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HPTLC METHOD FOR QUANTIFICATION OF VALERENIC ACID IN
AYURVEDIC DRUG JATAMANSI AND ITS SUBSTITUTES

Amit Srivastava, Shashi Shankar Tiwari, Sharad Srivastava, and

A. K. S. Rawat

Pharmacognosy and Ethnopharmacology Division, National Botanical Research Institute,
Lucknow, India

O Objective of the present study was quantification of valerenic acid in rhizome of three plant
species which is generally traded under the name of Jatamansi. A simple, rapid, cost-effective
and accurate high performance thin layer chromatographic method has been developed for quanti-
Jication of valerenic acid in Valeriana jatamansi, Nardostachys jatamansi, and Selinum
vaginatum, which is one of the stable compounds and designated as a key marker compound. Sep-
aration and quantification of valerenic acid was achieved by HPTLC using ternary mobile phase
of toluene: ethyl acetate: formic acid (80:20:5v/v/v) on precoated silica gel 60Fys4 aluminum
plate and densitometric determination was carried out in Azgg absorption-reflectance UV mode
by deuterium lamp.

Keywords HPTLC, Nardostachys jatamansi, Selinum vaginatum, valerenic acid, Valeriana
Jjatamansi

INTRODUCTION

Over thousands of years, herbal medicines have been used as a
therapeutic agent and practiced by physicians of indigenous systems.
Jatamansi botanically equated to Nardostachys jatamansi, is an important
drug of Indian medicinal systems and used for nervous headache, excite-
ment, menopausal symptoms, flatulence, epilepsy, fungal disease, hyperlipi-
demia, and intestinal colic.!"*?! In combination with cold water, the oil is
considered to be effective against nausea, stomachache, flatulence, liver
problems, jaundice, kidney complaints, insomnia, and headache.>®! Rhi-
zomes of some other species such as Valeriana jatamansi and Selinum vagina-
tum, being rich in essential oil contents, are sold in the herbal drug market
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FIGURE 1 Structure of Valerenic acid.

by the same vernacular name.'” Valerenic acid (Figure 1) is a sesquiterpe-
noid and key marker of Valerian plant used in CNS activity'” and also has
been demonstrated to be both a subtype-selective GABA, agonist!'"'* act-
ing mainly at 2152 and «1f3 subtypes and also a 5HT5, partial agonist.!'?
Valerenic acid has also been reported to be an NF-xB inhibitor and may be
partly responsible for anti-inflammatory action of the valerian plant.!'*
Although there is one report on quantitative estimation of valerenic acid
through High Performance Liquid Chromatography (HPLC) with mobile
phase Methanol: 0.5% phosphoric acid (80:20) , 18] put there is no validated
HPTLC method reported so far. In the present study, we used a new
HPTLC method for quantification of valerenic acid in rhizome of three
plant species, i.e., Valeriana jatamansi, Nardostachys jatamansi, and Selinum
vaginatum, which is generally traded under the name of Jatamansi. This
was done to provide a cost effective, economic, and reproducible method
for the estimation of valerenic acid. The present study was also aimed for
quantification of valerenic acid in Valeriana jatamansi, Nardostachys jata-
manst, and Selinum vaginatum species for their authenticity, identity, validity,
quality, and batch to batch consistency in the pharmaceutical industry that
is not yet reported. This study will also be useful to check adulteration and
substitution in commercial samples.

EXPERIMENTAL
Reagent and Chemicals

All chemicals were laboratory grade and solvents were analytical grade,
HPTLC plates Silica higlachrosep Nano UV 60Fg54 [20cm x 10 cm] were
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procured from s d fine-chem. Limited, Mumbai, India. The Valeriana root
kit was procured from Chromadex, CA, USA which contains Valerenic acid
(ASB-00022150-010) and Valerian root BRM (ASB-0003400-005).

Plant Material

Rhizomes of Nardostachys jatamansi, Valeriana jatamansi, and Selinum
vaginatum were collected from the Munsiayari region, Dist. Pitthoragarh,
state Uttarakhand, India and authenticated by Dr. A. K. S. Rawat, Head,
Pharmacognosy and Ethnopharmacology division, National Botanical
Research Institute, Lucknow, India. Voucher specimens (Nos. 262501N],
262502V], 262503SV) were deposited in a herbarium, the National Botan-
ical Research Institute, Lucknow, India.

Preparation of Crude Extract

Accurately weighed 2.0gm of the coarse powder of Nardostachys
jatamansi (NJ-1), Valeriana jatamansi (VJ-1), Selinum vaginatum (SV-I), and
Valerian root BRM (VRC-I) were extracted separately with methanol
(4 x 25 mL) under reflux (30 min each time) on water bath. The combined
extracts were filtered, concentrated on a freeze drier, and prepared in
10 mg/mL solution with an analytical grade methanol.

Preparation of Standard Solution

A stock solution of valerenic acid (1 mg/mL) was prepared by dissolving
1 mg of accurately weighed valerenic acid in 1 mL. methanol, and a further
working solution of 100 pg/mL was prepared by adding 900 uL. analytical
grade methanol into the 100 pL. of stock solution of Valerenic acid.

High Performance Thin Layer Chromatography

HPTLC was performed on 20 cm x 10 cm TLC glass plates pre coated
with 200-um layer thickness of silica gel 60Fy54 (s d fine-chem. Limited,
Mumbai, India). Samples were applied as 6 mm band width using Camag
100 microlitre sample syringe (Hamilton, Switzerland) with a Linomat 5
applicator (Camag, Switzerland) under a flow of Ny gas. The Linear ascend-
ing development was carried out with Toluene: Ethyl acetate: Glacial acetic
acid [80:20:5v/v/v] for valerenic acid as mobile phase in a Camag glass twin
trough chamber (20 x 10 cm). The chamber was previously saturated with
mobile phase vapor for 10 min at room temperature (25=+2°C), 50% %2
relative humidity and plates were developed at distance of approximately
80 mm from the point of application. After development, plates were dried
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through an air drier and scanning was performed using a Camag TLC Scan-
ner 3 at Aggo nm in UV absorbance mode for valerenic acid operated by win
CATS Software (Version 3.2.1). The slit dimensions were 5 mm x 0.45 mm
and the scanning speed was 100 mm/s.

RESULT AND DISCUSSION

The TLC Separation Optimization at different compositions of the
mobile phase was tested and the desired resolution of valerenic acid with
symmetrical and reproducible peaks was achieved in all samples by using
a ternary mobile phase of Toluene:Ethyl acetate:Glacial acetic acid
[80:20:5v/v/v]. The chamber saturation period was 10 min and approxi-
mately 20 min was required for the development of the TLC plate. A band
of Valerenic acid was observed at R¢ 0.55 in standard track. as Additionally,
the same Ry in samples tracks confirmed the presence of valerenic acid in
all samples. A comparison of the spectral characteristics of the peaks for
standard valerenic acid and that of the sample revealed the identity of
Valerenic acid present in the sample.

Method Validation

The HPTLC method was developed for valerenic acid and validated in
terms of precision, accuracy, recovery, and robustness; LOD and LOQ were
checked as per ICH guidelines.''®'”! Instrumental precision was checked
by repeated scanning of the same spot 100, 750, and 1250 ng five times
and the results were expressed as % RSD. Method precision was studied
by analyzing the standards 100, 750, and 1250 ng/spot under the same ana-
lytical procedure and lab conditions on the same day (intra- day precision)
and on different days (inter-day precision) and the results were expressed
as % RSD. Accuracy of the method was tested by performing the recovery
studies of the pre-analyzed sample with standard at five different levels in
each samples and result were expressed as % recovery and % RSD.

Calibration for Valerenic Acid

A stock solution of 1000 pg/mL of valerenic acid was prepared in meth-
anol, and dilution was performed to obtain a solution of 100 pg/ mL, which
was used for further analysis. Different volumes of diluted solution [1.0, 2.5,
5.0, 7.5, 10.0, and 12.5puL] were applied on a TLC plate to furnish
100-1250 ng/spot of Valerenic acid standard (Figure 2). Peak area data
and the corresponding amounts were treated by linear least square
regression analysis (Table 1).
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FIGURE 2 CCD image of TLC plate of SV-I, VRC-I, VJ-I, NJ-I, and Valerenic acid standard.

Quantification of Valerenic Acid in Test Sample

10 pL.. methanolic extract of Nardostachys jatamansi (N]J-1), Valeriana
jatamansi (VJ-1), Selinum vaginatum (SV-I), and Valerian root BRM (VRC-I)
samples were applied through Linomat 5 applicator on a TLC plate and
developed and scanned at /Aggp UV absorption mode. Peak area was
recorded in each sample and the amount of valerenic acid was calculated
using the calibration plot (Figure 2). Peak purity test of Valerenic acid
was done by comparing its UV-visible spectra in standard and sample track
(Figure 3).

System Suitability Test

Linearity and Detection Limit

Linearity was checked by applying standard solutions of valerenic acid
at six different concentrations. The calibration curve was drawn in the con-
centration range of 100-1250 ng/spot. The equation for the calibration
curve of valerenic acid is Y=34.9 +2.14x and the correlation coefficient
of the calibration plot was 0.998. Results of regression analysis on the cali-
bration curve and quantification range are described in Table 2a.

TABLE 1 Calibration Data of Valerenic Acid Standard

S. No. Sample Concentration (in ng) Peak Area [AU]
1 100 225.3
2 250 568.4
3 500 1153.1
4 750 1652.0
5 1000 2099.5
6 1250 2735.2
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FIGURE 3 (a) Three dimensional chromatogram of standard track and sample tracks; (b) Peak
response of Valerenic acid STD; (c) Peak response of Nardostachys jatamansi (NJ-I) sample; (d) Peak
response of Valeriana jatamansi (V]-1) sample; (e) Peak response of Valerian root BRM (VRC); (f) Peak
response of Selinum vaginatum (SV-I) sample.

Specificity

Specificity of the method was determined by analysis of valerenic acid
standard and in Nardostachys jatamansi (NJ-1), Valeriana jatamansi (V]-I), Seli-
num vaginatum (SV-I), and Valerian root BRM (VRC-I) samples. The spot
for valerenic acid in the samples was confirmed by comparing the Ry and
spectra of the spot with that of the standard. The peak purity of valerenic
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TABLE 2 Method Validation Data for Quantification of Valerenic Acid by Using Proposed HPTLC
Denstitometric Method Using Under Asgg UV Detection Mode

(2.a) Linearity regression of Valerenic acid

SI. No. Parameters Results
1 R¢ 0.55
2 Dynamic range (ng spot ') 100-1250 ng
3 Equation Y=34.90+2.14x
4 Slope 2.14
5 Intercept 34.90
6 Limit of detection 30ng
7 Limit of quantification 100 ng
8 Linearity (correlation coefficient) 0.998
9 Specificity Specific

10 Robustness Robust

(2.b) Precision studies

Concentration (ng spot ')

Method Precision (% RSD)

Sample Amount Instrumental Precision (% RSD) Intra-Day Inter-Day
100 0.603 1.670 1.893
750 1.325 1.721 1.645

1250 2.029 1.432 1.543

(2.c) Percentage amount of Valerenic acid present in samples

Sl. No. Sample Name Valerenic Acid Percentage Present (%)
1. Selinum vaginatum (SV-I) 0.9151
2. Valerian root BRM (VRC) 0.2794
3. Valeriana jatamansi (VJ-I) 0.1067
4. Nardostachys jatamansi (NJ-I) 0.3136
(2.d) Result and statistical data for recovery studies of Valerenic acid
Amount of Amount of

Valerenic acid Valerenic Amount of
SIL. present in the acid added ~ Valerenic acid  Recovery
No. sample (in ng) (in ng) found (in ng) (%) Range (%) RSD
Selinum vaginatum (SV-I) samples
1 915 0 923 100.80 99.26 1.949
2 915 500 1422 100.40 (99.22-101.00)
3 915 1000 1875 97.91
4 915 1500 2440 101.00
5 915 2000 2805 96.22
Valerian root BRM(VRC-I) samples
1 279 0 285 102.10 100.40 2.670
2 279 100 360 94.98 (94.98-102.20)
3 279 200 490 102.2
4 279 300 565 97.58
5 279 400 670 98.67

(Continued)
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TABLE 2 Continued

(2.d) Result and statistical data for recovery studies of Valerenic acid

Amount of Amount of

Valerenic acid Valerenic Amount of
SI. present in the acid added ~ Valerenic acid  Recovery
No. sample (in ng) (in ng) found (in ng) (%) Range (%) RSD
Valeriana jatamansi (VJ-I) samples
1 106 0 110 103.70 99.78 2.323
2 106 50 148 94.87 (93.92-103.70)
3 106 75 170 93.92
4 106 100 200 97.08
5 106 125 230 99.56
Nardostachys jatamansi (NJ-I) samples
1 313 0 321 102.50 99.51 0.810
2 313 200 511 99.61 (98.03-102.50)
3 313 300 601 98.04
4 313 400 699 98.03
5 313 500 808 99.38

acid was assessed by comparing the spectra at three different levels, (i.e.,
peak start, peak apex, and peak end positions of the spot) for obtaining
the best analytical result.

Precision Studies

Instrumental precision was checked by repeated scanning of the same
spots (100, 750, and 1250 ng/spot) of standard valerenic acid five times
and the RSD values were 0.603, 1.325, and 2.029, respectively. To determine
the precision of the developed assay, 100, 750, and 1250 ng/spot of the
valerenic acid standard was analyzed five times within the same day to deter-
mine the intra-day variability and the % RSD values were 1.670, 1.721, and
1.432 for 100, 750, and 1250 ng/spot, respectively. Similarly the inter-day
precision was tested on the same concentration levels on consecutive days
and the % RSD values were 1.893, 1.721, and 1.543, respectively (Table 2b).

Sample Analysis and Recovery Studies

Developed TLC method was subsequently applied for the analysis and
quantification of valerenic acid in methanolic extract of Nardostachys
jatamansi (NJ-1), Valeriana jatamansi (VJ-I), Selinum vaginatum (SV-I), and
Valerian root BRM (VRC-I); the free valerenic acid content in the roots
by this proposed method was found to be 0.9151 for SV-I, 0.2794 for VRC-I,
0.1067 for VJ-I, and 0.3136 for NJ-I (Table 2c, Figure 4). The examination
of recovery rates of pure valerenic acid in pre-analyzed samples and
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FIGURE 4 Concentration of free Valerenic acid standard in Selinum vaginatum (SV-1), Valerian root
BRM (VRCH), Valeriana jatamansi (V]-1), and Nardostachys jatamansi (NJ-I) samples.

quantitative analysis was performed. The recovery ranges were obtained
99.22-101.0 for SV-I; 94.98-107.5 for VRC-I; 93.92-106.7 for VJ-I; and
98.03-102.5 for NJ-I samples (Table 2d).

CONCLUSION

The HPTLC method developed here for the quantification of valerenic
acid in Nardostachys jatamansi, Valeriana jatamansi, Selinum vaginatum, and in
Valerian root BRM is simple, rapid, cost-effective, and easily adaptable for
the screening and quantitative determination than any other HPTLC tech-
nique. This may be utilized by pharmaceutical industries for quality control
and batch to batch consistency of crude drug.
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