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ABSTRACT 
 
Important requirement in the evaluation of herbal drug include the estimation of active constituent. 
Different factors like climate, altitude, rainfall and other conditions responsible for growth of plants 
may affect the content of active constituents. Collection of drug from different geographical 
sources can give useful conditions required for the production of maximum amount of secondary 
cell constituents. Rauwolfia Samples were collected from four different parts of southern India. 
HPLC chromatogram was developed for standard reserpine. Different samples were extracted 
using methanol and extracts were subjected to HPLC analysis to find out the content of Reserpine 
for preliminary information about the conditions that may influence on production of active 
constituents. Significant variation in the content of reserpine has been recorded. 
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INTRODUCTION 
 
The increasing demand for herbal medicines 
both in the developing and developed 
countries inevitably led to maintaining the 
quality and purity of the herbal raw materials 
and finished products1. 
Number of factors relating to climate, altitude, 
rainfall and other conditions responsible for 
growth of plants affect the quality of Herbal 
ingredients present in a particular species 
even when it is produced in the same country. 
These conditions may produce major 
variations in the active ingredients present in 
plants1,3. 
Several theories have been proposed to 
explain potential tradeoffs between growth and 
secondary metabolite production. The 

resource availability theory suggests that the 
way a plant defends itself ultimately depends 
on resource availability and its intrinsic growth 
rate. This theory predicts that the rapidly 
growing plants in resource rich habitats 
contain low levels of highly mobile secondary 
metabolites (Alkaloids and Cyanogenetic 
glycosides). Nitrogen is taken up early in the 
growing season in excess of the plant’s need 
for growth. Excess nitrogen is available to be 
synthesized into N – based secondary 
metabolites2.  
Differences in growth trajectories of plant may 
also lead to both positive and negative 
correlations between intrinsic growth rate and 
the ability to compensate for herbivory. 
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Understanding how environmental factors 
affect the production of secondary metabolites 
will be of great importance for the conservation 
of medicinal plants and optimizing field growth 
conditions for maximal recovery of 
phytomedicinal chemicals2. 
The aim of the present study is to get 
preliminary information regarding the 
evaluation of active constituent reserpine for 
samples collected from different geographical 
sources to ascertain whether there is 
uniformity or variation exists. Also to find out 
which of the samples has maximum or 
minimum active constituent by HPLC studies. 

 

MATERIALS AND METHODS  
 
Collection of Plant material and Standard: 
The plants of Rauwolfia serpentina L. Benth ex 
Kurz were collected from Trissur, (Kerala), 
Shimoga (Karnataka), Coimbatore (Tamil 
Nadu), Tirupathi (Andhra Pradesh). They were 
identified and authenticated by Dr. Jawahar 
Raveendra, Botanist, Foundation for 
Revitalization of Local Health Tradition 
(FRLHT), Bangalore, Karnataka. (Climatic 
conditions of the above geographical regions 
are given in table – 1). 

 
 

Table – 1 
Geographical Location and Climatic Conditions of different accessions. 

 
Reference standard of Reserpine was purchased 
from Natural Remedies Pvt. Ltd. Bangalore. 
All the solvents and chemicals used for 
extraction and analysis were of high purity and 
quality. 
 
Extraction 

 
The roots were excised from the plants, washed 
with running tap water and dried in an oven at a 
temperature of not more than 600C. Dried roots 
were coarsely powdered and subjected for 
extraction. 100 mg of the powder from each plant 
was separately treated with ammonia solution 
and then extracted with methanol until the 
extracts were colorless. The methanolic extracts 
of each plant were combined separately and 
concentrated in a rotary evaporator, and dried in 
a vacuum oven3.   
HPLC analysis: 
Sample preparation:  

The extract of each plant was transferred to 
5ml volumetric flasks separately with the help 
of methanol (HPLC grade), sonicated for few 
minutes filtered and volume was made upto 
mark with methanol. 
 
Standard preparation: 
0.004% of Reserpine in Methanol was 
prepared. 
 
Instrument: 
Schimadzu LC – 20, equipped with auto 
sampler and LC SOLUTIONS software. 

 
Experimental conditions: 
Column  : Lichrosorb C – 18  
(25 X 0.5cm 10µ) 
Mobile phase  : Acetonitrile: Buffer 
(Prepared by weighing 6.80 g of potassium 
dihydrogen phosphate in 1000ml HPLC water 

Sl.no Name of 
accession 

Co ordinates Altitude 
(metres above 
mean sea level)                        

Temperature 
In 

0
C 

Average rainfall 
per annum (mm) 

1 Shimoga latitudes 13
o
27' and 

14
o
39' N and between 

the longitudes 74
o
38' 

and 76
o
04' E 

640 26-35 900 

2 Thirupathi latitude 13° and 14° N 
and longitude 17° E 

1066.66 26-42 300 

3 Trissur 10
0
 32

’
 N and 76

0
 15

’
 E. 52.3 22.5-32.3 3,159 

4 Coimbatore Latitude 11°1′6″N 
76°58′21″E longitude 
11.01833°N 76.9725°E 

409 12-38 700 
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and PH was adjusted to 3.0 with Orthophosphoric 
acid) 35: 65 
Volume injected : 20µL 
Flow rate  : 1ml/min 
Detection wavelength : 268nm 
Temperature  : Ambient temperature 

Method used  : Bracketing 
method with the triplicate and duplicate 
injections of standard and sample 
respectively. 

 

RESULTS AND DISCUSSION 
 
The content of reserpine in different samples 
was evaluated by HPLC studies. Reserpine has 
shown a peak at 16.596min retention time. 
Extract of Rauwolfia plant collected from diferent 
locations namely Trissur(Kerala), 
Shimoga(Karnataka), Coimbatore(Tamil Nadu) 
and Tirupathi(Andhra Pradesh) was used for the 
analysis. HPLC Chromatogram of all the 
samples has shown five major peaks including 

reserpine. Sample collected from Coimbatore 
has shown maximum amount amount of 
reserpine of 0.1442%. where as sample 
collected from Shimoga has shown minimum 
amount of reserpine of 0.0382%. variation in 
the content of reserpine range from 0.0382 to 
0.1442% (Table – 2 and figure – 1) hence 
there is a need to define the conditions 
required for production of maximum amount 
of reserpine by studying all the parameters 
individually. 

 
 

Table – 2  
Reserpine concentration in Rauwolfia collected from different Geographical Source. 

 
 
 
 
 
 
 
 
 
 
 

 
 

Fig – 1 
Graph showing concentration of Reserpine in Rauwolfia serpentina collected from different 

accessions 
 

Sl. No. 

Plant 
Collected 
From  

Retension 
time (min) 

Area 
under 
the 
curve 

Figure 
no. Concentration 

of Reserpine 
in % 

1 Shimoga 16.544 211322 4 0.0382 

2 Trissur 16.575 608778 6 0.0947 

3 Tirupathi 16.662 397061 5 0.0707 

4 Coimbatore 16.491 699626 7 0.1442 
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Fig – 2 

HPLC chromatogram of methanol (blank) at 268 nm 
 

 
 

Fig – 3 
HPLC chromatogram of Reserpine Reference standard at 268 nm 

 
Fig – 4 

HPLC chromatogram of methanolic extract of plant collected from Shimoga at 268nm. 
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Fig – 5 

HPLC chromatogram of methanolic extract of plant collected from Tirupathi at 268nm 
 

 
 

Fig – 6 
HPLC chromatogram of methanolic extract of plant collected from Trissur at 268nm 

 

 
 

Fig – 7 
HPLC chromatogram of methanolic extract of plant collected from Coimbatore at 268nm 
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