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ABSTRACT
The present study aimed to develop and validate a UV-visible spectroscopy fingerprinting method for the
estimation of gallic acid as a marker compound in Asthi Sandhanak Lepa, a traditional polyherbal formulation
used for bone healing and musculoskeletal disorders. The method was applied to various raw materials, including
Kumari (Aloe vera), Bola (Commiphora myrrha), Kunduru (Boswellia serrata), Gundra (Cyperus rotundus),
Usarerevand (Rheum emodi), Medasaka (Litsea chinensis), Swarjika Kshara (Fagonia cretica), Lodhra
(Symplocos racemosa), Mayaphala (Quercus infectoria), and Haridra (Curcuma amada), along with laboratory-
prepared batch (ASL-LB) and marketed formulation (ASL-MF). A calibration curve for gallic acid was
constructed, demonstrating good linearity within the selected concentration range. Quantitative estimation
revealed the presence of gallic acid in all selected raw materials as well as in both formulation batches, confirming
its suitability as a reliable phytochemical marker. The developed method exhibited satisfactory accuracy,
precision, and reproducibility. Comparative analysis between ASL-LB and ASL-MF indicated consistency in
gallic acid content, suggesting uniformity in formulation quality. In conclusion, the UV spectroscopic
fingerprinting method developed in this study is simple, rapid, and cost-effective, and can be effectively employed
for routine quality control and standardization of Asthi Sandhanak Lepa. The method supports the scientific
validation of traditional herbal formulations and ensures batch-to-batch consistency, thereby enhancing their
acceptability in modern healthcare systems.
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Introduction

Standardization of traditional Ayurvedic formulations
has become essential to ensure their quality, safety, and
therapeutic efficacy in modern healthcare systems.
Polyherbal preparations such as Asthi Sandhanak
Lepa, widely used for the management of bone
fractures and musculoskeletal disorders, consist of
multiple  plant  constituents that  contribute
synergistically to their pharmacological activity [1].
However, variability in raw materials, processing
methods, and storage conditions often leads to
inconsistency in the product, thereby
necessitating the development of reliable analytical
methods for quality control. [2]

Among the various phytoconstituents present in herbal
formulations, gallic acid is an important phenolic
compound known for its antioxidant,
inflammatory, and healing properties. It is commonly
present in several medicinal plants used in traditional

final

anti-

formulations and serves as a suitable biomarker for
standardization [3]. Accurate estimation of gallic acid
not only helps in assessing the quality of herbal
products but also ensures batch-to-batch consistency.
(4]

Ultraviolet (UV) spectroscopy is a simple, rapid, cost-
effective, and widely accepted analytical technique for
the quantitative estimation of phytoconstituents. The
development of a UV spectroscopic fingerprinting
method allows simultaneous identification and
estimation of marker compounds within complex

herbal  matrices. ~ Compared to  advanced
chromatographic  techniques, UV  spectroscopy
requires minimal sample  preparation and

instrumentation, making it particularly suitable for
routine quality control in herbal industries. [5-6]

Therefore, the present study aims to develop and
validate a UV spectroscopic fingerprinting method for
the estimation of gallic acid in Asthi Sandhanak Lepa.
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This method is expected to provide a reliable,
reproducible, and economical approach for
standardization, thereby supporting the scientific
validation and wider acceptance of traditional
Ayurvedic formulations.

Material and Methods

The UV-visible spectroscopy fingerprinting method
was developed for raw materials Kumari (4loe vera),
Bola (Commiphora myrrha), Kunduru (Boswellia
serrata), Gundra (Cyperus rotundus), Usarerevand
(Rheum emodi), Medasaka (Litsea chinensis),
Swarjika Kshara (Fagonia cretica), Lodhra
(Symplocos racemosa), Mayaphala (Quercus
infectoria), Haridra (Curcuma amada), laboratory
batch (ASL-LB) and marketed formulation (ASL-MF)
via estimation of gallic acid which is an important
content in raw materials and formulation [7]
Experimental Techniques

Chemicals

All the chemicals and solvents were used of A.R. grade
was procured from Hi-Media India.

Instrument

UV-Visible Spectrophotometer (Shimadzu, UV-1900)
was used for estimation of gallic acid content against
standard marker component in formulated lepa and
raw materials.

Preparation of standard solution of gallic acid
Accurately weighed gallic acid (10 mg) was
transferred in 100 ml volumetric flask and dissolved in
and diluted to 100 ml with methanol. The final solution
contained 100 pg of the gallic acid per ml of the
solution.

Calibration curve for gallic acid

Standard solutions of gallic acid were pipetted into
concentration range 5-25 pg/ml in a series of five 25
ml volumetric flask. The absorbance of the gallic acid
was measured at 270 nm against methanol.
Preparation of gallic acid extract of Lepa

The samples of laboratory batch (ASL-LB), marketed
formulation (ASL-MF) and raw materials were
extracted with 10 ml methanol : water (4:1 v/v) for 2
hr. The mixture was filtered through buchner funnel
and the methanol was evaporated in a rotatory
evaporator. The residual aqueous phase was acidified
to pH 2 by addition of some drops of HCI (3N), and
the volume was adjusted to 10 ml with distilled water.
In order to isolate the gallic acid, another extraction by
ethanol using a decanting bulb was carried out. The
ethanol phase was dried by using anhydrous sodium
sulphate then evaporated and residue was dissolved in
methanol. The same procedure was performed for
laboratory batch (ASL-LB), marketed formulation

(ASL-MF) and raw materials Kumari (4loe vera),
Bola (Commiphora myrrha), Kunduru (Boswellia
serrata), Gundra (Cyperus rotundus), Usarerevand

(Rheum  emodi), Medasaka (Litsea chinensis),
Swarjika  Kshara (Fagonia cretica), Lodhra
(Symplocos  racemosa), Mayaphala  (Quercus

infectoria), Haridra (Curcuma amada) [8]

Method validation

Precision

Precision of the method was determined with the
product. An amount of the product powder equivalent
to 100% of the label claim of gallic acid was accurately
weighed and assayed. The repeatability of sample
application and measurement of absorbance for active
compound were expressed in terms of relative standard
deviation (R.S.D %). Method repeatability was
obtained from R.S.D. value by repeating the assay six
times in same day for intra-day precision. Intermediate
precision was assessed by the assay of two, six-sample
sets on different days (inter-day precision).

Limit of detection and limit of quantitation

In order to estimate the limit of detection (LOD) and
limit of quantitation (LOQ), blank methanol was run
six times. The signal to noise ratio was determined.
LOD was considered as 3:1 and LOQ as 10:1. LOD
and LOQ were experimentally verified by diluting
known concentrations of gallic acid until the average
responses were approximately three or ten times the
standard deviation of the responses for six replicate
determinations.

Recovery studies

The pre-analyzed samples were spiked with extra 50,
100 and 150 % of the standard gallic acid and the
mixtures were analyzed by the proposed method. The
experiment was conducted six times. This was done to
check the recovery of the drug at different levels in the
formulations.

Estimation of gallic acid in raw materials and lepa
The extract of raw materials Kumari (4/oe vera), Bola
(Commiphora myrrha), Kunduru (Boswellia serrata),
Gundra (Cyperus rotundus), Usarerevand (Rheum
emodi), Medasaka (Litsea chinensis), Swarjika Kshara
(Fagonia cretica), Lodhra (Symplocos racemosa),
Mayaphala (Quercus infectoria), Haridra (Curcuma
amada), laboratory batch (ASL-LB) and marketed
formulation (ASL-MF) were transferred in 10 ml
volumetric flask. Absorbance for aliquots of each was
noted at 270 nm. The corresponding concentration of
gallic acid against respective absorbance value was
determined by using calibration curve [9].
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Results and Discussion

The UV-visible spectroscopy fingerprinting method
was developed for raw materials Kumari (4/oe vera),
Bola (Commiphora myrrha), Kunduru (Boswellia
serrata), Gundra (Cyperus rotundus), Usarerevand

(Rheum  emodi), Medasaka (Litsea chinensis),
Swarjika  Kshara (Fagonia cretica), Lodhra
(Symplocos  racemosa), Mayaphala  (Quercus
infectoria), Haridra (Curcuma amada, laboratory

batch (ASL-LB) and marketed formulation (ASL-MF)
via estimation of gallic acid which is an important
content in raw materials and formulation. Calibration
curve was plotted and results were shown in table 1.
Table 1: Calibration curve data for gallic acid

S. NO. Concentration Absorbance
1. 0 0

2. 5 0.101

3. 10 0.248

4. 15 0.426

5. 20 0.591

6. 25 0.782

y =0.0318x - 0.039
R?=0.9917

0 5 10 15 20 25 30

Graph 1: Calibration curve of gallic acid
Table 2: % Recovery of gallic acid

Excess | Conc. SD Recovery | R.S.D.
drug found (%) (%)
added
to the
analyte
(%)
50 14.95 | 0.05507 99.66 0.3683
100 19.97 | 0.1457 99.85 0.7295
150 24.95 | 0.06082 99.79 0.2437

Table 3: Validation parameter of gallic acid

S. Parameters Observations
No.
1. Absorption maxima 270 nm
Beer’s law limit (pug/ml) 5-25
3. Correlation coefficient 0.991
()

4. LOD 0.34
5. LOQ 0.121
6. Recovery (%) 99.79
7. Regression equation (y*) y=0.031x -
Slope (a) 0.039
Intercept (b) 0.031
0.039
8. Precision (% R.S.D.)
Repeatability (n=6) 0.44308
Intraday precision (n = 3) 0.21813
Interday precision (n = 3) 1.14941

The gallic acid content was determined in the extract
(Aloe vera), Bola
(Commiphora myrrha), Kunduru (Boswellia serrata),
Gundra (Cyperus rotundus), Usarerevand (Rheum
emodi), Medasaka (Litsea chinensis), Swarjika Kshara
(Fagonia cretica), Lodhra (Symplocos racemosa),
Mayaphala (Quercus infectoria), Haridra (Curcuma
amada) laboratory batch (ASL-LB) and marketed
formulation (ASL-MF).The results were presented in
table 4.

Table 4: Estimation of gallic acid in raw materials

and lepa

Gallic acid Content % (W/w)

of raw materials Kumari

S. No. Name Confidence level (95%)

3.17£0.302 +0.128

3.12+0.157 +0.551

1.11x0.010 +0.530

Cyperus rotundus 0.98+0.62 +0.402

4.58+0.219 +0.319

1.01£0.117 +0.518

5.72+0.239 +0.449

Symplocos racemosa

1

2.

3

3

5 Rheum emodi
6.

7

8. 2.86+0.209 +0.384
9.

Quercus infectoria 1.62+0.006 +0.310

10. Curcuma amada 2.18£0.027 +0.386

11 ASL-LB
12 ASL-MF

0.814+0.396 +0.519
0.806 + 0.288 +0.202

Mean +SD of six determinations

Conclusion

The present study successfully established a UV-
visible spectroscopy fingerprinting method for the
estimation of gallic acid in individual raw materials,
laboratory-prepared batch (ASL-LB), and marketed
formulation (ASL-MF) of 4sthi Sandhanak Lepa. The
method demonstrated good linearity, accuracy, and
reproducibility, as evidenced by the calibration curve
and quantitative results obtained. The presence and
quantification of gallic acid across all selected herbal
ingredients—including Kumari (Aloe vera), Bola
(Commiphora myrrha), Kunduru (Boswellia serrata),
Gundra (Cyperus rotundus), Usarerevand (Rheum
emodi), Medasaka (Litsea chinensis), Swarjika Kshara
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(Fagonia cretica), Lodhra (Symplocos racemosa),
Mayaphala  (Quercus infectoria), and Haridra
(Curcuma amada)—confirmed its suitability as a
reliable phytochemical marker for standardization.
Furthermore, the comparative analysis between the
laboratory batch and marketed formulation indicated
consistency in gallic acid content, reflecting
uniformity in formulation quality. The developed UV
spectroscopic fingerprinting approach proved to be
simple, rapid, and cost-effective, making it highly
suitable for routine quality control of polyherbal
formulations. Overall, this method can serve as a
valuable analytical tool for ensuring batch-to-batch
consistency, authenticity, and quality assurance of
Asthi  Sandhanak Lepa, thereby supporting its
scientific validation and wider acceptance.
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