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ABSTRACT 
The in vitro antimicrobial activities of crude extract from Azadirachta indica and Cymbopogon citratus 

were investigated on Aspergillus niger and Penicillium expansum which were isolated from guinea corn 

seeds in storage. The experiment was carried out in a 5 x 4 factorial in a completely randomized design 

with three replications per treatment. The methanolic  extract exhibited significant inhibitory action 

against the fungi isolated and tested at 10%, 20%, 30% and 40% concentration. The results showed that 

mean percentage inhibition (91.33%) and mean inhibition rate (P d” 0.05) of mycelial growth was highest 

in plates which contained A. indica leaf extract than the plates contained extract of C. citratus. The 

inhibitory action of the extracts on mycelial growth increased with increasing concentration of extract, 

giving a toxicity profile of 40% > 30% > 20% > 10%. The plant extracts were more toxic to P. expansum 

than to mycelia of A. niger. 
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INTRODUCTION 

Guinea corn (Sorghum bicolor) belongs to 

the family Poaceae. It was initially 

domesticated in central Africa in the region 

of Ethiopia and Sudan. Even though its 

origin was in Africa (Hill and Waller, 1999), 

it is now grown widely in Africa, India, 

China, USA and Australia. It is used 

extensively as livestock food. Sorghum is an 

important world crop, used for food (as 

grain and in sorghum syrup or “sorghum 

molasses”), fodder, the production of 

alcoholic beverages as well as biofuels. Red-

grained varieties are used to make beer 

(Rooney and Murty, 1982).  

In China, sorghum is fermented and distilled 

to produce “mao-tai”, which is regarded as 

one of the country’s most famous liquours. 

Sorghum was ground and the flour was the 

main alternative to wheat in North China for 

a long time. In India, where it is commonly 



called Jwaarie or Jowar or Jondhahlaa, 

sorghum is one of the staple sources of 

nutrition for rural and poor people. Sweet 

sorghum stalks are used for producing bio-

fuel by squeezing the juice and then 

fermenting into ethanol (Christensen and 

Sava, 1982). In the United States, research is 

currently in trials to find the best varieties 

for ethanol production from sorghum leaves 

and stalks. In Nigeria, sorghum is mostly 

cultivated in the Northern part and to a 

lesser extent in the southern parts. Some 

species can be grown to maturity in 100 

days, and survives in area of high 

temperature (Hill and Waller, 1999). 

 

Despite being an important crop, sorghum 

cultivation is impeded by various biotic and 

abiotic constraints which include inadequate 

storage facilities, parasitic seeds plants, 

parasitic agencies such as bacteria, viruses, 

fungi, algae, nematodes and environmental 

conditions (Arene, 1999).  

Numerous numbers of fungi decrease seed 

germination, which is an important factor of 

discolouration and damage to the embryo, 

produce various biochemical changes that 

may make the grains of guinea corn unfit or 

unattractive as food, and produce toxin 

which are hazardous to man and his 

domestic animal (Christensen and Kaufman 

1965). 

 

The restricted supply of synthetic pesticides 

to small scale farmers and its environmental 

hazards led to the development of new 

agents (Rooney and Murty, 1982). Neem (A. 

indica) and lemon grass (C. citratus) in the 

families of Meliaceae and Poaceae 

respectively which are widely grown and 

used in different parts of Nigeria took the 

main focus of this research (Sofowora, 1997 

and Iwu, 1993). Reports show that there is 

an increase in the use of plants parts (leaf, 

root, stem and bark) in the control of fungal 

disease contrary to their ancient use in 

healing ailments by traditional medicine 

practitioners in Nigeria and other African 

countries (Akinpelu, 1999). In Nigeria, 

lemongrass powder and essential oil have 

effectively protected melon seeds against 

toxigenic Aspergill-us flavus (Iwu, 1993) 

Neem seed crude oil and leaf extracts 

efficiently controlled rice blast in vivo 

(Amadioha, 2002). The inhibitory effect of 

extracts of neem was discovered by Taiga et 

al., (2008) while studying the comparative 

in vitro inhibitory effects of cold extracts of 

some fungicidal plants on Fusarium 

oxyspor-um mycelial. A study on the use of 

Azadirachta indica extracts in the control of 

cowpea disease both in vitro and in vivo was 

reported by Suleiman and Emua, (2009). 

Neem crude oil and other plant derivatives 

have been used by small scale farmers to 

protect seeds, grain and legumes against 

insects and pests in Burkina Faso. The 

efficacy of leaf extracts of lemon grass to 

control fungal diseases on grain was equally 

stressed by Suleiman et al., (2007).  

The system of farming practiced by Kogi 

State farmers often lack inputs such as 



improved seeds, irrigation, fertilizer, labour, 

and seed treatment and storage facilities. 

However, the production of cereal grains 

(especially guinea corn) in the state is not 

left out of parasitic infection and  production 

of mycotoxins. Since sorghum grains is 

important in Kogi state, it seems desirable to 

study the fungi associated with it in storage 

at its marketable stage in Anyigba by 

determining the damage caused and the 

possibility of minimizing such damages. 

 

MATERIALS and METHODS 

Collection of Samples 

Random sampling and selection of seeds of 

guinea corn were carried out in Anyigba 

market, some already showing signs of 

spoilage while others were healthy. They 

were collected into black polythene bags and 

brought to the laboratory for analysis. 

 

Pathogen isolation: Two methods of 

isolation were used (serial dilution and 

direct plating). Serial dilution method was 

used to isolate pathogen from the 

contaminated grains, a modified method of 

Amoo et al., (2007). Ten grains from the 

sample were added to 100ml sterile distilled 

water in a conical flask and thoroughly 

shaken by a mechanical shakes for 3 mins. 

One milliliter of the mixture was added to 

9ml sterile distilled water in a test tube (now 

containing 10ml) and from this mixture, 

subsequent dilution rates to give 10-1 to 10-4 

were prepared. One milliliter was taken 

from each test tube at different dilution 

levels (using syringe and needle) and 

inoculated on each of three replicate plates. 

 

Leaf extracts preparation of Azadirachta 

indica and Cymbopogon citratus 

Fresh matured leaves from each of the plants 

i.e. neem and lemon grass were plucked, 

thoroughly rinsed in running tap water 

before they were air – dried in the laboratory 

and pounded in a mortar to facilitate 

extraction. Hot water extraction was 

obtained by infusing 10, 20, 30, and 40g 

each of neem and lemon grass powder 

separately in 100ml of sterile distilled water; 

using a 250ml Erlenmeyer’s flask in a water 

bath set at 1000C for 30 minutes. This was 

allowed to cool and the crude extract 

obtained from the infusion was filtered 

through four folds of sterile cheese cloth, to 

give concentrations of 10%, 20%, 30% and 

40% respectively. Each of the extract 

concentration was kept aseptically in 150ml 

conical flasks. The contents in the flasks 

were exposed to UV light for further 

sterilization. 

Thirty – nine grams (39g) of potato 

Dextrose agar (PDA) was dissolved in 1 litre 

of distilled water and the medium was 

autoclaved at 1.02 kg/cm3 pressure for 15 

minutes. 6 millilitre (0.1%) of streptomycin 

was added to 1 litre of the sterilized media, 

just before pouring into Petri-dishes, to 

prevent bacterial growth and the media 

allowed to cool and solidify. The fungicidal 



properties of each plant extract were tested 

on the mycelia growth of the isolated fungus 

by growing it on PDA Petri-dishes. 

Percentage inhibition of the mycelial growth 

at different concentrations levels was 

determined. A disc of 6 mm diameter (using 

a sterile cork-borer) of each pure culture of 

the isolated fungi was placed on the thin 

film formed on the PDA just a point of 

intersection of two lines at the bottom of 

each Petri-dish. Three plates were treated 

with extract of each plant. The control 

experiments had distilled water in place of 

plant extracts respectively; the treatments 

and control were incubated for eight days at 

room temperature. 

RESULTS      

The test fungi (A. niger and P.  expansum) 

were isolated from guinea corn in storage. 

The result, as shown in Table 1 revealed that 

the isolated fungi were associated with 

stored guinea corn with varying frequencies. 

Table 1: Frequency of fungi in guinea corn  

Fungi                    Frequency Per 15 

                    Serial dilution    Direct isolation 

A. niger                7                        9 

P. expansum         5                        6 

 

 

The frequency of the isolated fungi was 

generally high in direct isolation method. A. 

niger has an upright conidiophore, simple 

and terminating in a globose or elevate 

swelling bearing coinidia (1 – celled), often 

variously shaped and produced basipetally. 

P. expansum, was composed of hyaline, 

brightly coloured in mass (1 – celled) and 

septate. Upright conidiophores and arising 

from the mycelium, singly or branched and 

brightly green mould in pure culture.  

The result of the bioassay of the plant 

extracts showed that the two plant extracts 

had fungicidal properties, with neem – leaf 

generally more effective in retarding 

vegetative growth at 40% concentration 

(1.00 ± 0.20 and 1.00 ± 0.17) of A. niger and 

P. expansum respectively. Also, lemon grass 

leaf retarded growth at 40% concentrations 

(1.00 ± 1.20 and 1.33 ± 0.15) of A. niger and 

P. expansum respectively at the end of the 

incubation period (Tables 2 and 3). 

DISCUSSION     Fungi are the major cause of reduction in the quality of stored guinea corn in the study area. According to Amoo et al., (2007), about 4% of all stored grain is lost due to storage fungi.  The fungi A.  

flavus, A. glacus, A. candida, Pencillium sp, 

Fusarium sp and Rhizopus sp have been 

implicated in the deterioration and spoilage 

of grains in storage. Fungi secrete enzymes 

into nutrients in order to break down 

complex compounds into simple ones that 

can be taken up by the fungi and used as 

nutrition. This digested nutrient produce 



Table 2: Inhibition effect of aqueous leaf extracts of neem on fungi A. niger and P. 

expansum 

Conc. of extracts (%) A. niger P. expansum 

10 3.20 ±  0.10 2.90 ±  0.35 

20 3.00 ±  0.20 2.30 ±  0.10 

30 2.80 ±  0.44 2.10 ±  0.10 

40 1.00 ±  0.20 1.00 ±  0.17 

Control 0.0 4.50 ±  0.66 4.50 ±  0.52 

± = std. error 

Table 3: Inhibitory effect of aqueous leaf extracts of lemon grass on fungi A. niger and P. 

expansum 

Conc. of extracts (%) A. niger P. expansum 

10 3.30 ±  0.10 3.50 ±  0.10 

20 3.00 ±  0.17 3.17 ±  0.12 

30 2.93 ±  0.55 3.13 ±  0.15 

40 1.00 ±  0.20 1.33 ±  0.15 

Control 0.0 4.50 ±  0.26 4.50 ±  0.10 

± = std. error 

It was observed in Tables 4 and 5 that there is substantial variation in the level of radial mycelial 

growth values of the fungi in the extracts at various concentrations. The average growth values 

recorded  decreased with increase in concentrations, showing highest inhibitory effect at 40% 

concentration. 

5: Percentage Inhibition of Lemon grass – leaf extract on the fungi 

Concentration of                        A. niger                          P.  expansum 

lemon grass extract (%)       Mean (cm)  Mean % Inhibition    Mean (cm)   Mean % Inhibition 

              10                            1.70 ± 0.34      62.22 ± 6.3           1.64 ± 0.48        63.56 ± 7.9 

              20              1.16 ± 0.51      74.22 ± 6.1             1.19 ± 0.54      73.56 ± 7.5 

              30                             0.93 ± 0.45      79.33 ± 5.4           0.95 ± 0.48        78.89 ± 6.0 

              40               0.43 ± 0.61      90.44 ± 4.4            0.48 ± 0.61       89.33 ± 5.4 

     Control 0.0               4.50 ± 0.26        0.00 ± 0.0            4.50 ± 0.30          0.00 ± 0.0 

                                   ± = std. error 
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          30                            0.93 ± 0.45      79.33 ± 5.4           0.95 ± 0.48      78.89 ± 6.0 
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nutrient produce secondary metabolic bi-

product called mycotoxins. Mycotoxins are 

carcinogenic and the fungi that have been 

known to potentially produce these toxins 

are Aspergillus spp, Alternaria spp, 

Charatomium spp, Botrytis spp, Pencillium 

spp, Fusarium spp, and Staclybotrys spp 

(Cole and Cox, 1981). Aspergillus spp and 

Penicillium spp produce mycotoxins which 

are both acutely and chronically toxic to 

man,  causing liver damage, liver cirrhosis, 

induction of tumours, and teratogenic effect 

(Stolff and Friedman, 1967). Since all the 

grain produced cannot be consumed 

immediately by farmers, there is always a 

need for adequate and efficient storage 

facilities to save the excess  produced from 

deterioration and waste (Agarwal and 

Sinclair 1987).In the present study, A.  niger 

and P.  expansum were isolated from guinea 

corn grains in storage. The results revealed 

that the isolated  fungi were associated with 

stored guinea corn with varying frequencies. 

The frequencies of the isolated fungal 

pathogens were generally high in direct 

isolation method. From the results, it was 

observed that the aqueous leaf extracts of 

Azadirachta indica and Cymbopogon 

citratus used for the study showed 

retardation or inhibition of mycelial growth 

of the fungi in vitro. Amadioha (2001) 

reported the water – soluble antifungal 

principles in some plants as being 

responsible for the anti-fungal activities. 

Looking at tables 2 – 5, there was a 

significant difference in statistical test at (p 

< 0.05) between mycelial radial growths 

values recorded on the plant extracts 

concentrations used in comparison with the 

control. Being ecological friendly, neem – 

leaf extract has been used for the study of 

control of plant diseases (Amadioha, 2001). 

Study has shown that the neem, A. indica as 

a medicinal plant posses potent antifungal 

properties in the leaves which inhibit 

mycelial growth. It contains phytochemical 

compounds such as azadirachtin (Amadioha, 



2001). Ability of neem – leaf extract to 

reduce the mycelial growth of fungi is a 

proof of  its high antifungal properties 

(Verma and Kharwar, 2006). The present 

results are in agreement with all the above 

mentioned studies. It was observed that 

extract from lemon grass showed more 

inhibitory strength on culture of A.  niger 

than on P. expansum. However, the 

inhibitory effect of neem leaf extract was 

comparatively higher on the two fungi tested 

compared to the lemon grass leaf extract. 

The higher inhibitory effects noticed on 

neem leaf extract indicates that it possesses 

higher antifungal properties (Suleiman, 

2010).       

This study has revealed the potential 

of botanicals in the control of pathogens of 

guinea corn seeds in storage caused by 

Aspergillus niger and Penicillium expansum. 

This has gone a long way in providing better 

alternative to the over dependency on 

synthetic fungicides. The facts that A. indica 

and C. citratus leaves  are easily available 

and has easy method of extraction; it can be 

exploited in the control of seed-borne 

mycoflora of sesame. 
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