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Abstract: Chemical insecticide has been used for many years to eradicate insects as disease 

vector, in which causing negative effects not only to those of target insects but also to the 

environment both in the short and long term. Therefore, it is necessary to determine an 

alternative biological control of this insect by using natural insecticide (bioinsecticide), such as 

using fungi as entomopathogen. As microorganism, fungi, contain of bioactive compound with 

their toxicity could kill the target insect from larvae to adults, called entomopathogen fungi. 

This entomopathogen fungi are presumably eco-friendly and able to produce toxic compound 

which can kill target insect such as cyclopeptida destruxin A, B, C, D and desmethyldestruxin 

B. Two of the fungi which known to be entomopathogenic are Metarhizium anisopliae and 

Beauveria bassiana. Yet, there should be more others, therefore it is necessary to explore and 

isolate any potential bio-insecticide of entomopatogen fungi for disease vectors such as from 

flies (Musca domestica) and cockroach (Periplaneta americana). This study found three isolated 

fungi from flies (L1, L2, L3). They were Geotrichum sp., Penicillium sp., and Aspergillus sp. 

Three isolated fungi from cockroach (K1, K2, K3) were also found, they were identified as 

Aspergillus sp., except for K3 Penicillium sp. 

 

Keyword: bioinsecticide, entomopathogen, Aspergillus, Penicillium, Geotrichum  

 

1. Introduction 

Many cases of vector-borne diseases in the community are transmitted by flies and cockroaches, which 

act as vectors for parasitic diseases such as ascariasis, diarrhea and dysentery. Chemical insecticides are 

widely used in controlling such vectors, however, negative externalities emerged from the usage of such 

insecticides are evident in recent studies, i.e. resistance to vectors, the death of non-target animals, and 

pollution [1,2]. Therefore, it is necessary to explore the potential of natural materials that are not only 

effective in eradicating insects that acts as a vector role, but also safe for both health and environment; 

such as entomopathogenic fungi. 

Entomopathogenic fungi which are known to be able killing mosquito larvae are Geotrichum candidum, 

Beauveria bassiana, Metarhizium anisopliae. These fungi produce destruxin B and beauvaricin 

compounds which are considered effective in killing larvae (larvicides) [3]. This study by employing 

Beauveria bassiana against the Orthoptera Order, found that increasing in conidia concentration up to 

108 conidia/ml caused 43.33% death [3]. Isolation of entomopathogenic fungi, Metarhizium anisopliae, 
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also indicated able to control flies (Musca domestica L.) (Diptera: Muscidae) [4], while this 

Metarhizium sp. isolate was also pathogenic to S. litura eggs [5]. Yet, the ability of fungi to kill target 

insects depends on the enzymatic activity of fungi itself [6]. These enzymes contribute in the process 

of fungal infection in target insects, starting from spore penetration into the host's body until attacking 

the insect's digestive tract. The types of fungi that are potential to act as bioinsecticides for insect disease 

vectors is still limited, therefore, this study thrives to explore the isolation and identification of 

entomopathogenic fungi originating from flies and cockroaches. 

2. Methods 

This research was conducted in April - November 2018 at the Microbiology Laboratory of the 

Department of Biology, Faculty of Maths and Sciences, The University of Lampung. The tools and 

materials used in this study were adjusted to meet the requirement of conducting this study, while the 

equipment followed the standards of isolation and identification for fungi by the Microbiology 

Laboratory. This research was conducted through two stages; the isolation stage and the identification 

stage. Insects used as entomopathogenic fungal agents are originated from Musca domestica (flies) and 

Periplaneta americana (cockroaches). The identification process was performed, both by macroscopic 

and microscopic, on the morphology of colony. 

Entomopathogen Fungi Isolation 

Insects used to determined for entomopathogenic fungi agents were cockroaches and flies. These insects 

were left to die, then placed in a petri dish covered with a damp sterile filter paper. The petri dishes 

were left at room temperature (28-30ºC), for 10 days until the insect's body was covered with fungi. 

The fungi that grows on the insect body were isolated then planted on the PDA medium. Then, they 

were incubated at room temperature (28-30°C), for 14 days. As fungi started to emerge, they were left 

to be purified on a sloping medium for identification. Macroscopic and microscopic identifications were 

carried out by following other studies [7, 8]. The goal from macroscopic identification was to identify 

colony’s color and shape, while microscopic identification aimed at identifying the hyphal structure, 

spore’s shape and location, and the presence of special structures (vesicles, stericata, vialid l) following 

other study [9]. The results of the observations were analyzed descriptively and presented in tables and 

figures 

3. Results and Discussion 

The study indicated that there were 6 fungi isolates collecting from houses flies and cockroaches.  Their 

characters can be seen in Table 1 for macroscopic characters and Table 2 for microscopic characters.  

 

 

Table 1. Macroscopic morphological characteristics of the colony of fungi isolates from flies and 

cockroaches       

 

No  Animal 

sample 

Isolate 

code 

Color Shape Edge 

Surface Base 

1 House flies L1 White Hyaline Circular Entire  

2 L2 Green Hyaline Circular Undulate  

3 L3 Yellowish-white Hyaline Rhizoid Filamentous 

4 Cockroaches K1 Grayish-green White Circular Undulate  

5 K2 Black White Circular Undulate 

6 K3 White Hyaline Myceloid  Filamentous  
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From the macroscopic characters then identification of entomopathogenic fungi was further 

investigated as well as their microscopic characters. Macroscopic characteristics of Isolate L1 (Table 

1) consisted of colony with white and cotton-like filaments, they also had smooth and even edges.  

Isolate L1 was consisted of insulated hyaline hyphae which did not have conidiophores. Their isolate 

colony and morphology of entomopathogenic fungi from flies and cockroaches could be seen in Figure 

1.   

 

 

Table 2. Results of the microscopic character identification of entomopathogenic fungi isolates from 

flies and cockroaches 

 

Isolate Conidia 

Structure 

Conidiophore Hypha Vesicle Phialide Foot-

cell 

Identification 

L1 Short & 

cylindrical 

- Insulated - - - Geotrichum 

sp. 

L2 Globose Branched off Insulated - single - Penicillium 

sp. 

L3 Globose Erect Insulated Oval single Yes Aspergillus 

sp. 

K1 Globose Erect Insulated Oval single Yes Aspergillus 

sp. 

K2 Globose Erect Insulated Oval single Yes Aspergillus 

sp. 

K3 Globose Branched off Insulated - single - Penicillium 

sp. 

 

 

  L1 

 L2, K3 
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  L3, K1 ,K2 

Figure 1. Isolate colony and morphology of entomopathogenic fungi from flies and cockroaches                                                                                             

 

Conidia (arthospores) are short and cylindrical with insulated end that form chain-shaped, and at the 

size of 5 µm (Figure 1, L1). This morphological characteristic gives well resemblance to the Geotrichum 

sp. genus. 

 

The colony from L2 and K3 isolates were either green or white, with white edges. The result showed 

that L2 and K3 have a morphological structure like a brush. The conidia was round-shaped or cylindric-

shaped with a diameter of 2.5 µm. It also resembled chain-shaped and was located at the end of a single 

phialide. The result also revealed branch that support the round-shaped phialide. The conidiophores 

were branched off. The length of the conidiophores was ranging from 22.5 to 27.5 µm.  

 

Based on the morphological characteristics observed, L2 and K3 isolates had characteristics in 

accordance with findings by Kurasein [8], in which Penicillium sp. genus was characterized by its 

feature of hyphae with septa, conidia, sterigma, and conidioconidia (shown in Figure 1). In addition, 

other characteristics of Penicillium sp. were also noted, such as having branched mycelium, 

conidioconidia that appear on the surface of the conidia with clustered sterigma, and conidia form chains 

[9]. 

 

Isolates L3, K1 and K2 were characterized by insulated hyphae with a diameter of 7.5 µm. The 

conidiophore was at length 275 µm, while also having upright and simple structure. On the top of the 

conidiophore, single phialide was attached to the vesicle. The vesicles were oval-shaped with a diameter 

of 25x20 µm. Its conidia was 5 µm in length with a round-chain-shaped at the end of pumpkin-shaped 

phialide (Table 2). This morphological feature resembles to the genus Aspergillus sp (Figure 1, L3, K1, 

K2). 

 

Microscopically of Aspergillus sp. with a bluish-green round-shaped conidia, while the head of the 

conidia (vesicle) is clavate or round-shaped, and as its colony grows, it would experience transformation 

into oval-shaped (columnar) and own conidia stalk (conidiophora) [10]. In addition, according to other 

study [11], Aspergillus sp. had sterigmata which seemingly cover the upper half part of the vesicles, it 

also had conidia with a serrated surface. 

 

The size of conidia in Aspergillus might vary due to the differences in gene regulation that determine 

the establishment of conidia through the conidiation process. Such process leads to the difference in 

gene expression [12, 13]. 

 

The color and time needed for growth of fungi colonies might be affected by several factors; i.e. 

nutrition, pH, temperature and humidity. Different types of fungi require different nutrition. Therefore, 

even different types of fungi might be grown in the same media and environmental conditions, it was 

possible that they would respond differently. Each type of fungi had a different optimum requirement 

of pH, temperature, and humidity to support its growth, for instance, Aspergillus flavus fungi requires 

pH of 6, temperature of 25 ℃ and humidity of 90; whereas Penicillium chrysogenum requires pH of 7, 

temperature of 30 ℃ and humidity of 90 for its growth [14]. 
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4. Conclusion 

1. Three fungi isolates were obtained houseflies, they were L1, L2 and L3 and through macroscopic 

and microscopic identification they revealed to be Geotrichum sp, Penicillium sp. Aspergillus sp. 

2. Three fungi isolates also fund from cockroaches, they were K1, K2 and K3, which were identified 

to be Aspergillus sp. and Penicillium sp.  
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