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Abstract---This study was conducted in the Department of Life 
Sciences / College of Education for Pure Sciences / University of 

Karbala, where the effects of the alcoholic and aqueous extract of 

cloves on 21 aflatoxin-producing fungi isolated from foodstuffs were 

studied. 2.5 If compared to the comparison treatment and treatments 
in which concentrations of water and alcoholic extracts of cloves were 

used, if the alcoholic extract of cloves showed a high effectiveness in 

inhibiting the tested fungi, it was inhibitory for all fungi producing 
aflatoxin at a concentration of 2.5 mg/ml. As for the aqueous extract 

only, the results of the statistical analysis at the probability level of 

2.5 mg / ml, there were clear significant differences between the 
tested fungi and high significant differences between The comparison 

treatment and the concentrations used for the extract Watery 

carnation The results of the study also showed that the alcoholic 
extract is more effective in inhibiting the growth of fungi than the 

aqueous extract. 
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Introduction  
 

Aflatoxins are one of the most important and dangerous types of mycotoxins, as 

they are either fatal or carcinogenic to the liver, produced by Aspergillus flavus, 
Aspergillus species (Balina et al, 2018). History has recorded many accidents 

caused by aflatoxin toxins, which claimed the lives of thousands of people in 

different countries and at different times (Patel et al, 2015. Al-Saeedi, 2002). 

Aflatoxin (AF) was called by this name because its origin is from the fungus 
A.flavus. The discovery of mycotoxins is the most important event in mycology, 

during which the so-called (Golden Age) appeared, the era of the emergence and 
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discovery of many mycotoxins produced by the rest of the fungi such as 

Penicillium and Fusarium which The toxins produce Ochratoxin and Pauline 
(Angele et al, 2018. Nagash, 2010). for the fungus AS. Flavus has different colors, 

it appears in green, blue, white and others. We can see it on bread, oranges, 

grapes, barley, cherries and corn, and it may grow on clothes and other moist 

objects that are not exposed to sunlight (Al-Janabi, 1988; Golan Barkia and 
Paster, 2008). The health problems of people who eat food contaminated with 

mycotoxins do not appear quickly. Food habits and the dose consumed will 

determine when the pathological symptoms of poisoning appear. At that time, the 
mycotoxin has caused great harm within the human body by targeting the vital 

internal organs in the body such as the heart, kidneys, liver and lymphatic 

system. Among the main problems resulting from mycotoxins are cancers, 
cirrhosis of the liver, weak immune system, kidney failure, heart failure ... and 

others (Matani, Najm Uday, 2014). Fungicides play a major role in combating 

fungi for many years, but their frequent use has shown many problems such as 
environmental pollution in addition to the emergence of resistant strains by fungi. 

polluting the environment (Khalil et al., 2005). Accordingly, this study aimed to 

determine the efficiency of clove extracts with different concentrations on the 

growth of toxic fungi that produce aflatoxin toxin. 
 

Materials and Working Methods  

 
Collecting plants 

 

The cloves were purchased as herbs from herbalists' shops, not ground. The 
herbs included cloves, and they were diagnosed in the herbarium of the College of 

Education for Pure Sciences, and then they were ground with an electric grinder 

and kept in bags until they were used. Preparation of the aqueous extract of 

cloves Prepare the aqueous extract with a weight of 50 g of dry powder of the clove 
plant and add to it 1000 ml of distilled water in a glass beaker and leave for a 

whole day at room temperature, then filter the mixture using several layers of 

clean gauze to get rid of plankton, then filter the extract using 0.1 type filter 
papers Whatman No . The extract was dried in clean glass dishes at laboratory 

temperature for several days until the weight was stabilized. The process was 

repeated to obtain a sufficient amount of the extract, then collected and preserved 
in opaque and sterilized bottles that were placed in the refrigerator at -4°C until 

use (Ahmed et al, 1998). 

 
Preparation of alcoholic extract of clove 

  

The alcoholic extract of clove was prepared in the same way as the aqueous 

extract, but ethyl alcohol with a concentration of 96% was used instead of 
distilled water (Khanzada et al., 2006). The plant extracts were sterilized with a 

Milipor Filter (0.22) in diameter. 

 
Method of preparing concentrations of aqueous and alcoholic plant extracts. 

 

The concentrations (2.5, 5, 10, 15, 20) mg/ml were prepared, where the 
concentrations were calculated according to the law C1V1 = C2V2 as follows 



 

 

11207 

1- 2 g of the extract was dissolved in 100 ml of culture medium to obtain a 

concentration of 20 mg/ml 

2- 1.50 g of the extract was dissolved in 100 ml of culture medium to obtain a 

concentration of 15 mg / ml  
3- 1 g of the extract was dissolved in 100 ml of culture medium to obtain a 

concentration of 10 mg/ml 

4- 0.5 g of the extract was dissolved in 100 ml of culture medium to obtain a 
concentration of 5 mg/ml 

5- 0.25 g of the extract was dissolved in 100 ml of culture medium to obtain a 

concentration of 2.5 mg/ml  
 

Testing the effect of alcoholic and aqueous extract of clove plant on the 

growth of aflatoxin-producing fungi isolated from foodstuffs 
 

The PDA culture medium was prepared, sterilized by an osmosis device, cooled to 

a temperature of 45 °C, and the antibiotic Amoxicillin was added at a rate of 250 

mg / liter to inhibit bacterial growth. Then, the dried plant extracts were mixed 
with the medium according to the method of Sundhakar and his group (2009) to 

prepare concentrations (2.5, 5, 10, 20, 15) mg/ml culture medium at the rate of 

three replicates for each concentration, and after solidification in the plates, the 
growing fungus disc with a diameter of 5 mm was placed on the 7-day-old PDA 

medium in the center of the plate. A negative control was used that included a 

plate containing culture medium without any addition of any substance ( Al-
Janabi, 2004). The dishes were incubated at a temperature of (25 +-2 C) for 7-10 

days, then the diameter of the developing fungal colony (average of two 

perpendicular diameters) was measured. The results were recorded and the 
percentage inhibition was calculated according to the following equation 

Inhibition percentage = (average colony diameter in control dishes - average 

colony diameter in treated dishes colony average in control dishes) x 100% (Uma 

et al, 1992; Wanchaitanawong et al, 2005) . 
 

Determination of the minimum inhibitory concentration value of the 

alcoholic extract of clove 
 

Was prepared by mixing the alcoholic extract with the culture medium in order to 

obtain concentrations (0,25, 0.5, 1, 1.5, 2) mg / ml and an average of three 
replicates for each concentration (Sundhakar and his group, 2009). The results 

were recorded based on the presence of growth (+) and the absence of growth (-) If, 

after the lowest concentration of the extract, no fungal growth appeared, the 

lowest inhibitory concentration is the minimum inhibitory concentration (Al-
Ghazali and Al-Zawahiri, 2012). 

 

Results and Discussion 
 

Effect of aqueous and alcoholic extracts of cloves on the growth of some 

aflatoxin-producing fungi isolated from foodstuffs 
 

The results showed that the inhibitory activity of plant extracts (aqueous and 

alcohol) towards the tested fungi depended on the type of extract and its 
concentration in addition to the type of isolate. 
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Results of the effect of aqueous extract on the growth of aflatoxin-producing 

fungi isolated from food 
 

Table (1) shows the effect of aqueous extract on the growth of 21 aflatoxin-

producing mushrooms isolated from food. The diameters of the colonies were 
measured in mm. The diameters were compared in the case of using 

concentrations (2.5, 5, 10, 15, 20) mg / ml of culture medium with the diameter 

of the colony in the case of the control, which included culture medium without 

any addition. Through the results it was found that the fungus Penicillium 
griseofulvum was the most effective in the aqueous extract of clove, with an 

average diameter of 7.25 mg. The most resistant fungus was Penicillium oxalicum, 

with an average diameter of 17.75 mg. As for the concentrations, the results 
showed that the aqueous extract inhibited some aflatoxin-producing fungi by 

100% at different concentrations. In the fungi Aspergillus austwicki, penicillium 

griseofulvum, Aspergillus caespitosus, As.caespitosus, the complete inhibition 

occurred at a concentration of 15 mg/ml and in the fungi Aspergillus oryzae, 
Aspergillus flavus, Trichophyton mentagrophytes, Cladosporium cladosporioides, 

Penicillium brevicompatum, Gibberlla intermedia, Debaryomyces hansenii, 
Aspergillus caespitosus, Aspergillus versicolor The complete inhibition was at a 

concentration of 20 mg/ml. 
 

Table (1) Effect of different concentrations of aqueous extract on the growth rate 

of aflatoxin-producing fungi isolated from food 
 

 Type of fungi contro

l 

Conce

ntratio

n 
2.5 

Mg\ml 

 

5 

MG\M
L 

 

10 

MG\M
L 

 

15 

MG\M
L 

 

20 

MG\M
L 

Total 

1 Penicillium oxalicum 46 35 4.00 2.00 1.00 0.50 17.75 

2 Penicillium expansum 52.5 14 8.00 2.00 1.25 0.25 13.00 

3 Aspergillus flavus 60 15.75 10.00 3.50 0.75 0.05 15.00 

4 Cladosporium 
uredinicola  

42 14 6.00 1.75 0.50 0.25 10.75 

5 Spergillus sydowii 27.5 22 8.00 2.50 0.50 0.25 10.13 
 

6 Aspergillus oryzae 30 20 10.00 3.75 0.75 0 10.75 

7 Aspergillus tamarii 33 14 3.00 1.12 0.25 0.25 8.60 

8 Apergillus nomius 68 58 18.00 5.00 0.56 0.37 24.99 

9  Altenaria triticina 60 16 3.50 4.00 0.58 0.05 14.02 

10 Penicillium griseofulvum 25 12 5.00 1.50 0 0 7.25 

11 Aspergillus  austwicki 60 12 6.00 2.00 0 0 13.33 

12 Asprgillus flavus 
 

39 27 11.50 4.50 0.50 0 13.75 

13 Cladosporium 
cladosporioides 

42.25 19.25 12.00 5.50 0.25 0 13.21 

14 Actinomucor elegans 39 12 6.50 3.00 0.25 0 10.16 

15 Penicillium 
brevicompatum 

45 28 10.50 2.50 0.50 0 14.42 
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16 Trichophyton 
mentagrophytes 

45 12 6.50 1.50 0.25 0 10.88 

17 Gibberella intermedia  56.25 25 6.00 1.00 0.50 0 14.79 

18 Deparyomyces hansenii 48 10.5 4.50 1.25 0.50 0 10.79 

19 Aspergillus caespitosus 60 7.5 4.00 1.00 0 0 12.08 

20 Aspergillus flavus 48.5 12 4.50 1.50 0.25 0 11.13 

21 Aspergillus versicolor 52 18 10.00 2.00 0.25 0 13.70 

 Mean S.D 

 

47.12 19.24 7.50 2.52 0.45 0.10 12.88 

 V.P 0       

 DSL 4.24       

 

The above results represent the average of three replicates of the control 

treatment, which included culture medium without any addition, and represented 

a negative control 
 

Results of the effect of the alcoholic extract of cloves on the growth of 

aflatoxin-producing fungi isolated from foodstuffs  
 

Table (2) shows the effect of alcoholic extract on the growth of 21 aflatoxin-

producing mushrooms isolated from foodstuffs. The diameters of the colonies 
were measured in mm. The diameters were compared in the case of using 

concentrations (2.5, 5, 10, 15, 20) mg / ml of culture medium with the diameter 

of the colony in the case of the control, which included culture medium without 

any addition. Through the results it was found that the fungus Penicillium 
griseofulvum was the most abundant in the alcoholic extract of cloves, with an 

average diameter of 4.67 mg. The most resistant fungus was Aspergillus nomius, 

with an average diameter of 11.3 mg. As for the concentrations, the results of the 
statistical analysis showed that the alcoholic extract inhibited all aflatoxin-

producing fungi by 100% at a concentration of 2.5 mg/ml. The results of the 

statistical analysis showed that there were high significant differences at the 
probability level of 2.5 if compared to the comparison treatment and the 

treatments in which the concentrations of the water and alcoholic plant extracts 

of cloves were used. The alcoholic extract of clove showed a high efficacy in 

inhibiting the tested fungi, as it was inhibiting all aflatoxin-producing fungi at a 
concentration of 2.5 mg/ml. As for the aqueous extract only, the results of the 

statistical analysis at the probability level of 2.5 mg/ml, there were clear 

significant differences between the tested fungi and high significant differences 
between the comparison treatment and the concentrations used for the aqueous 

extract of cloves. 

 
Table (2) Average diameters of fungal colonies in mm using alcoholic extract with 

different concentrations compared to the control treatment 
 

 Type of fungi contro
l 

2.5 
Mg\ml 

5 
Mg\

ml 

10 
Mg\

ml 

15 
Mg\

ml 

20 
Mg\

ml 

Total 

1 Penicillium oxalicum 64.00 0 0 
 

0 
 

0 
 

0 10.67 
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2 Penicillium expansum 52.00 0 
 

0 
 

0 
 

0 
 

0 
 

8.67 

3 Aspergillus flavus 60.00 
 

0 
 

0 
 

0 
 

0 
 

0 
 

10.00 

4 Cladosporium 
ueidincola 

50.00 0 
 

0 
 

0 
 

0 
 

0 
 

8.33 

5 Aspergillus sydowii 50.00 0 
 

0 
 

0 
 

0 
 

0 
 

5.00 

6 Aspergillus oryzae 30.00 0 
 

0 
 

0 
 

0 
 

0 
 

5.00 

7 Aspergillus tamarii 30.00 0 
 

0 
 

0 
 

0 
 

0 
 

5.83 

8 Aspergillus nomius 35.00 0 
 

0 
 

0 
 

0 
 

0 
 

11.30 

9 Alternaria triticina 68.00 0 
 

0 
 

0 
 

0 
 

0 
 

10.00 

10 Penicillium griseofulvum 60.00 0 
 

0 
 

0 
 

0 
 

0 
 

4.67 

11 Aspergillus austwicki 28/00 0 
 

0 
 

0 
 

0 
 

0 
 

10.00 

12 Aspergillus flavus 60.00 0 
 

0 
 

0 
 

0 
 

0 
 

6.00 

13 Cladosporium 

cladosporioides 

40.00 0 
 

0 
 

0 
 

0 
 

0 
 

7.00 

14 Actinomucor elegans 
 

42.00 0 
 

0 

:  

0 
 

0 
 

0 
 

5.96 

15 Penicillium 
brevicompatum 
 

35.00 0 
 

0 
 

0 
 

0 
 

0 
 

8.00 

16 Trichophyton 
mentagrophytes 
 

 0 
 

0 
 

0 
 

0 
 

0 
 

8.00 

17 Gibbererlla intermedia 
 

48.00 0 
 

0 
 

0 
 

0 
 

0 
 

10.00 

18 Debaryomyces hansenii 48.00 0 
 

0 
 

0 
 

0 
 

0 
 

9.33 

19 Aspergillus flavus 60.00 0 
 

0 
 

0 
 

0 
 

0 
 

9.33 

20 Aspergillus caespitosus 
 

56.00 0 
 

0 
 

0 
 

0 
 

0 
 

8.00 

21 Aspergillus versicolor 
 

56.00 0 0 0 0 0 8.33 

 Maen S.D 48.61 0 0 0 0 0  

 LSD 2.94       

 P.V 0       
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The above results represent the average of three replicates of the control 

treatment, which included culture medium without any addition, and represented 

a negative control. 
 

The alcoholic extract of cloves proved to be more efficientin inhibiting the tested 

fungi than the aqueous extract. The reason for this may be due to the ability of 
ethyl alcohol to extract and dissolve the active substances in the used parts of the 

plant, the most important of which are resins, fluorides, flavonoids, tins and 

soaps, some of which dissolve in polar solvents but not others. Solvents such as 

alkaloids, which work to disrupt the cell membrane permeability, which results in 
the cell losing small molecules such as amino acids, simple sugars and ions, 

which leads to a decrease in the metabolic activities of the cell, including energy 

metabolism, active transport and the process of synthesis of proteins and acids 
As for the aqueous extract of cloves, it had a lower efficiency than the alcoholic 

extract in inhibiting the growth of the tested fungi. These results may explain the 

fact that water is less able to replace most of the active substances such as 
phenols, terpenes, flavonoids and others that have an inhibitory effect on the 

growth of fungi, while organic solvents such as Ethyl alcohol has a high ability to 

dissolve many active substances found in plants, and this agrees with the 
researcher (Hassan Alaa Khader et al., 2012). 
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