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Abstract

Maggots are one of the fly larvae with a high protein content of up to 30-45%, so maggots can be used as
an alternative animal feed ingredient. As one of the sources of animal feed raw materials, insects-based feed must
also be safe from contaminants of microorganisms, including pathogenic bacteria. Therefore, this study aims to
isolate and determine the screening of pathogenic and non-pathogenic bacteria from maggots' digestive systems.
Maggots are cultivated on media based on animal faecal and organic waste for + 2 months. Then, the bacteria are
isolated and purified using nutrient agar media, and hemolysis tests are carried out on blood agar media and Gram
staining. Eighty-seven bacterial colonies with various morphological characteristics were successfully isolated from
the maggot digestive system. Most isolated bacteria are classified as Gram-negative bacteria with a bacilli form.
Based on the results of the hemolysis test, as many as 16% of bacterial isolates are indicated by pathogenic bacteria
because of their ability to hemolyze blood. However, only about 2% showed B-hemolysis. Thus, it can be concluded
that the screening results of non-pathogenic bacteria are still more numerous compared to pathogenic bacteria
present in the maggot digestive system.
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Introduction 2011; Wardhana, 2016). According to
Indonesia is a tropical country with Boschet et al. (2014), the larval insect Black
diverse biological food ingredients and a Soldier Fly (BSF) has a high protein content
geographical location that can make it easier of 40-50% and fat in the 29-32% range.
for every Indonesian person to meet their Black Soldier Fly (BSF), which has a
food needs (Fatmasari, 2017). Fruits, Latin name Hermetia illuciens L., including
vegetables, and geographical locations are relative’s flies (Family Diptera), the body
used as a source of livelihood for the resembles a wasp, is black and has a length
community; they are also often used as feed of 15-20 mm (Afkaret et al., 2020). Maggot
to fulfil protein requirements for livestock H. illuciens is one of the larvae that can be
(Djissou et al., 2016; Hanging et al., 2017). used as a substitute for feed to meet protein
However, along with the increasing price of needs, while other benefits of maggots are
animal feed, farmers need other solutions to that they are agents for decomposing
reduce feed costs. One of the recommended organic waste and as additional feed for fish.
and widely reported feeds is using of insects Therefore, magots can be used as animal
as a protein source (Wang et al., 2005; feed.

Oyegokeet et al., 2006; Premalatha et al.,
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As a raw material source for animal
feed, insect-based feed must also be safe
from bacterial, chemical, fungal and other
contaminants. Mulyasim (2019) analyzed
the safety and feasibility of insects as a feed
source for livestock, including BSF larvae
(H. illucens) conventionally. The study’s
results stated that the TPC test obtained the
number of colonies that grew beyond the
maximum  SNI  limit for microbial
contamination in feed. However, the type of
bacterial colonies produced was not yet
known. Wardhana's (2016) report that BSF
larvae  have antibacterial  properties
(Escherichia coli O15:H7, Salmonella
enterica serovar Enteritidis) and antivirus.
Several previous studies have also reported
that identifying bacteria is one of the first
steps in determining the strain of pathogenic
bacteria isolated from a magot.

Identification is generally established
conventionally, biochemically, and
physiologically (Gulaydin et al., 2019) by
isolating organisms and studying them
phenotypically through Gram staining and
culture (Suardana, 2014). This study aimed
to determine the diversity of all pathogenic
and non-pathogenic bacteria found in
maggots' digestive systems. The results of
this study will be a scientific reference for
the development of magot as an alternative
animal feed that is safe, effective, and
efficient. The annual output target plan is
presented.

Materials and Method
Isolation and Purification of Bacteria
from the Digestive System of Magot

A total of 25 g of magot samples that
had been sterilized and mashed were then
put in sterile distilled water, and serial
dilutions were carried out from 10" up to 10°
®. The sample was then grown on 0.1 ml NA
solid media with two replications using a
spread plate system and incubated at 37 °C
for 24 hours. After obtaining several
different types of colonies, macroscopic
observations of colony morphology were
then carried out. Furthermore, purification
of the system is carried out using the
quadrant scratch plate technique. The
sample cup is then incubated in an inverted
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position at 37 °C for 24 hours. The sample
cup is then incubatedin an inverted position
at 37 °C for 24 hours. Then, the isolates
were stored in test tubes containing NA
slanted agar medium at 4 °C.
Gram Stain

Gram stain aims to determine
whether Gram positive or negative. Pure
isolates were used for further tests, and then
isolates were stored in test tubes containing
NA-slanted media at 4 °C. The bacterial
smear was flooded with crystal violet for 1
minute and object glass was flooded with
Lugol's for 1 minute. The smear was washed
with 95% alcohol for 30 seconds and rinsed
with running water. The bacterial smear was
flooded with safranin dye for 30 seconds so
that the dye was dissolved, then rinsed using
running water. The bacterial smear was
dried using filter paper, then dripped with
immersion oil and observed under a
microscope with  1000x magnification
(Suwardana et al., 2001).

Hemolysis test

All bacterial isolates obtained were
then screened for pathogenicity by growing
on Blood Agar media to see the ability of
bacteria to hemolyze blood. There are three
types of red blood cell lysis due to microbial
activity: alpha hemolysis, beta hemolysis,
and gamma hemolysis (Madigan et al.,
2006). The results of bacterial purification
were taken using a sterile osse and then
streaked on Blood Agar media using the
streak plate method. Then incubated for 24
hours at 37 °C.

Results and Discussion

Magot Sample Collection in Banda Aceh
Magot has been successfully bred for

two months on faecal waste media and

organic waste. Figure 1 shows the magot

sample collection and collection process.

Figure 1. Magot sampling and collect'ion
process
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Isolation and Purification of Bacteria
from Digestion of Maggot

Purification is the purification or
separation of bacterial colonies to obtain
pure bacteria et al., 2018). Purification of
bacteria from the gastrointestinal tract of
cultured maggot on organic waste is carried
out on the media Nutrient Agar (NA) for 24
hours at 37 °C. Based on the results of the
purification of magot samples cultured on
organic waste media, 35 pure colonies were
assigned a code ranging from M1-1 to M1-
35. Maggot samples cultured on faeces
waste media obtained as many as 52 pure
colonies. From all samples of magot
cultured using organic waste media and
feces, seven different types of colonies were
obtained based on their morphology (Figure
2).

Figure 2. The results of bacterial isolation
from the digestion of magot on NA media,
at 37 °C. (A) Organic waste media and (B)
Fecal Media

Hemolysis Ability of Bacteria from
Digestion Magot

A total of 87 bacterial isolates from
the digestive tract of magot have been
successfully tested for hemolysis. The
results of the hemolysis test showed the
diversity of pathogenic and non-pathogenic
bacteria (Figure 3).

Inoculation of bacteria on the media
blood agar function to classify bacteria
based on the hemolytic properties of blood.
There are three properties of bacterial
hemolysis. The first is hemolysis, which is
when bacteria show a decrease in the
haemoglobin of red blood cells around the

colony so that the surrounding bacteria will
appear green or brown in the media.
Whereas - hemolysis, bacteria show
complete lysis with a transparent color
appearance around the bacteria on the
medium, and &-hemolysis, bacteria show the
lack of signs of hemolysis present on the
medium (Rebecca, 2005).

Figure 3. Results of hemolysis test on blood
agar media, for 24 hours, incubation at 37
°C.

Gram Stain Result

The pure culture isolates
successfully purified were then subjected to
Gram staining to determine the microscopic
characteristics of the bacteria from maggot
digestion. Overall, isolates M1-1 to M1-35
showed Gram-negative bacteria results,
marked by pink bacteria with bacillary
shape (Figure 4). Pink is formed because the
cell wall structure has a thin peptidoglycan
layer and outer membrane. It fails to retain
the crystal violet dye and successfully
absorbs the safranin dye. This is by research
conducted by Kresnawaty et al. (2018),
regarding the amylase activity of larval
origin amyolytic bacteria black soldier fly
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Figure 4. Results of Gram staining of
bacterial isolates of magot with 1000x
microscope magnification.

Conclusion

The tentative conclusions of this
study are the results of bacterial isolation
from maggot digestion, bacterial
purification, and gram staining that has been
carried out; it can be concluded that the
bacteria contained in maggot digestion show
a diversity of pathogenic and non-
pathogenic bacteria. Based on the results of
the hemolysis test, as many as 16% of
bacterial isolates indicated pathogenic
bacteria because of their ability to hemolyze
blood. However, only about 2% show -
hemolysis. Thus, it can be concluded that
the screening results for non-pathogenic
bacteria are still more than those of
pathogenic bacteria in the maggot digestive
system.
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