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Abstract 

 

   Introduction: More than 800 million people in developing countries do not have adequate food supplies and 

at least 10% of food is lost due to plant disease. Plant diseases are caused by pathogens such as fungi, bacteria, 

nematodes and viruses.  

Material and Methods: The present investigation was aimed to study the antifungal activity and preliminary 

phytochemical analysis of Duranta erecta L. and Tragia involucrata L. The ethanol leaf extracts of D. erecta 

and T.  involucrate were tested against two phytopathogenic fungi Curvularia lunata and A. alternataby 

poisoned food technique using eight different concentrations (0.1%, 0.2%, 0.4%, 0.6%, 0.8%, 1%, 2% and  

3%).  

Results: Assessment was carried out in terms of percentage of mycelial growth inhibition of the test fungus. 

The results of antifungal activity of ethanol extracts of D. erecta and T. involucrata against C. lunata and A. 

alternata were observed mycelia growth inhibition ranged from 27.77 to 100%. Phytochemical analysis of 
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ethanol extractsrevealed that thepresence of phytocompounds such as alkaloids, flavonoids, tannins, steroid, 

saponins and phenolic compounds which be responsible for the observed antifungal property.  

Conclusion: The ability of the crude leaf ethanol extract of D. erecta to inhibit the growth of fungi is an 

indication of its broad spectrum antifungal property which may be employed in the management of fungal 

infection. 

Key words: Duranta erecta, Tragia involucrata, Phytochemical analysis, Antifungal activity, Poisoned food 

technique. 

Introduction 

Plant diseases are a common occurrence, often having a significant economic impact on yield and 

quality. Thus managing diseases is an essential and crucial for production of most crops. Insect and pest 

control is one of the major problems faced by Indian agriculturists. According to a survey conducted by the 

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), 93% of Indian farmers use only 

chemical pesticides, fungicides to control the  pests and diseases but the crops receive between 1-15 %  

sprayed pesticides. Despite the heavy use of pesticides farmers still lose 11-40% of their crop yield due to pest 

damage. [1] 

             Fungi are ubiquitous in the environment, and infection due to fungal pathogens has become more 

common. The genus Curvularia and Alternaria Nees is widely distributed in nature and its species are among 

the most common fungi on the phyllosphere [2]. It includes both plant-pathogenic and plant-saprophytic species 

that may damage crops in the field or cause post-harvest decay [3], causing considerable economic losses for 

farmers and food industries. In addition, the genus produces mycotoxins and phytotoxins, and studies in the 

last decade have emphasized its toxicogenic properties rather than simply those that cause spoilage. The toxins 

alternariol, alternariol methyl ether, altenuene, and tenuazonic acid are known as possible food contaminants 

with potential toxicological risk. [4] 
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Pathogenic fungi are the main infectious agents in plants, causing alterations during developmental stages 

including post-harvest. In fruit and vegetables, there is a wide variety of fungal genera causing quality 

problems related to aspect, nutritional value, organoleptic characteristics, and limited self-life. [5]In addition, in 

some cases fungi are indirectly responsible for allergic or toxic disorders among consumers because of the 

production of mycotoxins or allergens. Generally, plant pathogenic fungi are controlled by synthetic 

fungicides. There is an increased demand for production and regulations on the use of synthetic pesticides and 

the emergence of pathogens resistant to the products employed. Thus, there is a need to search for alternative 

approaches to control plant diseases in an ecofriendly method. It is revealed that plant extracts of many higher 

plants have exhibited antibacterial, antifungal and insecticidal properties under laboratory trails.[6,7,8]  Plant 

metabolites and plant based pesticides appear to be one of the better alternatives as they are known to have 

minimal environmental impact in contrast to the synthetic pesticides. [9] 

                   Duranta erecta Linn. (Syn. Durantaplumieri Jacq., D. repens Linn. and Eng: Golden dewdrop) is 

commonly known as pigeon berry and locally called ‘Kata mehedi’ belongs to the family Verbenaceae. The 

plant is not browsed by cattle and is believed to be poisonous. [10] Ethyl acetate and aqueous extracts of leaves 

showed significant antimalarial activity when administered to mice. The fruits are used in the treatment of 

malaria and intestinal worms. [11] The leaves are used in the treatment of abscess. [12] From the genus Duranta 

several iridoid glycosides as durantosides I, II, III, IV, and lamiide were isolated. [13] Flavonoids and C-

alkylated flavonoids Salama et al.[14]and some alkaloids were isolated. Tragia involucrata is one of the major 

constituents of all the antidiabetic formulations available in the market. [15] The plant is being used 

predominantly to treat asthma[16], diarrhoeaexcessive urination, vomiting, dermatosis, and itching of the skin, 

migraine [17] and piles [18]. It is also used in treating baldness, leprosy, tumor and elephantiasis. Decoction of 

leaves is taken with the leaves of Cipadessa baccifera and Aristolochia talaga to cure scorpion, insect and 

snake bites. [19] 

           Hence, present investigation aims to find out the antifungal activity of the ethanol crude extracts of two 

medicinal plants against the tested phytopathogenic fungus. 
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MATERIALS AND METHODS 

Plant materials 

 

 The leaves of Durantaerecta (Verbenaceae) and Tragiainvolucrata (Euphorbiaceae) were collected 

from the botanical garden, puducherryand Abisekapakkam field respectively during the month of August 2014. 

      The collected plants were immediately brought to the laboratory using separate  polythene bags, 

washed with tap water, then surface sterilized with10 per cent sodium hypochlorite solution and rinsed with 

sterile distilled water and shade dried. After shade drying, the leaves were packed in brown cover and kept in an 

oven at 60C for an hour to make grinding easy. After an hour, the leaves and seeds were ground using electric 

blender. The powdered plant materials were then packed in air lock zip pouch. 

Preparation of solvent extracts  

 

Five hundred grams of powder of leaves Duranta erecta and Tragiainvolucrata was loaded in 

separate Soxhlet apparatus and extracted with ethanol. The solvent was evaporated using rotary evaporator 

(Heidolph, Germany) under reduced pressure at 40C and the crude extracts were kept at 4C for antifungal 

screening. 

Phytochemical screening 

          The ethanol extracts of D. erectaand T. involucratawere used for qualitative phytochemical studies. 

Phytochemicals like Terpenoids, Tannin, Cardic glycosides, Steroids, Alkaloids, Phenolic compound and 

Coumarins were carried out according to the standard methods.[20, 21] 

 In vitro Studies 

Microorganisms used 

 

 The plant pathogen Curvularialunata and Alternaria alternate were obtained from the Department of 

Botany, Annamalai University, Annamalainagar.  The pure fungal cultures were maintained on Potato 

Dextrose Agar medium at 28 ± 2 º C. In viro antifungal activity was determined by using Potato dextrose Agar. 
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Preparation of inoculum  

 

 Fungal isolates were maintained on Potato dextrose Agar, stored at room temperature and sub cultured 

periodically. Twenty ml of medium was dispensed in sterile petri dishes and allowed to cool. The isolates were 

grown for seven to ten days before use.  

Antifungal assay 

 

Antifungal activity of plants was determined by food-poisoned technique[22].Different concentration of 

the plant extract viz., 0.2%,0.4%,0.6%,0.8%,1.0%,2.0% and 3.0%  was prepared by mixing  the dried 

evaporated solvent extract in  100 ml of  sterilized PDA medium and transferred equally into five Petri plates. 

The media was allowed to solidify. The seven day old fungal culture disk of 6 mm diameter was taken and 

inoculated upside downat the center of Petri plates containing plant extracts in aseptic condition. All plates 

were incubated at 28 ± 2 0C and radial growth of colony was measured after seven day of incubation. Each test 

was performed in triplicate. 

The average diameters of the fungal colonies were measured on the 7th day of incubation and 

percentage of mycelial growth inhibition was calculated. [23] 

 

 

Where,  

gc = growth of mycelial colony in control set after incubation period subtracting the diameter of inoculum disc.  

gt = growth of mycelial colony in treatment set after incubation period subtracting the diameter of inoculum 

disc. 

Statistical analysis 

              The results are expressed as the mean  SD. All statistical analyses were performed using SPSS version 

16.0 statistical software (SPSS Inc., Chicago, IL, USA). Student’s t-test was performed to determine any 

significant ethanol solvents extracts for in vitro antifungal assays. 

 

 

𝑀𝑦𝑐𝑒𝑙𝑖𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 (%) =  
𝑔𝑐 − 𝑔+

𝑔𝑐
 𝑥 100 
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Results and Discussion 
 

                   The bio pesticides derived from the plants are expected to play an increasingly significant role in 

crop protection strategies. Exploitation of naturally available chemicals from plants, which retards the 

reproduction of undesirable microorganisms, would be a more realistic and ecologically sound method for 

plant protection and will have a prominent role in the development of future commercial pesticides for crop 

protection strategies, with special reference to the management of plant diseases[9, 24]. The present study 

phytochemical analysis of D. erectaand T. involucrata revealed that the plant possessed phytoconstituents as 

alkaloids, flavonoids, tannins, steroids, saponins and phenolic compounds and the tables are presented in Table 

1.  

  Table 1. Phytochemical analysis of ethanol extracts of Duranta erecta and Tragia involucrata 

S.no Secondary 

metabolites 

Duranta erecta Tragia involucrata 

1 Alkaloids ++ + 

2          

Flavonoids 

+ + 

3 Tannins + + 

4 Cardic 

glycosides 

_ - 

5 Steroids ++ ++ 

6 Terpenoids - _ 

7 Phenolic 

compounds 

++ + 

8 Saponins ++ + 

9 Coumarins _ - 

   - = Absence, + = weak, ++ = medium, +++ = strong 
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           In the present investigation different concentrations of ethanol extracts of D.  erecta and T.  involucrata 

were tested against two plant pathogens viz.,C. lunata and A. alternata. The results of our study on the 

inhibition of C. lunata mycelial growth revealed that the highest percentage of inhibition was observed at 1-3% 

concentration of ethanolic extract of D. erecta and 2-3% concentration of ethanolic extract of T. involucrata. 

For A. alternata 100% inhibition of the mycelial growth was observed only at 3% concentration of the D. 

erecta extract. The ethanolic extract of T. involucrata found to inhibit 75% of mycelial growth at 3% 

concentration. Among the two pathogens tested for its sensitiveness to ethanolic extract ofD. erecta andT. 

involucrata, C. lunata was much more sensitive to both the plant extracts than that of A. alternata. Out of the 

two plants tested the D. erecta ethanol extract showed stronger antifungal activity against C. lunata and A. 

alternata than that of Tragia involucrata and are presented in table 2. Various studies have shown a similar 

strategy of using crude plant extract against plant pathogens. [25,26]. The crude extracts of Allium sativum, 

Capsicum annuum, Artimesia vulgaris, Eupatorium adenophorum, Gaultheria fragrantissima and Phyllanthus 

emblica were assessed in vitro for activity against Fusarium solani. The extract of A. sativum completely 

inhibited the mycelial growth of the test fungus at the concentration of 40%. [27] 

          Sikarwar et al.[28] investigated the antifungal activity of D. repens aqueous and methanol leaf extracts of D. repens 

were tested against three fungi viz., Aspergillus niger, Candida albicans and Microsporum gypseum. The result showed 

the promising antifungal activity against the tested fungi.  Methanol extract was found to possess a more potent 

inhibitory effect when compared to the aqueous one. In vitro antifungal activity of Coixlacrymajobi showed that the 

aqueous extract inhibits higher percentage of Rhizoctonia solani mycelia growth (70.53%) than that of control.In field 

trials aqueous extract of Lantana camera showed the highest decrease (61.07%) in the root rot disease incidence. [26]      

Gitika et al., 2019 [29]  reported that the curcumin (200 mg/disc) has retained the highest antifungal activity on 

Aspergillus flavus and Aspergillus fumigatus in comparison to synthetic derivatives used as antifungal agents. 

The ethyl acetate extract of Piper nigrum showed excellent antimicrobial activity against dandruff causing 

fungi. 
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           The present investigation antifungal activity of D. erecta and T. involucrata against         C. lunata and 

A. alternata are presented in the table 2. The average mycelia growth inhibition ranges from 27.77 to 100%. 

Among the different concentrations of the T. involucrata ethanol extracted tested 2% and 3% extract 

completely inhibits the growth of the pathogen. The other lower concentrations moderately inhibited the 

growth of C. lunata when compared to control. The methanol extracts of five plants were tested for their 

antifungal activity against 10 phytopathogenic fungi and C. albicans B017. Among all extracts, Lawsonia 

inermis showed greatest percent inhibition of mycelial growth of target fungi (76.47 - 87.77 %) followed by 

Withania somnifera (54.44 - 78.88 %). [30]   The effect of essential oil extracted by hydrodistillation from two 

species of Eucalyptus on the mycelia growth of Phaeoramularia angolensis and found that the essential oils 

were fungicidal. [31] The ethanolic leaf extracts of medicinal plants, Aristolochia indica, Coleus strobilifer, 

Lepidagathis cristata, Rhinacanthus nasutus, Spatholobus parviflorus and Tarenna asiatica against the 

dermatophytic fungal pathogens, Trichophyton mentegrophytes and Candida albicans. [32]. Amaranthus 

spinosus extracts are reported as a good antifungal source against Candida albicans, Saccharomyces cerevisia, 

Aspergillus niger, Fusarium oxysporium and Aspergillus flavus. [33] 

 

 

 

a-mean of three assays;  ± - standard deviation  ** significant at p< 0.05  

D. erecta- Duranta erecta; T.involucarata- Tragia involucarata 

 

S.No                                                                       Concentration (%)    Mycelial growth inhibition a 

Plants  

0.2% 
 

0.4% 
 

0.6% 
 

0.8% 
 

1% 
 

2% 
 

3% 

P 

values 

Curvularialunata Control- Nil 

1 D. erecta 73.3±0.03 74.4±0.21 75.0±0.02 90.5±0.25 100.0±0.15** 100.0±0.32** 100.0±0.53** 0.002 

2 T.involucarata 
 

27.7±0.05 41.1±0.02 54.4±0.21 64.3±0.48 74.32±0.50 100.0±0.41** 100.0±0.62** 0.045 

Alternaria alternata 

1 D. erecta 56.2±0.04 62.5±0.12 65.0±0.12 67.5±0.42 68.75±0.28 91.25±0.53 100.0±0.43** 0.003 

2 T.involucarata 
 

43.7±0.76 50.0±0.01 53.5±0.04 56.2±0.13 59.15±0.62 62.30±0.72 75.7±0.28 0.048 

Table 2.  Mycelial growth inhibition in (Percentage) ethanol extract of   Duranta erecta and Tragia 

involucarata against Curvularia lunata and Alternaria alternata 
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             The present study phytochemical analysis of D. erectaand T. involucrata revealed that the plant 

possessed phytoconstituents as alkaloids, flavonoids, tannins, steroids, saponins and phenolic compounds. The 

Zanonia indica different extracts showed the presence of phytochemical constitution such as phenols, 

alkaloids, terpenoids, flavonoids, steroids, carbohydrates, tannins, saponins, glycosides quinones, resins and 

proteins [34] Phytochemical constituents such as alkaloids, flavonoids, tannins, phenols, saponins and several 

other aromatic compounds are secondary metabolites of plants that serve a defense mechanism against 

prediction by many microorganisms, insects and other herbivores. [35, 36]The phytochemical analysis of D. 

erectaand T. involucrata revealed that the plant possessed phytoconstituents as alkaloids, flavonoids, tannins, 

phenols, steroids, triterpenoids and saponins. [37]Alkaloids, which are one of the largest groups of 

phytochemicals in plants, have amazing effects on humans and this has led to the development of powerful 

painkiller medication. [38]The antimicrobial compounds may be found as alkaloids, flavonoids, phenolic 

compounds, saponins, steroids, tannins and triterpenoids, whose presence may be attributed to the medicinal 

properties of plants. [39]The phytoconstituents have been found to inhibit bacteria, fungi, viruses and 

pests.[40]The presence of such phytoconstituents in the leaf extract might be responsible for its activity.The 

present study showed that various active constituents in the ethanol extracts of         D. erecta and T. 

involucrata were responsible for antifungal activity. And the findings of the study also correlated with the 

previous studies which state that the active compounds found in the higher plants may play an important role in 

controlling the plant disease causing organisms. [41, 42] 

Conclusion 

To conclude the two plants tested for antifungal activity against C. lunata and                  A. alternata 

ethanol extract of D. erecta showed antifungal activity stronger than that of             T. involucratata. Out of the 

two plant pathogen tested for their sensitiveness C. lunata was more sensitive to both the plant extracts than 

that of A. alternata. Finally it can be concluded that the ethanol extract of D. erecta can be used as a source of 

antifungal agent. 
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