ultrasonic bath were also used.
Chemicals and reagents:
Pharmaceutical grade Enalapril was supplied as a gift
sample byMSN Laboratories Hyderabad, India. Distilled
water was prepared inhouse using Milli-Q water filtration
system. Sodium hydroxide, HCl and H2O2 was purchased
from SD Fine chem., Mumbai. All the reagents were used
AR grade.
Preparation of stock solution:
100 mg of pharmaceutical grade EMT was weighed and
dissolved in distilled water in a 100 ml volumetric flask.
The final volume was made upto the mark with the same to
get 1 mg/ml primary stock solution. The resulting solution

was slightly acidified with a drop of concentrated HCl.
From the above stock solution 2 ml was further diluted with
water in a 100 ml volumetric flask. The final volume was
made upto the mark with the same. The required working
standards for linearity were prepared from the primary
stock solution.
Preparation of working standards (Assay of dosage
forms):
200.0 mg of tablet powder was dissolved in 10 ml of mobile
phase in a 10 ml volumetric flask. The solution was
sonicated for 5 min and filtered if necessary. 0.2 ml aliquot
was further diluted to 10 ml with the same to get 20µg/ml
concentration.
Validation of method:
The proposed UV method was validated as per ICH
guidelines.

3. Results & Discussion
Method development:
In the present work the drug Enalapril maleate was scanned
in 200-400 nm. The λmax was found to be 229 nm. A
representative spectrum of λmax of EMT was shown in Fig.
2. The developed method was validated as per ICH
guidelines.

Figure 2: Representative spectrum of λmax of EMT

Method validation:
To confirm the suitability of the method for its intended
purpose, the method was validated in accordance with ICH
guidelines [16 and 17], for linearity, limit of detection

(LOD), limit of quantification (LOQ), accuracy, precision,
and specificity.
Linearity:
EMT showed linearity in the concentration range of5–
40µg/mL. The regression equation obtained was
Y=0.0217x+0.0465 and R2 = 0.9974. Figure 3 shows the
calibration curve of EMT.

Figure 3: Calibration curve of Enalapril
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Limits of detection and quantification:
The LOD was defined as the lowest concentration of EMT
resulting in a signal-to-noise ratio of 3:1 and LOQ was
expressed as a signal-to-noise ratio of 10:1. The LOD and
LOQ obtained were 0.537 and1.790 µg/ml, respectively.
Accuracy:
Accuracy of the method was determined by performing the
recovery experiments. Known amount of the standard at

50%, 100% and 150% levels was fortified to the
degradation sample.  Peak area of the standards was
calculated by the difference of peak area between fortified
and unfortified samples. Six replicate samples of each
concentration level were prepared and the percentage
recovery at each level (n=6) was determined For EMT, the
results obtained are in good agreement with the added
amounts. The results were shown in table 1.

Table 1: Results of Accuracy

% Concentration Absorbance µg/ml added µg/ml found Recovery
Mean
Recovery

% Mean
Recovery

50

0.245 10 10.35 103.48

101.65

100.43

0.239 10 10.10 100.95
0.24 10 10.14 101.37
0.244 10 10.31 103.06
0.247 10 10.43 104.33
0.229 10 9.67 96.73

100
0.473 20 19.98 99.89

100.250.475 20 20.06 100.32
0.476 20 20.11 100.53

150

0.69 30 29.14 97.15

99.40

0.751 30 31.72 105.74
0.677 30 28.60 95.32
0.678 30 28.64 95.46
0.679 30 28.68 95.60
0.761 30 32.14 107.15

Precision:
Intraday and interday precision was evaluated by injecting
six different replications of  20 µg/mL of EMT. For intra-
day variation, sets of six replicates of the optimized
concentrations was analyzed on the same day; for inter- day

variation, six replicates was analyzed on six different days.
The intra-day and inter-day precision (% RSD) was found
to be less than 2%. The results was shown in table 3,
indicating that the method was precise.

Table 2: Results of Precision
S. No Absorbance
1 0.478
2 0.469
3 0.469
4 0.475
5 0.477
6 0.473
Average 0.4735
SD 0.003886
%RSD 0.82067

Specificity:
Specificity is the ability to measure accurately and
specifically the analyte of interest in the presence of other
components that may be expected to be present in the
sample matrix. The λmaxspectrum of specificity for the
method is illustrated in figure 2, which shows that the
method was specific.

Assay:
The Developed UV method was applied for the analysis of
EMT in tablet dosage form.The mean % purity of the
tablets was found to be 100.0 %.The results of Assay were
shown in table 3.

Table 3: Results of the Assay
S. No Absorbance assay
1 0.478 100.9504
2 0.469 99.04963
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3 0.469 99.04963
4 0.475 100.3168

5 0.477 100.7392

6 0.473 99.8944

Average 100

SD 0.82067

%RSD 0.82067

4. Conclusion
The proposed UV method was proved to be simple,
accurate, precise, specific and selective for quantitative
analysis of EMT. Hence this can be useful as anassay

method for the determination of Enalapril in bulk and
pharmaceutical dosage forms.
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