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Abstract  
Garden egg is a type of 

eggplant that is used as 

food crop in several 

countries in Africa. It is 

grown as an annual plant 

and is one of the most 

consumed fruit 

vegetables in tropical 

Africa. It's medicinal power 

has the ability to cure high 

blood pressure and also a 

good source of nutrition for 

human body (Danquah and  

Ofori, 2012). Guava leaf 

extract has antimicrobial 

activity and has shown to 

inhibit the growth of fungi 

in different dilutions and 

concentrations 

(Puntawong et al,.2012; 

Anas et al., 2008). The 

postharvest diseased of 
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INTRODUCTION  
Psidium guajava is an 

evergreen shrub like tree 

which reaches to the 

height of 6 to 25 ft’s. The 

plant has a wide 

spreading network of 

branches. Mostly its 

branches are curved 

which display opposite 

leaves with the small 

petioles of about 3 to 16 

cm. The leaves are wide 

and clear green in color 

and have clear and 

prominent veins (Arima 

and Danno, 2002; Rouseff 

et al., 2008).  

The 
genus Psidium belongs to 
the family Myrtaceae, 
which is considered to 
have originated in tropical 
South America. Guava 
crops are grown in 
tropical and subtropical 
areas of the world like 
Asia, Egypt, Hawaii, 
Florida, Palestine, and 
others. The 
genus Psidium comprises 
approximately 150 
species of small trees and 
shrubs in which only 20 
species produce edible 
fruits and the rest are wild 
with inferior quality of 
fruits (Mani et al., 2011). 
The most commonly 
cultivated species  
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garden egg was evaluated. 

This study was aimed at 

evaluating the efficacy of 

different concentrations of 

guava leaf (Psidium 

guajava) extract of fungi 

isolated from garden egg 

fruits in some market in 

Jos. Infested garden eggs 

were inoculated into 

Potato Dextrose Agar 

(PDA) and pure cultures 

were obtained. 

Identification of isolated 

fungi were made based on 

the cultural characteristics 

and microscopic 

examination. Pathogenicity 

test was carried out on the 

healthy garden egg to 

determine if fungi isolates 

was responsible for the rot. 

Sensitivity test was carried 

out on isolates at different 

concentration of 5ul, 10ul, 

15ul and 20ul using disc 

diffusion method (Padron 

et al., 2012). The data were 

analysed using Analysis of 

variance (ANOVA) and the 

mean value were 

separated using Duncan 

Multiple Range test. A 

Complete randomised 

design (CRD) was used and 

experiment was replicated 

3 times with 5 treatments 

including control. The 

results revealed that 

Mucor sp, Aspergillus niger, 

Rhizopus sp and Yeast were 

responsible for the 

spoilage of garden egg. The 

mean weight loss and 

diameter of rot caused by 

the fungi isolates shows 

that Aspergillus niger gave 

the highest weight loss of 

63.1g and diameter of rot 

39mm while the yeast gave 

the least weight loss of 10g 

and rot of 27.3mm. The 

result of the sensitivity test 

showed that there was 

significant difference at the 

days of exposure with P 

value < 0.001 and also 

significant difference for 

individual at different 

concentration. 20ul gave 

the best action for all fungi 

isolates while 5ul gave no 

inhibitory effect. This 

implies that guava leaves 

extract is effective for the 

control of fungi isolated 

from garden egg fruits.

 
f Psidium is P. guajava L. which is the common guava. Guava plant grows widely 

in the tropic areas because it is a plant that can be grown on a big range of soils 

(Jimnez et al., 2001). The plant is well known by a common name “Guava” in 

English, guayabo in Spanish, goyave and goyavier in French, guyaba or goeajaab in Dutch, 

goiaba and goaibeira in Portuguese and jambubatu in Malaya. Pichi, posh and enandi are 

the names commonly used in Mexico and America (Morton et al., 2004) The guava 

(Psidium guajava) is a phytotherapic plant used in traditional medicine and have active 

components that help to manage various diseases. Various parts of the plant have been 

used in traditional medicine to manage conditions like malaria, gastroenteritis, vomiting, 

diarrhea, dysentery, wounds, ulcers, toothache, coughs, sore throat, inflamed gums, and 

a number of other conditions (Bipul et al 2013). Plant leaf and bark methanolic extracts 

of P. guajava have high antimicrobial activity. These extracts can inhibit the Aspergillus 

and Rhizopus. Aqeoues extract of guava contains a remarkable antimicrobial activity. 

Species of Aspergillus and Rhizopus can be controlled by this extract. It also has anti-

plaque activity due to the presence of active flavonoids compounds (Limsong et al., 

2004). 

o 
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 Garden egg (Solanium gilo) is a short lived perennial herb that belongs to the family 

solanaceae. It is grown as an annual plant and is one of the most consumed fruit 

vegetables in tropical Africa, probable the third after tomato and onion and before Okran 

(Grubben and Denton, 2004). Garden egg is used as a less expensive meat substitute 

because its spongy texture allows it to absorb other flavors, similar to meat (National 

Research Council of the National Academies. 2006). In West Africa, the egg fruits are 

eaten raw, cooked, fried with spices in stews or dried and pond as condiments (AVRDC, 

2008) to the Igbos of South Eastern Nigeria, the fruit can be used as a substitute for kola 

nut (Cola S.P)  for entertaining visitor and plays a key role in the area devoted for the 

cultivation of this crop globally is about two million hectare (FAO, 2012) with the 

growing consumption of garden egg there is a need to ensure high quality fruit with 

minimal or ensure high quality fruit with minimal or no sacrifice of quality and at the 

same time leaving the soil. Garden egg is a type of eggplant that is used as a food crop in 

several countries in Africa. It is a small, white fruit with a teardrop or roundish shape 

that is valued for its bitterness. There is debate on the specific species of garden 

egg. Solenium gilo is suggested in some sources (National Research Council of the 

National Academies. 2006), which includes types such as “garden egg,” “scarlet 

eggplant,” and “gilo.” Others suggest the species S. gilo is synonymous to 

the S. aethiopicum Gilo group (Danquah and Ofori, 2012). 

  

Statement of Problem 

The quality of fruits and vegetables is affected by post-harvest handling, packaging, 

transportation and storage which may result in decay and production of micro-

organisms which become activated because of the changing physiological state of the 

fruit (Wilson et al., 1991). Fruit with high moisture content are very susceptible to 

attacks by pathogens. Fungi are the most important and prevalent pathogen infecting a 

wide range of host plants and causing destructive and economic loss of most fresh fruits 

and vegetables during storage and transportation. (Sommer, 1985). Various methods 

have been used to control this pathogens including chemical which are toxic to man, this 

problem as necessitate the use of plant extract that are biodegradable and 

environmentally safe. 

 

Aim and objectives 

The aim of the study is to determine the efficacy of aqueous leave extract of guava 

(Psidium guajava) in the control of fungi associated with garden egg (Solanium gilo). 

(i) To isolate and identify fungi associated with garden egg. 

(ii) To evaluate the pathogenicity of fungi associated with garden egg spoilage. 

(iii) To determine the least concentration of the extract (Psidium guajava) 

effective against the identified fungi. 
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Justification 

Generally, phytopathogenic fungi are controlled by synthetic fungicides; however, the 

use of these is increasingly restricted due to the harmful effects of pesticides on human 

health and the environment (Harris et al., 2001). Natural product from higher plants are 

biodegradable, economical and environmentally safe and can be used as organic control 

for pest. The leaves and bark of Psidium guajava tree have a long history of medicinal 

uses that are still employed today (Nwinyi et al., 2008). Garden egg is a ready to eat fruit 

and it contains essential nutrients. Over the years, there has been an increase in the need 

to identify and isolate the fungi that infect garden egg.  The use of chemicals has adverse 

effect on humans and most of the chemical are not available and if found, they are 

expensive to purchase. These problems have necessitated for sourcing for alternatives 

(Giroh et al., 2010). There is therefore a need to develop a new and effective methods of 

controlling this disease which pose risk on human health. 

 

Material and method 

Study area 

This research was carried out within the premises of the Federal college of Forestry, Jos 

North LGA of Plateau State, Nigeria. 

 

Samples collection  

Psidium guajava was collected from the school premises, Federal college of Forestry, Jos. 

Garden egg sample was collected from different selling point in market in Jos North local 

Government of plateau state. The healthy garden eggs were separated from the infected 

ones and was taken to the laboratory for isolation and identification of the organism 

while the healthy ones were used for pathogenicity test. 

 

Collection and Preparation of Plant Extracts 

The method of Ijato et al. (2011) was used to prepare aqueous extracts. The collected 

Fresh leaves of Psidium guajava were washed and air dried under room temperature; it 

was then grounded using pestle and mortar. A Total of 500g of grounded powder was 

soaked in 1litre of water for 48hours. The mixture was filtered into conical flask with a 

filter paper. The filtrate was dried at temperature of 50 -550c using hot plate to produce 

the extracts.  

 

Preparation of medium 

Potato Dextrose Agar (PDA) was prepared strictly according to manufacturer’s 

instructions, following the techniques described by Aurora and Aurora (2008). The 

potato dextrose agar was made sterilized by autoclaving at 1210C for 15 minutes. It was 

allowed to cool at temperature of 400C. Gentamycin was added when it was cool to 

inhibit the growth of bacteria, in the medium and it was then poured into appropriate 

Petri dishes aseptically. 
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Isolation of fungus 

Diseased portion of garden egg fruits was cut under aseptic conditions into small bits 

into a sterile dish with the aid of sterile scissors (flamed over a Bunsen burner flame) 

and dipped inside a methylated spirit (Fawole and Oso, 2012). The bits were placed on 

Petri dishes containing already prepared solidified potato dextrose agar (PDA). The 

solidified plates were incubated at room temperature (28±20C) in the dark until visible 

growth it was seen on the plates. The fungal colonies grown from the incubated plates 

were sub-cultured into fresh medium until pure culture was obtained. The fungal 

colonies that appeared were primarily identified using cultural and morphological 

features. 

 

Identification of isolated fungus  

The fungal growths that appeared were primarily identified using cultural and 

morphological features. The isolates were identified microscopically by staining with 

Lacto phenol cotton blue. It allows for the identification of various fungal structures such 

as presence or absence of rhizoids, hyphae, spores as well as other additional structures 

According to the method of Barnett and Hunter (1999); Fawole and Oso (2012) . 

 

Assessment of the pathogenicity of the isolate 

This was carried out as described by Baryewu et al. (2007) and Chukwuka et al. (2010). 

Healthy garden egg fruits were properly washed with tap water, rinsed with distilled 

water and surface sterilized with 70% alcohol. With a cool flamed 2mm cork borer, 2cm 

long cylindrical cores was removed from each fruit; discs of pure cultures of each isolate 

was removed from agar plates and placed in the bored holes on each fruit. Petroleum 

jelly was smeared to completely seal each hole. The inoculated fruits were then 

incubated at 280C for 3-7days. Rot symptoms developed with different fungal isolates 

were observed. Regular observations were made. During which, the extent of rot caused 

by the isolate was measured at interval of 24hours with a ruler (1cm) and recorded. 

Weights of the garden egg fruits were also taken. 

 

Sensitivity Test 

Antifungal activity tests were performed by using the disk diffusion agar method 

(Padron et al., 2012). Test plates were prepared with 20ml of sterile SDA. The isolated 

fungal growth was sub cultured into PDA broth and incubated for 24 hours. The fungal 

suspension was applied on the solidified culture medium by using sterile cotton swabs 

and allowed to dry for 5min. A sterile paper disk (whatman No 1 filter paper disk) was 

impregnated with 5u1, 10ul, 15ul and 20ul of a stock solution (50mg/ml/) from the 

aqueous extract. The disks were aseptically transferred on the inoculated agar plates and 

incubated for 48 h to 7 days, depending of the tested fungi. Antifungal activity was 

determined by measuring clear zones of inhibition around the test aqueous extract discs. 

The clear zones indicated the fungicidal effect with clear zone of inhibition while fungi 
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growth indicates resistance with unclear zone of inhibition. Flucconazole (500mg/ml) 

disks were used as a positive control, and empty disks were used as negative controls. 

All assays were performed in triplicate.  

 

Data Analysis and Experimental design 

A Complete Randomized Design, (CRD) was used. The experiment was replicated 3 times 

with 5 treatments. Data collected was analysed using ANOVA to determine the significant 

difference between means and mean values were separated using Duncan Multiple 

Range 

 

RESULTS AND DISCUSSION 

RESULTS 

The result of the efficacy of aqueous leaf extract of guava (Psidium guajava) in the control 

of fungi associated with garden egg  fruits (Solanum gilo) shows that five fungi were 

isolated and identified. 

 

Table 1: Macroscopic and microscopic characteristics of fungi isolates from garden 

egg samples 

SAMPLES 
MACROSCOPIC 

CHARACTERISTICS 
MICROSCOPIC CHARACTERISTICS 

ORGANISMS 

IDENTIFIED 

F1 Cottony white  Broad hyphae which are non septate Mucors sp 

F2 
Black colonies, pale yellow 

on reverse 

Hyphae are septate and hyaline. 

Conidia head are radiant. Condiophore 

are long smooth and hyaline, globose 

Aspergillus niger 

    

F3 

 

 

F4  

Hairy and cottony white 

 

 

Creamy growth on plates 

Hyphae broad non septate,rhizoids and 

stolons present, sporangiosphores . 

 Oval budding and gram positive                             

 

Rhizopus sp 

 

 

Yeast 

 

Table 1 shows the macroscopic and microscopic characteristics of fungi isolated. The 

fungi isolated were Mucor, Apergillus niger, Rhizopus and yeast. 

 

 
F1=Mucor sp                F2=Aspergillus niger        F3=Rhizopus sp      F4=Yeast                       
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Table 2 Macroscopic observation of infected garden eggs 

•  • Change in color • Change in texture 

 Day1 Day 3 Day 6 Day 7 Day 1 Day 3 Day 6 Day 7 

F1 Yellowish Brown spot 
Larger brown 

spots 

Larger brown 

spots 
Fresh Soft Soft Soft 

F2 Yellowish Brownish Brown-black 
Brown and 

black 
Fresh  

Soft and       

wrinkle 
Soft 

Very soft, 

shrink and rot 

F3 Yellowish 
Brownish 

patches 

Brownish 

patches 
Yellowish Fresh Soft 

Very 

soft 

Very soft and 

shrink  

F4 Yellowish Yellowish Yellowish Yellowish Fresh Mildly soft Soft Soft 

Key: F1=Mucor, F2=Aspergillus niger. F3=Rhizopus, F4=Yeast 

 

Table 2 shows the macroscopic observation of infected garden eggs. The result reveal F1 

at day1 – gave varying color and texture changes which is yellowish and brown spot 

respectively. And F2 at day 4 also shows brown-black color soft and wrinkled in texture 

respectively.      

 

Table 3: Mean weight loss and extent of rot (3, 6 and 7days) 

S/N Sample 
Initial weight before 

inoculation (g) 

Final weight after 

inoculation (g) 

Weight 

loss(g) 

Diameter of 

rot (mm)  

F1 Mucor  sp 89.1 33.9 55.2 32.8 

F2 
Aspergillus 

niger  
87.96 24.8 63.1 39.0 

F3 Rhizopus sp 74.5 49.3 58.1 35.0 

F4 Yeast   61.0 51.0 10.0 27.3 

 Control 50.9 42.2 8.7 10.0 

 

Table 3 reveals the mean weight loss and diameter of rot caused by the fungi isolates. 

Aspergillus niger gave the highest weight loss of 63.1g and diameter of rot 39mm while 

control gave the least/lowest weight loss of 8.7g and diameter of rot 10.0mm. 

 

 
Pathogenicity of Mucor sp               Pathogenicity of Aspergillus niger   Pathogenicity of Rhizopus 
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Table 4: Mean weight loss and extent of rot of garden egg (Pathogenicity Test) 

Isolates in garden 

egg fruit 

Initial weight before 

inoculation(g) 

Final weight after 

inoculation (g) 
Weight loss(g) 

Diameter of 

rot(mm) 

Mucor 89.10 33.90 55.20 32.80 

Aspergillus niger 87.96 24.80 63.10 39.00 

Rhizopus sp 74.50 49.30 58.10 35.00 

Yeast 61.00 51.00 10.00 27.30 

Control 50.90 42.20 8.70 10.00 

 

  Table 5: Mean weight loss of Garden egg at days of exposure using ANOVA 

 

Duration (Days) 

Mean Weight Loss ± SD 

Mucor Aspergillus Rhizopus Yeast 

1 74.53 ± 11.63 89.10 ± 17.49 87.97 ± 23.40 58.77 ± 6.67 

2 66.77 ± 8.90 77.97 ± 17.75 82.40 ± 24.14 57.13 ± 6.66 

6 62.00 ±7.02 63.83 ± 21.28 73.37 ± 16.31 55.57 ± 6.93 

7 58.10 ± 6.01 55.17 ± 4.59 63.17 ± 18.66 54.13 ± 7.53 

ANOVA 1.996 2.473 0.811 0.247 

p-value 0.193 0.136 0.523 0.861 

 

Table 5 shows the result of mean weight loss of garden egg. The result revealed there 

was no significant difference at the days of exposure at p <_0.05. However, there was a 

decrease in weight loss as the days of exposure increased. The data was analyzed by 

comparison between the number of days i.e. intervals between the days. 

 

Table 6: Mean weight loss of Garden egg in comparism between isolates using 

ANOVA 

Fungi 
Mean Weight Loss ± SD 

Day 1 Day 2 Day 6 Day 7 

Mucor 74.53 ± 11.63 66.77 ± 8.90 62.00 ±7.02 58.77 ± 6.67 

Aspergillus 89.10 ± 17.49 77.97 ± 17.75 63.83 ± 21.28 55.17 ± 4.59 

Rhizopus 87.97 ± 23.40 82.40 ± 24.14 73.37 ± 16.31 63.17 ± 18.66 

Yeast 58.77 ± 6.67 57.13 ± 6.66 55.57 ± 6.93 54.13 ± 7.53 

ANOVA 2.337 1.522 0.796 0.425 

p-value 0.150 0.282 0.530 0.741 

 

Table 6 shows the result of mean weight loss of garden egg. The result revealed there 

was no significant difference at the days of exposure at p <_0.05 in comparism between 

isolates. However, there was a decrease in weight loss as the days of exposure increased. 
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Table 7: The antifungal efficacy of aqueous extract of guava leaves against fungi 

isolates from spoilt garden egg. Comparism between concentration 

Concentration 
Mean Diameter of zone of inhibition ± SD 

Mucor Aspergillus Rhizopus Yeast 

5 0.00 ± 0.00e 0.00 ± 0.00e 0.00 ± 0.00e 12.33 ± 2.52c 

10 2.67 ± 1.15d 1.67 ± 0.58d 1.00 ± 1.00d 19.00 ± 1.00b 

15 7.33 ± 0.58c 6.33 ± 1.53c 3.33 ± 0.58c 20.00 ± 0.00b 

20 11.33 ± 1.15b 10.67 ± 1.15b 7.33 ± 0.58b 21.00 ± 1.00b 

Control 15.00 ± 0.00a 18.00 ± 00a 14.00 ± 0.00a 25.00 ± 0.00a 

ANOVA 187.889 198.542 292.800 37.960 

p-value < 0.001** < 0.001** < 0.001** < 0.001** 

 ** = Significant difference exists at p ≤ 0.05.  

 

Table 7 shows the antifungal efficacy of aqueous extract of guava leaves against fungi 

isolates from spoilt garden egg. The result revealed there was significant difference at 

the days of exposure at p value ≤ 0.05. However, there was an increase in the zone of 

inhibition as the exposure increased. The data was analyzed by comparison between the 

concentrations.   

 

Table 8: The antifungal efficacy of aqueous extract of guava leaves against fungi 

isolate from spoilt garden eggs  comparism between isolates 

Fungi 
Mean Diameter of zone of inhibition ± SD 

5 10 15 20 Control 

Mucor 0.00 ± 0.00b 2.67 ± 1.12b 7.33 ± 0.58b 11.33 ± 1.15b 15.00 ± 0.00 

Aspergillus 0.00 ± 0.00b 1.67 ± 0.58b 6.33 ± 1.53b 10.67 ± 1.15b 18.00 ± 0.00 

Rhizopus 0.00 ± 0.00b 1.00 ± 1.00b 3.33 ± 0.58c 7.33 ± 0.58c 14.00 ± 0.00 

Yeast 12.33 ± 2.52a 19.00 ± 1.00a 20.00 ± 0.00a 21.00 ± 1.00a 25.00 ± 0.00 

ANOVA 72.053 244.212 217.000 103.639 NA 

p-value <0.001** <0.001** <0.001** <0.001** NA 

 ** = Significant difference exists at p ≤ 0.05. 

 

Table 8 shows the antifungal efficacy of aqueous extract of guava leaves against fungi 

isolates from spoilt garden egg. The result revealed there was significant difference at 

the days of exposure at p value ≤ 0.05. However, there was an increase of the zone of 

inhibition as the exposure increased. The data was analyzed by comparison between the 

organisms.   

 

DISCUSION 

The study has shown that aqueous leaf extract of Psidium guajava has antifungal 

properties. Four fungal pathogens were isolated from the garden egg fruits indicating 
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that these pathogens could grow and survive in garden egg fruits. The results of this 

investigation shows that Garden egg fruits are prone to infections by a variety of fungal 

pathogens.  These pathogens, Aspergillus niger, Rhizopus, Mucur produce numerous  air-

borne  sessile spores  that  can easily  land  on the  fruits  while  on  display in  the  markets 

for  sale.  These organisms might have gained entry through stomatal openings, growth 

cracks or surface injuries (Gambari et al., 2013). It is also possible that possession of 

nutrients suitable for the growth of pathogen by garden egg facilitated the infections by 

these organisms. This work is similar to the work of Gambari et al.(2013) who also 

isolated Mucor, Rhizopus and Aspergillus niger in the eastern part of Nigeria.  

The pathodenicity test revealed that all the isolated fungi grown from the fresh fruit had 

the same characteristic with fungi isolated from the spoilt garden egg indicating that 

fungi isolated were responsible for spoilage of the garden egg fruit. This is in agreement 

with the research of (Barnette and Hunter, 1999; Alexopoulos et al.,2002). The weight 

loss caused by fungi differ with Aspegillus niger having the highest weight loss (63.1g) 

with the largest rot size (39.0mm), followed by Rhizopus with weight loss of (58.1g) and 

rot size of (35.0mm), Mucor with weight loss of (55.0g) and rot size of (32.0mm), yeast 

with weight loss of (10.0g) and rot size of (27.3mm). However, the yeast was the least 

pathogenic measured both in terms of rot size and amount of weight loss.  

The antifungal investigations have also shown that leaf extracts of Psidium guajava have 

antifungal properties which conformed to Dileep et al. (2013), who showed the 

antifungal efficacy of Psidium guajava. The fact that the leaf extracts was able to control 

these fungi might suggest that they possess broad spectrum antifungal properties. The 

antifungicidal properties of the extracts hindered the mycelial development of the fungi 

by probably affecting their metabolism which may have resulted in their inability to use 

the substrate efficiently which is in conformity with the work of Chiejina and Ukeh 

(2012). The presence of these phytochemicals supports their use as antimicrobial 

agents.  

Based on this results it is known that the administration of guava leaf extract (aqueous) 

gives a good influence on the relative inhibition of fungi associated with garden egg. This 

may be as a result of the active substances contained in the guava leaves. This was 

reported in the research conducted by Arima and Danno, (2002) which states that the 

active substances contained in guava leaves such as flavonoids and tannis confers 

antifungal on the plant. 

 

Conclusion 

The study shows the isolate Mucor Aspergillus niger  Rhizopus sp and yeast isolated from  

garden eggs were responsible for the postharvest spoilage of garden egg. The analyses 

of the sensitivity test for all the fungi isolated shows that there is a significant difference 

for individual fungus at different (ul) for aqueous extract. 20ul gave the best action for 

all the fungi isolates while 5ul gave no inhibitory action on the isolates. 
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