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ABSTRACT 
Ayurveda remains one of the most ancient and yet living traditions practised widely in India, Sri Lanka 
and other countries and has a sound philosophical and experiential basis. Atharvaveda (around 1200 
BC), Charak Sanhita and Sushrut Sanhita (1000–500 BC) are the main classics that give detailed 
descriptions of over 700 herbs. A scholarly description of the legacy of Caraka in contemporary idiom, 
best attempted with a commentary from modern medicine and science viewpoint, gives some glimpses of 
ancient wisdom. Indian healthcare consists of medical pluralism and ayurveda still remains dominant 
compared to modern medicine, particularly for treatment of a variety of chronic disease conditions. 
Natural products are naturally derived metabolites and/or by-products from microorganisms, plants, or 
animals. These products have been exploited for human use for thousands of years, and plants have been 
the chief source of compounds used for medicine different regions of India. Plants samples collected and 
these plants parts were powdered and allow for the extraction of active compound with the help of 
different solvents in 1:1 ratio. After extraction active compound was allow to purify with the help of 
different solvent combination. Rf value of compound was found 0.46. Structural study of compound was 
performed with the help of I.R. Mass spectra etc. Active compound was   serially diluted upto 10-6 for 
antibacterial study against  different bacteria. The Antimicrobial activity of compound was performed 
against some gram +ve  and some gram +ve bacteria and against some Fungi. λ max of compound C1 was 
found 310.Certain Chemical and physical tests were also performed for the identification of the 
compound. 
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INTRODUCTION 
Natural products are naturally derived 
metabolites and/or by-products from 
microorganisms, plants, or animals. 
Ayurveda remains one of the most ancient 
and yet living traditions practised widely in 
India, Sri Lanka and other countries and has 
a sound philosophical and experiential basis. 
Atharvaveda (around 1200 BC), Charak 
Sanhita and Sushrut Sanhita (1000–500 BC) 
are the main classics that give detailed 
descriptions of over 700 herbs. A scholarly 
description of the legacy of Caraka in 
contemporary idiom, best attempted with a 
commentary from modern medicine and 
science viewpoint, gives some glimpses of 
ancient wisdom. Indian healthcare consists of 
medical pluralism and ayurveda still remains 
dominant compared to modern medicine, 
particularly for treatment of a variety of 

chronic disease conditions. India has about 
45,000 plant species; medicinal properties 
have been assigned to several thousands. 
About 2000 are found in the literature; 
indigenous systems commonly employ about 
500–700 2. 
 
Medicinal and Aromatic Plants 
In India, out of the 17,000 species of higher 
plants, 7500 are known for medicinal uses. 
This proportion of medicinal plants is the 
highest proportion of plants, known for their 
medical purposes in any country of the world 
for the existing flora of that respective country 
(Table 1). Ayurveda, the oldest medical 
system in Indian sub-continent, has alone 
reported approximately 2000 medicinal plant 
species, followed by Siddha and Unani 
(Table 1). The Charak Samhita, an old age 
written document on herbal therapy, reports 
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on the production of 340 herbal drugs and 
their indigenous uses. Currently, 
approximately 25% of drugs are derived from 
plants, and many others are synthetic 

analogues built on prototype compounds 
isolated from plant species in modern 
pharmacopoeia.

  
 

Table 1: Distribution of medicinal plants  

Country or region 
Total number 

of native  
species in flora 

No. of medicinal 
plant  species 

reported 

% of medicinal 
plants Source 

World 297000 52885 10 Schippmann et al., 2002 
India 17000 7500 44 Shiva, 1996 

Indian Himalays 800 1748 22 Samant 
 
SCOPE OF HERBAL DRUGS 
India can play a major role in the coming years 
in the global market for herbal products based 
medicines, since there is a growing demand for 
plant based medicines and cosmetics, since 
pharmaceutical industry is plagued with 
increased cost of new drug development 
coupled with low serum rate. Scientific validation 
quality, quantity, consistency and good 
marketing network are quite essential for the 
growth of herbal plant industry in India. The 
absence of these in the country has affected 
growth of medicinal plant industry in the country. 
India has a big potential for the cultivation of 
herbal plants. 
Both China and India share 38% in marketing of 
medicinal plants worldwide. While China's 
turnover in medicinal plants has been 
Rs.22,000crore, India's business is hardly about 
Rs.450 crore. In fact the country has a rich 
collection of medicinal plant in Uttaranchal, 
Himalayas, Kerala and North Eastern States, but 
hardly some medicinal plants have been 
marketed here. 
 As against a demand of 35,000 tonnes of 

medicinal plants, the supply is around 5000 
tonnes. While 98% of herbal plants 
depending upon forest production. 

 In some Asian and African countries, 80% of 
the population depends on traditional 
medicine for primary health care. 

 Herbal medicines are the most lucrative 
form of traditional medicine, generating 
billions of dollars in revenue. 

 Traditional medicine can treat various 
infectious and chronic conditions: new 
antimalarial drugs were developed from 
the discovery and isolation of artemisinin 
from Artemisia annua L., a plant used in 
China for almost 2000 years. 

 Counterfeit, poor quality or adulterated 
herbal products in international markets 
are serious patient safety threats. 

 More than 100 countries have regulations 
for herbal medicines. 

Traditional medicine is the sum, total of 
knowledge, skills and practices based on the 
theories, beliefs and experiences indigenous 
to different cultures that are used to maintain 
health, as well as to prevent, diagnose, 
improve or treat physical and mental 
illnesses. Traditional medicine that has been 
adopted by other populations (outside its 
indigenous culture) is often termed alternative 
or complementary medicine. Herbal 
medicines include herbs, herbal materials, 
herbal preparations, and finished herbal 
products that contain parts of plants or other 
plant materials as active ingredients. 

 
Who uses traditional medicine? 
In some Asian and African countries, 80% of 
the population depends on traditional 
medicine for primary health care. In many 
developed countries, 70% to 80% of the 
population has used some form of alternative 
or complementary medicine (e.g. 
acupuncture). Herbal treatments are the most 
popular form of traditional medicine, and are 
highly lucrative in the international 
marketplace. Annual revenues in Western 
Europe reached US$ 5 billion in 2003-2004. 
In China sales of products totaled US$ 14 
billion in 2005. Herbal medicine revenue in 
Brazil was US$ 160 million in 2007. 

 
MATERIALS AND METHODS 
Collection, authentication and preparation of 
plant material  
Ziziphus ziziphus xylopyrus were  cultivated in 
medicinal plant garden of S.V. College, Aligarh  
and  S.S. I. T.M, Aligarh.  The whole plant at 
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flowering stage was dug out and after removal of 
mud it is kept for herbarium preparation after 
that herbarium was poisoned with mercuric 
chloride and deposited for authentication. 
Authentication is done by Dr.Tarique Husain, 
Head and Scientist Biodiversity and Angiosperm 
Taxonomy N.B.R.I   Lucknow, Uttar Pradesh 
and a herbarium of both plants were kept and 
stored.These plants parts were air dried and 
allow for extraction of active compounds. 
About 200 gm of fresh air dried and 
standardized leaves  powder and stem powder 
of Ziziphus ziziphus (L) Karst and Ziziphus 
xyloporus wild. Were subjected to hot 
continuous extraction with petroleum ether (400-
600C) in eight soxhlet extractor ( four for each 
drug- 200* 4= 800*2 ) at a temperature of 400-
500C to about 40 cycles per batch for 4 batches. 
The extraction was continued until the solvent in 
thimble became clear when few drops of solvent 
was collected in a test tube during the 
completion of the cycle (during siphoning) and 
tested for exhaustive chemical tests. 
 
Extraction 

About 50 gm of air dried  plant parts like leaves, 
stem, roots of   Ziziphus ziziphus xylopyrus wild 
was taken and subjected to extraction with 
various solvents such as petroleum ether (40-
600C), alcohol and aqueous using soxhlet 
assembly, then centrifuged at 10,000 rpm for 15 
min to separate the biomass; the supernatant 
was obtained separated by filtration using 
Whatman filter paper. Certain solvents used for 
extraction of antibacterial compound like 
butanol, n-hexane, ethyl acetate, petroleum 
ether, chloroform, ethanol (1:1) ratio. 
Supernatant mixture was agitated for 50 min. 
with homogenizer and the solvent was 
separated from broth by separating funnel, 
Solvent present in the broth was separated by 
centrifugation at 5000 rpm for 15 min to remove 
traces of fermentive broth. All extracts obtained 
through this method were assayed for 
antibacterial study against different microbes 
using respective solvents as control by agar well 
diffusion method. 
There were certain solvents were used for the 
extraction of antibiotic using different n-butanol , 
n-hexane, Ethyl acetate, Petroleum ether, 
Chloroform, Ethanol, Methanol 
Solvents used for extraction of antibacterial 
compound in (1:1) ratio. Supernatant mixture 
was agitated for 50 min. with homogenizer and 
the solvent was separated from broth by 
separating funnel, Solvent present in the broth 

was separated by centrifugation at 5000 rpm for 
15 min to remove traces of fermentive broth. All 
extracts obtained through this method were 
assayed for antibacterial study against different 
microbes using respective solvents as control by 
agar well diffusion method 
The extract showing antibacterial activity was 
evaporated by subjecting the sample to rotating 
flash evaporator at 40°C, 50 rpm under vacuum. 
Until the dark brown gummy substance was 
obtained. The crude antibiotic was collected and 
dried in oven at 40°C overnight. Residue 
obtained was subjected to purification. 
 
PURIFICATION OF ANTI-MICROBIAL 
COMPOUND 
A. By TLC Method  
The plates were prepared using silica gel G and 
activated at 120°C for half an hour and the 
extracted compound was spotted using fine 
capillary and different solvent components were 
used as mobile phase given as follows   

 Ethanol: water: chloroform (40:40:20) 
 n-butanol: acetic acid :water (2:1:1) 
 Chloroform: methanol (5:95) 
 Methanol: chloroform (10:90) 

First of all different ratio of mobile phase were 
prepared and kept in TLC Chamber, after adding 
mobile phase TLC chamber were closed and 
allow to saturate for some time. 
 
B. By Column Chromatography 

 Column were taken add a plug of 
cotton to the bottom of the column. 

 Columns were clamped to stand and 
enough sand was added to fill the 
curved portion of the column.  

 Column was filled 1/4 full with the 
initial eluent.( n-butanol : acetic acid : 
water in the ratio of  2:1:1) 

 Slurry was prepared using silica gel by 
pouring dry silica into a beaker of 
eluent {n-butanol : acetic acid : water 
(2:1:1)}, silica gel, 20 ml, to 
approximately eluent, 40 ml. 

 Carefully slurry was poured into the 
column using funnel. 

 Outlet was opened to allow solvent to 
drip into a clean flask, silica was to 
allowed settle while eluent continues 
to drip into the flask. Once the silica 
has settled, carefully sand was added 
to the top of the column. 
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 Drain eluent from the column until no 
solvent remains above the surface of 
the sand.  

 Sample was added to the column.  
 Drain eluent from the column until no 

sample remains above the surface of 
the sand.  

 The flow rate was adjusted one drop 
per minute.  

 Added more eluent as necessary. The 
eluent collected prior to the elution of 
sample can be recycled. Analyze the 
fractions by thin-layer chromatography 
to determine Pure compound was 
collected and allowed to vaporized for 
5 hrs and dried whole night at 40°C. 

 
ANALYSIS OF THE ISOLATED ANTI-
MICROBIAL COMPOUNDS 43,44 

The physical and chemical   analysis of the   
compound was performed as follows: 

A. Physical Analysis:  
B. Chemical analysis  
    

SPECTRAL ANALYSIS OF ISOLATED 
COMPOUNDS29,36,45,46,47,51,52 

  Calculation of λ max of the isolated 
compounds 

  I.R. SPECTROSCOPY. 
  MASS SPECTROSCOPY. 
  NMR SPECTROSCOPY 

 
RESULTS AND DISCUSSION 
Extracted compounds of Stem, root, and leave 
parts of Ziziphus ziziphus xylopyrus  showed 
different activity. Maximum antibacterial activity 
was shown by Ziziphus ziziphus xylopyrus stem 
parts with alcohol show this is select for further 
study.   
Rf value  of the compound  was  calculated.   
The Rf value of the isolated  compound (C1) 
compound was found to be 0.460. 
 
ANALYSIS OF THE ANTI-MICROBIAL 
COMPOUND 
The physical and   chemical analysis of   the 
compound was   performed as follows 
 Physical Analysis 
 Colour of the compound:   The colour 

of the compounds as given below- 
           Compound 1 (Sample1) –Brown 
 State: Solid in nature (powders). 
 Shape of particles: Round in shape 
 Melting Point: The M.P. of compound 1 

was found = 167-171°C. 

 Chemical analysis: Chemical tests 
performed for antibacterial compound 
showed the result shown in Table No.1.  

SPECTRAL ANALYSIS OF ANTI-MICROBIAL 
COMPOUND                
USING NMR SPECTROSCOPY:   
As per spectrum result antimicrobial 
compound-C1 shows the following important 
bands. It may be defined as follow:  
A. 1.603 ppm  ( 1-5.5 ppm : Alcohol hydroxyl 

protons) 
 1.625 ppm 
 1.687 ppm 
B. 0.828  ppm   (0.9-1.5 ppm : Protons not 

attached to a Heteroatom).  
 0.855 ppm 
 0.880 ppm 
 0.901 ppm 

C. 1.254  ppm   (0.9-1.5 ppm : Protons not 
attached to a Heteroatom).  

D. 1.433 ppm   (0.9-1.5 ppm : Protons not 
attached to a Heteroatom).  

E. 1.994 ppm  ( 1-5.5 ppm : Alcohol hydroxyl 
protons) 

F. 2.324 ppm( 1-5.5 ppm : Alcohol hydroxyl 
protons) 

 2.349 ppm 
 2.372 ppm 

G. 3.428 ppm  ( 1-5.5 ppm : Alcohol hydroxyl 
protons) 

H. 4.128 ppm  ( 1-5.5 ppm : Alcohol hydroxyl 
protons) 

I. 7.288 ppm  ( 6-8 ppm :Aromatic proton)  
 

USING I.R. SPECTROSCOPY   
As per spectrum result antimicrobial 
compound C1 shows the following important 
bands. It may be defined as follow:  
 
A.    3764.70 cm-1     

  B.  3298.40 cm-1    (3300-2500 cm-1  O-H 
stretching of a free carboxyl group) 

C.    1539.20 cm-1     
D.    1411.40 cm-1     
E.    1219.60 cm-1     

  F.    771.30 cm-1       (700-850 cm-1   C-H bending 
aromatic) 

 
There is no compound having activity against 
different fungi like A.niger, C.albicans  etc. 
After observing all the data of I.R. Spectra, 
N.M.R. Spectra, Mass Spectra (Mol. Wt.848.76 ) 
and Anti-bacterial compound structure was 
drawn.
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Table 2: Result of chemical tests 
S. No. Chemical Test Compound C1 

1. 
2. 
3. 
4. 
5. 

Lucas test Primary alcohol 
Test for Acidic group 

Test for saturation 
Amide test 

Test for Nitrogen 

Positive 
Negative 
Negative 
Positive 
Positive 

 
 

Table 3: In Vitro Anti-bacterial activity of compound 1 using  cup- plate method 
 

Conc.          
Of 

compoun
d (µg/ml) 

 

Name of the Microbes 
E. coli  
ATCC 
8739 

 

S. 
typhi 

ATCC 
23564 

 

S. 
aureus 
ATCC 
29736 

 

K. 
pneumonia

e ATCC 
10031 

S. 
fecalis 
ATCC 
8043 

 

B. 
subtilis 
ATCC 
6633 

 

S. 
boydi  
ATCC 
9207 

 

P. 
mirabilis 
ATCC 
2124 

 

B. 
cereu

s 

M. luteus 
ATCC 29736 

30 6.0 0 9.1 6.0 2.1 - - - 4.5 
 1.5 

35 6.4 0 13.4 10.1 6.1 - - - 10.2 
 6.3 

 

 
Photograph 1: Thin Layer chromatography  

of Anti-bacterial compound C1  
 

 
Photograph 2: Anti-bacterial Compound C 1 



INTERNATIONAL JOURNAL OF PHARMACEUTICAL AND CHEMICAL SCIENCES            ISSN: 22775005 
 

Vol. 2 (4) Oct-Dec 2013                          www.ijpcsonline.com                                        1939 

 
Photograph 3: Ethyl acetate extract of  

C1 compound with pure drug 
 

 
Fig. 1: N.M.R.  Spectra of extracted compound C1 
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Fig .2: I.R.  Spectra of extracted compound C1 
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Fig. 3: Mass Spectra of extracted compound C1 
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The alcoholic extract was subjected to thin layer 
chromatography to detect various constituents 
present in it. The alcoholic extract shown 
presence of flavonoids, sterols, proteins and 
carbohydrates. Alcoholic extract of Ziziphus 
xyloporus wild exhibited significant activity, 
therefore it has been subject to chromatographic 
studies. Thin Layer Chromatography (TLC) 
studies of extracts was carried out to confirm the 

presence of different phytoconstituents in the 
extract. 
The chemical structures of the isolated 
compounds was elucidated through after 
observing all the data of I.R. Spectra, N.M.R. 
Spectra, Mass Spectra and Anti-bacterial study 
of the compound i.e. compound A.  The 
structure was draw for the compound named as:

 
 

 Compound A:  The extracted compound A showed the structure similarity to Sennoside D 
 
 

 
 
As per our study reveals that  Ziziphus ziziphus  
xylopyrus wild plant will be better for human use. 
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