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ABSTRACT

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 population
(outside its indigenous culture) is often termed alternative or complementary medicine. 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. In our study we have collected different extracts of stem parts of Zizphus xyloporus wild using
different solvents like ethyl alcohol, pet. ether, water etc. using different techniques. .Different parametes of
extractive values were performed. After the extraction of the compounds different phytochemical investigations were
performed for the identification of the compounds group. After phytochemical investigation purification of
compounds using TLC and column chromatography. The Rf value of the compound was found to be 0.460. The
structural study of the extracted compound was carried out by using chemical tests, FT-IR, NM.R., Mass
spectroscopy. Mol. W of the compound was found 925.

Keywords: Ziziphus xyloporus, Powder, Extraction, Phytochemical investigation, Structure Elucidation

INTRODUCTION

Ayurveda remains one of the most ancient and yetditraditions practised widely in India, Sri Lanlknd other
countries and has a sound philosophical and exgiidasis Atharvaveda (around 1200 BC)Charak Sanhita and
Sushrut Sanhita (1000-500 BC) are the main classics that giveilddtalescriptions of over 700 herbs. Ayurveda,
the oldest medical system in Indian sub-continkas alone reported approximately 2000 medicinait@aecies,
followed by Siddha and Unani (Table 1). approximag5% of drugs are derived from plants, and matineis are
synthetic analogues built on prototype compounalaisd from plant species in modern pharmacopoeia.

Table- 1: Distribution of medicinal plants

. Total number of native No. of medicinal .
Country or region S ) % of medicinal plants Source
species in flora plant species reporte
World 297000 52885 10 Schippmann et al., 2002
India 17000 7500 44 Shiva, 1996
Indian Himalays 800 1748 22 Samant
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Both China and India share 38% in marketing of miedl plants worldwide. While China's turnover iredicinal
plants has been Rs.22,000crore, India's businesmridly about Rs.450 crore. In fact the country hasch
collection of medicinal plant in Uttaranchal, Hiraghs, Kerala and North Eastern States, but hacathesnedicinal
plants have been marketed here.

» As against a demand of 35,000 tonnes of medicilaaltg the supply is around 5000 tonnes. While @8%terbal
plants depending upon forest production.

»In some Asian and African countries, 80% of the yafion depends on traditional medicine for primhagalth
care.

» Herbal medicines are the most lucrative form aditranal medicine, generating billions of dollarsrevenue.

» Traditional medicine can treat various infectioasl @hronic conditions: new antimalarial drugs weeseloped
from the discovery and isolation of artemisininnfrédrtemisia annua L., a plant used in China for almost 2000
years.

» Counterfeit, poor quality or adulterated herbaldurds in international markets are serious patafety threats.

» More than 100 countries have regulations for hemtdiicines.

There are over 750,000 plants on earth relativebaking, only a very few of the healing herbs hbeen studied
scientifically. And because modern pharmacologyk$oor one active ingredients and seeks to isdtate the

exclusion of all the others most of the researel ifidone on plants continuously focus on ideintgfyand isolating
active ingredients, rather than studying the medigbroperties of the whole plants.

MATERIALS AND METHODS

Collection, authentication and preparation of plantmaterial

Ziziphus xyloporus wild plants were cultivated riredicinal plant garden of S.V. College, Aligarmda S.S. I.
T.M, Aligarh. The whole plant at flowering stagesvdug out and after removal of mud it is keptHerbarium
preparation after that herbarium was poisoned witkrcuric chloride and deposited for authentication.
Authentication is done by Dr.Tarique Husain, Head &cientist Biodiversity and Angiosperm TaxonomBR.!
Lucknow, Uttar Pradesh and a herbarium of bothtplarere kept and stored. After authentication, adoii kg of
twigs and leaves were collected; after collecti@erial plant’'s parts and dust was removedpdant’s parts
were kept for shade drying, after complete drying tirug was stored in a well closed container afs@y sun
light. Drying bark was totally peeled off from bdres and dried stem part was converted into piecesially after
that these pieces were exposed to grinding andseqaswder was stored in well closed container afn@y sun
light.

Procedures of Different Parameters:

» Determination of Alcohol-Soluble Extractive

Macerated 5 g of the air-dried drug, coarsely paedewith 100 ml of alcohol in a closed flask farenty-four
hours, shaked frequently during six hours and alb¥o stand for eighteen hours. Filtered rapidkynig precaution
against loss of alcohol; evaporated 25 ml of titeafe to dryness in a tared flat-bottomed shalttish, dried at
105°C,and weighed Calculated the percentage ofialemluble extractive with reference to the aied drug.

» Determination of Water-Soluble Extractive:

Proceeded as directed for the determination ofhalesoluble extractive, used chloroform water lifstead of
alcohol.

» Determination of Chloroform Soluble Extractive:

Proceeded as directed for the determination otalesoluble extractive, used chloroform insteadlobhol.

» Determination of ethyl acetate extractive:

Proceeded as directed for the determination otalesoluble extractive, used benzene instead ahalc

« Determination of Petroleum Ether soluble (40-6) extractive:

Proceeded as directed for the determination othalesoluble extractive, used petroleum ethe@WC) instead of
alcohol.

Loss on Drying
About 5-6 gm of powdered drug was accurately weigimea Petri dish and kept in a hot-air oven maned at
110°C. After cooling in a desiccator, the loss in weiglas recorded.
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Extraction’

About 2 kg of air dried and standardized root pawafeZiziphus zziphus (L) Karst and Zizphus xyloporus wild
was taken and subjected to extraction with vargnisents such as petroleum ether (48@palcohol and aqueous
using soxhlet assembly the procedure follows:-

Preparation of Petroleum Ether (40-60°C) Extract:

About 200 gm of fresh air dried and standardizedds powder and stem powder a&fid phus xyloporus wild. was
subjected to hot continuous extraction with petroleether (4B60°C) in eight soxhlet extractor ( four for each
drug- 200 4= 8002 ) at a temperature of 460°C to about 40 cycles per batch for 4 batches. Wmetion was
continued until the solvent in thimble became clghen few drops of solvent was collected in a tiglsé during the
completion of the cycle (during siphoning) and déesfor exhaustive chemical tests.

Preparation of Alcohol Extract:

The marc obtained from pet ether extract, was digechalf and hour; the dried marc was charged sughlet
extractor for continuous extraction with alcoholvemt at a temperature 460°C to about 40 cycles per batch to 4
batches. The extraction was continued until theesul in thimble became clear when few drops of esiwvas
collected in a test tube during the completiontef tycle (during siphoning) and tested for exha&asthemical
tests.

Preparation of Aqueous Extract:

The fresh dried coarse powdered drug about 500 gstaken in two conical flaks ( 500 gm for eachd.53- 1 kg

« 2 for each drug)and sufficient quantity of chlonmfowater I.P. was added into a conical flask and subjected to
cold maceration for about 15 days at room tempegafthe flask was securely plugged with absorbettbn. The
conical flask was stirred every 2 hours to 18 ha@mg occasionally shacked constantly till the matoen process
completed. After maceration, the marc was pressaduslin cloth and the filtrate was concentratedasnvacuum
in rotary flash evaporator. It was filtered and cemtrated the residue to dryness on water batiwatdmperature.

Preliminary Phytochemical Investigation :
Qualitative chemical tests were conducted fortadl éxtracts to identify the various Phytoconstitaeiihe various
tests and reagents used are given below and oliseraae recorded.

1. Tests for phytosterols:
Salkowaski testTo the test extract solution added few drops ofccdéhSO, shaken and allowed to stand, lower
layer turn red indicating the presence of sterols.

2. Test for steroidal glycosides:

Prepared extract solution with water and addedldme of 10 % v/v solution of sulphuric acid solutidHeated on
the water bath for half an hour and extracted gfordlysed extract with the chloroform as the sotv&eparated the
chloroform fraction and concentrated. For concéeattdraction, carried out the test for steroidploytosterols.

3. Test for Triterpenoids:

Preparation of test extract solution The test extract solution was prepared by dissglvxtracts in the
chloroform.

Salkowski test: Few drops of concentrated sulphuric acid were adddke test solution of the extract, shaken and
on standing lower layer turn golden yellow.

4. Test for Triterpenoid Glycoside:

Prepared extract solution with water and addedldme of 10 % v/v solution of sulphuric acid solutidHeated on
the water bath for half an hour and extracted gftrdlysed extract with the chloroform as the sotv&eparated the
chloroform fraction and concentrated. For concéattdraction, carried out the test for Triterpersid

5. Tests for Glycosides:
Preparation of test solution: The test solution was prepared by dissolving ektrathe alcohol or aqua alcoholic
solution.
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Baljet’s test: The test solution treated with sodium picrate, giyellow to orange colour.

6. Test for Anthraquinones:

Borntrager’s test: Boiled test extract solution with 5 ml of 10% sulpic acid for 5 mins. Filtered while hot,
cooled the filterate shaked gently with equal vaduofi benzene. Separated the benzene layer andtraaad with
half of its volume solution of ammonia (10%). Alled to separate ammoniacal layer aquires rose milduicdue
to the presence of Anthraquinones.

7. Cyanogenetic glycosides:

Grignard's test:Strips of sodium picrate filter paper were insetetiveen split cork stopper which was fitted in to
the neck of the test tube containing a small amofimesidue in water. Care was exercised not tahidhe inner
side of the test tube with paper strips. The cdntesss warmed for half an hour. The red colour «f #trips
indicates the presence of cyanogenetic glycosides.

8. Tests for saponins
Preparation of test solution: The test solution was prepared by dissolving ekirathe water.

a) Foam test: Test solution and shaken shows the formation afifowhich is stable at least for 15 mins.

9. Tests for Carbohydrates
Preparation of test solution: The test solution was prepared by dissolving testet with water then hydrolysed
with 2N HCI and subjected to following tests.

a)Molisch’s test: Test solution with few drops of Molisch’s reagenti& ml of concentration 30, added slowly
from the sides of the test tube shows a purpleatrte junction of two liquids.

10. Tests for Alkaloids
Preparation of test solution: The test solution was prepared by dissolving etdran the dilute Hydrochloric acid
solution.

a)Mayer’s test: Test solution with Mayer’s reagent (Potassium Mariodide) gives cream coloured precipitate.

11. Tests for Flavonoids

Preparation of test solution:

i. A small amount of extract and added equal va@MfHCI and heated the test tube for 30-40 min0&PQ.

ii. The cold extract is then filtered and extractéth ethyl acetate.

iii. The ethyl acetate extract was concentratedingness, and followed the test for flavonoids thyktacetate
fraction by dissolving the residue with ethyl ateta

a)Shinoda test: Test solution with few fragments of magnesium oibtand conc. HCI shows pink to magenta red
colour.

Purification of compound:

A. By TLC Method

The plates were prepared using silica-gel-G angated at 120°C for half an hour and the extracpound was
spotted using fine capillary and different solveanponents were used as mobile phase given asvfolio

» Ethanol : water : clfmrm (40:40:20)
» n-butanol : acetic acid Dowanil)

» Chloroform  : methanol (5:95)

» Methanol : chloroform (10:90)

First of all different ratio of mobile phase wenepared and kept in TLC Chamber, after adding reagiiiase TLC
chamber were closed and allow to saturate for some

The plates consisting of stationary phase were kefite TLC chamber containing mobile phase andcti@mber
was closed and allow running the mobile phase @fficgent time until it does not reaches up to ¥tloé plate
height. After reaching the solvent % height thegdare taken outside and air dried and observedMnchamber.
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B. By Column Chromatography
» Columns were taken and used for purification asessofvent taken in T.L.C.

Analysis of the isolated anti-microbial compounds
The physical and chemical analysis of the campowas performed.

Spectral analysis of isolated compounds
 Calculation oft max of the isolated compounds.
* |.LR. SPECTROSCOPY.

* MASS SPECTROSCOPY.

* NMR SPECTROSCOPY.

Calculation of A max of the isolated compounds :
The isolated antibacterial compound was taken doted upto 5ug/ml using CHghnd Spectrum was taken using
U.V-Spectrometer for the max calculation of the compound.

Using FT-IR Spectroscopy :

Procedure:

The spectrum was scanned using KBr pellet technifibe spectra were plotted against Wave numbét ¢m
Transmittance (%) which is shown in results arstuasion.

Using NMR Spectroscopy :

Procedure:
The NMR spectrum was taken using Cb& a solvent at 300 MHz. The graph was plotted.

Using Mass Spectroscopy
RESULTS AND DISCUSSION

As the plants Ziziphus xyloporus wild are commoarpland used for food purposes from ancient tiroethe
toxicity is very less.

Table 2: Name of the Plant: Ziziphus xyloporus wild Part of the Plant: Stem powder

Sl. No Parameters I.P./B.P/As per literature Observatior

| Physical Test:
Nature Fine powder Fine powder
Colour Light Brown Light Brown
Odour No No
Taste No No

1l Extractive Value
Aqueou: 12.634% wiv
Alcoholic 19.321%w/w
Chloroform 8.321%wiw

Ethyl acetate

13.041%w/w

Pet. ether (40-6C)

6.206%w/w

Loss on drying

6.204%w/v

|\ Ash values
Total ash - 5.734%w/w
Acid insoluble ash 0.55%w/w
Water soluble ash value 19.13%w/w
Vv Fluorescence analysis Blue fluorescence (366 nm
\ Major chemical constituents
Total Glycoside -- 5.280 Y%wlv
Total Flavanoids -- 18.234%w/w
Total Tannins -- 6.321 % wiw
Vil TLC Profiles Enclosed in table no.7 & 8

* Not lessthan
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Table-3: Results of Phytochemical analysis of Zizlpus xyloporus wild

Extracts
Petroleum Ether | Alcohol | Aqueous

Chemical Tests

1.Test for Sterols
a. Salkowaski test - - -
b. Lieberman-Burchard te: - - -
2. Test for Steroidal glycosides - + -
3. A) Test for Triterpenoids
a.Salkowaski test - + -

b.Liebermann-Burchard test - + -
c.Briekorn and Brinar test - + -
B) Test for Triterpenoid Glycosides (Hydrolysis
a.Salkowaski te: - + +

b.Liebermann-Burchard test - + +
c.Tschugajew test - + +

d.Briekorn and Brinar test - + +
4. Test for Glycosides
i. Cardiac glycoside!

a.Baljet's tes - + -
b.Legal's test - + R
c.Killar-Killiani test - + -

ii.Anthraquinone Glycosides
a) Borntrager's test - - -
b) Modified Borntrager's te - - -
5. Test for Saponin:
a.Foam test - - +
b.Haemolysis test - - +
6. Test for Flavonoids/ Flavonoid Glycosides
a.Shinoda test - + -
b.Zinc Hydrochloric acid reduction t¢ -
7. Test for Carbohydrates
a.Molisch's test -
b.Fehling's test -
c.Barfoed's test -
d.Benedict's test -
e.Selvinoff's tes -
f. Test for pentoses -
8. Test for Alkoloids
a.Mayer's test -
b.Wagner's test -
c.Hager's test -
d.Dragendorff's test -
9. Test for Phenolics and Tannins
a.Lead acetate test - -
b.Ferric Chloride test - -
c.Gelatin test - -
d.Dilute Nitric acid - -
e.Potassium dichromate - - +
f. Dilute lodine solution - - +

+
'

|||+
+ [+ +]+]+

+| 4]+ +
+ 4]+ +

|+ +]+

Extraction of compound:
At last after extraction of powder (using ethylaol) the brown gummy like substance obtained.

Purification of compound:
After Purification of the compound using TLC andl@on chromatography { n-butanol: acetic acid : wgg1:1)
mobile phase or eluent.},whitish brown.
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Photograph No.1. Shows TLC of Isolated flavonoid fsm Ziziphus xylopyrus wild stem At UV 366 nm

Photograph No.2. Shows the Purified Extracted Diagam

USING NMR SPECTROSCOPY:
As per spectrum result antimicrobial compound- A slows the following important bands. It may be defind
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 attedbea Heteroatom).
0.855 ppm
0.880 ppm
0.901 ppm
C. 1.254 ppm (0.9-1.5 ppm : Protons not attachedHeteroatom).
D. 1.433 ppm (0.9-1.5 ppm : Protons not attadbelHeteroatom).
E. 1.994 ppm ( 1-5.5 ppm : Alcohol hydroxyl pnosd
F. 2.324 ppm( 1-5.5 ppm : Alcohol hydroxyl protpbns
2.349 ppm

2.372 ppm
. 3.428 ppm (1-5.5 ppm : Alcohol hydroxyl pragdn
H. 4.128 ppm ( 1-5.5 ppm : Alcohol hydroxyl prosyn
I. 7.288 ppm ( 6-8 ppm :Aromatic proton)

®
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Figure 1: Shows I.R. spectra of extracted compound

A. USING I.R. SPECTROSCOPY
As per spectrum result antimicrobial compound A andB shows the following important bands. It may be
defined as follow:
1.Compound A
A. 3764.70 crit
B. 3298.40 cii(3300-2500 cni O-H stretching of a free carboxyl group)
C. 1539.20 c
D. 1411.40 cri
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F. 771.30 ci(700-850 crit C-H bending aromatic)

Pradeep Kumar Guptaet al

E. 1219.60 c

A
2 5% p3zepaewsEgr §2
Q - wozRIREESES= 232
= - < plipiie AN S TR
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DE 6.00 usec
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D1 1.00000000 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec

= — CHANNEL fl ===
NUCL 1H

P1 6.88 usec

PL1 -3.00dB

SFO1 3001318534 MHz

F2 - Processing parameters

SI 32768

SF 300.1300048 MHz
WDW EM

SSB 0

LB 0.30 H:

GB 0

PC 4.00
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Figure 2: Shows N.M.R. spectra of extracted compouh
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Figure 3: Shows Mass spectra of extracted compound

The chemical structures of the isolated compoundeevelucidated through after observing all the ddtdR.
Spectra, N.M.R. Spectra, Mass Spectra and Antiebattstudy of both of the compound i.e. compounaid
compound B. There were two structures were drawhi® compound named as:-

Compound A: The extracted compound A showed thersicture similarity to Sennoside D.
As per our study reveals thdizphus ziziphus xyloporus wild plant will be better for human use.
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