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Introduction      
The term of medicinal plants include a various types of plants used in herbalism and some of these plants have a medicinal activities. 
These medicinal plants consider as a rich resources of ingredients which can be used in drug development and synthesis. Besides that 
these plants play a critical role in the development of human cultures around the whole world. 
 
India has a rich culture  of medicinal herbs and spices, which includes  about more than  2000 species and  has  a vast geographical 
area with high  potential abilities for Ayurvedic, Unani, Siddha traditional medicines  but only very few have been studied chemically 
and pharmacologically for their  potential medicinal value (Gupta et al., 2005; Sandhu and Heinrich , 2005). According to the World 
Health Organization, most populations still rely on traditional medicines for their psychological and physical health requirements 
(Rabe Van Stoden, 2000), since  they cannot afford the products of Western pharmaceutical industries (Salie et al.,1996), together 
with their side effects and lack of healthcare facilities (Griggs et al., 2001).  
 
The development of bacterial resistance to presently available antibiotics has necessitated the search of new antibacterial agents. 
Plants and plant products are known to possess excellent antioxidant properties and play a significant role in preventing the conditions 
due to the excessive free radicals. (Jain et al, 2010) 
 
The increased interest in plant derived drugs is mainly because of the wide spread belief that ‘herbal medicine’ is safer than costly 
synthetic drugs which possesses side effects. Hence, there is need to screen medicinal plants for promising biological activity. Further, 
there is a continuous development of resistant strains which pose them need for search and development of new drug to cure diseases 
(Silver, 1993). 
 
Plant species produce valuable secondary metabolites having different types Phytochemicals or secondary metabolites usually occur in 
complex mixtures that differ among plant organs and stages of development (Banerjee et al., 1969). Presence of chemical and 
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Abstract  
The present study was carried out for phytochemical screening of principle bioactive 
compounds and antimicrobial activity in Bryophyllum calycinum.  Phytochemical analysis 
revealed the presence of saponin, terpenoid, steroid, saponin, flavonoid, tannin and alkaloid. 
The petroleum, ether, chloroform, methanol, acetone and aqueous extracts were subjected to 
antimicrobial activity against bacterial strains Staphylococcus aureus, Pseudomonas, E.coli 
and Bacillus subtilis against anti fungal strains A.awamori, A.fumigatus, Rhizopus oryzae, 
Trichoderma viridae and C.oryzae. The antibacterial and antifungal activity was evaluated 
by disc-diffusion method. 
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medicinal contents in natural form, plants and herbal medicines have important position in modern medicine. They contain various 
secondary metabolites which work together and show wide range of antibacterial activities. Microorganisms may get mutated and 
become resistant to many antibiotics and so it generates a global health problem. These inspired scientists to search out new natural 
alternative to treat diseases (Kamboj, A and Saluja, A. K.  2009). 
 
 Bryophyllum calycinum ( Synonyms: Kalanchoe pinnatum, Bryophyllum pinnatum), belongs to the family crassulaceae was 
commonly known as sprouting leaf (Devbhuti D, Gupta J K and Devbhuti P. 2012) . Shortly after a leaf falls to the grounds, a whole 
garland of new little plants develops from the notches along the leaf margin. Bryophyllum calycinum kurz commonly known as panfuti 
(Hindi), life plant, love plant, air plant (Mexican), Good luck or resurrection plant is a crassulenscent herb. They widely grow in hot 
and humid areas, around the dwelling places, along road sides and in abandoned farm and fields. 
 
It is a glabrous, ornamental, crassulenscent herb, cultivated in houses and gardens. It is of about 1–1.5 m in height, with opposite, 
decussate, succulent, 10–20 cm long glabrous leaves (with 3–5 deeply crenulated, fleshy leaflet) with obtusely four angled stems. The 
lower leaves are usually simple, whereas upper ones are usually 3–7 folioate, long-petioled, petioles united by a ridge round the stem, 
crenatures at the extremities of the lateral nerves furnished with rooting vegetative buds. The flowers are 5cm long, reddish purple, 
pendent, in large spreading panicles; fruits are membranous follicles enclosed in the persistent papery calyx and corolla, seeds smooth, 
ellipsoid

 
. ( Kritikar K.R. and Basu B.D, 2003., Nadkarni A.K, 2005) 

 
It grows widely and used as folk medicine in the tropical parts, Africa India, Australia and China (Yadav NP, and Dixit V.K., 2003, 
Lans C. A, 2006) .  The plant grows all over India in hot and moist areas, especially in Bengal and Uttarakhand. The leaves and leaf 
juice of the plant were used traditionally as antiviral, antipyretic, antimicrobial , anti-inflammatory , antitumor , hypocholesterolemic, 
antioxidant, diuretic, antiulcer, styptic, antidiabetic, astringent, antiseptic, antilithic and cough suppressant ( Bershtein EI., 1972, 
Matos FJA et al. 1984).  Phytochemical studies showed that the plant contained alkaloids, phenols, steroids, terpenoids, phenolics, 
tannins, glycosides, carbohydrates, proteins, flavonoids, tannins, anthocyanins, glycosides, saponins, coumarins, sitosterols, quinines, 
carotenoids, tocopherol and lectins (Devbhuti D, et al., 2008., Pal S, et al., 1999). The petroleum ether and chloroform extracts of the 
powdered leaves and stems of Bryophyllum pinnatum showed the presence of steroids and terpenoids. The ethyl acetate extract 
responded positively to the tests for steroids, terpenoids, phenolics and tannins. Ethanolic extract of the leaves produced positive tests 
for flavonoids, steroids, terpenoids, phenolics, tannins, alkaloids and glycosides. Aqueous extract showed the presence of 
carbohydrates, proteins, flavonoids, phenolics, tannins and glycosides (Ojewole, 2005). Three main compounds are present in 
Bryophyllum which has their unique medicinal value. One of them is Bryophillin A which shows strong anti-tumor activity. Others 
are Bersaldegenin-3-acetate and Bryophillin C which shows insecticidal properties (Supratman et al., 2001). 

 

 
All parts of B.calycinum are used, the leaves and the barks are the most important in the field of medicine (Chandramu et al., 2003) 
Extracts from the leaves of Bryophyllum calycinum were screened for their antimicrobial activities. Medicinal plants are rich source 
from which antimicrobial agents can be obtained (Kubmarawa et al., 2007). The leaves of B.calycinum were subjected to petroleum 
ether, chloroform, methanol and aqueous solvent respectively for extraction and in vitro evaluation of antimicrobial activity was done 
against Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and Candida albicans. 
 
In 1935, Chopra and Ghosh reported that the leaves and stem of B.Calycinum contains 0.008% of alkaloids. The Leaf of 
Kalanchoepinnata plant contains various enzymes i.e. Phosphoenol pyruvate carboxykinase, Phosphoenol pyruvate carboxylase, 
pyruvate orthophosphate dikinase, ribulose-1,5-biphosphate, oxygenase ( Patil and Surana et. al. , 2009). 
 
Material and method 
The aerial parts of Bryophyllum calycinum including leaves and stems were collected around Haldwani, District Nainital, Uttarakhand, 
India, which is situated on piedmont grade called Bhabhar where the Mountain Rivers go underground to re-emerge in the Indo 
gangetic plane, it has an average elevation of 424 meters and is located at 29.22 N and 79.52 E average summer temperature ranges 
from 40 ̊C to 45 ̊C and winter ranges from 2 C̊ to 10 C̊ in the month of February. The collected plant materials were brought to the 
laboratory for the study of antimicrobial activities and phytochemical analysis. 
 
Extraction of plant material 
Fresh field grown plants were collected and washed with running tap water followed by distilled water and thoroughly dipped in 70% 
ethanol for removing the adhered dust particles and disinfect. After blotting, the sample was air dried in shade, ground to fine powder 
and stored in clean air tight containers. The powdered mixture was then soaked in different solvents ethanol, methanol, acetone, 
petroleum ether and chloroform for 72 hrs.  After filtering the contents using Whattman No 1 filter paper, the filtrate was left at room 
temperature for 48 hrs to evaporate partially. Dark green, Light green, Blackish Green, Green and Yellowish green and residues were 
obtained. All the extracts were dried in vacuum rotary evaporator at 40 ºC under reduced pressure, weighed and stored at 4 ºC. 
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Phytochemical studies  
The antimicrobial fraction obtained was subjected to various qualitative tests for the identification of constituents like alkaloids, 
phenols, steroids, terpenoids, phenolics, tannins, glycosides, carbohydrates, proteins, flavonoids, tannins, anthocyanins, glycosides, 
saponins, etc in plant extracts. 
 
Test alkaloids 
The small portions extract was stirred separately with a few drops of dil. HCl and filtered and then subjected to test for alkaloids. 
(Harborne, 1973). 
 
Dragendorff’s test: Extract was treated with dragendorff’s reagent. Formation of orange brown precipitation which indicates the 
presence of alkaloids.  
 
Mayer’s test: Plant extract was treated with Mayer’s reagent. Formation of cream precipitation is formed. This indicates the presence 
of alkaloids.  
 
Wagner’s test: Plant extract was treated with Wagner’s reagent. Formation of reddish brown precipitation indicates the presence of 
alkaloids.  
 
Test for tannins  
In 2–3 ml of extract, 10% alcoholic ferric chloride solution was added. Dark blue or greenish grey coloration indicate the presence of 
tannins (Trease and Evans, 1996). 
 
Test for saponins  
Few drops of olive oil was added to plant extract and vigorously shaken. Soluble emulsion is formed that indicates the presence of 
Saponin (Trease and Evans, 1996). 
 
Test for reducing sugar  
The plant extracts was added with the Fehling’s solution (A and B) in a test tube. Colour reaction indicates the presence of reducing 
sugar.  
 
Test for anthrocyanine  
10% sodium hydroxide is mixed with the plant extracts. Blue colour precipitation indicates the presence of this phytochemicals.  
 
Test for flavonoids  
Alkaline reagent test: Extract was treated with minute amount of sodium hydroxide solution. Change of colour from yellow to 
colourless on addition of dilutes acid was observed. This indicates presence of flavonoids (Harborne, 1973). 
 
Lead acetate test: Few drops of lead acetate solution were added with the plant extract. Yellow colour precipitation indicates the 
presence of flavonoids.  
 
Test of carbohydrate  
Extract was dissolved individually in 5 ml distilled water and filtered. The filtrate was used to test for the presence of carbohydrates.  
 
Molisch’s test: Filtrate was treated with 2 drops of alcoholic α-naphthol solution in a test tube and 2 ml of concentrated sulphuric acid 
was added along the sides of the test tube. Appearance of violet ring at the junction indicates the presence of carbohydrates.  
 
Benedict’s test: Filtrate of plant extract was treated with Benedict’s reagent and heated on water bath. Orange red precipitate indicates 
the presence of carbohydrate. 
 
Test for proteins  
Few ml of plant extract was added with 1 ml of 40% NaOH and 2 ml of cupric sulphate. Purple of violet colour precipitation indicates 
the presence of proteins.  
 
Test for terpenoids  
Thionyl chloride was added with the plant extracts. Pink colour appearance is indicating the presence of terpenoids.  
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Test for cardiac glycosides  
Glacial acetic acid, ferric chloride and concentrated sulphuric acid were added with the plant extracts. Green colour of the mixture 
indicates the presence of cardiac glycosides.  
 
Antimicrobial activity 
Test microorganisms 
Antibacterial assay was carried out on Bacillus subtilis (gram +ve), Staphylococcus aureus (gram +ve), Pseudomonas (gram –ve), 
E.coli (gram -ve) were procured from American Type Culture Collection (ATCC), and Microbial Type Culture Collection (MTCC) 
Institutes. All the organisms were sub cultured and maintained on nutrient media at 37 ºC. 
 
Antifungal assay was conducted on Aspergillus  fumigatus, Rhizopus oryzae, Culbularia oryzae, Tricoderma virid ,  Aspergillus 
awamori. Were procured from American Type culture collection (ATCC), and  Microbial Type Culture Collection (MTCC) Institutes. 
Fungal cultures were maintained on Sabouraud dextrose agar at 30 ºC. 
 
Determination of Antibacterial and Antifungal Activity: The antibacterial and antifungal activity of all the solvent extracts of 
Bryophyllum calycinum (stems and leaves) was evaluated by disc-diffusion method. When media is solidified or set, the disc (6 mm) 
of whattman no 1 filter paper was soaked in crude solvent viz. methanol, ethanol, chloroform, petroleum ether, and acetone and placed 
carefully in the centre of Petri plates containing the solidified media. To compare the antimicrobial activity same concentration of the 
solvent using disc is placed in plate which acts as control to our crude solvents. Same procedure applied for the remaining Petri plates 
(for different solvents). The plates were incubated at 37 ºC for 24 hrs for bacterial culture and for fungal culture the plates were 
incubated at 28 ºC for 48 hrs. The plates were observed for inhibition of bacterial growth that was indicated by the clear zone around 
the well. The size of zone of inhibition (including well) was measured in millimeters. The absence of zone inhibition was interpreted 
as the absence of activity. All experiments were carried out in triplicates. 
 
Results and Discussion 
Phytochemical analysis 
The preliminary phytochemical showed that the crude extract of B. calycinum leaf contain Reducing sugar, steroid, caumarin, phenol 
except saponins. While the stem of B. calycinum contains steroid, caumarin, phenol, saponins except reducing sugar.   
 
Table 1. Preliminary phytochemical analysis 
 

Phytochemical constituent Leaf extract Stem extract 
Reducing sugar + - 
Steroid + + 
Phenol + + 
Caumarin + + 
Saponins - + 

 
Antibacterial and Antifungal Activity: 
The results of the antimicrobial activity tests of crude extracts are shown in table 2. It was found that twelve crude extracts of 
B.calycinumat 100mg/mL concentration exhibited various antibacterial and antifungal activity. Among the bacterial strains crude 
extracts of stem of B.calycinum were less potent then crude extracts of its leaves as they inhibited the growth of only two bacterial 
strains viz. pseudomonas, B.subtilis and E. coli. While in case of fungal strains it is concluded that leaf crude extract shows activity 
against A.fumigatous and R.oryzae, while the least activity was recorded by stem. 

 
Table 2. Antimicrobial activity tests of crude extracts 

Crude Solvents Leaf Extracts     Stem Extracts    
Pathogenic Microorganisms MT ET PE CF AC CF ET 
Gram positive Bacteria 
B.subtilis 8 8 12 10 9 0 9 
S.aureus 19 0 0 0 12 0 0 
Gram negative Bacteria 
Pseudomonas 9 0 9 10 14 0 0 
E. coli 14 8 0 0 10 8 0 
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Fig. 1 Zone of inhibition in mm 

 
Screening of antibacterial activity of leaf showed that it is potent antibacterial agent against S.aureus, B.subtilis, Pseudomonas and 
E.coli. Methanolic and acetone crude extract showed maximum activity followed by petroleum ether and chloroform.  While least 
antibacterial activity was reported from ethanol but in case of B.substilis it gave significant activity. Study of antibacterial activity of 
stem showed that it is potent antibacterial agent against E. coli and B.substilis. No activity was reported in case of S.aureus and 
Pseudomonas. 
 
In case of antifungal activity of leaf, maximum activity was found against R.orizae followed by A. fumigatous.  Further investigation 
revealed that methanol and ethanol crude extract was the potent antifungal agent followed by acetone and petroleum ether crude 
extract, while chloroform was unable to inhibit the fungal growth. Antifungal activity of stem revealed that the ethanol extracts gave 
activity while chloroform crude showed no activity against any of the fungal strains.  
 
Conclusion  
The present study showed that the leaf and stem extracts of  Bryophyllum calycinum , contain many phytochemical constituents  and 
revealed broad antimicrobial activity on the tested microorganisms. This investigation strongly suggests the possibility of this plant as 
an important source of antimicrobial drug development. 
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