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Abstract

Asphaltum (vernacular name: Shilajit), is a traditional Ayurvedic medicine used as aphrodisiac. The
present study was aimed for extraction, isolation, method development and validation of RP-HPLC
method for bioactive compound called urolithin B (benzocoumarin) for Asphaltum. HPLC method was
developed with the help of PDA detector for isolated compound. Method validation was performed as per
International Conference of Harmonization guidelines for linearity, accuracy, precision, specificity, limit
of detection and limit of quantification of urolithin B. Intra-day and Inter-day precisions for urolithin B
was found precise as < 2.0% in intraday exercise & < 3.0% in inter day exercise. The concentration found
in Asphaltum is 0.38% of urolithin B. The proposed method for estimation of urolithin B is found to be
accurate, precise, reproducible and repeatable.
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Introduction

Asphaltum an important Ayurvedic drug also known as Shilajit, is exudation found worldwide
in sedimentary rocks of different formations, at altitudes between 1000 to 5000m [ 21, The
exudate when comes in contact with the rhizospheric metal ions or clay minerals is
transformed into solidified complexes. This product is depicted as the prakrtik shilajit. Shilajit
is called by different names in different languages. Asphalt and bitumen in English; shilajitu,
shilaras, adrija, girija in Sanskrit; shilajit in Hindi and Bengali; hajar-ul-musa in Arabian;
momio in Persian; myemu in Russian and mumie in German Bl Asphaltum was recommended
for the treatment of diabetes, anemia, ulcers, wound healing, bronchial asthma, sexual
dysfunction, prostate hypertrophy and in gerartric problems & 51,

Shilajit can be broadly classified into non-humic and humic substances chemically that
essentially originated from sedimentary rock matter %71, The non humic organic compounds of
shilajit comprised of low molecular weight benzocoumarin specifically urolithins Bl The
micro flora human metabolites of dietary ellagic acid derivatives are urolithins. There are
various known urolithins found in human urine © 1 1 Urolithin A and B are found to be
present in Shilajit; of which urolithin B was reported as a marker of Asphaltum. The medicinal
importance of this mineral drug is due to urolithin B 112,

Here isolation, identification and quantification of urolithin from Asphaltum are done. The
objective of the current method was to develop inexpensive, easy and less time consuming
process for isolation, identification and quantification of urolithin for laboratory as well as
commercial use. Validation parameters such as system suitability, specificity, accuracy,
precision, linearity, limit of detection, limit of quantification, and robustness are performed as
per ICH (31, The established method can subsequently be used for formulation preparation as
well as standardization of plant material or extract or herbal formulations containing urolithin B.

Materials and Methods

Raw Material: Asphaltum was procured from JKH exports (Mumbai) which was further
authenticated and ICT/MNPRL/NV/4002 voucher specimen was deposited in Medicinal
Natural products laboratory, Department of Pharmaceutical Sciences and Technology, Institute
of Chemical Technology, Matunga, Mumbai.

Chemicals: All the chemicals used for extraction, identification were of Laboratory reagent
grade and obtained from S.D. fine, India. All the solvents used for HPLC (High Performance
Liquid Chromatography) analysis were of Analytical reagent grade and obtained from Rankem
Limited, India.

Instrumentation: UV  (Ultra-violet) spectrum was recorded on Jasco V-530
spectrophotometer. HPLC analysis was performed with a Jasco (C18 HiQ sil column-250
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Mm X 4.6 mm i.d) Detector: Jasco MD-4010. Mass spectrum
was recorded on Micro mass Q-TOF (Time of Flight) MS
Mass spectrometer.

Extraction Procedure: About 100 g of Shilajit was subjected
to solvent extraction using ethyl acetate (500ml) for 3 h in
Soxhlet apparatus. The ethyl acetate extract was concentrated
and precipitated using petroleum ether (60-80°C), and
filtered. The precipitate (0.31 g) was further recrystallized
using alcohol and petroleum ether (60-80°C) as solvent. Buff
coloured crystals (0.28 g) of pure urolithin were obtained. The
isolated compound was further characterized using TLC (Thin
Layer Chromatography), UV spectroscopy, infrared (IR)
spectroscopy and mass spectrometry. HPLC studies were
carried out to quantify the same.

Standard Preparation for HPLC analysis: Stock solution
of urolithin B (1 mg/ml) was prepared using methanol. From
stock solution, 2 ml was transferred to a 10 ml volumetric
flask and the volume was made up with methanol (200pg/ml).
Sample preparation: 5 g of shilajit was extracted with 50 ml
methanol in Soxhlet apparatus. The extract obtained was
concentrated, transferred to a 25 ml volumetric flask, and the
volume made up with methanol.

Chromatographic conditions: HPLC analysis of the
standard and extract was performed on HPLC Jasco, PU-
1580, UV detector Jasco UV -1575, column C18 HiQ sil
column-250 mm X4.6 mm i.d. Samples were injected by
using a Rheodyne injector fitted with a 20 pL fixed loop.
Solutions were filtered before injection. Acetonitrile: water
(60: 40) was used as mobile phase and urolithin B was
detected at wavelength 236 nm at a flow rate of 1.0 ml/min.

Method Validation

Validation of the developed HPLC method was done
according to International Conference for Harmonisation
(ICH) guidelines.

The calibration curves were constructed after triplicate
determination of each standard by plotting peak area against
concentration of the corresponding standard. Precision was
determined as the intraday and inter day variation from three
standards. Intraday precision was determined by triplicate
analysis of the solutions in a single day. Inter day precision
was determined by triplicate analysis of the solutions on three
successive days.

The limits of detection and quantification were determined
using ICH guidelines with signal to noise ratios of three and
ten, respectively. The relative standard deviation (RSD)
values for retention time and peak areas of the analyte for the
PDA detector were employed to characterize the precision,
repeatability, and stability.

Accuracy is the degree of agreement between measured value
and accepted reference value. The accuracy of the method
was determined by adding known amounts of the standards
(80, 100, and 120%) to the Asphaltum methanolic extract and
followed by analysis in duplicate. The total amount of each
compound was calculated from the regression equation
obtained from the corresponding calibration plot and the
recovery of each compound was calculated by use of the
Equation (1)

Recovery (%) = [(Amount found)/ (Amount contained +
Amount added)]*100 = —eemeemeeeeee- (1)

Results and Discussion
Urolithin B was isolated from Asphaltum using simple
solvent extraction process, which was found to be relatively

economical as well as less time consuming. Also, the yield
obtained was about 0.38% of crude urolithin B. After
recrystallization, the compound was found to be 95% pure.
The isolated compound was identified by characterization
using TLC, UV, IR, mass spectrometry. The retention time of
urolithin B was obtained as 0.6 using chloroform: methanol
(9:1) as mobile phase and derivatized using 10% alocholic
KOH solution under UV 366 nm as shown in fig 1. The
UV/Viz maxima in methanol were found to be at 277 and 303
nm. IR spectrum of the isolated compound showed peaks at
1619 cm? (C=C), 1712 cm? (Carbonyl), 3356cm™
(Hydroxyl). Molecular ion peak at 211 m/e gave the
molecular weight of the compound. The structure of the
compound was confirmed by comparing the spectra with
those in the literature (4],

A simple method was developed, optimized and validated by
HPLC using PDA detector to quantify urolithin B in
Asphaltum species. The composition of the mobile phase was
optimized by varying the percentage of solvents in reverse
phase column. Urolithin B showed maximum absorption at
236 nm. The linear regression equation was found to be y =
16183x + 1006.2 (r2 = 0.9995). The result indicated a good
linear relationship between the concentrations and peak areas.
The intraday and inter day assay precision for urolithin B,
expressed as the relative standard deviation, was less than
0.43%, as shown in Table 1. The accuracy of the developed
method was calculated by recovery studies. Accordingly, it
was clear that the method was accurate for the quantitative
estimation of urolithin B as the value for relative standard
deviation (RSD) was found to be within the acceptance
criteria (i.e RSD < 3%). The percentage recovery of urolithin
B in Asphaltum extract was found to be 98.74% respectively
as shown in Table 2. The recovery was also calculated using
an internal standard. The RSD was found to be < 5%. The
percentage recovery of urolithin B in Asphaltum extract as
compared to internal standard was found to be in the range of
96-101%.

The LOD and LOQ were determined using SD (Standard
Deviation) of response and slope estimated from the
calibration curve of a standard solution of urolithin B. The
LOD and LOQ were 50.68 ng/ml and 153.59 ng/ml,
respectively. The specificity was determined by comparing
the chromatogram of the standard and the sample. The sample
solution was spiked with standard solution in order to observe
the interference. No interference was observed with the peak
of urolithin B in the sample, therefore the method was found
to be specific.

The results indicated that the method may be suitable for the
estimation of urolithin B in different samples. The percentage
content in Asphaltum was 0.38% respectively.

Conclusion

The developed method for the isolation of urolithin B from
Asphaltum was found to be efficient on laboratory scale
consuming minimum time and solvents. A simple and
sensitive high performance liquid chromatographic method
using PDA detector was developed for the determination of
urolithin B. The validation results showed that the method
provided rapid, sensitive, precise, and accurate analysis,
demonstrating its application for quality control and
authenticity.
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Abbreviation

RP-HPLC: Reverse Phase High Performance Liquid
Chromatography

PDA: Photo Diode Array

Fig 1: TLC of isolated urolithin B under UV 366 nm after treatment
with 10% alcoholic KOH

Table 1: Precision data

Precision, relative standard deviation (%)
Intrada Inter da
Conc Retention Peak Retention Peak
(ug/ml) time (min) area time (min) area
5 0.26 0.14 0.21 0.08
10 0.37 0.04 0.06 0.14
20 0.16 0.18 0.15 0.22

Table 2: Accuracy data

Recovery of urolithin B from Asphaltum extract (n=2)

Initail | Added | Determined Recovery | Mean Relative
Amount|Amount| Amount (%) (%) St_an_dard
(H9) (H9) (H9) Deviation (%)
380 304 659.1+2.46 | 96.35+0.25 98,7420
380 380 765.23+1.19 [100.65+1.12 .46_ | 0.47
380 456 829.67+7.41 | 99.24+0.03
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