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ABSTRACT 

The present study was carried out to evaluate in vivo and in vitro Anti-Inflammatory and 

Antimicrobial activities of selected medicinal plants used in Indian traditional medication. 

Medicinal plants have played an essential role in the development of human culture. This 

study illustrates the importance large number of medicinal plants are claimed to be useful in 

the treatment of skin diseases. The following eighteen plants were selected on the basis of 

literature survey of traditional medicine and local folk medicine for dermatological 

infections. Thirty two crude plant extracts from eighteen different plants were tested against 

S. aureus, S. pyogens, C. albicans, P. acne, T. rubrum, T. mentagrophytes and E. flocussum. 

Testing was done by serial dilution method for the selection of plant for detailed study on the 

basis of bioactivity i.e. Antimicrobial and Anti-Inflammatory study. All the extracts have 

shown inhibition of microorganism growth chosen under the study at a particular MIC value 

in µg/ml. For selection of active plant/active extract, MIC value below 125 µg/ml were 

selected for further screening. But the plant crude extracts have MIC values above 125 µg/ml 

and not comparable with standards chosen under study. Dioscorea alata has exhibited 

inhibition against P. acne at MIC of  62.5 µg/ml and not comparable with standards. 

Plumbago zeylanica has exhibited promising activity against dermatopytes, Staphylococcus 

aureus and Candida albicans with respect to the MIC values considered in the study. 
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 INTRODUCTION  

  Since thousands of years, humans have relied almost entirely on plants to treat 

all manners of illness; from minor problems to life-threatening diseases (Chevallier, 2001). 

About 80% of the people still depend largely on traditional plant derived drugs for their 

primary health care (Akerele, 1993). In the developing countries, the herbal medicine is deep 

rooted even today. (Bannerman, 1982). The discovery of the penicillin from microbes and 

isolation of antimalarial alkaloids, cardiotonic glycosides, anticancer agents etc., from plants 

are the significant evidences for importance of natural products for the benefit of mankind. 

 Presently, about 25% of the drugs prescribed worldwide came from plants and 121 

active compounds from natural products are being in current use. Of the 252 drugs 

considered as basic and essential by the WHO, 11% are exclusively of plant origin and a 

significant number of synthetic drugs obtained from natural precursors (Rater, 2001). There 

are 119 drugs of known structure that are still extracted from higher plants and used globally 

in allopathic medicine. (Farnsworth, 1990). It is estimated that 60% of anti-tumour and anti-

infectious drugs already in the market or under clinical trial are of natural origin and the vast 

majority of these molecules cannot yet be synthesized economically and are still obtained 

from wild or cultivated plants (Rater, 2001).  

Scope for Medicinal Plants 

  The ecological awareness and an increased demand for non-classical therapies 

may be invoked as the main reasons for this renewal. Equally, the efficacy of a number of 

phytopharmaceutical preparations, such as ginkgo, garlic or valerian, has been demonstrated 

by studies that applied the same scientific standards as for synthetic drugs.  As a result of all 

these reasons, there is an enormous market for crude herbal medicines in addition to purified 

plant derived drugs (Hamburger and Hostettmann, 1991). 

   During recent years, the attention of the pharmaceutical industry has switched 

once more to the natural world and this may be illustrated by the reference to three clinical 

drugs, taxol, etoposide and artemisinin. They are giving much importance to natural products 

research especially herbal products to find the lead molecules for various diseases. Besides, 

these industrial research, many Institutes and Universities are also concentrating much on 
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herbal product research e.g. the NCI (National Cancer Institute, USA) has tested more than 

50,000 plant samples for anti-HIV activity and 33,000 samples for anti-tumor activity (Rater, 

2001).       Large pharmaceutical companies, such as Merck, CIBA, Glaxo, Boehringer and 

Syntex, now have specific departments dedicated to the study of new drugs from natural 

sources (Rater, 2001). Glaxo company is well known for the production of drugs in bulk 

which are identified as drugs from natural products e.g. penicillin, vitamin B12, etc., and it is 

giving much importance to further natural product research (Turner, 1996). 

 The WHO considers phytotherapy in its health programs and suggests basic 

procedures for the validation of drugs from plant origin in developing countries.  Eastern 

countries, such as China and India have well established herbal medicine industries and Latin 

American countries have been investing in research programs in medicinal plants and the 

standardization and regulation of phytomedicinal products following European countries such 

as France and Germany (Rater, 2001).  Only a few natural products are directly used as 

drugs but in many cases the chemical modification of the lead structure gave more potent 

synthetic or semisynthetic analogs (Burger, 1995). Table-1 presents some of the clinically 

very important natural product drugs, lead structures, synthetic or semisynthetic analogs. 

 

Table-1: Natural Product drugs, Leads and their synthetic or semisynthetic analogs 

Natural Product 

drug or Lead 

Source Drug Activity Synthetic or Semisynthetic 

analogs 

Atropine Atropa belladona Anticholinergic           -- 

Benzyl penicillin Penicillium 

chrysogenum 

Antibiotic Ampicillin & Amoxycillin 

Codeine Papaver 

somniferum 

Analgesic  Nalarphine & Meperidine 

Cephalosporin Cephalosporium 

acremonium 

Antibiotic Cephalexin, Cephadroxil, 

Cefachlor & Cephatrioxone 

Camptothecin Camptotheca 

Accuminata 

Anticancer 10-hydroxy camptothecin, 

-aminocamptothecin, 

Topotecan & Ironotecan 

Digoxin Digitalis lantana Cardiovascular         -- 

Ephedrine Ephedra vulgaris Antiasthama Salbutamol & Salmeterol 

Khellin Amni visinaga Bronchial asthama Sodium- chromoglycate 
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Lovastatin Aspergillus terreus Hypercholesterole

mia 

Pravastatin 

Morphine Papaver 

Somniferum 

Analgesic Heroin & Naloxane 

Podophyllotoxin Podophyllum 

peltatum 

Anticancer Etoposide & Teniposide 

Quinine Cinchona 

Succirubra 

Antimalarial Chloroquine, Meploquine, 

Pamaquine & Primaquine 

Reserpine Rauwolfia 

Serpentina 

Antihypertensive 

Anticholinergic 

-- 

Tubacurarine Tuba curare Neuromuscular 

blocking agent 

Decamethonium, 

Soxamethonium& 

Laudexium 

Taxol Taxus baccata Anticancer Taxotere 

Teprotide Bothrops 

Javaraca 

Antihypertensive Captropril, Enalapril, 

Lisinopril & Ramipril 

Vinblastin Catharanthus 

roseus 

Anticancer Vindesine 

Vincristine Catharanthus 

roseus 

Anticancer        -- 

  

Natural products when directly used as drugs are highly effective, free from side effects and 

chronic toxicity. Several major Indian pharmaceutical companies have embarked on 

ambitious programs to screen indigenous plants with a view to discover new drugs or lead 

structures and develop their synthetic analogs as drugs (Cannon, 1995). 

There is a worldwide belief that herbal remedies are safer and less damaging to the 

human body than the synthetic drugs. Recent surveys have shown that percentage of natural 

products in the modern drug armamentarium is considerable. (Farnsworth and Bringel, 1986). 

A large number of medicinal plants are claimed to be useful in the treatment of skin diseases. 

The following eighteen plants were selected on the basis of literature survey (Charaka 

Samhita, 1970; Anonymous, 1959;Kirtikarand Basu, 1987; Chopra et al., 1999) of traditional 

medicine and local folk medicine for dermatologicalinfections. The lists of selected  plants 

are mention below. 
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Fig. 1: Accia nilotica Linn.                   Fig. 2: Achyranthus aspera Linn. 

 

 

 

 

 

 

 

 

     Fig. 3: Caesalpinia crista Linn.   Fig. 4: Cardiospermum halicacabum Linn. 

 

 

 

 

                  

                  

 

Fig. 5: Calotropis gigantia Br.   Fig. 6: Dioscorea alata  Linn. 

 

 

 

 

                      

 

               

 

Fig. 7: Ficus religiosa  Linn.              Fig. 8: Hemidesmus indicus R. Br. 
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Fig. 9: Ocimum sanctum  Linn.             Fig. 10: Ocimum basilicum  Linn. 

 

 

 

 

 

          

            

 

Fig. 11: Plumbago zeylanica Linn.            Fig. 12: Rivea hypocrateriformis choisy 

 

 

 

 

 

 

             

             

                   Fig. 13: Terminalia chebula Retz.         Fig. 14: Terminalia bellerica Roxb. 

 

 

 

 

 

 

                  

                 

Fig. 15: Tinospora cardiforia Linn.     Fig. 16:  Tridax procumbens Linn. 
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Fig. 17: Vitex negundo Linn.                    Fig. 18:  Withania Somnifera Dunal. 

   

Literature of selected plants for bioactivity guided selection of plants to study for skin 

diseases: 

1.Acacia nilotica Linn. 

Acacia nilotica Linn. (Fig.1) (Family: Leguminosae/Mimosaceae) is a moderately 

sized spiny tree (El-Tahir et al., 1999). It is found throughout the drier parts of India.  Plant 

bark acts as cooling, astringent, demulscent, anthelmintic, cures skin diseases, bleeding piles, 

used in asthma and bronchitis. Leaves are used in hair fall, ear ache, syphilis, cholera and 

leprosy. Paste of burn leaf is used at the time of itching. Gum of the plant is used as 

emollient, demulcent, diarrhoea, dysentery. Leucorrhoea, styptic, sore throat. The plant part is 

also used as anti-plasmodial (El-Tahir et al., 1999), algicidal Pods are used as 

antihypertensive and anti-spasmodic (Gilani et al., 1999), anti-inflammatory (Dafaflab and 

Mustafa, 1996) and antimicrobial Tannins (Sotohy et al., 1997), flavonoids (Elfranco Malan, 

1991) and anthocyanins (Dube et al., 2001) have been reported from this plant. 

2.Achyranthus aspera Linn. 

Achyranthus aspera Linn. (Fig.2) (Family: Amaranthaceae) is found throughout India 

(Kirtikar and Basu, 2000). The plant is reported to cure piles, boils, eruptions of skin 

(Kirtikar and Basu, 2000; Behi et al., 1993) diuretic. Saponins (Behi et al., 1993; Chopra et 

al., 1956) fatty acids (Srivasta et al., 2002) and flavonoids have been reported from the plant.  

3.Caesalpinia crista Linn. 

Caesalpinia crista Linn.(Fig..3) (Family: Caesalpiniaceae) is an armed shrub found 

throughout S. India (Chopra et al., 1956). Oil from seeds is used as embrocation to remove 

freckles from the face and for stopping discharges from ear (Chopra et al., 1956). Seed paste 

is used in the treatment of skin, allergies and scabies (Harsha et al., 2003). From seeds 

phytosterols (Chopra et al., 1956), saponins, fatty oil 20-24%, starch, sucrose are reported. 
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4.Cardiospermum halicacabum, Linn. 

Cardiospermum halicacabum Linn. (Fig.4) (Family: Sapindaceae) is a annual 

perennial climber found widely in S. India (Kirtikar and Basu, 2000). Root is considered as 

diaphoretic and diuretic. Leaves are applied to cuts and injuries (Kirtikar and Basu, 2000). 

The whole plant steeped in milk is successfully applied to reduce swellings and hardened 

tumours. Whole plant is reported to contain steroids (Srinivas et al., 1998), flavonoids 

(Venkat Rao and Gunasekar, 1987), saponins (Seigler and Eggerding, 1974), cyanogenic 

glycosides and fatty acids. 

5.Calotropis gigantia Br. 

Calotropis gigantia Br. (Fig.5) (Family: Asclepiadaceae) is a tall shrub distributed 

throughout India (Kirtikar and Basu, 2000). Latex is applied externally to corns (Harsha et 

al., 2003). Whole plant cures leprosy, leucoderma, ulcers, tumours, piles, spleen diseases 

(Kirtikar and Basu, 2000). Flowers are anthelmintic, analgesic, astringent, cures 

inflammations, tumours. Leaves are applied to paralysed parts, painful joints, swellings, heal 

wounds, leprosy and scabies (Kirtikar and Basu, 2000). Alkaloids, steroids and flavonoids are 

reported from this plant (Bliandari et al., 1995). 

6.Dioscorea alata Linn. 

Dioscorea alata Linn. (Fig.6) (Family: Diascoreaceae), only known in cultivation. 

The tuber is used in leprosy (Kartikar and Basu, 2000), piles and gonorrhoea, antioxidant and 

hypolipidaemic (Lin et al., 2004). Alkaloids, (Chopra et al., 1956), anthocyanins (Yoshida et 

al., 1991), glycosides (Ozo et al., 1984), carbohydrates (Kovassi et al., 1990) are reported 

from the plant. 

7.Ficus religiosa Linn. 

Ficus religiosa Linn. (Fig.7) (Family: Moraceae) is a large tree distributed in 

Penninsular India (Agarwal and Chauhan, 1988). Plant parts are bitter, sweetish, acrid, 

cooling, useful in diseases of the blood, vagina, uterus, leucorrhoea, burning sensation 

(Agarwal and Chauhan, 1988). Ripe fruit is cooling, alexipharmic, good for burning 

sensation, foul taste, fruit is laxative and helps in digestion, purgative, aphrodisiac, checks 

vomiting (Agarwal and Chauhan, 1988). Infusion of the bark given internally in scabies 

(Agarwal and Chauhan, 1988). A paste of the powdered bark is used as an absorbent in 

inflammatory swellings and is hypolipidemic (Agarwal and Chauhan, 1988). Bark contains 

tannins and leaves contain flavonoids and triterpenes (Satyavati et al., 1976). 
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8.Hemidesmus indicus R. Br. 

Hemidemus indicus R.Br. (Fig.8) (Family: Asclepiadaceae) is a perennial twining 

shrub (Kirtikar and Basu, 2000) distributed in the Central provinces of South India and 

Srilanka. Roots are used to cure leprosy, leucoderma, itching, skin diseases (Kirtikar and 

Basu, 2000), fevers, loss of appetite, demulcent, alterative, diaphoretic, diuretic, syphilis, 

leucorrhoea and antidiarrhoeal (Santa et al., 2003). Flavonoids, saponins, resin acid and 

tannins are reported from the roots of H. indicus (Satyavati et al., 1987). 

9.Ocimum sanctum Linn. 

Ocimum sanctum Linn. (Fig.9) (Family: Lamiaceae) is an erect herbaceous plant 

(Devineinzi et al., 2000) found through out India. Commonly cultivated in gardens and is 

known as Shri Tulsi. Leaves on steam distillation yield a bright yellow volatile oil. It possess 

antibacterial and insecticidal properties (Singh et al., 1970). It inhibits the in vitro growth of 

Mycobacterium tuberculosis and Micrococcuspyogensvar. aureus (Singh et al., 1970). Juice 

of leaves possess diaphoretic, antiperiodic, stimulating and expectorant properties 

(Devineinzi et al., 2000). From leaves steroids, triterpenes, alkaloids, glycosides, saponins 

tannins, various sesquiterpenes were isolated (Devineinzi et al., 2000). Seed oil contains 

steroids and fatty acids. It is a medicinal plant having pharmacological properties like 

anabolic, hypotensive, cardiac depressant, smooth muscle relaxant, antifertility and antistress 

activity (Balta and Santakumari, 1971; Prakash and Neelu, 2005), cures malaria, skin 

diseases, antimicrobial, anti-fungal (The useful plants of India, 1986). Leaf juice alone or 

along with lime juice applied externally to eczema, scabies and other skin disease (Harsha et 

al., 2003). 

10.Ocimum basilicum Linn. 

Ocimum basilicum Linn. (Fig.10) (Family: Lamiaceae) is a small herb commonly 

known as sweet basil, found all over India (Rajesh Dabur et al., 2004). Plant infusion is used 

in cephalagia and gouty joints, gargle for foul breath. Leaf juice is used as nasal douche and a 

nostrum for earache (Rajesh Dabur et al., 2004). Alcoholic extracts of the leaves possess 

antibacterial activity against Micrococcus pyogenes, antifungal (Chiang et al., 2005) and antiviral 

(Seung-Joo et al., 2005). Volatile oils (Zhangguo Zhong Yao Za Zhi, 2003; Wang Tao et al., 

2000), Anthocyanins (Kirtikar and Basu, 2000), triterpenoids and esters (Rajesh Dabur  

et al., 2004) are reported from the plant. 

11.Plumbago zeylanica Linn. 

Plumbago zeylanica Linn. (Fig.11) (Family: Plumbaginaceae) is found throughout 

India (Behl et al., 1993). Root is used as laxative and expectorant. Root paste is used in 
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curing leucoderma (Behi et al., 1993), ringworm, scabies, piles, leprosy and other skin 

diseases (Lin et al., 2003). The root extracts possesses cytotoxic (Ahmed et al., 1998), 

antimicrobial, anti-fungal, anti-fertility, larval mortality activity and itching. 

Naphthoquinones and phenolics are the main constituents isolated from this plant. 

12.Rivea hypocrateriformis choisy 

Rivea hypocrateriformis choisy (Kaur et al., 2003) (Fig.12) (Family: Convolvulaceae) 

is found almost throughout India.  Juice of this plant when administered during menstruation 

stage of menstrual cycle will completely inhibit the ovulation. No chemical work, has been 

reported from this plant. 

13.Terminalia bellerica Roxb. 

Terminalia bellerica Roxb. (Fig.13) (Family: Combretaceae) is a deciduous tree 

found throughout the forest areas of India, Burma and Ceylon (Kirtikar and Basu, 1975). The 

bark is useful in anemia, leucoderma and diuretic also used.  The fruits of this plant possesses 

anti-mutagenic activity (Kaur et al., 2003) and used as laxative, astringent, tonic, useful in 

dyspepsia and bilious headache.  Triterpenoids (Ashoka et al., 1989), cardiac glycosides 

(Yadava and Kavita, 2001) are reported from seeds.  

14.Terminalia chebula Retz. 

Terminalia chebula Retz. (Fig.14) (Family: Combretaceae) is found throughout India, 

Burma, Ceylon and in outer Himalayan (Kirtikar and Basu, 1975). Fruit is dry and on heating 

it is used as stomachic, tonic, carminative, expectorant, anthelmintic, antidysenteric, 

inflammations, leucoderma, itching, pain and constipation. Plant is useful in leprosy and 

other skin eruptions (Behi et al., 1993), antioxidant (Naik et al., 2004) burns and in the 

treatment of pimples (Hemanta Kumar et al., 2001). Tannins (Juang et al., 2005), 

anthraquinones (Chorpa et al., 1956), resins (Chopra et al., 1956) were reported from this 

plant. 

15.Tinospora cardifolia (Wild) Miers. 

Tinospora cardifolia (wild) (Fig.15) (Family: Menispermaceae) is a large deciduous 

climber, found almost throughout India. It is also found in Burma. Andamans, Ceylon 

(Kirtikar and Basu, 2000). Stems of the plant are useful in skin diseases, burning sensation 

and fever. Stem juice is taken orally as antipyretic (Hemanta Kumar et al., 2001), and applied 

externally to ringworm and scabies (Harsha et al., 2003) and as antidiabetic (Gupta et al., 

1967). Alkaloids, tannins, saponins and steroids (Behi et al., 1993), have been reported from 

this plant. 
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16.Tridax procumbens Linn. 

Tridax procumbens Linn. (Fig. 16) (Family: Compositae) is a perennial herb, native 

of tropical America and naturalized in tropical Africa, Asia and Australia. Plant is introduced 

in India, has run wild (Kirtikar and Basu, 2000). Leaves are reported to check haemorrhage 

from cuts, bruises and vounds (Diwan et al., 1982). It is used in the treatment of skin diseases 

like eczema. leprosy and other derrnatologicai infections. Carbohydrates (Mudaliar and Rao, 

1996), steroids (Sundararaj and Balasubramanyam, 1961), tannins (Ayyanar and 

Ignacimuthu, 2005), flavonoids (Mohammad et al., 2001), fatty acids (Ashwini and Gabha, 

1988) are reported from the plant. 

17.Vitex negundo Linn. 

Vitex negundo Linn. (Fig.17) (Family: Verbinaceae) a large shrub found throughout 

the greater part of India (Chandramu et al., 2003). Plant leaves aromatic, the extract of the 

leaves and twigs showed antibacterial. Antiinflammatory, analgesic, anticonvulsant and CNS 

activity (Arora et al., 2004). Triterpenoids (Christina et al., 2004), lignans, alkaloids, 

flavonoid, glycosides (Andhula and Radhika, 1986) are reported from this plant. 

18.Withania somnifera Dunal. 

Withania somnifera Dunal. (Fig.18) (Family: Solanaceae) is an erect, tomentose shrub 

found throughout India. The roots of plant the is used in hypotensive, inflammatory condition 

ulcers and scabies. Leaves are applied to lesions, painful swellings and sore eyes. An alkaloid 

Withaferin A, isolated from W. somnifera is active against Micrococcus pyogenes var. 

aureusu (Qanzera et al., 2003). Cures ulcers and tumours and also exhibits anti-arthritic and 

anti-inflammatory activities. The whole plant also possesses antibacterial (Kandil et al., 1994; 

Harborne, 1973), anti-carcinogenic, hypoglycemic (Pawar and Daginwala, 1996), diuretic, 

hypocholesterolemic and immuno modulatory (Ananthanarayan and Panikar, 1997) activities. 

Alkaloids (Quanzera et al., 2003), steroids, flavonol glycosides and phenolics  are reported 

from this plant. 

 

MATERIALS AND METHODS: 

Collection, extraction and phytochemical tests of selected plants under bioactivity 

guided method: 

Collection and drying of plant / selected parts of plant: 

The plant as whole / aerial / leaves / seeds / flower of selected plant was collected 

from Tirumala hills, Andhra Pradesh. The different plants or parts collected were 
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immediately sprayed with alcohol to cease the enzymatic degradation of secondary 

metabolites. After shade drying the material was powdered. 

Extraction of plant / selected part of plant: 

The shade-dried material was powdered and extracted by soaking in solvent (cold 

extraction) or in soxhlet extractor successively with solvents (hot extraction) from non-polar 

to polar The extracts were concentrated to dryness in a flash evaporator (Buchii) under 

reduced pressure and controlled temperature (50-60°C). On concentration, yielded respective 

solvent extracts. They were preserved in a refrigerator and used for phytochemical and 

microbial studies. The extracts found to be active were further used to isolate the active 

constituents present in it. Plant, its part used for extraction, method of extraction, solvent used 

for extraction and extract nature are tabulated in (table.2) 

Selected microorganisms for the present study: 

i) Staphylococcus aureus 

Staphylococcus aureus is a Gram + cocci, aerobic that occur in grape like cluster. Its 

infections range from mild to life threatening. People are prone to infections that include 

newborns; infecting drug users; breast feeding women and people with skin disorders; 

surgical incision, weak immune system or chronic diseases. S. aureus frequently causes 

sepsis in wounds and burns. The majority of hospital cross infections are Staphylococci 

origin. Stripping of superficial layers of the skin from the underlying tissues by the action of 

the exfoliative (epidermolytic) toxin in the various exfoliative syndromes is caused by 

Staphylococcus. The various diseases caused by Staphylococcus aureus are bullous impetigo, 

pemphigus neonatrum, Ritten‟s disease, toxin epidermal necrolysis, erysipelas, cellulitis, 

folliculitis and furunculosis. Treatment is Bacitracin, Mupirocin, Dicloxacillin, Cephalexin, 

Vanomycin, Trimethopriin Sulfamethoxazole, Benzylpencillin. 

ii) Streptococcus pyogens 

Streptococcus pyogens are Gram- + aerobic cocci arranged in chains or pairs. These 

cause pyogenic infections with a characteristic tendency to spread, as opposed to 

Staphylococcus lesions that are typically localized. Skin infections include cellulltis, 

erysipelas, impetigo, necrotizing facilitics. These strains have earned notoriety under the 

name ‘Flesh Eating Bacteria’ in subcutaneous infections. Treatment is Vancomycin, 

Pencillin (oral or i.v). 

iii) Propionobacterium acne (Amalia et al., 2000) 

Propionobacterium acne is anaerobic corynebacterium, Gram positive rod, non-spore 

forming. P. acne causes acne. Commonly seen in both sexes at the age puberty and in some 
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cases continues for long period. The development of acne is  clinically  proven to be related 

to excess sebum production, abnormal keratinization of sebaceous glands, bacteria 

colonisation and inflammation. It can also cause ulcers of the cornea and infections in the 

heart valves and osteoarticular infections. 

iv)Candida albicans (Amalia et al., 2000) 

Single celled fungi are called yeast. Candida albicans is an ovoid or spherical celled, 

which produces pseudomycelia both in culture and tissues. Colonies are creamy white, 

smooth and Yeasty‟ odour. Mature in 3 days. Candidosis is an opportunist endogenous 

infection, the commonest predisposing factor being diabetes. Other diseases are paromychia, 

onchychia. (occupation hands immersed in water), vaginitis. Treatment is Nystatin, 

Amphotericin-B, 5-fluorocytosine. Clotrimazole, Miconazole. Ketaconazole, Fluconazole, 

Voriconazole. 

v) Dermatophytes (Foye, 1989; Boni and Elewski, 1993) 

Dermatophytes are filamentous fungi that are able to digest and obtain nutrients from 

keratin. When the organism grows on the host, living tissue is not usually invaded; the 

organism simply colonizes the keratinized outermost layer of the skin. The “disease” known 

as tinea or ringworm is the result of the host reaction to the enzymes released by the fungus 

during its digestive process. 

These have been classified into three genera Trichophyton, Microsporum and 

Epidermatophyton. Diseases caused by dermatophytes are Tinea capitis, T. barbae,  

T. corporis, T. crusis, T. pedis, Erothrix hair infection. T. rubrum colony is velvety, red 

pigment on reverse with few long pencils shaped macroconidia.  

T. mentagrophytes colony is varies greatly, surface may be buff and powdery or white and 

downy. Colonies rapidly develop a dense floff with little or no conidation (Foye, 1989), 

pigment is a variable cluster of macroconidia, cigar shaped. E. floccusum colony is yellowish 

green, powdery, abundant thin walled macroconidia, club shaped macroconidia in clusters. 

Treatment is Topical Tolnaftate, Meloprogin, Clotrimazole, Miconazole Griseofulvin, 

Ketaconazole. 

Preparation of reagents for phytochemical study: 

Following reagents and solutions, which are required for the phytochemical study, 

were prepared. 

Molisch’s reagent: 10 g of -naphthol dissolved in 100 ml of 95% ethanol. 
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Anthrone reagent: 0.2 g of anthrone dissolved in 100 ml of concentrated sulphuric acid and 

shaken (the solution should be freshly prepared). 

Biuret reagent: 1.5 g of CuSO4, 6 g of sodium potassium tartarate were dissolved in 500 ml 

of water, 300 ml of freshly prepared NaOH solution was added to this solution and solution 

made upto the volume of one litre. 

Ninhydrin reagent: 0.1 g of Ninhydrin dissolved in 100 ml of acetone (0.1 %) 

Dragendroff’s reagent: 50 g of tartaric acid as dissolved in 200 ml of distilled water. 4.5 g 

of basic bismuth nitrate was added and solution was shaken for two hours. 100 ml of 40% 

potassium iodide was then added and solution was shaken vigorously and allowed to stand 

for 24 hours and filtered. 

Mayer’s reagent: 1.3 g of mercuric chloride and 5 g of Potassium iodide were dissolved 

separately in 60 ml and 10 ml of distilled water respectively. Both were mixed thoroughly 

and diluted up to 100 ml with distilled water. 

Phenolphthalein reagent: 1 g of Phenolphthalein dissolved in 100 ml of ethanol. 

Lead acetate (10%) solution: 10 g of lead acetate dissolved in 100 ml of ethanol.  

FeC13 (5%) solution: 5 g of ferric chloride dissolved in 100 ml of ethanol.  

Alcoholic KOH (0.1 N): 5.6 g of KOH dissolved in 100 ml of ethanol.  

Gelatin solution containing 10% NaCl: 1 g of gelatin dissolved in 100 ml of 10% NaCl. 

HCl solution: 50 ml of con HCl dissolved in 50 ml of water. 

NaOH solution (10%):10 g of NaOH dissolved in 100 ml of distilled water. 

CuSO4 Solution: 24.7 g of copper sulphate dissolved in 100 ml of distilled water. 

 

RESULTS AND DISCUSSION: 

The phytochemical screening of the extracts of the plant was carried out in order to 

know the class of organic compounds present in the different extracts of the plant selected for 

the study, extracts were studied as described by Harborne (Tan  

et al., 2001).  The results are shown in Table-2. 

The preliminary phytochemical analysis of the extracts of selected plants revealed the 

presence of alkaloids, tannins, carbohydrate, proteins, steroids, saponins, phenolic compound, 

and flavonoids. (Tambe Vijay D; 2016).  Ethanol extract of Calotropis gigantia showed 

positive tests for alkaloids, steroids, flavones, glycosides and saponins, and the solvent 

extraction showed positive tests. (Table.2) 

The results of antimicrobial activity are recorded as minimum inhibition concentration 

value (MIC) in µg/ml at the concentration where the growth of the microorganism is 
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inhibited. The MIC values of 18 plants and their 32 crude extracts was carried out by agar 

dilution method.(Table.3). For selection of active plant/active extract, MIC value below 125 

µg/ml (that is cut off MIC value) has been considered and the plant/active extract were 

selected with MIC value below 125 µg/ml for further screening. DMSO is used as control. 

Results of all the crude plant extracts are shown by graphical method also (Graph 1). 

i) Activity of 18 plants crude extracts against Candida albicans 

Among all the 32 crude extracts, Plumbago zeylanica root, crude chloroform extract 

was found to inhibit the growth of Candida albicans at MIC value of <15 g/ml. The other 

plants selected in present study could inhibit Candida albicans at a concentration above 125 

g/ml MIC value. 

ii) Activity of 18 plants crude extracts against Propionobacterium acne 

Among the 32 crude extracts, tubers crude cold methanol extract of Dioscorea alata 

was found to inhibit the growth of P. acne at MIC of 62.5 µg/ml. The other plants, 

Terminalia chebula crude bark extract and Withania somnifera extract are inhibiting the 

growth of P. acne at 125 µg/ml. The other plants selected in the present study could inhibit P. 

acne at above than 125 µg/ml MIC value. 

iii) Activity of 18 plants crude extracts against S. aureus 

The cold methanol extract of Plumbago zeylanica roots inhibited the growth of S. 

aureus at MIC 35 µg/ml, crude pet-ether extract at <7.81 µg/ml and chloroform extract at 

31.25 µg/ml, respectively. The other plants selected in present study could inhibit S. aureus at 

a concentration but above 125 µg/ml MIC value. 

iv)Activity of 18 plant crude extracts against T. rubrum, T. mentagrophytes and E. 

flocussum 

Pet-ether, chloroform extracts of P. zeylanica root extract inhibit the growth of 

dermatophytes at a concentration of <3.90 µg/ml. Against E. flocussum these extracts show 

the inhibition at 7.81 and 31.25 µg/ml, respectively. 

Thirty two crude plant extracts from eighteen different plants were tested against S. 

aureus, S. pyogens, C. albicans, P. acne, T. rubrum, T. mentagrophytes and E. flocussum. 

Testing was done by serial dilution method for the selection of plant for detailed study on the 

basis of bioactivity i.e. antimicrobial study. All the extracts have shown inhibition of 

microorganism growth chosen under the study at a particular MIC value in µg/ml. For 

selection of active plant/active extract, MIC value below 125 µg/ml has been considered and 
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the plant/active extract were selected with MIC value below 125 µg/ml for further 

screening.(Table.3) 

The following plants viz., Acacia nilotica, Achyranthus aspera, Caesalpinia crista, 

Calotropis gigantia, Ficus religiosa, Hemidesmus indicus, Ocimum sanctum, Ocimum 

basilicum, Rivea hypocrateriformis, Terminalia chebula, Termnalia bellerica, Tinospora 

cardifolia, Vitex negundo and Withania Somnifera have exhibited inhibition against S. 

aureus, S. pyogens, C. albicans, P. acne, T. rubrum, T mentagrophytes and E. flocussum and 

hence chosen for present study. But the above plant crude extracts have MIC values above 

125 µg/ml and not comparable with standards chosen under study. Thus, these above plants 

were not proceeded for further study with respect to antimicrobial studies. 

Dioscorea alata has exhibited inhibition against P. acne at MIC of  

62.5 µg/ml (Table.3) and not comparable with standards. Possibly the phytoconstituents 

present in the plant crude extract could synergistically or may be a particular active principle 

responsible to inhibit the growth of P. acne but not for other microorganism below cut off 

MIC value. Therefore, this plant needs to be further investigated for its inhibitory property 

against P. acne. 

Plumbago zeylanica has exhibited promising activity against dermatopytes, 

Staphylococcus aureus and Candida albicans with respect to the MIC values considered in 

the study. The two hydrophobic solvent extracts of P. zeylanica i.e., pet-ether and chloroform 

extracts against T. rubrum, T. mentagrophytes,  

F. fiocussum found to be active with MIC values <3.9 µg/ml. The chloroform extract is also 

active against C. albicans at a value of <15 µg/ml. The cold methanol extract of P. zeylanica 

roots and pet-ether extract are also active against bacteria S. aureus. The inhibition of the 

hydrophobic extracts over the hydrophilic extracts of the Plumbago zeylanica shows the 

phytoconstituents responsible for the inhibition. For the dermatophytes the activity may be 

due to hydrophobic nature. Thus further investigation with regard to its active principle 

responsible for inhibition has to be worked out. 

 

CONCLUSION: 

The review clearly shows that recent surveys have shown that a large number of medicinal 

plants are claimed to be useful in the treatment of skin diseases. Among the  eighteen plants 

on the basis of literature survey Leucas aspera, a plant widely used in indigenous medicine in 

the treatment of inflammations; Plumbago zeylanica and Dioscorea alata, the two plants 
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widely used in folklore medicine in the treatment of skin diseases have been taken up for 

detailed anti- inflammatory and antimicrobial studies, respectively. 
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Table-2:Phytochemical tests of 18 different plants extracts for plant secondary 

metabolites. 

Sl. 

No. 

Plant Part of 

Plant 

Solvent for 

extraction 

Secondary metabolites 

S A F P G Sa 

1. Acacia nilotica Bark Ethanol + - - - + - 

Leaves Ethanol + + - - + - 

2. Achyranthus aspera Whole 

plant 

Methanol + + + + + - 
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3. Caesalpinia crista Seeds Ethanol - + - - + - 

4. Cardiospermum 

halicacabum 

Whole 

plant 

Pet-ether + - - - - - 

Chloroform + - - - - - 

Ethanol + - + + + + 

Water - - - - + + 

5. Calotropis gigantia Root Ethanol + + - - + + 

Stem Ethanol + + + + + + 

Leaves Ethanol + + + + + + 

Flower Ethanol + + + + + + 

6. Dioscorea alata Tuber Methanol - + - + + + 

7. Ficus religiosa Bark Ethanol - + - - + + 

8. Hemidesmus indicus Root Methanol - + - + + - 

9. Ocimum sanctum Leaves Methanol + + + + + + 

Stem Methanol + + - + + + 

Seeds Methanol + + + + + + 

10. Ocimum basilicum Leaves Methanol + + + + + + 

Stem Methanol + + - + + + 

Seeds Methanol + + - + + + 

11. Plumbago zeylanica Root Pet-ether + - - + - - 

Chloroform - - - + - - 

Ethanol - - - + + - 

Water - - - - + - 

12. Rivea 

hypocrateriformis 

Aerial 

Parts 

Ethanol + + - + + - 

13. Terminalia chebula Bark Methanol + + - + + - 

14. Terminalia bellerica Bark Methanol + + - + + - 

15. Tinospora cardifolia Stem Ethanol + + - + + + 

16. Tridax procumbens  Whole 

plant 

Ethanol - + + + + + 

17. Vitex negundo Aerial 

Parts 

Ethanol + - - - + - 

18. Withania somnifera Leaves Methanol + + + + + + 

Seeds Methanol + + - + + + 

Stem Methanol + + - + + + 

S – Steroids;   A – Alkaloids;   F – Flavonoids;   P – Phenolics;   G – Glycosides;  Sa – Saponins;  

„+‟ Positive   „-„  Negative 
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Table-3:MIC values for 18 different plant crude extracts by agar dilution method 

Plant Part 
Solvent for 

extraction 

MIC values in µg/ml of microorganisms 

C.a P.a S.a S.p T.r T.m E.f 

1. Acacia nilotica Bark EtOH 500 250 250 250 500 500 500 

Leaves EtOH 1000 1000 125 250 1000 2000 1000 

2. Achyraythus 

aspera 

Aerial EtOH 1000 1000 1000 1000 1000 1000 1000 

3. Caesalpinia 

crista 

Seeds Pet ether 2000 1000 1000 1000 1000 1000 1000 

4. Cardiospermum 

halicacabum 

Whole 

plant 

Petether 250 1000 1000 500 125 250 250 

CHCl3 500 1000 1000 500 <500 <500 500 

EtOH 1000 1000 1000 1000 1000 1000 1000 

5. Calotropis 

gigantia 

Leaf EtOH 1000 1000 2000 1000 1000 1000 1000 

Roots EtOH 1000 1000 2000 1000 1000 1000 1000 

Flower EtOH 1000 1000 2000 1000 2000 2000 1000 

6. Dioscorea alata Tubers MeOH 1000 62.5 500 250 500 1000 1000 

7. Ficus religiosa Bark EtOH 1000 >1000 500 500 500 1000 1000 

8. Hemidesmus 

indicus 

Root EtOH 1000 >1000 1000 1000 1000 1000 1000 

9. Ocimum 

sanctum 

Seeds MeOH 2000 500 500 500 1000 1000 1000 

Leaf MeOH 2000 500 500 500 1000 1000 1000 

Stem MeOH 2000 1000 1000 1000 1000 1000 1000 

10. Ocimum 

basilicum 

Seeds MeOH 2000 1000 1000 1000 1000 1000 1000 

Leaf MeOH 2000 500 5000 500 1000 1000 1000 

Stem MeOH 2000 1000 1000 1000 1000 1000 1000 

11. Plumbago 

zeylanica 

Root Pet ether <62.5 1000 <7.81 250 <3.90 <3.90 7.81 

CHCl3 <15 1000 31.25 250 <3.90 <3.90 31.25 

EtOH <62.5 1000 31.25 250 125 250 500 

Water <62.5 1000 N.T. 250 15.63 <31.2 2.50 

Cold MeOH 1000 1000 35 250 15.63 31.25 250 

12. Rivea      

hypocrateriformis 

Aerial EtOH 1000 1000 500 1000 2000 2000 1000 

Ethyl acetate 1000 1000 500 1000 1000 1000 1000 

13. Terminalia   

chebula 

Bark MeOH 1000 125 500 250 1000 1000 1000 

14. Terminalia 

bellerica 

Bark MeOH 1000 250 500 500 1000 1000 500 

15. Tinospora 

cardifolia 

Stem EtOH 250 250 500 500 2000 2000 2000 

16. Tridax 

procumbens 

Aerial EtOH 1000 1000 1000 1000 1000 1000 1000 

17. Vitex negundo Aerial EtOH 1000 1000 500 500 2000 1000 1000 
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18. Withania 

somnifera 

Leaf EtOH 2000 125 250 250 1000 1000 500 

Seeds EtOH 500 1000 500 500 1000 2000 1000 

 

N.T. – Not tested 

C.a – Candida albicans   P.a – Propionobacterium acne 

S.a – Staphylococcus aureus  S.p – Streptococcus pyogens 

T.r  - Trichophyton rubrum  T.m – Trichophyton mentagrophytes 

E.f – Epidermatophyton floccusum   

  

Graph. 1: MIC values for 18 different plants crude extracts by agar dilution 

method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


