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Abstract: Cissus vitiginea is an underutilized and unexplored species. However as the present study was carried out to show 

the several valuable phytochemical compounds which makes it a species of significant drug exploitation. Phytochemical 

screening of the leaf and stem extracts of C.vitiginea revealed the presence of terpenoid, alkaloid, steroid, flavonoids, oils and fats 

as well as carbohydrate. The leaf and stem extracts of the plant have some measurable antimicrobial response on both bacteria and 

fungi tested. However, the stem chloroform extract of C.vitiginea showed significant antimicrobial activity against S. aureus. In 

fine, a multipronged approach adopted in this study has revealed a wide range of beneficial aspects to human health care.  

Index Terms - Cissus vitiginea,   phytochemical compounds, antimicrobial activity, drug discovery.  

I. INTRODUCTION 

Plants have been an important source of medicine with qualities and are used in different countries for thousands of years 

since; they are the source of many potent and powerful drugs. Medicinal plants and their extract represent the oldest and most 

widespread form of medication. For a long period of time plants have been considered as valuable source of natural products for 

maintaining human health with more intensive studies for natural therapies. The use of plant compounds for pharmaceutical 

purpose has gradually increased in recent years because of lesser or no side effects and toxicity. Phytochemicals acts as a source 

of natural defense system and provide color, aroma and flavor. The most important action of the phytochemicals is they function 

as anti- oxidant that reacts with free oxygen molecules or free radicals in our body. The plant that is taken under the current study 

is Cissus vitiginea. It is one of the less exported medicinal climbers of the genus Cissus and distributed throughout the South India 

and Sri Lanka. 

II. PLANT DESCRIPTION 

2.1. Systematic position of studied plant 

Class       :-  Dicotyledons 

Subclass :- Polypetalae 

Order      :- Celastrales 

Family    :- Vitaceae 

Genus      :- Cissus 

Species     :- vitiginea  
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Fig:1 Habit of Cissus vitiginea 

2.2. Vernacular names 

Common name: South Indian tribe vine; Malayalam: Kattumunthiri, pannikuthi; Tamil:  cempirantai. Cissus vitiginea L. 

is a woody straggler when young and become a liana at mature stage. 

III. MATERIALS AND METHOD 

3.1. Collection of Plant materials 

          Fresh plant parts of Cissus vitiginea were collected during the month of October, 2019 from Marutharoad, Palakkad district, 

Kerala. Plants were initially identified by their vernacular name through consultation with the local people of Marutharoad 

village. The specimens were than duly identified using The Flora of the presidency of madras (Gamble, 1935). 

3.2. Preparation of crude plant extracts 

 The powdered plant samples (50 g/250 mL) were extracted successively with petroleum ether, chloroform, ethanol and 

water using Soxhlet apparatus at 55–85 °C for 8-10 h in order to extract the polar and non-polar compounds. The powdered pack 

material was air dried and then used for each solvent extraction. The solvents of the respective extracts were reduced under room 

temperature and stored at 4 °C for further use. The dried plant extracts were then redissolved in dimethyl sulfoxide and to get the 

solution of 10 mg/10 mL for each extract which was subjected to analysis of in vitro antioxidant activities.  

3.3. QUALITATIVE PHYTOCHEMICAL ANALYSIS   

Preliminary qualitative phytochemical analysis of the petroleum ether, chloroform, ethanol and aqueous extracts 

of Cissus vitiginea L. plant parts were analysed using standard procedures as described by Harbone (1973), Trease and Evans 

(1989), Sofowora (1993) and Kokate (1999). 

3.4.  QUANTITATIVE PHYTOCHEMICAL ANALYSIS 

3.4.1. Estimation of Alkaloids 

The determination of the concentration of alkaloids in the each of the samples was carried out using the alkaline precipitation 

gravimetric method described by (Harborne, 1998). A 5 g of the powdered sample was soaked in 20 ml of 10 % ethanolic acetic 

acid. The mixture was stored for four hours at room temperature and thereafter was filtered through Whatman filter paper (No. 1). 

The filtrate was concentrated by evaporation over a steam bath to ¼ of its original volume. To precipitate the alkaloid, 

concentrated ammonia solution was added in drops to the extract until it was in excess. The resulting alkaloid precipitate was 

recovered by filtration using previously weighed filter paper. After filtration, the precipitate was washed with 9 % ammonia 

solution and dried in the oven at 60ºC for 30 min, cooled in desiccators and reweighed. The weight of alkaloid was determined by 

the weight differences and expressed as a percentage of weight of sample analyzed. 

3.4.2. Estimation of Ascorbic acid (Vitamin C) 

Analysis of ascorbic acid (vitamin C) was determined based on the method described by Klein and Perry (1982). 10mg of 

dried plant powder of Cissus vitiginea of leaves and stem were weighed in 250ml conical flask and treated with 10 ml of 1% 

metaphosphoric acid. The solution was homogenized and incubated for 45 min at laboratory temperature and filtered through 

whatsman filter paper. About 9ml of 50µmol/L 2, 6 dichloroindophenol sodium salt hydrates was added to1ml of filterted and the 

absorbance was recorded at 515 nm. Ascorbic acid content was estimated and compared on the basis of the standard calibration 

curve of authentic L ascorbic acid. The ascorbic acid content was expressed as mg of ascorbic acid equivalent (mg AE/g extract).   
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3.4.3.  Estimation of Terpenoids 

About 10 gm of Cissus vitiginea of leaf and stem powder was taken and soaked in alcohol for 24 hours. It was filtered and 

filtrate extracted with petroleum ether; this ether extract was treated as total terpenoids (Ferguson, 1956). 

3.4.4.  Estimation of total Flavonoids  

The flavonoids content of the samples was determined by the gravimetric method described by (Harborne, 1998).  5 g of each 

powdered sample was placed into a conical flask and 50 ml of water and 2 ml of ethyl acetate solution were added. The solution 

was allowed to boil for 30 min. The boiled mixture was allowed to cool and filtered through Whatman filter paper (No.1). About 

10 ml of ethyl acetate extract which contained flavonoids was recovered, while the aqueous layer was discarded. A pre-weighed 

Whatman filter paper 1 was used to filter the second (ethyl acetate) layer. The residue was then placed in an oven to dry at 60ºC. 

It was cooled in desiccators and weighed.  

3.5.  DETERMINATION OF IN VITRO ANTIOXIDANT ACTIVITY 

3.5.1. DPPH radical scavenging assay 

The hydrogen donating capacity was assessed by using stable DPPH. Method (Blois, 1958). Briefly, a solution of 0.1mM 

DPPH was prepared using methanol. The sample (50-250µg/mL) was mixed with 5.0 mL of DPPH solution. Reaction mixture 

was shaken incubated at 30ºc for 20 minutes and the absorbance was at measured at 517nm. Results were compared with the 

activity of rutin, quercetin, BHA and BHT. Discoloration of the sample was calculated using the formula  

DPPH radicals scavenging activity (%) = [(control OD –sample OD)/control OD] ×100 

Anti- oxidant activity of the extract were expressed as IC50, the values were calculated from the linear regression of the 

percentage anti oxidant activity versus concentration of the extracts (Ebrehimabadi et al., 2010). A lower IC50, values indicates 

greater anti-oxidant activity. 

3.5.2. Trolox equivalent anti- oxidant capacity (TEAC) assay 

Antioxidant activity was performed using an improved ABTS. + method proposed by Siddhuraju and Manian (2007). 

The ABTS radical cation (ABTS. +) was generated by a reaction of 7mm ABTS.+ and 2.45 mm potassium per sulfate and the 

mixture was incubated for 12-16 hours at room temperature in dark. Prior to assay, the solution was diluted in ethanol (about 1:89 

v/v) and equilibrated to obtain an absorbance of 0.700± 0.02 at 734 nm. 10µL/ml of sample was added to 1.0 ml of diluted ABTS. 

+ Solution. After 30 mins of incubation, absorbance was read at 734 nm. Trolox was used as a reference material. 

3.6.  ANTIMICROBIAL ACTIVITY OF CISSUS VITIGINEA  

  The clinical isolates namely, Staphylococcus aureus, Klebsiella pneumonia and fungal isolates Candida albicans were 

used in the present study. The bacterial pathogens were grown in Nutrient agar at 37˚C and the fungal cultures were grown in 

PDA media at 27˚C.  

3.7.  Statistical analysis 

            For quantification of phytochemicals and in vitro antioxidant and antimicrobial activity of the extracts, the results were 

recorded as mean± standard deviation (SD) (n = 3) was chosen as the criterion for statistical significance. 

IV. RESULT AND DISSCUSSION 

4.1. Extractive yield of C.vitiginea plant parts 

Extraction involves the separation of medicinally active portions of plant from the inactive or inert components by using 

selective solvents in standard extraction procedures. C.vitiginea leaf and stem extracts were prepared in varied solvents such as 

petroleum ether, chloroform, ethanol and aqueous and the maximum extract yield was obtained from leaf ethanolic extract 

(4.51%) followed by aqueous extract yielded (4.28%) respectively. Whereas, the petroleum ether extract of stem exhibited the 

minimum yield (0.55%). The difference in extraction yield from different plant parts in similar solvents depicts organ specific 

accumulation of secondary metabolites in C.vitiginea. The extraction is also based on solubility of chemical constituents on 

polarity basis, it essential to study about the relationship between the extraction method applied and their physiochemical 

properties to substances to be extracted (Tabassum et al., 2017). 
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4.2. QUALITATIVE PHYTOCHEMICAL ANALYSIS 

 Medicinal plants provide an excellent source of lead compound in discovering noble and new drugs with considerable 

less side or adverse effects (Saha et al., 2013). This present study the phytochemical studies showed that terpenoid, alkaloid, 

steroid, flavonoids, oils and fats as well as carbohydrate in leaf and stem extracts of all solvent systems in C.vitiginea. Whereas 

tannin and glycosides were absent in the both plant parts of C.vitiginea (Table 1). Our present phytochemical screening identified 

the presence of terpenoid, alkaloid, steroid and flavonoids, in both plant parts of C.vitiginea. Therefore C.vitiginea plant parts 

could be a potential candidate for bioactive compounds and further studies on isolation and characterization of its bioactive 

compounds are highly required. 

Table.1. Qualitative phytochemical analysis of Cissus vitiginea leaf and stem parts 

TESTS 

LEAF AND STEM EXTRACTS OF CISSUS VITIGINEA 

LEAF STEM 

PE CH ET AQ PE CH ET AQ 

ALKALOIDS + ++ + ++ - + ++ + 

FLAVONOIDS + + ++ + + + +++ + 

STEROIDS + ++ ++ + + ++ ++ ++ 

SAPONINS - + - - + - - - 

PHENOLS - +++ - ++ - - + + 

QUINONES - + + + - ++ ++ +++ 

COUMARINS + - - - + - ++  + 

OILS AND FATTY ACIDS + + + ++ + + ++ +++ 

TERPENOIDS ++ ++ ++ ++ ++ +++ + +++ 

CARBOHYDRATES ++ + + + - + + + 

GLYCOSIDES - + + - - - - - 

PROTEINS - - - + ++ - + - 

TANNINNS - - - - - - - - 

GUMS AND MUCILAGE + + - - - + + + 

 

*NOTE: + (MINIMUM); ++ (MEDIUM); +++ (MAXIMUM) : - (ABSENT) 

PE – PETROLEUM ETHER; CH – CHLOROFORM; ET – ETHANOL; AQ – AQUEOUS 

 

4.3. QUANTITATIVE PHYTOCHEMICAL ANALYSIS  

Plants either in raw form are utilized as complementary and alternative medicine in various disorders (Bilger et al., 

1977). The present study was designed to evaluate quantify total alkaloids, flavonoid, terpenoids and vitamin C contents in the 

leaf and stem parts of C.vitiginea plant species, using the gravimetric model. 

4.3.1. Determination of total alkaloids  

Alkaloids are one of the largest groups of plant secondary metabolites, being present in several economically relevant 

plant families. This present investigation obtained from C.vitiginea the quantitative evaluation of alkaloids (Table 2) showed the 

leaf has shown the highest content 4.12 AE mg/g on dry weight basis than the standard drug of Ajmaline.  While, the stem having 

lower level obtained.  

4.3.2. Determination of total flavonoids  

Flavonoids, important bioactive compounds of polyphenols, play a significant role in plants; their impact, mainly as 

antioxidants, on human health has been of great interest in recent years (Dyson, 1998). In this investigation carried out flavonoid 

content of C.vitiginea leaf and stem plant parts was compared with rutin equivalent. The present results represented in the 
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(Table.2), shows that the highest flavonoid content was found to be presented in the stem of C.vitiginea  (2.82 RE mg/g on dry 

w.b.) than the leaf.  

4.3.3. Determination of terpenoids  

Total terpenoid contents were determined using the quantitative analytical method by (Harborne, 1998) in 

C.vitiginea plant parts. Based on the results it is revealed (Table.2) that the leaves were rich in terpenoid contents with the value 

of (1.93 UAE mg/g on d.w. basis) than the other said samples. When a plant produces large numbers of secondary metabolites as 

bioactive compounds of terpenoids they have a major role in nutrition, physiology and control of diseases (Malik et al., 2017). 

This study recommends, C.vitiginea leaves would be helpful in the determination of therapeutic bioactive terpenoids that could be 

isolated and used for mankind welfare. 

4.3.4. Determination of Vitamin C 

Vitamin C has a considerable nutritional value due to their antioxidant and anti-carcinogenic effects because they protect 

the organism against the cardio-vascular and nervous systems disorders (Murillo and Martinez, 2010). The leaf powder obtained 

maximum value (2.32 AAE mg/g on d.w. basis) whereas the lowest value is recorded in stem powder (1.15 AAE mg/g on d.w. 

basis). Vitamin C is one of the most important non-enzymatic antioxidants is ascorbic acid and they reduced as well as oxidized 

forms of ascorbic acid in plants.  

Table.2. Quantitative analysis of total alkaloids, flavonoids, terpenoids and Vitamin C of C. vitiginea leaf and stem parts. 

TESTS 
Secondary metabolites 

Leaf Stem Standard 

Alkaloid AEmg/g on d.w. basis 4.12±0.1 1.12±0.1 2.1±0.1 

Vitamin C AAEmg/g on d.w. basis 2.32±0.1 1.15±0.1 0.04±0.1 

Flavonoid REmg/g on d.w. basis 2.12±2.1 2.82±2.8 1.28±0.1 

Terpenoid UAEmg/g on d.w. basis 1.93±1.9 0.03±0.04 0.02±0.03 

 

4.4. IN VITRO ANTIOXIDANT ACTIVITY  

4.4.1. DPPH reducing power assay 

 Discovery of new plant species with antioxidant properties is a priority of many research teams. In this current study free 

radical scavenging activity of C.vitiginea plant extracts was evaluated using 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay. This 

study possessed significant activity and their IC50 values are high in aqueous stem extract (13 µg/ml). According to the received 

results, it was concluded that C.vitiginea stem plant extracts have potent antioxidant activity, achieved by scavenging abilities 

observed against DPPH (Table.3).  

4.4.2. ABTS radical scavenging assay 

 . The ethanolic leaf fraction of this herb exhibited the highest antioxidant activity for ABTS assay, 79.2 μmol/g 

(Table.3). The result showed high levels of antioxidant activity and it could be predicted that this plant could be a significant 

source of medically important natural compounds. 

Table:3 DPPH and ABTS+ Radical Scavenging ability of C.vitiginea leaf and stem extracts 

Plant part Extracts DPPH ABTS+ Scavenging Activity 

Leaf 

PE 76±0.6 69.3±0.4 

CH 56±0.3 74.2±0.6 

ET 42±0.2 79.2±1.0 

AQ 18±0.5 71.2±0.8 

Stem 

PE 52±0.6 43.2±0.2 

CH 27±0.4 49.2±0.2 

ET 22±0.3 59.2±1.0 

AQ 13±0.4 47.9±0.7 

Standard Rutin 1.8±1.1 - 

 

Values are mean ±SD of three independent experiments. Values not sharing a common letter in a column are significantly 

different (P<0.05). 

* Values are expressed as TEAC (Trolox equivalent antioxidant capacity) in µmol/g extract. 

PE – PETROLEUM ETHER; CH – CHLOROFORM; ET – ETHANOL; AQ – AQUEOUS 
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4.5. ANTIMICROBIAL ACTIVITY 

 Rising antibiotic resistance and the scarcity of new antimicrobials has long been acknowledged (Theuretzbacher and 

Mouton, 2011). The aim of this study was to evaluate the antibacterial and fungal activity of C.vitiginea  leaf and stem extracts 

against gram positive and negative bacterial species such as, Staphylococcus aureus, Klebsiella pneumonia  and fungal species of 

Candida albicans. The development of extended-spectrum β-lactamases and carbapenemases that target Gram-negative bacteria 

has resulted in infections that can be extremely difficult to treat leading to substantial increased illnesses and death rate. The effect 

is pronounced in third world as the costly replacement drugs for treating the highly resistant infectious diseases are unaffordable 

(WHO, 2002). It was observed that the pathogenic bacterial strains and fungal strain found to be inactive in all the leaf extract 

solvent systems, whereas in case of petroleum ether stem extract it is found to be inactive. The highest zone of inhibition was 

recorded in chloroform stem extract (40mm) against S. aureus. This bacteremia, in combination with the inherent virulence of the 

pathogen, is commanding an urgent need for improved strategies and better antibiotics to prevent and treat S. aureus bacteremia 

(Naber, 2009). The present findings showed that C.vitiginea stem possess (Table.4) interesting inhibitory properties against S. 

aureus species. These plants could therefore be good candidates to overcome infectious diseases associated with these 

microorganisms. 

Table:4 Antimicrobial activity of C.vitiginea leaf and stem parts 

Microorganisms 

Zone of inhibition (mm) Concentration at (µg/ml) 

Leaf Stem Standard 

Chlorompenicol PE CH ET AQ PE CH ET AQ 

S. aurens - - - - - 40mm 6.5mm - 5.5mm 

K.pneumonia - - - - - 30mm 2.5mm 3.5mm 4.mm 

C.albicans - - - - - 15mm 10mm - 12mm 
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