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 This research was impact of crude filtrates extract from Aspergillusflavusand 

Fusariumoxysporium  to inhibition the growth of fungus Pythiumaphanidermatumat 

10, 20, 30 , 40 and 50% concetrations on PDA. The results showed that A.flavus given 
inhibition of 75.4 % at the concentration 50%. While the F .oxysporium inhibited the 

growth of P. aphanidermatum at 60.25% at the same concentration .The result 

included used a technical study  thin layer chromatograph (TLC), which showed two 
fungi contain extracts which have the different compounds by used( Rf) method, were 

appeared in  A .flavus  2 spots while the number of spots in F.oxysporium extract 4 

spots. The results also showed that extracts might have contained all of the active 
compounds where include alkaloids, tannins, saponins, glycosides, flavonoids, 

carbohydrates, and phenols contained in A.flavus on all effective compounds while the 

tannin not founded in F.oxysporium. 
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INTRODUCTION 

 

Bio-control  was used one or more of the organisms to keep the pathogens under a one  level so that is not 

an economic problem [1], was a successful alternative and a complement to chemical pesticides in crop 

protection ,the term biological control or  Bio-control in different aspect  of biology, as evidenced in plant 

pathology on the use of microorganisms as well as natural products in the form of yeast or enzymes from a 

variety of sources as anti to diseases, and all forms of biological control can be as simple compounds from 

natural ingredients with specialized activities towards any pathogen or complex compounds has multiple effects 

on the host and the pathogen and on this basis has been defined biological control as the use neighborhoods 

endemic or that have been entered with the exception of the host plant resistant to the disease in order to stop the 

activities [2]. 

[3] had been reached that the fungus Penicilliumsp . extract  can discourage the growth of A. flavususing a 

crude extract byHexan and Ethyl Acetate solvents and through the application  the disc diffusion Method where 

attributed the cause inhibition growth of Penicilliumsp. On the production of secondary metabolic materials 

asNaphthalenoids compounds that have proven effective against a range of inhibitory Microbiology [4]. 

The  secondary metabolite products that produced after the end of the rapid growth phase, and does not 

have a clear function in the pathogen  growth, which is produced as a group of similar substances in shape, and 

is a fungus producing secondary metabolic materials well, and believed that this material gives the kind of 

interest selectivity to the object Product living in nature, and proof of this hypothesis comes with a wide range 

of toxic activity such as aflatoxin[5]. 

F.oxysporumdid produce chemicals materials as organic acids, especially phenolic acids such as cinnamic, 

vanillic, coumaric, and ferulic acid [6]. Also the production hydroxycinnamicacids ester and associated multi-

sugars in the plant, as well as another group of acids such as benzoic, p-coumaric and syringic acids which are 

liberated or released during aerobic metabolism of a lignin substance[7]. The importance of P.aphanidermatum 

given by infection to  a wide range of agricultural crops and its resistance to unfavorable conditions so study 
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aimed to extraction of fungal filtrates from two fungi A.flavus and F.oxysporiumandtesting different 

concentrations of these extracts on growth  P.aphanidermatum and detection of the most effective compounds in 

the extracts of A.flavus and F.oxysporium using TLC method.  

 

MATERIALS AND METHODS 

 

1-Fungus Source: 
The fungus (P.aphanidermatum, A.flavus, F.oxysporium)were obtained from the unit of isolation of fungi  

and mycotoxin  /Department of Biology /College of Science /University of Babylon.  

 

2-Types of cultures  Media: 
a-Potato Dextrose Agar (PDA): 

The culture was prepared by dissolving 39 gm from(PDA) powder in amount of distilled water and 

complete the volume to 1000 ml ,then it sterilized in autoclave at 121 Cº and 15pound /in
2
 pressure for 20 

minute. This medium was used for determination of optimum culture media for inhibition process. 

 

b- Potato Dextrose Broth (PDB): 

The media was by dissolving 24 grams of powder liquid medium potatoes in the amount of distilled water 

and complete the size to get to one liter. Added to the center antibiotic Chloramphenicol by 250 mg / L and then 

distributed in flasks glass capacity of 500 and put 300 ml of liquid media in each flask, then it sterilized in 

autoclave at 121 Cº and 15pound /in
2
 pressure for 20 minuteand use this medium according to the purpose of the 

experiment.. 

 

3-The effect  ofthe Crude filtarte ofA.flavus and F.oxysporiumon growth of the p.aphanidermatum: 
a-prepare crude filtrates of fungal: 

The filtrates was prepared by adding 300 ml from  potato dextrose broth which was prepared in(2-b)  into 

eight  flasks(500 ml size),  each flask were inoculated with two disc (1cm diameters)of  5dayold culture on 

PDA, one fromA.flavusand  other  from F.oxysporium and by four flasks each genus. All flask were  incubated 

at 25 ± 2 Cᵒ for 14 days and taking into account shake flask a daily, at  after the incubate ,the  mycelium was 

separated from the culture broth by filtering through filter paper (whatman No. 1), and were then pass the 

filtrates through the filter of Millipore( 0.45)  with the help of  Vacuum Pump and filtrates collected in sterile 

flasks each of them separately and under sterilization conditions, then kept the filtrates in the refrigerator at use 

[8]. 

 

b-Influenceofcrude filtrateon growth of P.aphanidermatum: 

Adding  the crude filtrate for each fungus to eight  flask  (volume 250 ml ,100 ml for each flask) four 

concentration  of filtrate  (15% ,30% ,45% and 60% )added the media with filtrates fungus to Petri dishes and 

repeated every treatment three times with a control treatment of the fungus.The fungal isolated (A.flavus and  

F.oxysporium)were inoculated by taken disc(10 mm) from  the edges of colonies and incubated at 25 Cᵒ for 7 

days  after the arrival of growth of fungus to the edge of the dish was measured  colony of fungal, and the results 

recorded and calculated the percentage of inhibition percentage by following equation [9] 

Inhibition Percentage =
𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑔𝑟𝑜𝑤𝑡 ℎ−𝑡𝑒𝑠𝑡𝑔𝑟𝑜𝑤𝑡 ℎ

𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑔𝑟𝑜𝑤𝑡 ℎ
x100% 

 

4-A study of some chemical properties of the fungal filtrates isolated from fungi A.flavus, F.oxysporium: 
Extracted crude filtratesof A.flavus  and F.oxysporiumthrough addition four flask  of 250 ml each one 

containing 150 ml of PDB,inoculate  each flask with three disks (10 mm) were taken by Cork Borer from the 

edges of colonies grown on PDA five days.  All flask were  incubated at 25 ± 2 Cᵒ for 14 days and taking into 

account shake flask a daily at  after the incubate , the  mycelium was separated from the culture broth by 

filtering through filter paper (whatman No. 1), and were then pass the filtrates through the filter of 

Millipore(0.45)  filtrates collected in sterile flasks each of them separately and under sterilization 

conditions.After this period filtrates were transferred to separating funnel  containing chloroform equal size to 

the size of the filtrate (1: 1) and then shake separating funnel well when it is two layers, then collect the extract 

remaining and dried at a temperature of 40 Cᵒin water bath to obtaining 5 ml of the original size then kept the 

filtrates in the refrigerator at use [8]. 

 

5-ThinLayerChromatography(TLC): 

Used the technology Thin Layer Chromatography plates (TLC)  according to[10]ten microliter aliquots of 

sample extract were spotted 1 cm apart on TLC plates (Silica Gel). The spots were dried and the plates 

developed in solvent system chloroform system: methanol (Chloroform: Methanol) (95: 5) and leave the solvent 

to spread 17 cm distance from the subject of the spot toward the top, then took out the plates to dry degree lab 
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temperature and then examined the separated compounds in the UV device  and a wavelength of 365 

nanometers then calculated values of the relative movement of the spots separated Relative Flow (Rf). 

 

6- Detection of some active compounds in fungi extract: 
Been conducted a series of qualitative measurements for  identify the chemical components or the active 

compounds in these extracts, it was detected the presence of alkaloids, tannins, saponins,glycosides, flavonoids, 

carbohydrates, and phenols as follows. 

 

A. Detection of Alkaloids: 

●Mayer Reagent 

This reagent attended as follows 

1-Add 1.36 g of  2 HgCl in 60 ml of distilled water 

2-dissolve 5 g of potassium iodide in 10 ml of distilled water 

The blending solution (1) and (2) Size and completed to 100 ml by adding distilled water, then added drops 

of this reagent to fungal extracts. The appearance of a white precipitate indicates the presence of alkaloids [11; 

12] 

 

B. Detection of Tannins: 
● Lead Acetate Test: 
 The solution was attended by dissolving 1 g of lead acetate in 100 ml of distilled water, then added a few 

drops of it to a test tube containing 0.5 ml of the extract innate. Be gelatinous textures white precipitate indicates 

the presence of tannins [13;14;15]. 

 

C. Detection of Saponins: 

●dense foam: 
 The preparation of an aqueous solution of the dry extracts of fungi and placed in a test tube and strongly 

requested, be thick foam remain for a long time evidence of saponins[11;16] 

 

D. Detection of Glycosides: 

●Molish Reagent: 
 According to [17;18] using amolish reagent was attended by taking 2 ml of the extract to be tested and 

added to it two drops of solution naphthol- α and this solution shake well, then added 2 ml of sulfuric acid in the 

tube until the emergence of the two layers and violet color separating layer between two layers evidence of a 

glycosides. 

 

E. Detection of Flavonoids: 

●detection of sulfuric acid: 
 Melted 1 ml of the extract in 1 ml of absolute sulfuric acid, emergence of dark yellow color proof that a 

positive detection [19;20] 

 

F. Detection of Carbohydrates: 

●detection of phenol with absolute  sulfuric acid: 
 Reagent phenol was attended by dissolving 25 g of crystals of phenol in 500 ml of distilled water, then add 

0.5 ml of this reagent to 0.5 ml of the extract in a test tube and shake well and then add 2.5 ml of absolute 

sulfuric acid to the solution, was the appearance of the red brown color evidence the presence of 

carbohydrates[21;22]. 

 

G. Detection of Phenols: 

● Ferric Chloride Reagent: 
This detector was attended by dissolving 1 g of FeCl3 in 100 ml of distilled water, wet  filter paper by fungi 

extract , then added drops of reagent ferric chloride and was exposing the paper to the steam ammonia, that the 

appearance of the blue color proof of the presence of phenols [23;24;25]. 

 

RESULTS AND DISCUSSION 

 

1-The effect  of  the Crude filtarte of  A.flavus and  F.oxysporium on growth of the P.aphanidermatum: 
Results shown in table (1) there were significant differences at 0.05 for the type of fungusfiltarteand 

concentration,  and the higher the concentration of raw filtrates of the fungi, the more influence inhibitory on the 

growth of pathogenic fungus in different periods of time for incubation . InA.flavus was 75.4% inhibition rate 
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was the second day of incubation while the ratio was 61% on the sixth day, while inF.oxysporium the rate of 

inhibition 39.9%  in the sixth day.  

The filtrateconcentration at  50%  inA.flavuswas more effect  from 10, 20, 30 and 40% inhibitory effect on 

the growth of P.aphanidermatum and moral differences at the level ( 0.05 ) as figure (1), with inhibition rate  of 

75.4% compared to the other concentrations of 40, 30 , 20 and 10%, which gave the inhibition rates of  71.5, 

66.43, 63.73, 59.46% respectively, while the control treatment given 0% inhibition.As for the filtrate of the 

fungus F.oxysporium results have been close, in 50% wasmore effect fromothers concentrations which have 

inhibitory effect on the growth of P.aphanidermatumat the level of probability of 0.05, It gave the percentage of 

inhibition of 60.25% compared to the other concentrations of 40, 30 and 20 and 10%, which gave the inhibition 

rates of 56, 48.48, 44.33, 42.56%respectively. 

The filtrate types of A.flavus showed moreimpact  in inhibitory effect on the growth of P.aphanidermatum, 

gave less the rate of growth of the fungus and by inhibition of 75.4%, compared F.oxysporiumfiltrate59.61%, 

the lowest rate inhibition at 10% (46.5%) in the same fungus.. 

Results  the filtrate types of  A.flavus which agree  with [26], who confirmed that  A. niger have inhibition  

effect against A. brassicaeand A. brassicicola.[27] refer to the possibility of fungus A. niger in the production of 

mycotoxins and also oxalic acid in liquid media and is one of the antibiotics against parasitic microorganisms on 

the plants. AsA. terreus produces many secondary metabolites which it attributed inhibitory efficiency and 

include Aspulvinone, Asterric Acid, Asterrriquinone, I Butyrolactone, Citrinin, Emodin, Geodin, Itaconate, 

Lovastatin, Questrin and Terrecyclic Acid [28]. 

The  al wasmaplant extract inhibits radial growth of the fungus F.oxysporium due to contain these extracts 

on the active secondary metabolites such assaponins  and flavonoids  chemical compounds with a negative 

impact on the growth of fungus and freed when added to the media which led to a change in the properties of 

media and make it not suitable for the growth of fungus[29]. [30] used of manganese component concentration 

of 50.25 ppm resulted in reduced germination percentage casuals Fusariumoxysporinmf. sp. fungus that causes 

fusarium wilt to tomatoes plant and F.oxysporinmf.sp.redoleus that causesfusarium wilt to plant pepper. 

 
Table 1: the effect of the type and concentration of the filtrates ofA.flavus and F.oxysporiumon growth of the fungus P.aphanidermatum. 

  (cm) after 7 days of incubation 
Impact 

rate of 

Fungi 

type 

Inhibition   rates 

Days 

Concentration 

Fungi type 

 
50% 40% 30% 20% 10% Control 

75.4 81 78 72 73 73 0 2  

A.flavus 

 

65.52 75 70 66 61.2 55.4 0 4 

61 70.2 66.5 61.3 57 50 0 6 

68 82 75 68 58 57 0 2 F.oxysporium 
 
 

43.01 50 46.8 41.25 40 37 0 4 

39.9 48.75 46.2 36.2 35 33.7 0 6 

Interfere Concentration Fungi type Factor 

0.301 0.164 0.214 L.S.D.0.05 

 

 
 

Fig. 1: The effect of concentrations of fungal filtrates rate in the percentage of inhibition of P.aphanidermatum. 

 

2-Amount of relative flow of the (Rf ) filtrates isolated using thin layer chromatography(TLC): 
The results of the separation of fungal extracts using technology TLC (TLC plate) and after plat examined 

under ultraviolet radiation at a wavelength of 365 ,filtrates fungal has varied in the number of spots and the 

values of Rfas in the table (2), with F.oxysporium highest the number is 4 spots, and was followed by A. flavus 

as contained 2 spots onlywith the relative values  Rf has the highest value appeared at the A. flavusis 0.73, and 

the lowest value in same fungus 0.19 in the table (2). 
[31] to get the value of RfinA. niger match standard Rf value to the Malformin toxin and 0.54 by using 

technology TLC. [32] the presence of Mycotoxins type Territrem A (TRA) and B (TRB) Territrem been isolated 
from A. terreuswhich growing  at the center of rice and using technology TLC, having found different Rf values 
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because of the different solvent, It has the value ofRf 0.10 recorded for the poison TRA and 0.07 to the poison 
TRB when using Chloroform solvent while the recorded values of 0, 0.66, 0.88, 0.90 to poison TRA and the 
values 0, 0.43, 0.81, 0.89 to poison TRB when using solvent Benzene, Diethyl Ether, Ethyl Acetate, Acetone 
respectively, as different Rf values also when using different separation systems, amounting to 0.33 poison TRA 
and 0.23 to the poison TRB when using the  Benzene system: Ethyl Acetate) (7: 3) while the value of Rf 0.37 to 
poison TRA and 0.30 poison TRB when use System (Chloroform: Acetone) (93: 7). He explained [33] that the 
fungus Penicilliumradicumdeveloping the center of the liquid malt extract has the ability to produce Auxin and 
including Indol Acetic Acid (IAA) through the match Rf, to 0.6 after extraction filtrate mediated by the use 
of(methanol and Chloroform systemvalues: Ethanol) (80:20). 

 
Table 2: the number of spots and the relative values (Rf) of fungal extracts 

Rf. values Number of spots Samples 

0.73 0.19 2 A.flavus 

0.41 0.35 
4 

F.oxysporium 
 0.67 0.57 

 
3-Effective aggregates of fungal filtrates: 

The results of the current study showed that the effectiveness of inhibitory extracts fungal back to the 
content of the active compounds was investigated by using some different chemical reagents, as chemical 
reagents showed that the fungus studied contain a number of active ingredients and also participated all in they 
do not contain phenols, as in the table (3), with fungusA.flavus extract contains alkaloids, tannins, flavonoids 
,saponins, carbohydrates and a glycosides as in Figure (2), either F.oxysporiumfungus extract was contained 
alkaloids,flavonoids ,saponins,  carbohydrates and  a glycosides  butdoes not contain tannins. [12] the presence 
of alkaloids in the filtrates 102 isolates of Aspergillus including type A.niger, as was the use of technical  TLC 
to separate alkaloids from the secondary metabolic products, as [34] to contain the filter  fungus Aspergillus sp. 
the alkaloids in addition to the two new compound of Phenyl Ether. Said [35] contain the fungus A. terreusgrow 
in the PDA alkaloids. 

The study carried out by [36] to the presence of carbohydrates are mannitol and arabitol in large quantities 
in fungus filter,A. clavatus while also contains small amounts of glucose and Mayoainitosol and Trihazole. And 
with respect to phenols, the results are similar to the findings of the [34] in his study on four types are 
A.niger,A.terreus and Penicilliumsp. and T. harzianum not contain filtrates fungal species on phenols extracts. 

 
Table 3: the results of qualitative statements for fungal extracts. 

F.oxysporium A.flavus A qualitative statements 

+ + 
Detection of alkaloids 

detector Meyer 

- + 
Detection of tannin 

detection of lead acetate 

+ + 
Detection of saponins 
revealed dense foam 

+ + 
Detection of Glycosides 

Molish Reagent 

+ + 
Detection of Flavonoids 
detection of sulfuric acid 

+ + 
Detection of Carbohydrates 

detection of phenol with absolute  sulfuric acid 

- - 
Detection of Phenols 

Ferric Chloride Reagent 

 

 
                                     A             B              C               D            E 
 

Fig. 2: Effective totals for fungal filtrates in A .flavus A=alkaloids B=flavonoids C=Glycosides D=Tanin E= 
       carbohydrate.  
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