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Abstract: Prescribing herbal remedies is now becoming common by many practitioners, who propose
herbal treatments along with conventional medicine systems to treat various ailments considering their synergistic
effects. Rosmarinic acid is a potent phenolic compound and caffeic acid derivative. It has many miraculous
biological activities. Anti-allergic, anti-angiogenic, anti-depressant, anti-inflammatory, antitumor, anti-microbial
activity, and antiviral effect of rosmarinic acid has already been documented in previous literature. It is widely
present in many formulations because of its hepatoprotective and antioxidant effect. This study aimed to develop
and validate a RP-HPLC method for the standardization of O. basilicum L. raw material and extracts by using
rosmarinic acid as a marker. The study also aimed to quantify the rosmarinic acid content in the methanol extract of
O. basilicum leaves. A simple and cost-effective High Pressure Liquid Chromatography (HPLC) method for
determining rosmarinic acid in Ocimum basilicum plant extract has been developed and validated. Methanol-water-
orthophosphoric acid in the ratio of 95:5:1 was used as the mobile phase using a C18 reversed-phase column for the
HPLC method. Signals were detected at 254 nm. The rosmarinic acid content was found to be 4.2 mg/10 mg of the
plant extract. The method is sensitive and reproducible and ideal for quick routine analysis and can be employed for
detecting rosmarinic acid in other herbs. Despite the availability of literature on the medicinal properties of this
plant and its chemical constituents, only a limited number of papers have been published on the determination of the
rosmarinic acid in Ocimum basilicum plant using RP-HPLC. Moreover, this is the first report that quantifies
rosmarinic acid in the plant extract by HPLC without using expensive columns and complex buffer systems that
deteriorate the chromatographic columns and in turn, enhance the cost of the used process.
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1. Introduction

Ocimum basilicum L (sweet basil) is widely spread
over Asian and African countries. Genus Ocimum
basilicum is the most abundantly found among the
entire Ocimum genus. It is an annual plant also known
as cooking herb (1). Rosmarinic acid (RA) is a caffeic
acid derivative commonly found in many plants of the

Lamiaceae family [2], the structure is given in Figure 1.

0 H

(1]
Fig. 1 Structure of rosmarinic acid

It is a potent antioxidant phenolic compound [3].
Anti-inflammatory and anti-viral effects of rosmarinic
acid have also been reported [4]. It has also been
reported in Ociumum basilicum plant, commonly
known as sweet basil [5-7]. The plant is also rich in
alkaloids, tannins, flavonoids and oligosaccharides [8-
10]. Ocimum basilicum has been used for decades to
treat gastrointestinal disorders, headache, anti-
inflammatory neurodegenerative and cardiovascular
disorders, and diabetes [11]. The cardioprotective
properties can be concluded by modulation of various
antioxidants parameters thus improving the overall
antioxidant protection of myocardial tissue [12]. Many
studies reported chemical constituents obtained from
the plant, but only limited data is available on the
determination of these constituents by HPLC [13-14].
This study aims to develop a simple and precise and
validated method for the detection and quantification of
rosmarinic acid in Ocimum basilicum extract.

2. Methods and Materials

Plants were collected from the Karachi University
and authenticated by a taxonomist with voucher
number GH NO 942382. The leaves were washed and
dried under shade and was extracted with methanol for
48 hours. The extract was then filtered and evaporated
using a rotary evaporator. All the chemicals used were

of AR grade and were purchased from Merck. The
reference standard compound of rosmarinic acid was
purchased from Sigma-Aldrich.

2.1. Preparation of Reference Standard and Sample
Solutions

The stock solution 100 pg/ml of Rosmarinic acid is
prepared by reconstituting 10 mg of Rosmarinic acid in
100 ml of HPLC grade methanol. Similarly, 100 pg/ml
of extract solution was prepared by using dried extract.
The solutions were sonicated for 15 minutes using an
ultrasonic sonicator. Dilutions were made from the
rosmarinic acid stock solution in concentrations of 80
ug/ml, 60 pg/ml, 40 pg/ml, 20 ug/ml by diluting each
of these solutions with the mobile phase followed by
filtration using 0.45 micron membrane filter. These
solutions were then injected in the HPLC column to be
analyzed.

2.2. Chromatographic Conditions for HPLC

Shimadzu  model  High  Pressure  Liquid
Chromatography-LC-20 AT, with UV-visible detector
SPD-10A (V), Class LC-20 Version 1:62 was used in
the study. C18 column with dimensions 150 mm x 4.6
mm, with 5 um internal diameter at ambient
temperature was used for the separation, pump is as in
isocratic approach.

2.3. Selection of Wavelength and Mobile Phase

The methanolic Ocimum basilicum extract and
rosmarinic solution (100 mg/ml) were scanned at a
wide range of spectrum. The Ocimum extract and
standard solutions measured with Uv detector showed a
good result at 254 nm for the RP-HPLC.

Mobile phase was composed of 95:5:1 ratio of
methanol-water-orthophosphoric acid. The pH was
maintained at 3-4. Then, 20 pL of the sample was
injected at a flow rate of 1ml/min. Wavelength used
was 254 nm for detection.

3. Results and Discussion
In this study, the method development for
Rosmarinic acid as marker was based on RP-HPLC and
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RP-UHPLC. Different types of columns and mobile
phase were employed to get better separation and a
resolved peak. The column was selected on the basis of
good resolutions of peaks. Wavelength was selected
using UV spectra of standard and extract samples
overlaid. The best response was found at 254 nm.
Chromatograms are shown in Figures 2-3, which
revealed good separation.
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Fig. 3 RP-HPLC chromatogram of rosmarinic acid in Ocimum
basilicum extract

The aim of this study is to establish an accurate,
precise and reproducible method with sensitivity and
cost effectiveness to quantify Rosmarinic acid in a
plant extract.

3.1. Method Validation
The developed method was validated under the
guidelines provided by ICH.

3.2. Linearity

Linearity of the developed method was assessed
using the regression equation with r2 = 0.989 (Figure
4). Calibration curve was established by plotting
between the peak height and concentration of test
solution to obtain the regression equation.
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Fig. 4 Linearity of the prescribed method

3.3. Precision

A precise method should be repeatable and
reproducible. In the current study the inter-day and
intraday variations were evaluated on different
concentrations in Table 1. The %RSD was within the
limit and no significant variation was found
among %Recovery at these concentrations that
confirms the precision of the developed method.

Table 1 Interday and intraday precision

Methods  Conc. Inter-day Intra-day

Injected

mgmL™?  9%RSD %Recovery 9%RSD  %Recovery
HPLC 20 0.12 99.93 0.08 99.9

40 0.1 100.2 0.09 100.3

60 0.23 100.06 0.07 100.1

80 0.52 100.17 0.062 100.2

100 0.26 100.02 0.059 100.5

3.4. Accuracy

Three consecutive concentrations 100+20% was
prepared; %RSD and Recovery was evaluated. %RSD
was found in the range of 0.00021 to 0.00029 while
percentage Recovery was obtained between 99 and 101
that indicate the method accuracy as shown in Table 2.

Table 2 Accuracy of the prescribed method

Methods Conc. %RSD % Recovery
pgmL™
HPLC 80% 0.00026  99.99

100% 0.00029  99.99
120% 0.00021  100.00

3.5. Limit of Detection and Limit of Quantification

Dilutions of the rosmarinic acid solution were
prepared and the limits of detection and quantification
were calculated (Table 3).

Table 3 Limit of detection and limit of quantification
HPLC | LOD = 3.3*SD/Slope  0.00073 pg/ml
LOQ= 10*SD/Slope 0.0022 pg/ml

3.6. Specificity and Selectivity

Obvious and sharp peaks were observed that
indicated the specificity and selectivity of the
prescribed method.

3.7. Quantification of Rosmarinic Acid in Ocimum
Basilicum Plant Extracts

Thus, 100 pg/ml of Ocimum basilicum plant extract
was prepared and analyzed under the same conditions
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as used for rosmarinic acid detection. The RA peak was
observed around the same retention time as it was
observed in the standard RA determination. RA content
was determined using the linearity data obtained for
RA determination. The RA content was found to be 4.2
mg/10 mg of Ocimum basilicum extract.

The proposed method was developed and validated
for the analysis of rosmarinic acid. This can be used for
the analysis of RA in other herbal extracts. A literature
survey reported many other methods for their
determination with the limitation of complex
instrumentation and usage of expensive columns and
solvents. The proposed method is the simplest method
for the analysis using a simple C18 column and cost-
effective solvents. The method was validated according
to the ICH guidelines. The method has high selectivity;
it can detect RA without interference with other plant
constituents. The method was précised and has a high
level of accuracy.

4. Conclusion

Rosmarinic acid has many beneficial effects on the
human system. It has a remarkable antioxidant activity;
and is widely used in the food and cosmetic industries.
This therapeutic compound is widely spread in the
nature.

Industries focus on optimum methods to obtain a
good vyield of this compound within a short time and
minimal use of expensive equipment and solvents. To
identify and quantify rosmarinic acid is the crucial step.
Many reported methods use expensive and high purity
solvents, long detection times that increase the cost of
the implied method when implemented on an industrial
scale.

For this reason, this study reports a simple method,
that is sensitive and less time consuming. Method was
validated according to the ICH guidelines. Limits of
detection and quantification are sufficient to analyze
rosmarinic acid in Ocimum basilicum. This method is
ideal for the quick routine analysis.
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