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ABSTRACT 

 

Plant and plant products are being used as a source of medicine since long. 

Medicinal plants are the nature’s gift to human being to make disease free healthy life. It 

plays a vital role to preserve our health. Owing to the global trend towards improved ‘quality 

of life’, there is considerable evidence of an increase in demand for medicinal plant. The 

medicinal value of the chosen plant Plectranthus barbatus rhizome. Therefore, the present 

study was to investigate the phytochemical screening and antimicrobial activity of 

Plectranthus barbatus rhizome. Present study was carried out in tannin, saponins, 

flavonoids, steroids, terpenoids, triterpenoids, antroquinone, polyphenol and coumarins was 

presence while alkaloids was absence in Plectranthus barbatus rhizome ethanolic and 

aqueous extract.  Significant amount of tannin, flavonoids, polyphenol and terpenoids present 

in Plectranthus barbatus rhizome. The antimicrbial activity against bacterial and fungal 

strains were confirmed in this study. Overall, the Plectranthus barbatus rhizome are a rich 

source of phytochemicals, exhibit good antimicrobial activity.  

 

Keywords:   Plectranthus barbatus rhizome, Phytochemical screening and antioxidant 

activity 

 

 

INTRODUCTION 

 The use of plants and plant products as medicines could be traced as far back as the 

beginning of human civilization. The earliest mention of medicinal use of plants in Hindu 

culture is founds in “Rig veda”, which is said to have been written between 4500-1600 B.C. 

and is supposed to be the oldest repository of human knowledge. It is Ayurveda, the 

foundation of medicinal science of Hindu culture, in its eight division deals with specific 

properties of drugs and various aspects of science of life and the art of healing (Velavan, 

2011; Rathish and Mehrotra, 2008). Microorganisms always live in water (directly in 

aquatic environments, in water inside animals or plants, or in water around soil particles). 

They can eat all sorts of things, including oil, rocks, dead and living plants and animals 

(Needham, 2000).  There are 4 major types of Microbes: bacteria, fungi, protists and viruses 

(Lynch and Hobbie, 1988). Because of available antimicrobials failure to treat infectious 
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diseases, many researchers have focused on the investigation of natural products as source 

of new bioactive molecules (Recio and Rios, 1989). In the present study to investigate the 

Phytochemicals and antimicrobial activity of Plectranthus barbatus rhizome. 

 

MATERIALS AND METHODS 

Collection of plant materials 

The Plectranthus barbatus rhizome (Plate 1) was collected from Thalaivasal, Salem, 

Tamil Nadu, India.  The Plectranthus barbatus rhizome was washed several times with 

distilled water to remove the traces of impurities from the rhizome. Rhizome was spread out 

in a plain paper and shade dried at room temperature for about 10 days and makes a fine 

powder using grinder mixture. The powder materials were used for further studies.   

Preparation of extract 

The collected Plectranthus barbatus rhizome was washed several times with distilled 

water. The leaves were shade dried at room temperature and coarsely powdered. The powder 

was used for extraction with ethanol and aqueous extract for 24 hours and obtained semi solid 

mass after complete elimination of solvent under reduced pressure. Plectranthus barbatus 

rhizome extract was stored in refrigerator and used for further experiments. 

Qualitative Preliminary phytochemical analysis  

Preliminary phytochemical specaluation was carried out by using standard procedure 

Sofowara (1993), Trease and Evans (1989) and Harborne (1973, 1984). Determination of 

total phenols by spectrophotometric method. Flavonoid determine by the method of Bohm 

and Kocipai-Abyazan (1994). Total terpenoid content in the leaf extracts were assessed by 

standard method (Ferguson, 1956). Tannin was determination by Van-Burden and Robinson 

(1981) method.  

 

RESULT AND DISCUSSION 

Qualitative and quantitative analysis phytochemical 

The qualitative analysis of Plectranthus barbatus rhizome  showed the presence of 

tannin, saponins, flavonoids, steroids, terpenoids, triterpenoids, antroquinone, polyphenol and 

coumarins were presence while alkaloids were absent in ethanol and aqueous extract of 

Plectranthus barbatus rhizome, Among the two extracts, ethanolic extract contain rich source 

of phytochemicals as compared aqueous extract (Table 1).  

 

 

 

Table.1: Qualitative phytochemical analysis of Plectranthus barbatus rhizome extract  

S. No Phytochemicals Ethanolic 

extract 

Aqueous 

extract  

1 Tannin + + 

2 Saponin ++ ++ 

3 Flavonoids ++ + 

4 Steroids + + 

5 Terpenoids ++ + 
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6 Triterpenoids ++ + 

7 Alkaloids - - 

8 Antroquinone ++ + 

9 Polyphenol ++ ++ 

10 Glycoside - + 

11 Coumarins ++ + 

              (+) Presence, (–) Absence and (++) High concentrations  

 

Significant amount of Tannin (36.75±2.57), Flavonoids (116.32±8.14), Polyphenol 

(189.56±13.26) and Terpenoids (68.12±4.76) were present in P. barbatus rhizome and 

represent in table 1a and fig 1. 

 

Table.1a: Quantitative analysis of Plectranthus barbatus rhizome powder  

S. No Phytochemicals  Result (mg/ml) 

1 Tannins 36.75±2.57 

2 Flavonoids 116.32±8.14 

3 Poly phenol 189.56±13.26 

4 Terpenoids 68.12±4.76 

Values were expressed as Mean ± SD for triplet  

 

 
 

Fig.1: Quantitative analysis of Plectranthus barbatus rhizome powder 

 

Hassain et al. (2011) screened phytochemical constituents from methanol leaf extract 

of Bombax malabaricum. Various organic 11 solvent extracts of Pedalium murex were 

subjected to preliminary phytochemical screenings by Thamizh mozhi et al. (2011). Selected 

53 traditionally used medicinal plants from western region of India for their qualitative 
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phytochemical screenings, total phenol and flavonoids contents. Pascaline et al. (2011) 

screened phytochemical constituents of some medicinal plants used by the Nandis of South 

Nandi District, Kenya. 

 Kumar et al., (2013) investigated the preliminary phytochemical screening of the 

leaves of the plant Lasia spinosa (Lour) Thwaites. The phytochemical screening showed that 

the methanol and aqueous extracts contained alkaloid, the carbohydrates and the phenolic 

compounds were present in all of the solvent extract except petroleum ether extract. The 

chloroform, ethyl acetate and the aqueous extract contained glycosides whereas the saponins 

present in methanol and aqueous extract. The ethyl acetate extract contain only the 

flavonoids. 

Leo Stanley et al. (2011) reported that leaves of C. pedata showed the presence of 

alkaloids, carbohydrates, steroids, tannin, phenolic compounds, flavonoids and terpenoids. 

Dinesh kumar et al. (2011) has been reported to terpenoids, flavonoids and tannin are present 

in C. trifolia. Rajmohanan et al. (2014) investigated the preliminary phytochemical analysis 

of various extracts of leaves of C. pedata and showed the presence of carbohydrates, 

flavonoids, tannins and phenolic compounds and terpenes.  

Antimicrobial activity  

              Nature  has  bestowed  on  us  a  very  rich  botanical wealth  and  a  large  number  

of diverse  types of plants grow  in different parts of  the country. Emergence  of pathogenic 

microorganisms  that  are  resistant/multi-resistant  to  major  class  of  antibiotics  has 

increased  in  recent years due  to  indiscriminate use of  synthetic  antimicrobial drugs.  In 

addition,  high  cost  and  adverse  side  effects  are  commonly  associated  with  popular 

synthetic antibiotics, such as hypersensitivity, allergic reactions, and immunosuppressant and 

are major burning global issues in treating infectious diseases (Karaman et al., 2003).  

               This  situation  forced  scientists  to  search  for  new  antimicrobial  substances  

with  plant origin.  Plant extract of Plectranthus barbatus rhizome was screened against 

Escherichia coli, Staphylococcus aureus and Bacillus subtilis species of bacteria and Candida 

albicans and Aspergillus flavus species of fungi were evaluated using the standard agar disc 

diffusion method. The  disc  diffusion method  is used  to  detect  the  antimicrobial  activity  

of  plant  extract.  The solidified Nutrient agar plates were swapped with the test organism 

and the samples were impregnated. After the incubation the zone was measured.  The 

antimicrobial activity of plant extracts was detected by the indication of zone around the disc. 

The in vitro antimicrobial activity of the Plectranthus barbatus rhizome ethanolic extract 

against these bacteria and fungi were qualitatively assessed by the presence of inhibition 

zones represented in the photographic Plate 1. The inhibitory activities in culture media of the 

microbes reported in Table 2 were comparable with standard antimicrobiotic viz. 

chloramphenicol and fluconazole.  

Present study were highly 150µl ethanolic dose was high active in E. coli strain for 

compared other bacteria strains following on table 2 and fungi ware highly active in Candida 

albicans strain compared in Aspergillus flavus strain.  
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Table.2: Antimicrobial activity of ethanolic extract in P. barbatus rhizome 

 

 

Microbial Strains 

Concentrations of Plectranthus barbatus 

rhizome ethanolic extract (µl or µg) 

 

Std. (30 µl) 

50 µl 100 µl 150 µl 

Bacterial strains 

Escherichia coli 

(mm) 

3.45 ± 0.24 6.70 ± 0.46 9.85 ± 0.68 12.60 ± 0.88 

Bacillus subtilis 

(mm) 

2.00 ± 0.14 6.10 ± 0.42 9.05 ± 0.63 12.10 ± 0.84 

Staphylococcus 

aureus (mm) 

3.20 ± 0.22 6.50 ± 0.45 9.40 ± 0.65 12.35 ± 0.86 

Fungal strains 

Candida albicans 

(mm) 

2.90 ± 0.20 5.50 ± 0.38 8.10 ± 0.56 11.30 ± 0.79 

Aspergillus flavus 

(mm) 

2.15 ± 0.15 4.10 ± 0.28 7.25 ± 0.50 10.05 ± 0.70 

 

Values were expressed as Mean ± SD 

Bacterial standard    :        Chloramphenicol 

Fungal standard        :         Fluconazole 

 

 

 

    
                         Escherichia coli                      Staphylococcus aureus 
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Bacillus subtilis 

 

    
        Candida albicans                                     Aspergillus flavus 

 

Plate.1: Antimicrobial activity of ethanolic extract of Plectranthus barbatus rhizome 

 

Microbial infections till date remain a scourge of humanity due to lack of vaccine 

against some infections, emergence of drug resistant phenotypes, and the resurgence of 

infections amongst others. Continuous quest for novel therapeutic approaches remains 

imperative. Presence of effective phytochemicals in higher plants has been known for their 

antibacterial activity. Effectiveness of the phytoconstituents may be related to the solvents 

used for their extraction. In Ayurveda extraction with water and ethanol is well known 

because of their nontoxic property and edibility (Olasupo et al., 2018).  Mukhtar et al. (2012) 

reported the use of aqueous and ethanolic medicinal plant extract for their antimicrobial 

activity. Similar effects of ethanolic extract observed in the works of many researchers 

(Abkhoo and Jahani, 2017; Bitchagno et al., 2015).  

According to Hideyuki et al. (2002) flavonoids and tannins may contribute to 

antibacterial properties. Thus it can be inferred that antibacterial properties of C. album leaf 

may be attributed to the individual or combined effect of the above mentioned chemical 

groups (Agarwal, 1997; Zahner and Fiedler, 1995). The antibacterial potency of the plants is 
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thought to be due to functional groups like alcoholic, aromatic, amine and carbo-acids present 

in tannins, alkaloids and flavonoids detected by FTIR analysis which can be extracted from 

this plant and used in herbal drug preparations valuable for the treatment of many bacteria 

borne diseases and this should be fully explored in proper approach. This finding could also 

emphatically contribute to increase the therapeutic value of the particular chemicals in the 

plant which can be acted as antibacterial agents. The findings of the present study offer the 

ethnomedical use of this plant by the pharmaceutical industries. Further studies are needed to 

pin point the active ingredient responsible for antibacterial activity. 

Candida albicans is communal and a constituent of the normal gut flora comprising 

microorganisms that live in the human mouth and gastrointestinal tract. Overgrowth of the 

fungus results in candidiasis (candidosis). Candidiasis is often observed in 

immunocompromised individuals, including HIV-infected patients. A common form of 

candidiasis restricted to the mucosal membranes in mouth or vagina is thrush, which is 

usually easily cured in people who are not immunocompromised. For example, higher 

prevalence of colonization of C. albicans was reported in young individuals with tongue 

piercing, in comparison to unpierced matched individuals. To infect host tissue, the usual 

unicellular yeast-like form of C. albicans reacts to environmental cues and switches into an 

invasive, multicellular filamentous form, a phenomenon called dimorphism (Ryan and Ray, 

2004). 

CONCLUSION 

Plant and plant products are being used as a source of medicine since long. Medicinal 

plants are the nature’s gift to human being to make disease free healthy life. It plays a vital 

role to preserve our health. Present study was carried out in tannin, saponins, flavonoids, 

steroids, terpenoids, triterpenoids, antroquinone, polyphenol and coumarins was presence 

while alkaloids was absence in Plectranthus barbatus rhizome ethanolic and aqueous extract. 

Significant amount of tannin, flavonoids, polyphenol and terpenoids present in Plectranthus 

barbatus rhizome. Antimicrobial activities against bacterial and fungal strains were 

confirmed in this study. Overall, the Plectranthus barbatus rhizome are a rich source of 

phytochemicals exhibit effective antimicrobial activity.   
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