ejpmr, 2021,8(3), 349-354

EUROPEAN JOURNAL OF PHARMACEUTICAL Research Article
AND MEDICAL RESEARCH ISSN 2394-3211
EJPMR

SJIF Impact Factor 6.222

DEVELOPMENT AND VALIDATION OF STABILITY INDICATING RP-HPLC
METHOD FOR METHYL GALLATE

Dr. Sushama Fulmali**, Dr. Ashish Jain'and Dr. Pratima Tatke’

IShri D. D. Vispute College of Pharmacy & Research Center Devad-Vichumbe, Near New Panvel.
Department of Pharmaceutical Chemistry, C. U. Shah College of Pharmacy, S.N.D.T. Women’s University, Juhu
Campus, Santacruz (West), Mumbai 400049.

*Corresponding Author: Dr. Sushama Fulmali

Shri D. D. Vispute College of Pharmacy & Research Center Devad-Vichumbe, Near New Panvel.

Avrticle Received on 25/12/2020 Article Revised on15/01/2020 Article Accepted on 05/02/2021

ABSTRACT

An isocratic stability indicating RP-HPLC method was developed and validated for the assay of methyl gallate
(MG). The marker and other degradation components were separated on a Thermo Hypersil BDS-C18 (250 x 4.6
mm, 5.0 i) column. The mobile phase composed of water acidified with o-phosphoric acid (0.01%): acetonitrile
(88:12 v/v). The mobile phase flow rate was optimized at 1.0 mL/min. The detection wavelength was selected as
271 nm. The method was linear over the concentration range of 5-50.0 ug/mL. Forced degradation studies of MG
were carried out under conditions of acid, base and oxidative hydrolysis, sun light irradiation and in water to detect
the major degradation products of the MG. The MG was found to be stable under acidic, neutral and in sun light
irradiation. The alkaline conditions resulted in higher degradation of MG than oxidative conditions.
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INTRODUCTION

During the past decade, an increasing acceptance and
public interest in herbal medicines has been observed all
over the world. However, one of the problems for
acceptance of herbal formulations is the lack of standard
quality control profiles. The quality of herbal medicine is
depend upon the concentration of active component and
its implications for efficacy and safety. Because of the
complex nature of the chemical constituents of the plant
based products, it is difficult to establish their quality
control parameters. The modern analytical techniques are
expected to help in circumventing this problem. Various
Ayurvedic formulations have been found to be useful
remedies for a number of disorders. Although herbal
formulations are effective but their use is often
associated with a number of undesirable side effects that
may be due to the degradation products of drug formed
during storage.™

The International Conference on Harmonization (ICH)
drug stability test guideline Q1A requires that analysis of
stability of samples is to be done through the use of
validated stability-indicating analytical method, but this
concept is often used for synthetic drugs and is not
commonly used for herbal drugs. The results of stress
test often help to guide the pharmaceutical dosage forms
and provide information about the instability of drugs,
enabling the development of stability —indicating
analytical methods that may be used in the subsequent
stability studies of the active ingredient. Hence these

studies are also important for herbal dosage form
containing the active markers.™

Methyl gallate is a phenolic compound found in various
medicinal plants such as Acacia nilotica, Toona sinensis,
Archidendron jiringa.** 1t is also found in wine. It is
the methyl ester of gallic acid. Methyl gallate is a
phenolic compound found in Terminalia myriocarpa and
Geranium niveum.®® Methyl gallate exhibits potent
antitumor activities by inhibiting tumor infiltration of T
cells. It has been reported to show antioxidant property
in triglyceride of Kilka fish oil.”! It is reported to inhibit
biofilm formation is of high importance for developing
health care products.!®! Various high-performance liquid
chromatographic methods are reported for determination
of methyl gallate which showed that the retention time
for methyl gallate is around 2-3 min.["®°* For stability
indicating method the retention time must be higher, for
elution of more polar degraded products formed during
stress testing of methyl gallate.

Therefore the present work, aims to develop and validate
stability indicating HPLC method of methyl gallate and
qualitative analysis of its components for subsequent use
in the quality control of herbal medicine.

EXPERIMENTAL

Reagents

Methyl gallate was purchased from Sigma (purity of
95.0% by HPLC), methanol was of HPLC grade and
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purchased from S.D. Fine chemicals. Water was purified
by doubled distillation and filtered by using 0.2 um
nylon membrane filters.

Instrumentation: DIONEX Ultimate 3000 consisting of
a quaternary pump and UV-Vis. Detector.
Chromatographic Conditions Analysis was performed
using a column Hypersil RP-C18 (250 x 4.6 mm, 5.0 um
column) with an isocratic run, using the mobile phase
consisting of aqueous o-phosphoric acid (0.01%) :
acetonitrile (88:12 v/v) at a flow rate of 1 mL/min. The
detection was carried out at wavelength 271 nm.

Preparation of standard stock solution

Methyl gallate (5 mg) was dissolved in 50 mL of
methanol, sonicated for 30 min (100 pg/mL). This
solution was diluted appropriately with mobile phase to
produce a working solution (20 pg /mL) for assay of the
samples. Both solutions were freshly prepared and
filtered through a 0.45 um modified PTFE membrane,
prior to injection.

Forced Degradation Studies

A standard stock solution of methyl gallate (1 mg/mL)
was prepared by dissolving 10 mg of the methyl gallate
in 10 ml of methanol. From the above stock solution, 2
ml was diluted up to 10 ml with 5 M HCI, 0.1 M NaOH,
6% H,0, and HPLC water in separate volumetric flasks
to achieve a concentration of 200 pg/ml. The above
solutions were exposed to stress tests under acidic
condition (2 ml in 8 mL of 5 M HCI, 24 h), alkaline
condition (2 mL solution in 1 ml of 0.1 M NaOH, 1 h),
oxidative condition (2 mlin 8 mL of 6% H,0O,, 1hr)
and in water for 12h. All the solutions were refluxed at
80 °C. After the degradation time was achieved, 1 mL of
the solution was transferred to another 10 mL volumetric
flask, neutralized and volume was made up to 10 mL
with mobile phase. For photostability studies the methyl
gallate solution in water was exposed to sunlight for 30
days. After filtration through a 0.45 pm modified PTFE
membrane, the degraded samples were injected into the
HPLC, and compared with the fresh, non — degraded
sample solution.

Method Validation

The developed method was validated as per ICH
guidelines. The validation parameters evaluated were as
fallows.™

1. Linearity

2. Precision

3.LOD & LOQ

3. Robustness

5. Accuracy

6. System suitability

Linearity: The linearity of analytical procedure is its
ability (within given range) to obtain the test results
which are directly proportional to concentration in the
sample. This was studied by analyzing six concentrations

in triplicate with the concentration in range of 5-50
pg/mL solution of methyl gallate.

Precision

The precision of the method was examined by
performing the intra- and inter-day assays of six replicate
injections at three concentration levels (5, 10 and 20
pg/mL). The intraday assay precision test was performed
at the intervals of 4 h in 1 day, while the inter-day assay
precision test was performed over 6 days.

LOD & LOQ

The Limit of Detection (LOD) and limit of
Quantification (LOQ) were mathematically determined
through the calibration curve. The aforementioned factor
(3.0 and 10, for LOD and LOQ respectively) were
multiplied by the standard deviation of the linear
coefficient and divided by the slope, according to the
guideline.

Robustness

The robustness of the method was evaluated by
changing: (i) the mobile phase flow rate (0.9, 1, 1.1
mL/min), (ii) the mobile phase pH (2, 3 and 4) and (iii)
the solvents of different lots. Standard solutions were
injected six times for each change. The % RSD was
calculated for each component during each change.

Accuracy

Recovery study was performed for determining the
accuracy of the method. Sample solution was analyzed in
triplicate for each concentration level (80%, 100% and
120%). The results of recovery study are depicted in the
Table 3.

System Suitability

A system suitability test was performed to evaluate the
chromatographic parameters (capacity factor, separation
factor, number of theoretical plate, asymmetry of the
peak and resolution between two consecutive peaks.
Triplicate injections of the standard solution (20 pg/mL)
were analysed.

Analysis of marketed formulations

To determine the content of methyl gallate in three
different herbal formulations (Triphla churna, Dabour
Chywanprash, Arjunarishta) were procured from local
market.

Triphla churna

Triphla churna 0.5 g powder was weighted and
transferred to 50 ml volumetric flask. Add 25 ml of
methanol and shake it for 15 min. then make up the
volume to 50 ml with methanol and sonicated it for 30
min. Filtered the above solution through 0.45 micron
filtered. From the above solution suitable dilution were
made to obtain the working solution for analysis.

A 20 pL volume of sample solution was injected into
HPLC, three times under the condition above. The peak
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area was measured at 271 nm and the concentration in
the sample was determined.

Dabour Chywanprash

0.5 g of chywanprash was weighted and transferred to 50
ml volumetric flask to it 5 ml of methanol was added and
sonicated for 30 min. After that volume was make up to
50 ml with methanol and again sonicated for 20 min.
Filtered the above solution through 0.45 micron filter,
Iml of filtrate was taken and diluted to 10 ml with
mobile phase.

Arjunarishta

10 ml of arjunarishta was transferred to 50 ml volumetric
flask to it 20 ml of methanol was added and sonicated for
30 min. After that volume was make up to 50 ml with
methanol and again sonicated for 20 min. Filtered the
above solution through 0.45 micron filter, 1ml of filtrate
was taken and diluted to 10 ml with mobile phase.

RESULT AND DISCUSSION

A simple stability- indicating RP-HPLC method was
developed for determination of MG and its degradation
products. To optimize the proposed HPLC methods,
different mobile phases, were tried for the
chromatographic separation of the components and
retaining MG. The best resolution was achieved using a
mobile phase consisting of o-phosphoric acid (0.01%):
Acetonitrile (88:12).

Forced Degradation Studies

Conditions used for forced degradation were to achieve
degradation in the range of 20-80% of the drug. The
following degradation behaviour of the drug was
observed during the stress degradation studies.

Acidic condition

The MG was refluxed in a specified concentration of 6
M HCI for 24 h. MG was found to be stable to acid
degradation.

Alkaline condition

MG was found to undergo alkaline degradation faster as
compared with acid degradation. In 0.1 M NaOH (1 h),
the drug decomposed by 20%. A major degradation peak
was found at 2.7 min. (Fig.2b).

Oxidative condition

MG was found to be highly labile in terms of oxidation
in 6% H202 at room temperature for 1 h. The major
degradation peak was observed at 6.3 min. (Fig. 2c).

Neutral (water) condition
MG was found to be stable on refluxing the drug in water
at 80 °C for 12 h.

Photolytic condition
MG was found to be stable to photolytic degradation.

HPLC-UV method validation

The method was validated for linearity, accuracy,
precision, robustness, system suitability, LOD, LOQ and
by the following procedure.

Linearity

The calibration curve was linear over the concentration
range 5-50 pg/mL for MG. The correlation coefficient
(r%) was found to be 0.999. Linearity data and calibration
curve for MG are reported in the Table 1 and Fig. 3.

Precision

The precision of the method was examined by
performing the intra- and inter-day assays of six replicate
injection of the mixture of the standard solution at three
concentration levels 10, 20 and 30pg/mL). The % RSD
of the assay was less than 2. (Table 2).

LOD and LOQ

LOD and LOQ of the method was determined by K sd/s
where K is the constant (3 for LOD and 10 for LOQ), sd
is the standard deviation of the analytical signal and s is
the slope of the concentration /response graph. The LOD
and LOQ 0.05 pg/ml and 0.07 pg/ml respectively.

Accuracy

The accuracy of the method was determined by
calculating the recoveries of MG by the method standard
addition. Known amounts of the standard (80, 100,
120%) were added to the pre- analyzed sampl solution
and the amounts of these standards were estimated by
measuring the peak areas. The results from recovery
study for accuracy determination are given in the Table
3. The percentage recovery of MG was found to be
within the limit 100.67 to 104.86 %).

Robustness

The robustness of the method was evaluated by
changing: (i) the mobile phase flow (0.9, 1, 1.1 ml/min),
(ii) % of acetonitrile in mobile phase (v/v) (11 ml, 12 and
13) and (iii) the solvents of different lots. Standard
solutions were injected six times for each change. The %
RSD was found to be less than 2.The results are
summarized in the Table 4.

System Suitability

All the values of parameter i.e. capacity factor,
separation factor, number of theoretical plate, asymmetry
of the peak and resolution between two consecutive peak
of system suitability were found to be within in the
acceptable limits. It is concluded that the method and
system are adequate for the analysis to be performed.
The results are summarized in the Table 5.

Analysis of marketed formulations

The developed and validated method was applied to
determine the content of methyl gallate in three marketed
herbal ~ formulations  (Triphla  churna,  Dabour
Chywanprash, Arjunarishta). (Table 6). The methyl
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gallate content was highest in Dabour Chywanprash as

compared to the other two formulations.

CONCLUSION

A stability indicating HPLC method was successfully

developed and validated for estimation of

methyl gallate

as per ICH guidelines. The method was applied for
quantitative estimation of methyl gallate in three

marketed herbal formulations.
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Fig.1 Structure of Methyl gallate.

i3

Figure 2. HPLC Chromatograms at 271 nm (a) Methyl gallate (MG) at 20 pg/mL (b) MG after stress with 0.1 M

NaOH 1 hr (c) MG after stress with 6% H,0, 1 hr.
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Figure 3: Calibration curve of methyl gallate.
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Table 1. Linear regression data for calibration curves (n= 3).

Parameters HPLC
Linearity range 10-60 pg/ml
R 0.999
Slope 1.44
Intercept 0.133

Table: 2. Intra- and inter-day precision of the developed method (n=6).

Concentration Repeatability(n=6) Intermediate precision(n=6)
(ug/mL) Measu _red (%) | Recovery Measu re_d (%) Recovery
Mg concentration+SD RSD (%) concentration RSD (%)
5 4.84950.01 0.372 96.99 4.811+0.02 0.465 96.22
10 13.731+0.04 0.321 | 137.31 13.778+0.04 0.320 137.78
20 21.127+0.04 0.221 | 105.63 22.334+0.43 1.941 111.67

Table 3. Recovery study of MG added to the pre- analyzed samples using the proposed method (n=3).

% Quantit Total quantit Amount quantit
Components adde?j(pg/myL) presentq(ug/m Ii/) found(p?g/m L) g YoRecovery | %RSD
Methyl 4 (80%) 9 9.438 104.86 +0.67
Gallate 5 (100%) 10 10.222 102.22 +0.29
(MG) 6 (120%) 11 11.074 100.67 +0.41

Table: 4. Robustness evaluation of proposed HPLC method (n=3).

Factor Level | Retention time | Asymmetry
A:Flow rate(ml/min)
0.9 -1 9.27 1.38
1.0 0 8.40 1.36
1.1 +1 7.64 1.40
Meant SD(n=3) 8.37+0.90 1.38 +0.02
B:% of acetonitrile in mobile phase (v/v)
11 -1 9.19 1.36
12 0 8.40 1.36
13 +1 7.57 1.40
Meant SD(n=3) 8.38+ 0.81 1.37+0.02
C: Solvent of different lot
First lots 8.20 1.37
Second lots 8.18 1.36
Meant SD(n=2) 8.17+0.82 1.35+ 0.02

Table 5: Results of system suitability parameters of the proposed HPLC method (n=3).

Sr.No | Parameter MG

1 Retention time (min) 8.2 min

2 Capacity factor (k”) 15

3 Separation factor 2.3

4 No. of theoretical plate 6975

5 Resolution (Rs) 2.8

6 Asymmetry (As) 1.37

Table 6: Assay results of marketed herbal formulations using the developed HPLC method (n=3).

Marketed formulation | Content of methyl gallate (Yow/w)
Triphala Churna 0.071
Dabur Chyawanprash 0.076
Arjunarishta 0.05

ACKNOWLEDGEMENT

The authors gratefully acknowledge UGC-BSR for

the necessary facilities for carrying out this research

work.

financial support and C. U. Shah College of Pharmacy
S.N.D.T. Women’s University, Mumbai for providing

WWW.ejpmr.com

Vol 8, Issue 3, 2021. |

ISO 9001:2015 Certified Journal

353




Sushama et al.

European Journal of Pharmaceutical and Medical Research

REFERENCES

1.

10.

P. Raj, A. Pathak. Stability-Indicating reversed
phase liquid chromatographic  method for
determination of Aconitine and piperine in a
polyherbal ~ formulation. JAOAC, 2009; I4:
1047-1053.

Giovana F, Luciana C, Block. Development and
validation of a stability indicative HPLC-PDA
method for kaurenoic acid in spray dried extracts of
Sphagneticolatrilobata (L.) Pruski, Asteraceae,
Talanta, 2012; 101: 530-536.

Mishra RK, Ramakrishna M, Mishra V, Pathak A,
Rajesh S, Sharma S, Pandey A, Nageswara R,
Dikshit A. Pharmaco-Phylogenetic Investigation of
Methyl Gallate Isolated from Acacia nilotica (L.)
Delile and Its Cytotoxic Effect on NIH3T3 Mouse
Fibroblast. Current Pharmaceutical Biotechnology,
2016; 17(6): 540 — 548.

Mohd NH, Mohd LJ, Mohd NJ, Normah A and
Nurul N. ldentification and isolation of methyl
gallate as a polar chemical marker for Labisia
pumila Benth. Journal Trop. Agricaltur and Food
Science, 2011; 39 (2): 279-284.

Asnaashari, M., Farhoosh, R., & Sharif, A.
Antioxidant activity of gallic acid and methyl gallate
in triacylglycerols of Kilka fish oil and its oil-in-
water emulsion. Food Chemistry, 2014; 1509:
439-444.

Kacergius, T., Abu-Lafi, S., Kirkliauskiene, A.,
Gabe, V., Adawi, A., Rayan, M., Rayan, A.
(Inhibitory capacity of Rhus coriaria L. extract and
its  major component methyl gallate on
Streptococcus mutans biofilm formation by optical
profilometry: Potential applications for oral health.
Molecular Medicine Reports, 2017; 16(1): 949-956.
Nishitani E, Sagesaka YM.  Simultaneous
determination of catechins, caffeine and other
phenolic compounds in tea using new HPLC
method. Journal of Food Composition and Analysis,
2004; 17(5): 675-685.

Tapan S. HPLC determination of phenolic acids,
flavonoids and ascorbic acid in four different solvent
extracts of Zanthoxylum acanthopodium a wild
edible plant of Meghalaya state of India, Int Journal
Pharm Science, 8(3): 103-109.

lzabela F. Quantitative  determination  of
hydrolysable tannins and other polyphenols in herbal
products from Meadowsweet and Dog Rose.
Phytochemical Anaysis, 2009; 20: 177-190.

Moller C, Hansen SH, Cornett C. Characterisation of
tannin-containing  herbal drugs by HPLC
Phytochemical Analysis, 2009; 20: 231-239.

WWW.ejpmr.com | Vol 8, Issue 3, 2021.

ISO 9001:2015 Certified Journal

354




