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Abstract

The current research aimed to investigate the effect of suspensions

and filtrates(secondary products) of the fungus

Paecilomyces lilacinus in the control of eggs and larvae of house fly Musca domestica where the mortality percentage of
eggs amounted to 96.66% at the concentration of (1*10°%) spore / ml after 24 hours of treatment, while the lowest rate of
53.33% at the concentration (1*10°) spore / ml in the same time period , The fungal suspension affected the three larval
stages with the highest mortality rate (90.00.93.33.96.66) respectively at the concentration of 1 * 10° spore/ ml after 72
hours, whereas the lowest rate reached (20,23.33.33.33%) respectively in the same time. The products of secondary
metabolites were detected by HPLC technique at different incubation periods showed highly toxic to the larvae. The
concentration 100% with a 28 day incubation period caused high mortality rate (90.00, 93.33, 96.66 ) % for the three larval
stages respectively and the mortality rate reached (53.33 , 56.66 , 66.66 )% respectively for concentration 25% , at the same
incubation period and the same of time . This confirmed that this fungus has a very promising future in the control of

medical insects.
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INTRODUCTION
Housefly M.domestica (Diptera: Muscidae) is a global
insect responsible for causing disturbance, irritability, and
food damage, and is an important vector of disease in both
people and animals. Correlations between homes and
pathogens can lead to outbreaks of diseases such as
typhoid, cholera, tuberculosis, dysentery, infantile
diarrhea and anthrax.  ( 14,27). Household habits such
as walking and feeding on garbage and waste make them
highly proliferative agents of pathogenic pathogens to
human and animal groups (42). , It is important to control
M. domestica to improve the health of people, livestock
and poultry.Traditional pesticides are used primarily to
control M. domestica in the short term(10,29), but the
indiscriminate use of pesticides has led to serious
problems including both pesticide resistance and the
residual effects of chemicals used in pesticides. 7. Insect
resistance Houses are now a global problem - and are
increasing (38) At the moment, homes resist almost all
traditional  insecticide groups, including organic
phosphates, organic chlorine, carbamite and pyrethroids.
(6). Problems related to resistance and impacts and high
chemical costs have opened the door to other alternatives,
such as pathogenic fungi to insects, which have the ability
to control this pest insect. (16) Compared to synthetic
insecticides, pathogenic fungi have low toxicity to
mammals. In addition, their natural spread in the
household population provides great potential for
managing the household population (23) .A large number
of cases of house control have been reported through rapid
killings and high infection rates of fungi including
Beauveria bassiana (Vals). , Metarhizium anisopliae
(Metsch.) Sorok (21) and and Paecilomyces lilacinus (33).
Research efforts are still needed to explore any local
isolates of pathogenic fungi that work effectively in local
environments and thus can compete with traditional
insecticides. According to the importance of the home as a
medical and veterinary pest, the present study is designed
to verify the effectiveness of Paecilomyces lilacinus on

domestic groups consisting of both eggs and larvae.

MATERIALS AND METHODS OF WORK:
I: Isolation of P.lilacinus:
P.lilacinus was isolated from Cadaver of house flies and
was grown on the PDA medium. It was diagnosed by
taking a small portion of the fungal growth through a
sterile vector from the fungus farm and placed on a sterile
filter paper pasted into a petri dish cover. The spores then
placed the slide cover and studied the colony's
characteristics under the light microscope and the fungus
was diagnosed using the taxonomic keys (12,9) .
11: Preparation of filtrates(secondary metabolites) and
suspensions of P.lilacinus:
The media PDA was free agar and distributed in 250 ml
bottle of 150 ml of bottle and the center was sprayed with
0.5 cm diameter tablets of corks from the five-day
P.lilacinus colony . The filter was incubated at a
temperature of 23'm for 10,14,21,28 days and then filtered
using the Whatman No.1 filter with Buechner and with the
help of the air discharge device, the filter was re-filtered
with 0.22p and 25%, 50% and 75% 100% by distillation
with distilled water, and the fungal suspension
concentrations, (1*10° , 1*10° ,1*10" , 1*10® , 1*10°%
were obtained based on the equation (25) .
111 :Biological effect of P.lilacinus on the eggs and
larval stages:

In this aspect, the effect of the fungus in the egg and the
larval stage I, Il and 111 was tested.

A-Effect of P.lilacinus on the egg:

Prepare 24-hour eggs from the permanent farm female in
the lab. and place 100 eggs in each petri dish and spray
the eggs with 5 ml of each concentration of fungus
suspension with a hand-brush of approximately 15 cm.
The comparison treatment was sprinkled with distilled
water. Repeat the experiment three times and the same
treatment comparison and calculated the proportion of
hatching eggs after 24 hours.

B -Effect of P.lilacinus in larval stages:
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To determine the biological effect of the fungus in the
three larval stages, the first stage larvae were taken within
24 hours after hatching sufficient number of eggs. The
larvae of the second and third phases were prepared from
sufficient numbers of the previous phase. They were
placed individually in glass tubes and containers on
sufficient food Sterile larvae were monitored daily until
dissociation. Ten larvae from each of the three phases
were placed in a sterile 250 ml glass container and treated
with bioaccumulation reagents with the said fungal
suspension and control treatment in the manner indicated
(2-3).

The experiment was repeated three times for each
concentration and treatment of control, and the losses
were calculated daily for three days. The effect of the
fungicide was examined at different concentrations. The
percentage of mortality was corrected according to the
equation .

1V: Testing the ability of P.lilacinus to produce toxins and
some secondary metabolites and different incubation
periods with HPLC technologies

A - Detection of HPLC toxins production:

The analysis was carried out in the laboratories of the
department of Environment and Water of the Ministry of
Science and Technology, where the toxins produced by
P.lilacinus, such as Paecilotoxin, were detected using the
Skyam HPLC technique and using a mobile phase (DW:
5% Formic acid: methanol (20: 5: 75) and the C18-ODS
separation column (25 cm and 4.6mm) using the
Fluorescence detection detector and the mobile phase.
(Flow rate = 1ml / min). After the analysis of the standard
material was obtained by taking 0.1 g of the standard
toxin and dissolving 250 ml in a 250 ml volume vial
where the initial concentration was 40 pg / ml or 40 ppm,
ml of the initial concentration and complete the volume to
10 ml in a 10 ml volume vial. 100 pl of the last
concentration was taken and injected into the HPLC (41).
Based on (3), The concentration of toxins in the fungus
samples was calculated.

B - Extraction of amino acids by HPLC:

Take 10 g of the sample and add 15 ml of 6-unit
hydrochloric acid and add a solution of 20: 20 phosphate
and methanol, put in a sealed vial. After the
decomposition is completed, dry under low pressure and
then put in the dryer for 24 hours to remove the acid by
adding Sodium hydroxide 6 molar is standard and then
diluted to 200 ml. It is recommended to use the rotary
evaporator to 1 ml.

1- Derivation:

Take 10 pl of the standard solution or sample and mix
with 10 pl of phenyl isothiocyanat (PTIC) for 1 minute
and add 50 plof sodium acetate at a concentration of 0.1
mM PH = 7 and mix the solution thoroughly for a minute
and then take 40 pL In the device.

2 - Determination of amino acids:

The analysis was carried out in the Environment and
Water Laboratories / Ministry of Science and Technology
using the Korean amino acid analyzer (Amino Acid
Analyzer) origin, the vehicles were estimated based on the
method provided by (39).

V: Statistical analysis:

The data were analyzed according to the design of the
randomized complete analysis (RCD) and the least
significant difference was used in diagnosing the
statistical differences between the coefficients.

RESULTS AND DISCUSSION
First: Biological testing of P.lilacinus suspension in eggs
and larval larvae of M.domestica:
A - Eggs
Table (1) shows the effect of different concentrations of
fungal suspension in domestic fly eggs with a mean loss
rate of 1x10°spore / ml of 53.33%. The mortality rate
gradually increased to 60%, 73.33 and 86% in the 1*10°,
1*10” and 1*108. The highest mortality rate was 96.66%
at 1*10%pore / ml. There was a significant difference
between all concentrations. The higher the concentration,
the higher the percentage of mortality (13). Many
researchers have speculated that there is no hatching For
the eggs when dealing with the fungus mentioned that the
fungal plays an important role in facilitating the process of
penetrating the fungus egg easily and thus able to enter
into the egg and break the embryos because of the
metabolic materials produced by fungi such as toxins and
unsaturated fatty acids or cause mutations on the eggs and
thus eggs unable from Maturation and ovals (19,8,22 ).
P.lilacinus parasites on nematode eggs in general, with
low nematode communities, such as banana nematodes, R.
similison banana, Heteroderaspp. and H. schachtii and H.
glycines are significantly treated when eggs are treated
with the fungus (11). P.lilacinus reduced egg hatching
rates by 63% when tested for its biological efficacy
against Meloidogynehapla (8, 35) isolated the fungus from
nematode eggs and H.avenae and tested the effect of
laboratory on the rate of hatching eggs, as the percentage
of the infected eggs 70-100%. (36) found that nematode
eggs treated with the suspensions of three different strains
PLA, PLB, and PLM of P.lilacinus decreased
significantly between 88-89% compared to control factor
after seven days of treatment and interpreted fungus
Mentioned by several researchers as ( 22) penetrating the
fungal filaments of the mentioned fungus to the cuticle
layer using an electron microscope. (18) tested the effect
of the fungus mentioned in the egg hatching of the
nematode worms where the hatching rate decreased to
68.43% compared to 56.43% and 52.25% for
Trichodermaharizianum and T. virens respectively. The
results of the laboratory experiments showed the ability of
the fungus under investigation to inhibit hatching of
parasitic nematode eggs on the tomato
Meloidogynejavanica by 94%, especially when using the
concentration of 3000 pg / ml 48 hours after laying eggs
in the petri dishes inside the incubator (4) . noted that the
house fly egg mortality rate was 18.66% for the
concentration of 2 * 10%spore/ ml. It increased to 36.66%
for the concentration of 2 * 10°pore / ml when treated
with pods belonging to the fungus Metarrhizium
anisopliae.
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Table (1) Effect of different concentrations of P.
lilacinus suspensions in the percentage of larval
mortality of M.domestica

Percentage of eggs and larval larvae after 1 hour

stage Con. 24 h 48 h 72 h
1*10° | 53.33 - -
1*10° 60 - -

Eggs 1*10" | 73.33 - -
1*10® 80 - -
1*10° | 96.66

control 0 0 0

:Bi?;?sl 1*10° | 20 26.66 33.33
1*10° | 26.66 40 46.66

First 1*10’ 40 53.33 56.66
1*10® | 66.66 83.33 86.66
1*10° 90 93.33 96.66

control 0 0 0
1*10° | 16.66 20 23.33
1*10° | 23.33 33.33 36.66

Second | 1*10" | 36.66 50 53.33
1*10® 60 73.33 76.66
1*10° | 86.66 90 93.33

control 0 0 0
1*10° | 13.33 16.66 20
1*10° 20 30 33.33

Third 1*10’ 30 46.66 50.00
1*10® | 53.33 70 73.33
1*10° 80 86.66 90.00

Control 0 0 0

LSD between phases = 2.89, LSD for time = 2.89, and LSD
between concentrations = 3.73 LSD, for inter-factor correlation
=11.20

B- Larval stages

Table 1 shows the percentage of larvae mortality after
treatment with pre-prepared suspensions of the fungus.
The concentration of 10° x 1 spors / ml was the lowest
(33.33, 23.33 and 20) % for the larval first, second and
third larvae, while the highest percentage was larval
(90.00, 93.33% and 96.66)% respectively after exposure
to 1*10%pore/ ml respectively after 72 hours of treatment.
A positive correlation between concentration and
mortality was found to be statistically significant and the
results were statistically significant. (36) that the fungus
mentioned penetrates the layer of cuticle with the help of
enzymatic and accompanied by the secretion of a number
of substances Such as acetic acid and toxins known as
Paecilotoxins or leucinotoxins, which cause the cessation
of chemical reactions in the cell by inhibiting ATP
synthesis in mitochondria and phosphorylation processes
causing larvae to die.

The results of the present study are similar to the effect of
Paecilomyces fumosoroseus in the fourth larval stage of
the Trialeurodes vaporariorum ,where the larval stage
mortality was 84-100% after 7 days of (5), while the third

and fourth larvae reduced the same fly by 60% When
treated with P.lilacinus(13,28) recorded the first time in
the world the carrier of Triatoma infestans Kilug
(Hemiptera: Reduviidae) was infected with the fungus and
was a great success in eliminating the insect with a 100%
mortality rate for fifth larvae instar in Argentina.

(26) pointed out that P.lilacinus superior to B.bassiana
fungi in the elimination of larvae of the second stage of a
cotton insect with a loss of 60% compared to control
treatment.

The results of the current study coincided with that of (1)
that P. fumosoroseus fungi affected the development and
growth of larvae of the third stage of housefly and the
percentage of loss was 54%. (44) noted that the fungus M.
anisopliae caused larvae larvae The first of the house flies
with a mortality of 56.66% at the concentration of 2 x103
spore / ml.

Il. Investigation of secondary metabolites of
P.lilacinus: Paecilotoxin and amino acids using high
performance liquid chromatography (HPLC)
Table 2 and Fig. 2 and 1 show the emergence of
Paecilotoxin and amino acids separated by Retention time
(Rt) and the sequence of their forms with peaks and times
of standard sample retention. The time of detention for
metabolites was 16.02 - 5.38 min). The fungus P.lilacinus
produced the poison known as Paecilotoxin and amino
acids throughout its incubation period on the liquid
medium (PDB) and at different concentrations. The
fungus produced the highest concentration after 28 days of
incubation, which was 1.84 pg / (10 days) and this
corresponds to (43) , where he explained that the increase
in concentrations The metabolic material is increased by
increasing the incubation period, the nature of the used
culture medium and the fermentation conditions.
Paecilotoxin poisons are a combination of amino acids
with straight peptide chains associated with unsaturated
fatty acids that have played a major role in combating
many insects and nematodes (22). (9)Amino acids in
phenylalanine, Valine, Methionine, Methylphenylalanine,
Aspartic acid, Glutamate, Leucine, Tyrosine and Serine.
Acid the first six amino acids had the highest
concentration at incubation period for 28 days with
(12.31, 5.59, 12.15, 2.83, 3.81 and 2.70 microg / mL
respectively, while the remaining three amino acids had
the highest concentration at incubation Mushrooms (21)
days with (12.28, 30.56 and 5.53) microgram / ml
respectively.
HPLC results showed that P. lilacinus growing on the
plant medium (Karanja cake medium) could produce
Paecilotoxin between a time interval of 3.75-7.5 minutes
(40). This is similar to the current research results when
the time of retention of this toxin was recorded at 5.38
minutes Mori et al (1981) noted that P. lilacinus had a
leucinostatin ~ antibody and an amino  acid
pyiperidinecrboxylic acid 4-methyl-6 (2-oxobutyl), 2
which is an antibacterial to a Gram positive bacteria
isolated by HPLC.

(15) noted the diagnosis of oxytoxin from Penicillium
fungus using high-performance liquid technology. (17)
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reported that A.niger extracts oxalic acid, Naphtha-r-
pyrun, Malformin A, C and OCHRATOXIN by using
high-performance liquid technology and has been tested
for mosquito control of Culex quinquefaciatus. B.
australiensis produces a prehelminthosporal (PHL) toxin
with a concentration of 21.69 pg / ml using high
performance liquid technology. While the concentration
of the toxin Zeralonine produced by the fungus F.

oxysporium was the highest among the other compounds
where the concentration was (45.06) microgram /
followed by poison Fusaric acid concentration ((21.55
microgram / ml, while the B2 has the highest
concentration of 7.85 Microgram / ml when estimating the
toxicity of these fungi against Culex Quinquefaciatus
mosquitoes.

Table (2) Concentrations of the secondary metabolites of P.lilacinus with their retention times compared to HPLC
standard samples

No. Name Rt. (st) | Rt (sample) Sample con. ml/ug for incubation period

10 day 14 day 21 day 28 day
1 | Paecilotoxin 5.18 5.38 0.23 1.65 1.64 1.84
2 | Phenylalanine 10.87 10.88 6.72 10. 64 11.81 12.31
3 | Valine 12.19 12.19 1.39 3.03 4.13 5.59
4 | Methionine 12.56 12.57 2.29 5.67 6.77 12.15
5 | Leucine 13.18 13.18 9.92 7.93 12.28 7.21
6 | Tyrosine 13.42 13.43 0.40 8.70 30.56 8.22
7 Methylphenylalanin e 13.87 13.87 0.20 1.04 2.15 2.83
8 | Aspartic acid 14.56 14.56 0.57 2.78 0.86 3.81
9 | Glutamate 14.92 14.93 1.44 1.59 1.22 2.70
10 | Serine 16.02 16.02 4.77 5.19 5.53 5.20

ol ) B

Figure (1) High performance liquid chromatography of Paecilotoxin for P. lilacinus(A, B, C, D, E) samples for
incubation periods (10,14, 21 and 28) days respectivel .
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Figure (2) Data of the high performance liquid
chromatography of the amino acids of P. lilacinus (A)
standard and (B,C,D,E) samples for incubation periods

(10,14, 21 and 28) days respectivel .

Third: Bioassay of P. lilacinus filtrates(secondary
metabolites) on the housefly fly larvae M.domestica

Table (4-5) shows the effect of different concentrations of
the fungus secondary metabolites produced from different

incubation periods of 10, 14, 21 and 28 days in the larval
larvae of the domestic fly insect. The larvae of the first
stage were the most affected compared to the second and
third stage larvae. The mortality rate was 20% for the first
larval stage with a 10-day incubation period. The
mortality rate increased to 30.00, 56.66 and 66.66%
during the period of 14, 21 and 28 days respectively for
the same stage. The mortality rate was 16.66, 33.33, 46.66
and 56% during the same incubation periods of the second
larval stage, while the third larvae mortality rate was
13.33, 30.33, 43.33 and 53.33% respectively. (100.3%),
while the concentration was 100% with a significant
difference of 63.33, 6.66, 86.66, 96.33%, 53.33, 76.66,
83.33, 93.33% and 46.66 and 56.66 respectively. And
76.66% and 90.00%) for the three larvae and incubation
periods mentioned above. The increase in mortality was
observed by increasing the concentration and the time
interval. This is confirmed by the results of the statistical
analysis through the moral differences between the
treatments. On the secretion of a large number of
metabolic substances and various types of mycotoxin
fungal toxins and increased concentration lead to the
accumulation of toxic substances in the body cells of the
insect, which causes an explosion of these cells, which
increases the rate of loss rates (43). The cause of the larval
death was explained by the containment of leucino toxin
and other metabolites such as oleic acid, linoleic acid and
linolenic acid, which have high toxicity to larvae and
arthropods (36,7) notes that the biological efficacy of the
metabolic material of P. lilacinus is due to its effect on the
ionic system in the pores of the bipolar layer of the plasma
membrane of the cells or its effect on nerve receptors.

The results of this study were similar to those of (37)
when larvae of the first stage were exposed to insects such
as Nilaparvata lugens (Homoptera: Delphacidae) to P.
lilacinus and Metarhizium anisopliae (63) The study
indicated that this fungus has a significant role in the
control of third and fourth stage larvae of mosquitoes,
particularly Aedes aegypti mosquitoes, with a mortality
rate ranging from 84-88% (2).( 20) recorded the highest
mortality of its record A. niger has reached 90% after four
days of treatment and this is consistent with the findings
of the current study.

Bioassay results showed that P lilacinus, which was
developed on the Karanja cake medium, significantly
affected the larvae of Meloidogyne incognita larvae, with
a 100% mortality rate, while Czapeck-Dox had a loss of
78.28% and the effect of the fungal filtrates was more
toxic Incubation period and the toxic effect of the given
fungus to nematodes and insects varies according to the
medium used (40) (34,32) 73 % at 100% and 75%
respectively against larvae of the first stage of domestic
fly (44). To find out the effect of fungus P.lilacinus on
nematodes causing the complexity of the root crop in
tomato Meloidogy nejavanica have high toxicity against
the second larval stage, as the mortality amounted to 57
percent after 72 hours of treatment (4) (24) reported that
the toxic effect of 100% P.lilacinus filtrate caused
mortality 57.90% of the larvae of Tylenchulus
semipenetrans.
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Table(3): Effect of P. lilacinus of filtrates on larval stages of housefly with different incubation periods

Period of lap Percentage of eggs and larval larvae after 1 hour
10 day 14 day 21 day 28 day
The phase Con. %

25 20.00 30.00 56.66 66.66
First 50 26.66 36.33 63.33 83.33
75 43.33 53.33 80.00 93.33
100 63.33 76.66 86.66 96.33

control 0 0 0
25 16.66 26.33 46.66 56.66
Second 50 20.00 33.33 53.33 80.00
75 26.66 43.66 76.66 86.66
100 53.33 66.66 83.33 93.33

control 0 0 0
25 13.33 23.33 43.33 53.33
Third 50 16.66 30.00 50.00 76.66
75 23.33 40.00 73.33 83.33
100 46.66 56.66 76.66 90.00

control 0 0 0

LSD between phases = 2.47, LSD for time = 2.85, and LSD between concentrations =2.85 LSD, for inter-factor correlation = 9.89.
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