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ABSTRACT

The purpose of this current study was to evaluate the antimicrobial and antioxidant potential of Ceropegia spp. The

chloroform and methanol extract of root and leaf was taken to evaluate pharmacological importance of Ceropegia

spp. It was found that the root and leaf extract of species have significant potential against bacterial strain

Staphylococcus aureus, Pseudomonas aeruginosa, fungal strain Penicillium funiculosum, Trichoderma ressei and

Bacillus subtilis, Pseudomonas aeruginosa, Staphylococcus aureus, Trichoderma ressei, Penicillium funiculosum and

Aspergillus niger respectively through agar well diffusion method. Zone of inhibition (12mm) was measured

maximum in chloroform root extract against Penicillium funiculosum. In methanolic leaf extract Maximum zone of

inhibition was measured as 14mm diameter against Bacillus subtilis. While compiling the results of In-vitro

antioxidant it was determined that rootof plant possess more enzymatic and non-enzymatic activity as compare to

leaf.
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INTRODUCTION

In the family Apocynaceae (1), Ceropegia L. genus is one of the largest plant groups with more than 200 species

which show extensive diversity related to pattern, habitat, flower architecture and ecological adaptations. Ceropegia

found in South Africa, Kenya, Madagascar and India are in massive diversity(2). 50 species of genus reported in

India and out of that, 35 alone are found in Western ghat(3). In present era, the use of plant originated

phytochemicals has gradually increased in many countries for pharmaceutical purpose. As it was revealed by World

Health Organization (WHO) that medicinal plants as the best source to obtain a variety of drugs, and also stated

that 80% of people from developed countries utilize compounds derived from medicinal plants in traditional

medicine(4). Bioactive compounds are responsible for medicinal use of plants which are usually accumulated

in all plant cells as secondary metabolites but the amount differs according to the plant parts, season, climate and

particular development phase etc. Such compounds highly accumulate in leaf, so researchers mostly preferred

it for therapeutic use.Some of the active compounds inhibit the growth of pathogenic organisms either in single

form or in combination(5). However, there have been a very few evidence available concerning phytochemical and

antioxidant activity of Ceropegia odorata. Keeping this in view, root and leaf of Ceropegia odorata was evaluated

for the presence of bioactive compounds through antimicrobialassay. Ceropegia species have nutrition, medicine

and ornamental purposes[6,7]. A pyridine alkaloid i.e. Cerpegin was derived from tubers and stem of Ceropegia

spp. which showed antipyretic, hepato-protective, antiulcer, analgesic, hypotensive and tranquilizing

activities(8,9,10).
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Wild Plants are natural source of antioxidants, compound which act against reactive oxygen species viz. singlet

oxygen, superoxide, peroxyl radicals and hydroxyl radicals etc. These reactiveoxygen species cause oxidative stress which

ultimately results in cellular damage(11). In recent years, continual search for natural antioxidant has gained importance

globally and researchers are continuously evaluating a large variety of plants to assess secondary metabolites as antioxidant

potential(12). In this research, Ceropegia spp. was evaluated against many microbial strains using agar well diffusion

method and also determined in-vitro antioxidant potential by using different methods.

MATERIALS AND METHODS

Plant Material and Preparation of Extract

Plant material was collected from Mount Abu Rajasthan, India. The root and leaf of Ceropegia odorata was cleaned with

tap water to remove dust particles and further with deionized water. Subsequently dried under fan and then at 48oc for 48

hrs. It was then grinded to convert into finepowder. 1.6 gm plant material was extracted with methanol and chloroform

solvent(5ml each).

It was then sieved with Whatman filter paper and dried. Dry filterate was mixed with DMSO (100mg/ml) to

prepare the extract. Till further use, it was stored in airtight bottles at 4oc in refrigerator.

Maintenance of Microorganisms

Both gram negative Escherichia coli, Pseudomonas aeruginosa and gram positive Staphylococcus aureus, Bacillus subtilis

bacteria cultured on Nutrient agar medium, incubated at 34oc for 24 hrs. Fungal culture Trichoderma ressei, Aspergillus

niger, Penicillium-funiculosum, Candida albicans were maintained on PDA (Potato Dextrose agar) at 30oc for 72 hrs.

Regular subculturing was done within 28-30 days. All microorganisms were collected from Microbiology Laboratory,

SMS Medical College, Jaipur (India).

Antibacterial Assay

Perez et al., 1990 Agar well diffusion method was used to determine antibacterial assay of chloroform and methanol plant

extract(13). Sterile petriplates were used to pour the prepared Nutrient agar media(150ml). All the petriplates were left for

solidification. When it was solidify, bacterial broth (1ml) was added to all petriplates evenly spread and let it to dry for 10

mint. Then it was punched with 6mm diameter wells. Chloroform and methanol sample(80ul) and standard(40ul) were

loaded separately and f urther incubated at 32oc for 24 hrs. Later, the diameter of zone of inhibition was determined.

Diameter of inhibition zone of control antibiotic ciprofloxacin for each microbial strain was compared with inhibition

zone of test plant extract.

Antifungal Assay

Antifungal activity was assessed through Agar well diffusion method(14). The fungal strains were subcultured on to potato

dextrose agar, PDA(Merck, Germany) and later incubated at 37°C for 24 hr. and 25°C for 2-4 days. Sterile water was used

to prepare suspension of fungal spores and adjusted to a concentration of 106 cells/ml. plates were left to dry and 6mm

diameter of well were punched with sterile glass tube. Plant extract (methanol and chloroform) 80ul and standard

(ketoconazole) 40ul were loaded into the wells separately. Plates were left under incubation at 37°C. After 24 hr. of

incubation, bioactivities were determined by evaluating the diameter of zone of inhibition(mm).
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FRAP Assay

Benzie and strain (1996) method with slight modifications was applied for determination of free radical scavenging activity

of plant extract(15). Ferric-tripyridyl-triazine complex reduced into ferrous colored form by the antioxidants of extract.

The FRAP reagent was prepared freshly with 2.5 mL of a 10 mmol/L TPTZ (2,4,6- tripyridyl-s-triazine, Sigma)

solution in 40 mmol/L HCl plus 2.5 mL of 20 mmol/L FeCl3 6H2O and 25 mL of 0.3 mol/L acetate buffer, pH was set at

3.6 and further it was warmed at 37oC. 0.5 ml sample and 2.9ml FRAP reagent was mixed, incubated at 37oc for 10

minutes. Later, absorbance was measured spectrophotometrically at 593 nm. Ascorbic acid was used as standard to

compare the results.

Lipid Per-Oxidation Assay

Lipid per-oxidase activity was measured by the method of Hodges et al.; 1999 with some modifications(16). 0.1 gm

sample (powdered root and leaf) homogenized in 2.5ml 20 % TCA and further centrifuged at 10,000 rpm for 10 mints.

Supernatant (1ml) was mixed with 4ml (5%)TBA and (10%) TCA. Further, it was heated at 95oc for 25 minutes and the

mixture was set to cool. After cooling, absorbance was measured spectrophotometrically at 532nm and subsequently

at 600 nm. Final Values were calculated by the subtraction of both the absorbance.

Catalase Assay

Aebi et al., 1984 protocol was used to evaluate Catalase potential of plant extract(17). 0.2 gm dried powdered root and leaf

was crushed in 2.5 ml phosphate buffer, centrifuged at 10,000 rpm for 20 minutes. Supernatant was taken further to

measure the activity.0.2 ml extract was mixedwith 2.0 ml phosphate buffer and 0.8ml H2O2, further absorbance was

taken at 240nm for 1 minute duration. Activity was measured as molar extinction capacity.

Per-Oxidase Assay

Chance et al.; 1955 method was used to assess hydrogen peroxide scavenging activity. 0.1gmdried powdered sample

was homogenized with 2ml phosphate buffer. Centrifugation was done at15000 rpm for 20 minutes. 0.1 ml supernatant

was mixed with 2.4 ml phosphate buffer, 0.3ml pyrogallol, 0.2ml H2O2 and absorbance was taken spectrophotometrically

at 420nm to measure the activity(18).

RESULTS AND DISCUSSION

Table 1: Antimicrobial Activity of Chloroform and Methanol Extract
Prepared by Root and Leaf of Ceropegia odorata

S.No Bacterial and Fungal Strain
Root Leaf

Chloroform
ZI (Mm)

Methanol
ZI (Mm)

Chloroform
ZI (Mm)

Methanol
ZI (Mm)

1. Escherichia coli NA NA NA NA
2. Staphylococcus aureus 10 8 10 NA
3. Bacillus subtilis NA NA NA 14
4. Pseudomonas aeruginosa 8 NA 12 NA
5. Trichoderma ressei 9 10 NA 10
6. Aspergillus niger NA NA 8 9
7. Penicillium-funiculosum 12 10 12 10
8. Candida albicans NA NA NA NA

Note: ZI-Zone of inhibition, NA-no activity.
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Figure 1: Graphical Representation of Antimicrobial Potential of Chloroform and Methanol Extract Prepared by
Root and Leaf of Ceropegia odorata.

Note: P.a.-Pseudomonas aeruginosa, E.c.- Escherichia coli, S.a.-Staphylococcus aureus, B.s.-Bacillus subtilis, T.r.-

Trichoderma ressei, P.f.-Penicillium funiculosum, C.a.-Candida albicans, A.n.-Aspergillus niger, ch.-chloroform, me.-

methanol, ZI-zone of inhibition.

Table 2: Antioxidant Activity of Root and Leaf Extract of Ceropegia odorata

S.N. Antioxidant Assay Od(Nm) Root (Um/L/GmFw) Leaf (Um/L/Gm Fw)
1. FRAP 593 1.782 1.767
2. LPO 240 24.18 1.860
3. PO 532 1.708 0.453
4. CAT 420 0.880 0.840

Note: FRAP-Ferric reducing antioxidant power, LPO-Lipid peroxidase, PO-peroxidase, CAT- Catalase, OD-Optical

density, FW-Fresh weight. Bioactivity values was calculated as ODxɛ (OD-optical density, ɛ-Molar extinction coefficient)

Figure 2: Graphical Comparative Study of Antioxidant Activity of Extract Prepared from Root and Leaf of
Ceropegia odorata

Note: FRAP-ferric reducing antioxidant power, LPO-lipid peroxidase, PO-peroxidase, CAT-catalase,Conc.-concentration,

FW-Fresh weight.

The biological activity was calculated as the potential of plant extract to inhibit the growth of tested microbe and

diameter of zone of inhibition was measured to show the potential. In the antimicrobials studies, it was demonstrated that

among tested all microbes, Escherichia coli and Candida albicans were found resistant to both the extract of root and leaf
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of Ceropegia odorata. Both the extract of root and leaf was found with significant potential against the microbes. Although

the maximum zone of inhibition(14mm) was measured with methanolic leaf extract towards Bacillus subtilis, and other

extracts exhibited no activity to this bacteria. The chloroform and methanol root extract produced moderate activity against

both the bacterial and fungal strain Staphylococcus aureus, Trichoderma ressei, Penicillium funiculosum as 10, 8, 9, 10,

12, 10 respectively. Staphylococcus aureus and Pseudomonas aeruginosa both found resistant to methanol leaf extract of

Ceropegia spp. but both the stains revealed susceptible towards the chloroform leaf extract with the diameter of 10,

12(mm) respectively. The fungal strain Aspergillus niger was found susceptible to both the extract of leaf with the results

as 8, 9(mm) diameter and both the extract of root was exhibited no activity as the strain found resistant to it(Table1).

Graphically, it was shown that all the extract have appropriate antimicrobial potential. However, maximum zone of

inhibition(14mm) was exhibited by methanolic leaf extract against Bacillus subtilis(fig.1). Plant derived natural

antioxidants have advantages in many aspects as compare to synthetic ones, so antioxidant potential of Ceropegia odorata

was evaluated and reported in table 2. In present work, ferric reducing antioxidant power was shown more by root

(1.782um/l/gm FW) than leaf (1.767um/l/gm FW). The lipid peroxidase and peroxidase activity was also found more in

root (24.18, 1.708um/l/gm FW) as compared to leaf (1.860, 0.453um/l/gmFW). By the analysis, it was determined that the

catalase activity which catalyze the decomposition of hydrogen peroxide into water and oxygen also assessed more in

root(0.880um/l/gm FW) than leaf(0.840um/l/gm FW)(fig.2). The reducing capacity of plant serves an indicator of its

antioxidant potential. Keeping in view, by comparison it is observed that the root extract strongly reduced the ferric ion

complex to ferrous ion complex by the color change of mixture which persists its existence of antioxidant power.

CONCLUSIONS

By the discussion, it was concluded that Ceropegia odorata plant extract have a significant antimicrobials and antioxidant

activity. The root extract showed highest antioxidant activity as compare to leaf. The effective antimicrobial and

antioxidant properties indicate its pharmacological importance and provide opportunities as a source of antioxidant

containing products to enhance human health benefits.
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