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ABSTRACT

Ipomoea is the largest genus in the flowering plamily "Convolvulaceae” with over 500 species, tnafsthese
are called morning glories. Ipomoea hederacea atergid as a valuable herb for indigenous medicinemowned
for its medicinal properties. Ipomoea hederaceaaigavored drug for different diseases because ®foital
effectiveness, good safety profile availabilityinidia. The seed of this plant have also been usdibih analgesic
and antiseptic properties. The present work is &émnvestigate the phytochemical investigationsdifferent
extracts of seed of Ipomoea hederacea. The methaatact of seed was directly chromatographed aileea gel
column eluted with solvent petroleum ether, chiomof, acetone and methanol to their increasing orofepolarity.
The various extracts were directly separated byumwl chromatography and monitored by thin layer
chromatography. The extracts were characterizedhenbasis of various spectral techniques such asHRNMR,
and mass spectroscopy. The antibacterial studyopedd against to bacteria species via; Escheriotidi and
pseudomonas aeruginosa. The methanol extracts ed & Ipomoea hederacea exhibited varying level of
antibacterial activity, with minimum inhibitory coentration (MIC) of 2 mg/ml against both bactefféne methanol
extract was found to be more active than the otbwdract like petroleum ether, chloroform and acetoiihe
antifungal activity of these extracts was also perfed against to alternaria brassica, alternariaaloeacola,
aspergillus Niger fungal strain. The methanol arfdocoform extracts shows moderated as well as Bapnit
activity against the strains.

Keywords: Ipomoea Hederacea, Biological activity, Seed, Hzdeis, Diabetes.

INTRODUCTION

India is a home to abundant medicinal plant andhahlife and has a wide range of climates that avoodate a
diversity of species throughout the country. Aganumber of medicinal plants are present in &iion which are
known but these have not been investigated chelyigat and put to use in modern system of medidiferbicides
have been effective in reducing the effect of weadsrop yield for more than 50% [1]. Moreover neepended
rates of herbicides are often higher than whatisaly needed for effective weed control. There abbout 20,000
species of tropical plant in Mexico out of whicl®®) are considered to possess medicinal valueshvidiyet to be
documented and evaluated by means of scientificaggpes [2]. Medicinal herb is considered to behantcal
factory as it contains multitude herbs are usinthatreatment of heart disease, skin disease,bi@id pressure,
pain, asthma and other problems. Ipomoea hederacemmonly known as Ivy leaf morning glory, phéstseeds
and kaladana. The most important species Ipomotatalsaextensively cultivated for its edible roobdts. A
number of species have been introduced in Indianaady species are grown in gardens for ornamenigloges,
some are of medicinal value [3,4]. Leaf wax corggmimarily a variety of short and long chain hychrbons,
alcohols, acids, esters, aldehydes and triterpeviesning glory leaves are easily removed with diefois or
disicants, but stems or tough and wiry causing theme more resistant to drying. The seeds weradda have
both analgesic and antiseptic properties. Cheniigstified indolizidine alkaloids in the seeds, wdich the
analagesic properties had attributed. Differentnigdation of the crude drug has been made, thenteat of skin
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ailments, glycerol preparation for the treatmenplodiryngitis. One of the species of Ipomoea is uisécbatment of
Diabetes [5]. Friedman et @] studied several varieties of Ipomoea seeds hhtontain ergot alkaloid and
chlorogenic acid measured by a spectrophotometeredure. Monk et 4¥] synthesized imidazolinone herbicides
which were used for injury currently available coomrfield corn cultivars. Sengupta and Guptadi@dlyzed resin
content from five samples of Kaladana which waspsspd to be the active constituent of the drugdetiert and
co-workers reported [9] the presence of variousnseffom Ipomoea. Wen-qun et al [10] reported thseatial
amino acid for human body in the seed of Ipomopamioea nil is higher in nutritive value than otpéants have
reported by Sharma and Sharma [11]. Isoscopoletihesculetin were separated from Ipomoea Pes-capraet
for the first time by the Quingji et al [12]. Benjin and Adelia [13] reported the biochemical andritianal
compound of the sweet potato with emphasis off--tarotene and anthocyanin contents. N-cis-ferwogihine-1,
N-p-hydroxy- trans- cinnamoyltyramine-2, N-tran®rdloyltyramine-3, N-p-hydroxy- cis-cinnamoyltyrami4,
compounds were first isolated from Ipomoea by Larale[14]. Five different genotypic cultivars of dmoea
aquatica were cultivated by Ying et al [15] to istigate their accumulation variation of di-Bu phtita (DBP). A
potato starch product was prepared [16] by proogsfiesh Radix Ipomoea to powder soaking freshufoli
bambusae in ethanol for 7-15 days extracting, sé¢ipg; vaccum concentrating to get juice by mixthg powder
and juice, stirring and making succus bambusae nigodle, succus bambusae vermicelli or succusbBaae sheet
jelly. Ming [17] composed a health food, yanshuait £apsule of principal drug including Bulbus AllRadix
Astragali, Radix Raphani and Radix Ipomoea. Xin§8] synthesized a chinese medicinal compositibengya
oral liquid, comprises cortex Moutan, Rhizoma Ciifnigae, Radix Peucedani, fructus Schisandrae ardixRa
Astragali. Xiachen [19] composed a compositiontfar treatment of epilepsy comprises two group riase The
first group comprises Lapis Chloriti, Haematitumnfax, Lignum, Aquilariae, Resinatum and the secoraliy
comprises Scorpio Gypsum, Fibrosum, Cinabaris, iBuot A method of eliminating dermis speckle corspsi
physical treatment (with laser processing, lasktingifungus activating cortical cell), APS pigmehtécomposition
on mottle and medication treatment was discoveredhiqing [20]. Guogiang [21] prepared an anti agsoup
from Calocasia Esculenta, Dioscorea Opposita, Imambatatas and small glue puddings. Junchaun [22]
investigated a method for preparing vinegar capabtesating hyperlipidemia, hypertension, vascleerosis and
bonespor. Some species of the genus Ipomoea suplrasea tri color, Ipomoea batata and Ipomoea ouides
are traditionally used as nutrcional , emetic, eliier diaphoretic, purgative and pesticidal agevese described by
Vera et al [23]. Hepatoprotectivity and an anti@qitl study of Ipomoea Hederacea were discovereddw & al
[24].

In the above point of view we have isolated variengacts such as chloroform extracts (C1), acetomct (C2),
and methanol extract (C3) by chromatographic tepies and the extracts were characterized byHRYMR and
Mass spectroscopy. The microbial activity of thestacts has been studied against bacterial arghfstrain.

EXPERIMENTAL SECTION

Plant M aterials

The seeds of Ipomoea Hederagese collected from local market, Kanpur, INDIA.&keed was identified by Dr.
A. K. Kushwaha, PPN College, Kanpur. Seeds of thatpvere cleaned with distilled water, dried amdsbed in
mixer grinder and the grinding was performed irygiénic condition.

Extract Preparation

The powder material of seed was dissolved in methana jar. The ratio of the methanol and powdesedd were
3:1, respectively. It was stirred about one houmtike sure that the compound gets dissolved iresbland it was
left for 24 hours. The extract was taken and fiteusing sterile filter paper and concentrated umdduced
pressure for crude products. A gummy solid wasctlyechromatographed over silica gel column andegluwith

solvent petroleum ether, chloroform, acetone anthaml in their increasing order of polarity.

Analysisand M easurements

Spectral Analysis

The extracts were characterized by the various tsgledechniques such as IRH NMR and mass
spectrophotometer. The infra red spectra were decbon FT-IR spectrophotometer, brucker (vertexugg KBr
pallets in a range of 4000-400¢mZeol 400 MHz spectrophotometer was used forrding the'H NMR spectra
using CROD as solvent and TMS as internal standard. Mpssts were recorded on a Q-Top Premier mass
spectrophotometer.

Test Organisms

The test microorganism used for the antibactegtividy was performed on broth and nutrient agadmewhich
contains 0.5g peptone, 0.5g NaCl, 0.3g beef powract and 1g peptone, 1g NaCl, 0.6g beef powxtead, 4.0g
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agar, respectively. Bacteria were cultured ovehinig 28C for 24 hour in Muller Hington broth inoculum. Ste
Petri disc with a diameter of 6mm plates were pregpay pipetting 100L volume of stock solution of extract
(2mg/ml) on to sterile blank plates. The platesenair dried and stocked solution €4 used within two days, a
plate containing solvent extract was applied talrated plates by using flamed forcipes.

Antibacterial activity of extracts of seed of Ipoe@hederacea were evaluated by plate method uSigd- Iof
suspension containing 4CFU/mI of bacteria spread on Mullar Hington Agaedium. The extracts were dissolved
in CHzOH at a concentration of 50mg/ml. The disc impregdavith 10Q.L of extracts placed on seeded agar and
the disc plates were incubated af@8&or 24 hours depending on the diameter of zohébition formed around the
plates.

The fungi were isolated from the infected part béit respective hosts via Alternaria brassica, ucaltfrom
laboratory strain. Fungi were cultured on potatetaese agar (PDA) medium at 25 % the culture were purified
by single spore germination on PDA slant with cosifion of 2509 peeled potato, 20g dextrose, 20g, dd# ml
distilled water, slants and stored &€4or further use. The purified compounds in resipecsolvent were tested for
their antifungal activity by silica gel TLC methoBifferent concentration of compounds was prepag&iL of
each concentration was spotted on TLC plates, dtiedom temperature and overspread with sporeessgm (1 x
10" spore/ml) of test fungi in Czapak —Dox medium. Pietes were incubated in humid chamber at 28G:-far 3
days until the growth of the fungus become visiBleontrol plates spotted with the correspondinggoic solvent
was run in parallel. The minimum inhibitory conaaibn (MIC) was defined as the minimum concentratat
which on fungal growth was observed that is shoveirdear zone of inhibition.

RESULTSAND DISCUSSION

IR Spectra

The IR spectral data of the extracts are showkalsle 1. The IR spectrunf{gure 1) of extract G exhibited a band
at 3363crit which clearly verified the presence the hydroxgbup. One strong peak at 2925tindicated the
presence of(CH,) group. The appearance of absorption of frequendy700crit showed the presence of carbonyl

group.

The band at 3387chindicated the presence of hydroxyl group in thesfRctrum Eigure 1) of extract C2. The
peak at 2928chindicated the presence ofCH,) group. Thev(CO) group was confirmed due the appearance of
absorption of frequencies at 1702tm

The appearance of peak at 3458dmthe IR spectrumRigure 1) of C; extract indicated the presencev¢OH)
group [25]. The appearance of absorption of frequeat 2925ci showed the presence ofCH,) group. The
carbonyl group was confirmed by the presence okpaa1740cm.

Table1: IR bands(cm™) of the extracts

Extracts | v(-OH) | v (-CH) | v (-CO) | v (-COOH)
C 3363 | 2925 | 1700 1602
C: 3387 | 2928 | 1702 1446
Cs 3456 | 2925 | 1740 1464

NMR Spectra

'H NMR spectraRigure 2) of the extract C1 showed a singlet peaks at h25and 1.69ppm indicates the proton
attach with the methyl group. The ring proton wasftmed by the appearance of the peak at 2.06ppme.
appearance of the peak at 3.67ppm indicated theepce of methylene group and appearance of pedkBppm
indicated the presence of olefinic group.

The'H NMR spectrumFigure 2) of C2 extract exhibited a peak at 1.25ppm indisahe presence of methyl group.
The ring proton was confirmed by the appearancéhefpeaks at 2.03ppm to 208ppm. The appearanckeof t
mutiplet at 7.33ppm confirmed the aromatic ring &nel peak at 9.39ppm showed the presence of kepen.
Two doublet peaks at 4.5ppm and 4.7ppm showedrteepce of olefinic group.
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Figure 1: IR spectra of extracts C1, C2 and C3

In the*H NMR spectrum Eigure 2) of the extract C3, the presence of singlet paak&pm and triplet peak at
1.17ppm confirmed the presence of methyl groupifiergnt positions. The peak due to benzene rirgqor was
obtained in the form of multiplet at 7.39ppm, whai®e peak at 3.51ppm was attributed for the eswupgrThe

singlet and triplet peak at 5.20 ppm and 11.8 pprawed the presence of olefinic and methylene group,
respectively. The NMR data are givenTiable 2.
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Figure 2: "H NMR Spectra of extracts C1, C2 and C3

abundance

M ass Spectra
The mass spectrum of extract C1 showed the higheltcular ion peak at m/z value 468 which was coréd the
molecular weight of the extract C1.The mass spetéithe extract C2 showed the highest molecularpeak at
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m/z value 741 which corresponds to the moleculaighteof the extract C2. The mass spectrum of ekt
showed that the m/z value 535 which confirmed tlodeular weight of the extract C3.

Table 2: 'H NMR data of extracts

Extracts | 'H NMR data
C 1.25 and 1.69 (-CH; (s, 3H); 2.06(m, 20H); 4.56(m, 2H,-C=C-); 4.762H).
C 1.25 (-CH-); (s, 2H); 2.03-2.08 (m, 22H); 4.5(d, 2H); 4.71dH); 7.33(m, 15H); 7.5 (s, 1H); 9.39(s, 1H, -OH
Cs 0.8 (s, 1H); 2.54 (s, 8H); 3.51 (d, 8H); 5.20 (d,-€=C-); 7.39 (m, 6H, -OH).

=

Biological Studies
The in vitro antimicrobial activity of the extraat® selected bacteria and virus were carried out.

Antibacterial activity

The extracts of chloroform, methanol and acetoneewgerformed against Escherichia coli, pseudomonas
aeruginosa are given ihable 3. The methanol and acetone extracts were obsengblitory against Escherichia
coli and Peudomonas aeruginosa while the chlorofatract was found to inhibitory against Eschegaotnli rather
than pseudomonas aeruginosa.

Table 3: Antibacterial activity of extracts

Bacterial species Chloroform extract | Acetoneextract | Methanol extract
Escherichia coli + + +
Pseudomonas auruginog - + +

Antifungal activity

The sensitivity of fungal strains is shown Table 4. The sensitivity of various extracts revealed theg seeds
extract in the acetone was inhibitory to the tesjanisms Alternaria brassicea, Alternaria braceacad
Aspergillus Niger. The methanol extract showed mmaxn sensitivity in comparison to chloroform exteagainst
Alternaria brassicea, Alternaria braceacola andefgiflus Niger.

Table 4: Antifungal activity of extracts

Fungal species Chloroform extract | Acetoneextract | Methanol extract
Alternaria brassicea + - T
Alternaria braceacola - - +
Aspergillus niger + + T

CONCLUSION

The chemical constituents like saponins, alkalaidd carbohydrates are responsible to antimicrau@ity of the
crude drug. The presence of these bioactive conmisie the crude drugs has been linked to theivities against
diseases causing microorganism and also offeriagpthnts themselves protection against infectiompdijnogenic
microorganism.

The extraction of biological active compounds frtme plant materials depends of the type of solused in the
extraction procedure. Most of the antimicrobialiaeztcompounds that have been identified were seliblpolar
solvents. The methanol extracts of Ipomoea hedaraeed was chromatographed over silica gel coluoting
with different organic solvents with their increagiorder of polarity to separate the componentsairth solvent for
their antimicrobial activity. In the IR spectra@ftracts of chloroform, acetone and methanol, timetional groups
v(OH), v(CH,), v(CO) andv(COOH) were identified. TheHNMR study supported the structure regarding the
presence of different protons of methylene ringgmpolefinic group and hydroxyl group. The molegulveight of
the extracts was calculated with the help of masetsa to correlate the structures which were éxacatch with
the proposed structureBi¢ure 3, 4 & 5). The antimicrobial study showed that the extrastse biological active
against both bacteria and fungi. The methanol etg¢raere found to be more active than the otheaetd.
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Figure5: Proposed structure of extract C3
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