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Abstract: Background: Multiple drug resistance has developed due to the indiscriminate use of 
commercial antimicrobial drugs commonly used in the treatment of infectious disease. In addition 
to this problem, antibiotics may be associated with adverse effects on the host including 
hypersensitivity, immune-suppression and allergic reactions. To overcome this situation a new 
and effective therapeutic agent has to be developed from medicinal plants. Medicinal plants 
would be the best source to obtain a variety of drugs and it was proven to be efficacious and safe. 
Objective: To investigate the mycelial growth inhibition rate of different solvent leaf extracts and 
qualitative analysis of phytochemicals of Couroupita guianensis. Materials and Methods:  
Mycelial growth inhibitions against clinically isolated fungi were performed by Seeded- Agar 
technique, Fluconazole served as a positive control and qualitative analysis of phytochemicals 
were performed by standard procedures. Result and discussion: Four different extracts of     C. 
guianensis possess antifungal activity and also exhibits complete mycelial growth inhibition and 
spore germination in different concentrations. Conclusion: Couroupita guianensis leaves have 
antifungal activity, which may be due to the presence of active phytochemicals such as Alkaloids, 
Flavanoids, Tannin, Saponin, Glycosides, Steroids, Terpenoids and Phenolics. 
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Introduction 
Nature has provided a complete store house remedies to cure all ailments of mankind. The natural 
or herbal remedies are still the backbone of medicines; Phytotherapy is a medicinal practice based 
on the use of herbal plants and their extracts. These herbs or plants bioactive ingredients are used 
in traditional herbal remedies.  

The problem of microbial resistance is growing and the out look for the use of antimicrobial 
drugs in the future is still uncertain. Therefore care must be taken to reduce this problem, eg. 
develop research to better understand the genetic mechanism of resistance and to develop new 
drugs either synthetic or natural. The accumulation of antimicrobial drugs and their metabolic 
byproducts due to repetitive administration can cause unwanted side-effects to tissues and organs 

[1]. The trend of using natural products has increased because of its negligible side effects, easy 
availability and low cost [2]. 

Natural products of higher plants may give a new source of antimicrobial agents with possibly 
novel mechanisms of action [3,4,5]. Therefore investigation on some active principles from 
traditional medicinal plants has become more important [6]. The World H ealth O rganization [7] 

has recommended the evaluation of the effectiveness of plants in condition where we lack safe 
modern drugs [8]. The WHO also estimates that plant extracts or their active constituents are used 
as folk medicine in traditional therapies of 80% of the world's population [9]. 

All the herbs produced are wildering variety of phytochemicals like primary metabolites 
(carbohydrates, fats, proteins) and secondary metabolites (alkaloids, flavonoids, terpenoids, 
tannins, steroids, saponins, polyphenols, etc.) for their normal metabolic activities [10]. These 
secondary metabolites show various biological activities and act in plant defense mechanisms [11]. 

One important plant that is used in traditional medicine is Couroupita guianensis. It belongs to 
the family Lecythidaceae commonly known as cannon ball tree and Nagalinga pushpam in Tamil. 
This plant has great therapeutic implication in Indian system of medicine. 

Couroupita guianensis shows broad spectrum of antimicrobial activities. The bioactive 
constituents such as phenolic compounds of Couroupita guianensis are active in curing kidney 
and stomach ailment and also have anti-inflammatory activity [12]. The biological functions of 
flavonoids, apart from their antioxidant properties, include protection against allergy, 
inflammation, platelet aggregation, infections, ulcers, heptatotoxins and tumors [13]. Antifungal 
activity has been reported for leaves and barks of the plant [14]. Antimicrobial activity has also 
been reported for leaf extracts [15]. 

This plant is used extensively as an ingredient in many preparations which cure gastritis, scabies, 
bleeding piles, dysentery and scorpion poison [16]. It has rubefacint and anti-rheumatic properties, 
can relief cold; its fruit pulp are used to cure headache; the flowers used to cure cold, intestinal 
gas formation and stomach ache and also for treating diarrhea[17]. Over the past few years, there 
has been an exponential growth in study of pharmacological properties of this plant. In the present 
study, mycelial growth inhibition and qualitative analysis of phytochemical analysis of 
Couroupita guianensis leaf extracts were analysed.  
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Materials and Methods 

Collection of samples: 
Couroupita guianensis leaves were collected from Velliangiri hills, Coimbatore and it was 
authenticated. 

Preparation of leaf samples: 
Fresh leaves of the plant were collected and washed in tap water. The leaves were shade dried and 
powdered coarsely. The powder was stored in Room Temperature until use [18].  

Extract Preparation: 
The leaf powder was taken in the conical flasks and soaked in petroleum ether to remove fats and 
chlorophylls for 24 – 48 hours and it was filtered. The filtrate was dried and packed in Soxhlet 
apparatus and the solvent was allowed to run in the apparatus. The solvents used for the extraction 
were methanol, butanol, Hexane and Aqueous. After extraction was completed, it was allowed to 
dry to yield the crude extracts. This crude extracts of the leaf were stored separately in refrigerator 
until use.   

Preparation of the culture 

Fungal culture: 
Five different clinically isolated fungi namely Trichophyton rubrum, Penicillium chrysogenum, 
Aspergillus niger, Candida albicans and Cryptococcus neoformans were collected from KMCH 
hospital, Coimbatore and it was subcultured in Sabouraud Dextrose broth for 5 -7 days in Room 
Temperature. Then it was filtered to remove the mat formation and the filtrates were stored 
aseptically in refrigerator until use [19].    

Mycelial growth inhibition assay: 
Seeded agar technique was performed to determine the mycelial growth inhibition of fungi [20]. 
Two fold dilution of the leaf extracts ranges from 1mg to 16mg were mixed with Sabouraud 
Dextrose agar medium and plated aseptically. After it get solidified, standardized 1µl of fungal 
spores (containing 1x107spores/mL) were inoculated at the center of the plate. Fluconazole (1mg) 
plate served as a positive control and 2% DMSO plate served as a negative control. Then these 
plates were incubated at room temperature for 5-7 days [21] 

Mycelial growth inhibition percentage was calculated by applying the formula [22], 

Mycelial Growth inhibition (%) = Growth in control - Growth in treatment x 100 

Growth in control 
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Preliminary Analysis of Phytochemicals 
The four different extracts of Couroupita guianensis leaf were subjected to qualitative 
phytochemical analysis for the presence of various classes of active chemical constituents using 
standard procedures [23,24,25]. 

Results  

Authentication of the Plant: 
Plant material submitted for confirmation was identified and authenticated as Aubl. - 
Lecythidaceae in Botanical Survey of India, TNAU Campus, Coimbatore-03. 

Mycelial growth inhibition:  
The leaf extracts of C. guianensis possess complete mycelial growth inhibition and spore 
germination even in minimum concentration of extracts. All the tested fungi were inhibited 
completely by one or more extracts of C.guianensis which was depicted in Table 1.  

Table 1: Antifungal activity of C.guianensis leaf extracts in % 

Extracts 
Conc 

(mg) 

Aspergillus 

niger 

Tricophyton 

rubrum 

Candida 

albicans 

Cryptococcus 

neoformans 

Penicillium 

chrysogenum 

Methanol 

1 51±1.69 100 71±0.47 26±0.47 44±0.47 

2 65±0.47 100 87±0.94 42±0.94 100 

4 100 100 97±0.47 100 100 

8 100 100 100 100 100 

16 100 100 100 100 100 

Fluc 53±1.24 100 26±0.81 3±0.81 92±0.47 

Butanol 

1 37±1.24 100 68±0.81 41±0.94 50±0.81 

2 67±0.94 100 80±0.47 58±0.47 75±0.47 

4 100 100 100 100 100 

8 100 100 100 100 100 

16 100 100 100 100 100 

Fluc 72±0.94 100 16±0.81 33±0.47 10±0.47 
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Hexane 

1 44±1.24 70±0.81 60±0.47 22±0.81 89±0.94 

2 100 100 77±0.81 33±0.94 100 

4 100 100 100 100 100 

8 100 100 100 100 100 

16 100 100 100 100 100 

Fluc 55±0.81 50±0.47 60±0.94 22±0.94 57±0.47 

Aqueous 

1 28±1.24 100 62±0.47 30±0.47 0 

2 61±0.81 100 69±0.81 40±0.81 0 

4 100 100 84±0.81 50±0.81 0 

8 100 100 100 70±0.47 0 

16 100 100 100 100 15±0.47 

Fluc 51±0.81 100 45±0.47 100 97±0.81 

SEM - Standard Mean Error, n- 3, Fluc- Fluconazole 

Hexane extract of C.guianensis exhibits a complete mycelial growth inhibition of A.niger in the 
concentration of 2mg. Methanol, Butanol and aqueous extracts shows complete inhibition of 
mycelial growth and spore germination of T.rubrum in 1 mg concentration. Both the extracts and 
fluconazole possess equal rate of inhibition (100%) against T.rubrum in same concentration (1mg) 
was represented in plate 1.  

Plate 1: Butanol extract of C.guianensis against T.rubrum 
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Plate 2: Butanol extract of C.guianensis against C.albicans 

 
Butanol and Hexane extracts extends complete growth inhibition of C.albicans in 4mg 
concentration. Butanol possesses better inhibition (68%) than fluconazole (16%) in 1mg of extract 
which was represented in plate 2. Methanol, Butanol and Hexane exhibits complete inhibition of 
C.neoformans in the concentration of 4mg and Butanol possess better activity (58%) in the 
concentration of 2mg and also possess better inhibition (41%) than fluconazole (33%)    in 1 mg 
of concentration.  

Methanol and Hexane extract exhibit complete mycelial growth inhibition of P.chrysogenum in 
the concentration of 2mg. Comparing both, Hexane possess better activity (89%) in 1mg 
concentration and also possess better inhibition than fluconazole (57%). 

Aqueous extract of C.guianensis does not exhibit any growth inhibition and spore germination in 
1, 2, 4 and 8mg of concentration against P.chrysogenum. Highest concentrations of this extract 
(16mg) possess minimum activity of inhibition (15%). Four different extracts of C.guianensis 
possess antifungal activity and also exhibits complete mycelial growth inhibition and spore 
germination in some extracts in different concentrations. 

Preliminary Analysis of Phytochemicals 
All the tested extracts contain all the major active chemicals such as Alkaloids, Flavanoids, 
Tannin, Saponin, Glycosides, Steroids, Terpenoids and Phenolic except Hexane extract, which 
does not contain Tannin, Steroids, Terpenoids and Phenolic. Protein and Carbohydrate were 
absent in all the four extracts which was represented in Table 2. 
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Table 2: Qualitative analysis of phytochemicals 

   (Preliminary phytochemical analysis of four different extracts of Couroupita guianensis) 

Discussion 
In present study, extracts of C.guianensis exhibits high mycelial growth inhibition against 
T.rubrum, but Sai Devi et al (2012) reported that C.guianensis does not show any inhibitory 
activity against T.rubrum. Kamalakannan et al (2011) reported that methanolic extract of 
C.guianensis (200mg) exhibited high antifungal activity in A.niger (19mm) in well diffusion 
method. Regina et al (2012) reported that Chloroform extract of C.guianensis showed significant 
antifungal activity against C.albicans (8mm).  

S.NO TEST MET  BUT  HEX AQU  

1 Alkaloid 

Mayer’s reagent ++ - - - 

Wagner’s reagent ++ +++ ++ ++ 

Dragendorff’s reagent + + +++ + 

Picric acid + + +++ - 

2 Flavonoid 

Aluminium chloride test + + - - 

Ferric chloride test ++ ++ - +++ 

Alkaline reagent test - - - - 

Lead acetate test - + - - 

3 Saponin 
Foam test - - - - 

Sodium bicarbonate test - +++ ++ +++ 

4 Glycosides 
Keller- Kiliani test ++ + - + 

Sodium hydroxide test - - + - 

5 Tannin 
Ferric chloride test +++ + - + 

Gelatin +++ + - + 

6 Steroids Salkowski test ++ +++ - +++ 

7 Terpenoids Salkowski test - ++ - ++ 

8 Protein Biuret test - - - - 

9 Phenolics Ferric chloride test ++ + - + 

10 Carbohydrate Benedict’s reagent - - - - 

MET- Methanol , BUT- Butanol, HEX- Hexane, AQU- Aqueous, EXT- Extract,  

+ weakly present, ++ moderately present, +++ strongly present, - absent.  
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Reetika Singh et al (2015) reported that methanol, ethanol and chloroform leaf extract 
(100mg/ml) possess no growth inhibition against C.albicans, but in present study, methanolic 
extract exhibits maximum activity (97%) against C.albicans even in minimum concentration 
(4mg) of extract. Lavanya & Ahmed John (2014) stated that three different extracts (petroleum 
ether, chloroform and ethanol) of C.guianensis leaf (10mg) were more effective against T.rubrum 
(19mm), C.albicans (16mm) and also possess lesser effect on C.neoformans (13, 11, 15mm) 
respectively. 

Praveen Kumar Uppala et al (2016) explained that Chloroform and Aqueous leaf extracts inhibit 
the growth of C.albicans and A.niger in 50 mg. Chloroform possesses better inhibition than 
aqueous extract.  

From the study it was concluded that four different extracts of Couroupita guianensis possess 
antifungal activity and also exhibits complete mycelial growth inhibition and spore germination in 
some extracts in different concentrations. This activity was due to the presence of major active 
phytochemical compounds such as Alkaloids, Flavanoids, Tannin, Saponin, Glycosides, Steroids, 
Terpenoids and Phenolics. 
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