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Abstract

Background: This study was conducted to assess the antibacterial and antioxidant activities of the larval
extracts of whole black soldier fly, Hermetia illucens, and green bottle blow fly, Lucilia sericata.
Materials and methods: The disk diffusion method was used to determine the antibacterial activities
of larval extracts of black soldier fly and blow fly. Five concentrations of the methanol extracts of larvae
of these fly species (0, 40, 80, 160, and 325 mg/ml) were prepared in dimethyl sulfoxide and tested
against Gram-positive and Gram-negative bacteria. The antioxidant activity was determined by DPPH
free radical scavenging assay using four different concentrations, with ascorbic acid as the standard.
Results: The disc diffusion assay showed that the larval extracts of both fly species possess strong
antibacterial activity against Bacillus subtilis, Staphylococcus aureus, Escherichia coli, and Salmonella
enterica. The highest antibacterial activity was observed at 80 mg/ml concentration. However, an in-
crease in concentration beyond 80 mg/ml did not increase the antibacterial activity. Significant diffe-
rences were observed between the effects of the two larval extracts, concentrations, and tested bac-
terial species (p < 0.05). The DPPH free radical scavenging assay of the larval extracts of both flies
showed moderate antioxidant activities.

Conclusions: The methanol extracts of larvae of two insect species exhibited strong antibacterial activi-
ties against both Gram-negative and Gram-positive bacteria and moderate antioxidant activities, indicating
their pharmacological potential for use as a natural antibacterial and antioxidant source for health benefits.
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Introduction

Insects and insect-derived products are used world-
wide for various purposes, such as antioxidant, antimi-
crobial, antidiabetic, antiobesity, antihypertensive, and
antilipidemic compounds; a novel and eco-friendly food
option for human consumption (Bairagi 2019; Brai et al.
2025; Alejandro Ruiz et al. 2025); and an alternative
protein source for fish meal and livestock feed (Bovera

et al. 2028; Cutrignelli et al. 2018; Loponte et al. 2017).
Two dipteran insects — black soldier fly (BSF), Herme-
tia tllucens (family Stratiomyidae) and the general green
bottle blow fly, Lucilia sericata (family Calliphoridae)
- are medically and forensically important fly species.
Forensically, these flies can be used to estimate human
postmortem intervals (Pujol-Luz et al. 2008). In medi-
cal science, antimicrobial peptides from H. illucens have
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been reported as a promising substitute to antibiotics
in livestock farming (Xia et al. 2021). The larvae and pu-
pae of BSF can be used as a protein substitute source
for livestock feed, aquaculture, human nutrition, and
pet food (Kuppusamy et al. 2020; Rumpold et al. 2013;
Raheem et al. 2018) because the protein and lipid con-
tents in BSF larvae are 40-50% and 35%, respectively
(Makkar et al. 2024; Wang and Shelomi 2017). The blow
fly larvae are also popular for application in veterinary,
forensic, medical, and agricultural fields (Blenkiron
et al. 2015; Khater et al. 2011; Lord et al. 1994; Mostafa
et al. 2020; Shin et al. 2021; Tarone et al. 2011). These
larvae contain approximately 51% crude protein and
20% fat and are a good source of animal feed (Church
1996). The blow fly larvae, also known as wound mag-
gots or medical maggots, are used to cure wounds in
traditional medicine (Church 1996; Poppel et al. 2015).
The larvae of both BSF and blow fly produce antibacte-
rial peptides (Poppel et al. 2015; Kim et al. 2020; Parry
et al. 2021), which can bind to the cell wall of various
microbial pathogens, including Gram-negative and
Gram-positive bacteria (Choi et al. 2012; Park et al.
2014b). Blow fly is broadly used for maggot therapy
of wounds with sterile maggots, while their larval ex-
cretions and secretions are utilized for clearing necrotic
tissues and preventing bacterial proliferation in wounds
(Davies et al. 2013).

Blow fly maggots have been effectively used as a de-
bridement agent for chronic and infected wounds from
ancient times (Abdel-Reheem 2016). Previous studies
have demonstrated that debridement therapy using
larvae of blow fly maggots can cure chronic ulcers, ve-
nous leg ulcers, foot ulcers, and diabetes. These larvae
have also been utilized as waste management and bio-
recycling organisms (Wang and Shelomi 2017), which
convert organic wastes, pollutants, and substrates of
food or animal wastes into proteins and fats (Péppel
et al. 2015; Kim et al. 2020; Parry et al. 2021; Erickson
et al. 2004; Lalander et al. 2013).

They also serve as alternative protein and fat sourc-
es of soymeal and fishmeal and are considered safe and
cost-effective human food and livestock feed (Kim et al.
2020; Hale 1973; Shumo et al. 2019). Approximately
2000 insect species are consumed in around 113 coun-
tries worldwide (Yen 2010). Among these species, BSF
larvae have food processing properties, including fat bind-
ing capacity and protein solubility (Bubler et al. 2016).

The antibacterial properties of insects have attracted
their use in nutritional immunology (Park et al. 2014b),
and the potential antibacterial proteins from these in-
sects could be regarded as natural animal and human
food additives and bio-preservatives (Solomons 1978).
However, in every major livestock-producing country,
animal feeds are widely supplemented with antibiotics at
subtherapeutic concentrations to increase the rate of ani-
mal development and feed productivity, disease therapy,
and disease prophylaxis (Martin et al. 2014). Moreover,
despite having nutritional advantage, animal feeds can
pose potential dangers because of accumulation of heavy
metals and toxins in their sources (Blenkiron et al. 2015).

Due to concerns related to human and animal health
hazards and emergence of antibiotic resistance or low
efficacy (Martin et al. 2014), the use of antibiotics in ani-
mal feed and animal husbandry has been restricted in
many European countries (Millet and Maertens 2011).
Therefore, finding an effective and cheap alternative to
antibiotics is currently a critical issue (Rabani et al. 2019).

Oxidative stress is considered the primary factor
underlying many progressive diseases, such as gastric
ulcer, hyperlipidemia, cancer, and diabetes (Kumaran
and Karunakaran 2007). Antioxidants, functioning as
micronutrients, have recently gained increasing im-
portance because of their capability to deactivate free
radicals and thus defend the body from injury caused
by free radical-induced oxidative stress (Sherman et al.
2000). Recent studies suggest that BSF and blow fly
larval extracts possess antioxidant activities, and their
fractions can be used to develop safe and functional
foodstuff, therapeutics, and pharmaceuticals (Park et al.
2014a; Solomons 1978; Sherman et al. 2000).

Therefore, considering the forensic, pharmaceuti-
cal, therapeutic, bio-recycling, and medicinal importance
as well as the potentiality of safe, nutritious, and cost-
effective livestock feed, it is crucial to investigate the
beneficial properties of larvae of these two fly species.
The current study aimed to reveal the antibacterial and
antioxidant potential of the larval extracts of BSF and
blow fly.

Materials and methods
Collection and preparation of larvae samples

Adult individuals of BSF and blow fly were collected
from Jahangirnagar University campus, Savar, Dhaka-342,
Bangladesh. The blowfly species was morphologically
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identified as L. sevicata based on the following taxonomic
characteristics: presence of 2-5 setae on the central oc-
cipital area below the inner vertical setae; typically bright
green abdomen, occasionally shining coppery; and hu-
meral callus with 6-8 small setulae along the posterior
margin (Whitworth 2006). Although most individuals
tend to be green, some are coppery; moreover, they also
have a setose metasternum, which is often hidden and
difficult to observe (Whitworth 2019). Adult individuals
of BSF have two wings and are black in color; however,
they do not possess any stinger (Sheppard et al. 2002).
The flies were reared in cages in the laboratory under
typical temperature (29 = 1°C) and relative humidity
(80 = 10%) and protected with an external mosquito net
to prevent the entry of other insect species.

The larvae of both fly species were reared on kitchen
garbage, which was collected from the household and can-
teens of the university campus. The organic waste, mainly
composed of vegetables, fish, and chicken from the same
source, was supplied to the larvae; the feeding rate
of kitchen waste to larvae was 200-220 mg/larvae/day.
The larvae were fed daily. Seven-day-old blow fly larvae
and 20-day-old BSF larvae were harvested and washed

in tap water followed by distilled water in a clean sieve
(Figure 1). The larvae were then anesthetized by keep-
ing them on ice for 5 min and air-dried. Next, they were
oven-dried for 24 h at 65°C. The larvae of both species,
weighing 50 gm, were crushed separately in a mechani-
cal mini oil press machine (DL-ZYJ05, China) equipped
with a heating jacket and an adjustable nozzle. The ma-
chine delivered crushed larvae in two forms: larvae paste
and larvae cake (Rozali et al. 2022). In this technique,
the whole bodies of the larvae were press squeezed in
the machine; one portion of the whole body was convert-
ed into a paste containing press liquid, resulting in a larval
paste; the other portion was transformed into a dry and
hard larval cake. In this study, the soft larval paste was
used to prepare the larval extract for further experiments.

Methanol extracts

Briefly, 10 g larval paste of each fly species was
dissolved separately in 100 ml methanol as solvent.
The extracts were sieved by a Whatman filter paper,
and the filtered extracts were stored at 4°C until further
use. The solvent of the extracts was removed using
a rotary evaporator (Hei-VAP, Heidolph, Germany).

Figure 1. Photographs of black soldier fly (A, B, and C) and blow fly (D, E, and F). (A, D) Adult, (B, E) larvae, (C, F) larval
extract
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Antibacterial assay of the larval extracts

Bacterial culture media and the test concentrations
of the larval extracts were prepared according to the me-
thod described by Auza et al. (2020) with slight modifica-
tions. Briefly, the test bacterial species were subcultured
in nutrient broth medium. A total of 100 ul inoculum of
bacterial culture containing approximately 1.5 x 108 CFU/
ml standardized against 0.5 MacFarland standard was
swabbed onto Muller Hilton Agar medium (HIMEDIA,
India). Simultaneously, the larval extract of BSF and blow
fly were dissolved in dimethyl sulfoxide (DMSO) solution
to prepare test concentrations (40, 80, 160, and 325 mg/
ml), with four repetitions of each concentration. Cipro-
floxacin (5 ug/disc) was used as a positive control.

The antibacterial activities of the four different test
concentrations of the larval extracts were determined by
the disc diffusion method (Hudzicki 2009) (zone of growth
inhibition) against the following two Gram-positive and
two Gram-negative bacterial strains: Escherichia coli ATCC
25922 and Salmonella enterica ATCC 35664 as Gram-
negative strains, and Bacillus subtilis ATCC 6051 and Sta-
phylococcus aureus ATCC 23235 as Gram-positive strains.
Filter paper discs (5 mm diameter) were independently
impregnated with 5 pg/ml of the larval extracts (each
group) and placed onto the solidified agar plates previously
inoculated with the test strains. The plates were incubated
for 24 h at 37°C. The antibacterial activities were deter-
mined from the zone of inhibition according to the guide-
lines of the Clinical and Laboratory Standards Institute.

DPPH scavenging activity

To assess the antioxidant potential of the larval
extracts by the DPPH free radical scavenging assay,

variations in the optical density of DPPH radicals were
measured. The reagent solution of DPPH (0.5 mM) was
prepared by dissolving 4 mg of DPPH in 100 ml metha-
nol. Four experimental concentrations (200, 100, 50,
and 25 ug/ml) of the samples and ascorbic acid were pre-
pared. Next, 0.2 ml of ascorbic acid (0.1 mg/ml) and each
of the sample concentrations were reacted with 2 ml
of DPPH solution (0.5 mM). After 30 min of incubation,
the absorbance was measured at 517 nm by using a UV-
Visible double beam spectrophotometer (UV-1601(PC)
220 V, Shimadzu Corporation, Japan). The percentage
of DPPH radical scavenging was calculated using the fol-
lowing equation:
% inhibition of DPPH radical = ([A - A ]/A,) x 100

where A is the absorbance of the control and A, is

the absorbance of the extract/standard.

Statistical analysis

Statistical analyses were conducted with 4 repli-
cates of each larval extract. The results are expressed
as mean = standard error (SE). The inhibitory effects
of the different concentrations of the two larval extracts
on the four bacterial strains were analyzed by ANOVA
followed by DMRT by using SPSS software. A p-value
of <0.05 was considered statistically significant.

Results
Antibacterial activity of the BSF larval extract

Among the tested concentrations of the BSF larval ex-
tracts (0, 40, 80, 160, and 325 mg/ml), the 80 mg/ml con-
centration showed the highest mean zone of growth inhi-
bition against S. aureus (23.5 mm), followed by that against
B. subtilis (22.5 mm), S. enterica (16.25 mm), and E. coli

Table 1. Antibacterial activities of four different concentrations of extracts of black soldier fly (BSF) against Gram-positive
(Bacillus subtilis ATCC 6051 and Staphylococcus aureus ATCC 23235) and Gram-negative (Escherichia coli ATCC 25922 and
Salmonella enterica ATCC 35664) bacteria

BSF Escherichia Salmonella Bacillis Staphylococcus

[ng/disc] coli, p-value enterica, p-value subtilis, p-value aureus, p-value
g mean = SE mean + SE mean = SE mean t SE

Control* 0 0 0 0

40 0 0 0 0

80 14.75 + 0.47* 4.25E%  16.25+0.4 7.77E% 22.5+0.64° 4.31E® 23.5+0.45 7.66E15
160 13.5 £ 0.288" 15.25 + 0.2 17.75 + 0.62° 19.5 +0.31

325 11 £ 0.40¢ 14.25 + 0.35 16.25 + 0.75° 19.5+0.5

*Ciprofloxacin (5 ug/disc)
Data represents as mean * standard error (SE) of four replications.

Means in a column followed by the same letter do not differ significantly at 5% level of significance (DMRT).
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Figure 2. Antibacterial activities of black soldier fly larval extracts against Gram-negative and Gram-positive bacteria.
(A) Escherichia coli, (B) Salmonella enterica, (C) Bacillus subtilis, (D). Staphylococcus aureus

(14.75 mm) (Table 1 and Figure 2). Although the control
and 40 mg/ml concentration showed no inhibitory activity
against both Gram-positive and Gram-negative bacteria,
the 160 and 325 mg/ml extract concentrations showed
gradually lower activities for all the tested strains.

Antibacterial activity of the blow fly larval extract

Among the abovementioned tested concentrations
of the blow fly larval extracts, the 80 mg/mL concen-

tration showed the highest mean zone of growth inhi-
bition (20.75 mm) against S. aureus, followed by that
against B. subtilis (18.75 mm), S. enterica (14.75 mm),
and E. coli (11.0 mm) (Table 2 and Figure 3).

Although the control and 40 mg/ml concentra-
tion showed no inhibitory activity against both Gram-
positive and Gram-negative bacteria, the 160 and 325
mg/ml concentrations exhibited gradually lower activi-
ties.

Table 2. Antibacterial activities of four different concentrations of extracts of green-bottle blow fly against (Bacillus subtilis
ATCC 6051 and Staphylococcus aureus ATCC 23235) and Gram-negative (Escherichia coli ATCC 25922 and Salmonella
enterica ATCC 35664) bacteria

Green-bottle Escherichia Salmonella Bacillis Staphylococcus

blow fly coli, pvalue enterica, p-value subtilis, p-value aureus, p-value
[ug/disc] mean = SE mean = SE mean = SE mean = SE

Control 0 0 0 0

40 0 0 0 0

80 11.00 £ 0.40*° 7.86E* 14.75+0.40 1.78E® 18.75+0.47* 6.22E® 20.75 + 0.45 8.27E 12
160 10.00 = 0.40® 13.75 +0.20 16.50 + 0.64° 18.50 = 0.31

325 9.25 £ 0.47° 13.25 +0.35 16.00 + 0.70° 19.00 + 0.50

*Ciprofloxacin (5 ug/disc).
Data represent as mean * standard error (SE) of four replications.

Means in a column followed by the same letter do not differ significantly (p > 0.05, Duncan’s multiple range test).
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Figure 3. Antibacterial activities of green bottle blow fly larval extracts against Gram-negative and Gram-positive bacteria.
(A) Escherichia coli, (B) Salmonella enterica, (C) Bacillus subtilis, (D). Staphylococcus aureus

Comparison of the antibacterial activities of BSF
and blow fly larval extracts

The BSF larval extract exhibited higher antibac-
terial activity against both Gram-positive and Gram-
negative test strains compared to the blow fly larval
extract. However, both larval extracts showed strong
antibacterial activities against Gram-positive bacteria
than against Gram-negative bacteria.

Furthermore, the antibacterial activity of the larval
extracts of BSF and blow fly increased with increasing
concentrations. For all four test strains, the antibacterial
activity was first observed at 80 mg/ml concentration but
gradually decreased with the increase in concentration
from 160 to 325 mg/ml. The larval extract concentra-
tions displayed varying antimicrobial activity. The rea-
son for this variation might be differences in interaction
between the bacterial nucleus and cell wall components
and the active compounds present in the larval extracts
(Choi et al. 2012). Although BSF is a non-vector and
non-pathogenic fly species, is eco-friendly and nontoxic
to health, and does not carry disease-causing pathogens,
blow fly species serves as a vector to pathogens.

According to ANOVA analysis, for both BSF and blow
fly larval extracts, the 80 and 160 mg/ml extract con-
centrations showed significant differences in the inhibi-
tion zone diameter for Gram-positive bacteria B. subtilis
and S. aureus and Gram-negative bacteria S. enterica and
E. coli (p < 0.05). This result implies that the different
extract concentrations showed differences in inhibiting
the growth of the test bacterial strains. The BSF larval
extract concentrations showed significant differences in
inhibiting the growth of E. coli (p = 4.25E7%), S. enterica
(p = 7.77E7), S. aureus (p = 7.66E), and B. subtilis
(p = 4.31EP). The blow fly larval extract concentra-
tions also showed significant differences in inhibiting
E. coli (p = 7.86E1), S. enterica (p = 1.78E%), S. aureus
(p = 8.27E12), and B. subtilis (p = 6.22E%). Thus, the
present study confirmed that the larval extracts of both
fly species have potential to inhibit bacterial growth.

Minimum inhibitory concentration (MIC) of the larval
extract

The MIC of the BSF larval extract against S. enterica,
S. aureus, E. coli, and B. subtilis was 60 mg/ml, while that
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of blow fly larval extract was 80 mg/ml. These MIC values
provide insights into the dose required to effectively inhib-
it bacterial growth, helping to avoid under- or over-dosing.

Antioxidant activity of blow fly and BSF larval extracts

The DPPH free radical scavenging assay showed
that the blow fly larval extract exhibited poor anti-
oxidant activity compared to standard ascorbic acid.
The reduction capability of DPPH radicals was mea-
sured by the decrease in its absorbance at 517 nm in-
duced by the antioxidants from the extract and ascorbic
acid (Figure 4). A dose-dependent increase in the per-
centage of antioxidant activity was noted for all tested
concentrations. The blow fly larvae extract at four
tested concentrations (200, 100, 50, and 25 ug/ml) ex-
hibited 24.06%, 19.30%, 11.45%, and 8.62% inhibition
of DPPH radicals, respectively. In contrast, the BSF
larval extract at the same tested concentrations dis-
played 17.50%, 14.41%, 11.96%, and 10.29% inhibition of
DPPH radicals, respectively (Table 3). Thus, the blow
fly larval extract showed comparatively higher anti-
oxidant activity than the BSF larval extract. Although
the IC,  values of both larval extracts could not be
achieved, they showed mild antioxidant activities.

Discussion

Microbial infections are severely hazardous for hu-
mans and animals (Krupodorov et al. 2022). Although
antibacterial drugs have been traditionally used to con-
trol microbial infections (Tanhaeian et al. 2020), their
effectiveness has become a cause of concern in recent
years due to the emergence of antibacterial resistance
and multidrug-resistant bacteria (Dunai et al. 2019;
Fair and Tor 2014) as well as the side effects of drugs,
including allergic reaction, nausea, vomiting, diarrhea,
bloating, indigestion, and abdominal pain (Martin et al.
2014). To ensure safe and nutritious food for humans
and livestock feed and find an alternative to antibio-
tics, the present study explored the antibacterial and
antioxidant activities of larval extracts of two dipteran
fly species. In the agar-based disc diffusion assay, five
concentrations of BSF and blow fly larval extracts were
tested against four standard Gram-positive and Gram-
negative bacterial strains. The larval extracts inhibited
the growth of both Gram-positive and Gram-negative
strains. The BSF larval extract strongly inhibited the
growth and multiplication of bacteria. As reported pre-
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Figure 4. (A) DPPH radical scavenging activity of various

concentrations of ascorbic acid. (B) DPPH radical scavenging

activity of various concentrations of BSF larval extract.

(C) DPPH radical scavenging activity of various concentrations
of blow fly larval extract

viously, the larval extract of these flies showed antibac-
terial activity against Gram-positive species (S. aureus
and Streptococcus sp.) and Gram-negative species (Pro-
teus sp., E. coli, and S. typhi) (Park et al. 2014a). In the
present study, we noted that this larval extract showed
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Table 3. Percentage inhibition of DPPH as free radical scavenging activity at different concentrations of methanolic extract
of black soldier fly, green-bottle blow fly and standard (ascorbic acid)

. % Inhibition of DPPH % Inhibition of DPPH o el
f‘;‘/‘;ﬁ‘]‘“ah"“ by black soldier fly by green-bottle blow fly % InBibition of DEPH
M larvae extract larvae extract y
200 17.5 24.0 92.3
100 14.4 19.3 87.5
50 11.9 114 48.8
25 10.3 8.6 20.0

optimum antibacterial activity at 80 mg/ml concentra-
tion. Further in-depth studies are required to under-
stand the reasons for microbial growth inhibition at this
optimum concentration.

In a previous study, methanolic extracts of BSF dem-
onstrated inhibitory activity against S. typhimurium,
E. coli, and P. aeruginosa at 75, 125, 175, 225, 275,
and 325 mg/ml concentrations (Auza et al. 2020). In
a similar study on the potential antibacterial activities
of H. illucens oils, B. subtilis and S. aureus were se-
lected as representative Gram-positive bacteria, and
E. coli and P. aeruginosa were chosen as Gram-
negative bacteria. Both Gram-negative species showed
complete resistance, while the Gram-positive strains
displayed little sensitivity (Blenkiron et al. 2015; Fair
and Tor 2014).

Based on the inhibition zone diameter, the inhibi-
tory activity is classified as weak (5 mm), moderate
(5-10 mm), strong (10-20 mm), and very strong
(20-30 mm) (Detha et al. 2018; Morales et al. 2003).
Considering these benchmark standards, the present
study demonstrated that both larval extracts had stron-
ger activities against Gram-positive strains than against
Gram-negative strains. However, some investigators
reported that the methanolic extracts of both BSF
and blow fly larvae showed higher inhibition of Gram-
negative bacteria than of Gram-positive bacteria.
The fly larvae possess different biological characteris-
tics and thus produce various types of compounds that
exhibit inhibitory properties against different bacterial
pathogens (Park et al. 2014b). The variations in the in-
hibitory effects of larval extracts on different bacterial
species might also be attributed to differences in in-
teraction between the bioactive compounds present in
the extract and the bacterial nucleus and cell wall con-
stituents (Choi et al. 2012; Auza et al. 2020).

In the DPPH assay, the scavenging effect of the ex-
tracts and ascorbic acid increased with the increase in
concentrations. DPPH radicals are scavenged in the pres-
ence of a proton-donating substance (H*), leading to
a change in color from purple to yellow and a reduction
in absorbance value. In the current study, the larval ex-
tracts of BSF and blow fly moderately scavenged DPPH
radicals, with the blow fly larval extract showing a bet-
ter effect than the BSF larval extract. A slight change
in purple color was observed following the reduction
of DPPH radicals by the extracts; this was due to the ac-
ceptance of a hydrogen or an electron by the DPPH radi-
cal to become a stable molecule (Liu et al. 2010) express-
ing the antiradical activity of its substance to scavenge
the DPPH radicals (Désiré et al. 2016). In a previous
study, the DPPH radical scavenging assay showed that,
although chicken meal containing BSF exhibited pro-
oxidant activities at all tested concentrations, fishmeal
with BSF displayed pro-oxidant activity at four of five
tested concentrations (Mouithys-Mickalad et al. 2020).
In this previous study, the IC_ values for the samples
were not calculated either due to their pro-oxidant activ-
ity or because 50% inhibition was not achieved during
the assay (Mouithys-Mickalad et al. 2020). A compari-
son of the DPPH radical scavenging activity of ethanol,
methanol, and water extracts of BSF larvae and pupae
revealed that the BSF pupae water extract displayed
the highest DPPH radical scavenging activity among
the samples (Park et al. 2014a). The variations in DPPH
radical scavenging activities were due to differences in
solvents, incubation periods during assays, insect growth
stages, and insect types. Mehmood and Murtaza (2018)
reported that compounds with antimicrobial activity can
be extracted in both ethanol and methanol as solvents.
They found that methanolic extracts exhibited higher
antimicrobial potential because of the high polarity
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of methanol, which facilitated the extraction of all phe-
nolic compounds (Borges et al. 2020). Jafri et al. (2023)
also reported that, compared to ethanolic and water ex-
tracts, methanolic extract showed higher antioxidant and
antimicrobial activity. Therefore, in the present study,
methanol was used as the most suitable solvent.

Previous studies also showed that antioxidant and
antimicrobial activities vary among extracts from differ-
ent types of insects. The differences in antioxidant ef-
fects of insects and invertebrates could be attributed to
differences in extraction solvents as well as variations
in their taxonomy and dietary habits (Alejandro Ruiz
et al. 2025). The drying technique of larvae was shown
to be a relevant factor influencing extraction eficiency,
in terms of the quantity and diversity of antioxidant
compounds extracted by polar and nonpolar solvents.
Nearly all solvents delivered higher extraction yields
when freeze-dried larvae was used as the matrix (Keil
et al. 2022). Moreover, many antioxidants that react
rapidly with peroxyl radicals may react gradually with
DPPH or may be inert to DPPH (Keil et al. 2022).

In the present study, we found that the larval ex-
tracts of BSF and blow fly showed antibacterial activi-
ties against two Gram-positive and two Gram-negative
bacterial species; this is one of the first studies in Ban-
gladesh that can contribute to the discovery of new
antibacterial agents. The larval extracts of these flies
also displayed antioxidant activities. The antibacterial
and antioxidant properties of the larval extracts of BSF
and blow fly observed in this study were consistent with
the findings reported in previous studies. The search
for new antibacterial agents against drug-resistant
pathogens is one of the major challenges in treating in-
fectious diseases of humans and animals. In this regard,
the larval extracts of insects, particularly those of dip-
teran fly species, show promising potential to function
as novel antimicrobial agents.

Conclusions

The larval extracts of both BSF and blow fly showed
potential for antibacterial and antioxidant effects, which
can be further enhanced through biochemical inter-
ventions. The findings of this study provide further
evidence that the larval extracts of these two insect
flies have pharmacological potential for application
as a natural antioxidative and antibacterial source for
health benefit. However, to ensure their proper applica-

tion, it is essential to identify and characterize the bio-
active antibacterial and antioxidant molecules present
in these larval extracts. Therefore, further research is
required to incorporate this novel source in pharmaco-
logical drug design and use it as an economical and safe
alternative for human consumption and livestock feed.
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