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Abstract

Background: This study aimed to evaluate the anti-AFB1 effect of the postbiotics under simulated
gastrointestinal conditions. Aflatoxin B1 (AFB1) is one of the most hazardous mycotoxins with
strong carcinogenic and toxic effects, posing a serious threat to food safety and public health.
To reduce mycotoxin contamination, the use of postbiotics obtained from probiotic bacteria,
particularly Lactiplantibacillus plantarum, has emerged as a promising biotherapeutic strategy.
Methods: Postbiotics from L. plantarum were tested for AFB1 reduction under simulated Gl
conditions (gastric pH: 2.5, intestinal pH: 7.5). AFB1 levels were quantified by ELISA. In addition,
metabolites were analyzed by gas chromatography—mass spectrometry, and cytotoxicity was
assessed in HEK293 cells by methy! thiazole tetrazolium assay. Finally, the effects of pH (2-9) and
temperature (25-100°C) on AFB1-reduction activity underwent evaluation.

Results: The postbiotic decreased AFB1 levels dose-dependently, ranging from 13% at 0.625 mg/
mL to 86% at 10 mg/mL (P<0.05). Cell viability remained above 84% at all tested concentrations.
Moreover, activity was maintained across a pH range of 2-9, with optimal reduction at a pH level
of 7-7.5, and was most effective at physiological temperatures (25-37°C). Ultimately, a minor
reduction in efficacy was observed under extreme pH and high temperatures.

Conclusion: Overall, L. plantarum postbiotics can effectively reduce AFB1 under simulated Gl
conditions while demonstrating low cytotoxicity. This suggests these postbiotics can be useful for
improving food safety.
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Cytotoxicity

Please cite this article as follows: Asgharzadeh V, Rashedi J, Mahdavipoor B, Asgharzadeh M, Kazemi A, Seyyed Rezaei SA, et al.
Reduction of aflatoxin B1 by postbiotics obtained from Lactiplantibacillus plantarum in simulated gastrointestinal conditions. Int ] Drug Res
Clin 2025;3:e21. doi:10.34172/ijdrc.2025.e21

Introduction

cancer. Moreover, its immunosuppressive properties and

Aflatoxins, especially aflatoxin B1 (AFB1), are among
the most potent and hazardous mycotoxins produced
by Aspergillus flavus and Aspergillus parasiticus. In
addition, these secondary metabolites are highly toxic and
carcinogenic, posing a major threat to human and animal
health.! Further, AFB1 contamination in key crops (i.e.,
maize, peanuts, and tree nuts) causes a serious global food
safety concern, particularly in regions such as Asia, which
reports the highest contamination levels worldwide.? The
detrimental effects of AFBI affect multiple organs (e.g.,
the liver, kidneys, and immune system), leading to hepatic
necrosis, anorexia, vomiting, and, in severe cases, liver

effects on reproductive health underscore its public health
significance.**

Physical, chemical, and biological approaches are
considered conventional strategies for reducing AFB1
contamination. While physical treatments (e.g., heat and
irradiation and chemical methods involving hydrolytic
or oxidizing agents) can lower AFBI1 levels, these
techniques frequently compromise food quality and
safety.” Consequently, biological methods, particularly
those employing probiotics and their metabolites, have
gained considerable attention as safer and more effective
alternatives.®

(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,

a © 2025 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License

provided the original work is properly cited.


http://orcid.org/0000-0003-3386-4342
http://orcid.org/0000-0002-4918-8820
http://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.34172/ijdrc.2025.e21&domain=pdf
https://doi.org/10.34172/ijdrc.2025.e21
http://ijdrug.com
mailto:asghariozma@tbzmed.ac.ir
mailto:asghariozma@tbzmed.ac.ir
mailto:asgharzadehmo@yahoo.com
mailto:asgharzadehmo@yahoo.com
https://doi.org/10.34172/ijdrc.2025.e21

Asgharzadeh et al

Probiotics, especially lactic acid bacteria (LAB) like
Lactiplantibacillus ~ plantarum, have demonstrated
substantial efficacy in reducing AFB1 levels.” The ability
of LAB to mitigate AFB1 contamination is attributed to
their cell wall components, including polysaccharides and
peptidoglycans, which can bind toxins and prevent their
absorption in the gastrointestinal (GI) tract.® Furthermore,
LAB strains produce enzymes and metabolites that may
alter the structure of AFB1, leading to reduced toxicity. °
These metabolites, generally known as postbiotics, present
an attractive approach to food safety, as they offer the
benefits of probiotics without the challenges associated
with storage, viability, and safety concerns.”® Likewise,
LABs are widely recognized for their health advantages,
including immune regulation and enhancement of
gut health.'"?

The GI tract plays a crucial role in AFB1 interaction, as
digestive enzymes, bile salts, and microbiota can influence
toxin bioavailability."”” The in vitro simulation of the GI
environment enables researchers to evaluate the ability
of probiotics and postbiotics to decrease AFB1 under
digestion-like conditions. These findings provide valuable
insights into the potential of biological approaches for
food safety and public health applications.** However, data
on L. plantarum-derived postbiotics under simulated GI
conditions remain limited; therefore, the present study
aims to address this gap in research.

Methods

Bacterial Strain and Growth Conditions

In this study, L. plantarum was used as the probiotic
strain, previously isolated from traditional Iranian
dairy products and identified using standard 16S rRNA
sequencing, confirming its similarity to reference L.
plantarum strains. This strain was selected based on prior
in vitro assessments. It was archived in the microbial strain
repository of the Drug Applied Research Center, Tabriz
University of Medical Sciences, and preserved at —80°C in
de Man, Rogosa, and Sharpe (MRS) broth supplemented
with 25% (v/v) glycerol until experimental use. For
experimental procedures, the bacteria were cultured in an
MRS broth (Merck, Germany) supplemented with 0.6%
(w/v) yeast extract (Sigma-Aldrich, USA) and incubated
at 37°C for 24 hours under anaerobic conditions (5% CO,).
Preparation and  Determination
Concentration

To prepare the postbiotic, the probiotic strain L.
plantarum was initially cultured on MRS agar and then
transferred into a Falcon tube with MRS broth (Merck,
Germany) supplemented with 0.6% yeast extract (Sigma-
Aldrich). Next, the culture was incubated at 37°C for 24
hours in a shaking CO, incubator. After incubation, the
culture was centrifuged at 10,000 x g for 15 minutes at 4°C.
The supernatant was aseptically collected and sterilized
using a 0.22 pm filter (Millipore Inc., Billerica, USA)
before immediate use in further studies. To determine

of Postbiotics

the concentration of postbiotics, the filtered solution
underwent lyophilization using a Christ Alpha 1-2 LDplus
freeze dryer (Martin Christ, Germany) under controlled
conditions: 48 hours at 0.04 mbar (-50°C), followed
by 12 hours at 0.001 mbar (-80°C). Moreover, the dry
weight of the lyophilized postbiotic was measured using
an analytical balance, yielding approximately 10 mg/mL
of the original solution. Additionally, the concentration
of 10 mg/mL was selected as the maximum tested dose
based on preliminary experiments, which demonstrated
optimal AFBI reduction without significant cytotoxicity.
This concentration, which is also in line with previously
reported effective postbiotic doses, was used for all
subsequent experiments.'>'

Gas Chromatography-Mass Spectrometry Analysis of
Postbiotic Metabolites

The GC-MS analysis of postbiotic metabolites was
performed using Shimadzu QP-5050 equipment with
a GC-17A gas chromatograph equipped with an HP-5
capillary column (phenylmethyl siloxane, 30 m, 0.25 mm
internal diameter) and a mass spectrometer with a mass
range of 50-600 m/z. In addition, helium was used as the
carrier gas at a flow level of 1 mL/min with a 1:30 split ratio.
The injector and detector temperatures were set at 250°C
and 280°C, respectively. Further, the column temperature
was programmed to increase linearly at 5°C/min, from 60°C
to 250°C, and was maintained at this temperature for 10
minutes. Furthermore, retention indices were calculated
based on the retention times of n-alkanes injected under
identical chromatographic conditions. Eventually, GC-MS
was utilized to identify and analyze the components by
comparing the mass spectra with those in the Wiley (nl7)
and Adams Library.””

Cell Viability Assay

The impact of different concentrations of postbiotics
(0.625 mg/mL, 1.25 mg/mL, 2.5 mg/mL, 5 mg/mL, and 10
mg/mL) on cell viability was evaluated using the methyl
thiazole tetrazolium (MTT) assay (Sigma-Aldrich) on the
human embryonic kidney 293 (HEK293) cell line from
the Razi Vaccine and Serum Research Institute, Iran. Cells
were grown in RPMI 1640 medium (Gibco) supplemented
with 10% fetal bovine serum in 96-well plates at a density
of 7x 10° cells per well, under 5% CO, at 95% air humidity
until reaching 80% confluency. Moreover, the postbiotic
solution was filtered through a 0.22 pm membrane before
treatment. Additionally, HEK293 cells were treated in
triplicate with 20 uL of postbiotic per well (total volume:
180 pL). Control cells received fresh growth medium
without postbiotics. After 48 hours, 10 uL of the MTT
solution (5 mg/mL) was added to each well, followed by
a 4-hour incubation in a CO, incubator. The medium
was removed, and 1% dimethyl sulfoxide was added to
dissolve the formazan crystals. Absorbance was measured
at 570 nm using an enzyme-linked immunosorbent assay
(ELISA) plate reader (StatFax 2100). Finally, an ELISA
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plate reader was employed to assess the formazan dye
absorbance at 570 nm.’*"” The following equation was
used to ascertain the rate of cell viability:

Cell viability (%) =OD CES treated/OD control x 100

Simulated Gastrointestinal Conditions

Simulated GI fluids were prepared to mimic the conditions
of the human digestive tract. The simulated gastric fluid
contained KCl (2.2 g/L), NaCl (6.2 g/L), CaCl, (0.22 g/L),
NaHCO; (1.2 g/L), and pepsin (0.3%,2250 units/mg
solid; Sigma-Aldrich), with the pH adjusted to 2.5 using
0.1 N hydrochloric acid (HCI) in order to replicate gastric
acidity. Similarly, the simulated intestinal fluid included
KCl (0.6 g/L), NaCl (5 g/L), CaCl, (0.3 g/L), bile salts
(0.45%), and pancreatin (0.1%, 8 x USP specifications;
Sigma-Aldrich), with the pH adjusted to 7.5 using 0.1
N sodium hydroxide (NaOH) to simulate the alkaline
environment of the intestine. It should be noted that both
suspensions were filtered through a 0.22 um filter in order
to ensure sterility before use in the experiments.?**!

Preparation of the Aflatoxin B1 Stock Solution

The AFB1 was obtained from Sigma-Aldrich (A6636) in a
vial containing 1 mg of toxin powder. The working solution
was prepared by dissolving the powder in acetonitrile.
Residual acetonitrile was removed, if necessary, using a
rotary evaporator at 50-60°C under reduced pressure. The
residue was then reconstituted and diluted in phosphate-
buffered saline (PBS, pH: 7.2) in order to achieve the
final AFB1 concentration of 10 ppb (ng/mL). Finally, the
prepared stock solution was stored in an amber glass jar at
4°C and protected from light until needed.?**

pH and Thermal Stability Assessment of Postbiotics

The postbiotic stock solution (10 mg/mL) was prepared
by dissolving lyophilized powder in sterile PBS (pH:
7.2). Next, aliquots were transferred to sterile microtubes
for stability testing. For thermal stability, samples were
incubated at 25°C, 37°C, 50°C, 75°C, or 100°C for 1 hour,
2 hours, or 5 hours, then cooled to room temperature.
Concerning pH stability, samples were adjusted to a pH
level of 2-9 using 1 N HCI or 1 N NaOH, incubated at
37°C for 2 hours, and neutralized to a pH level of 7.2
with sterile PBS. Moreover, AFBl-reduction activity
was assessed by mixing 1 mL of 10 ppb AFBI1 solution
with 9 mL of each treated postbiotic sample, followed
by incubation at 37°C for 2 hours. Residual AFB1 was
quantified using a competitive ELISA kit (R-Biopharm,
Darmstadt, Germany), and the reduction percentage was
calculated relative to the initial concentration.**

Culturing the Samples in Simulated Gastrointestinal
Conditions

The samples were treated under simulated GI conditions
in two sequential steps, each performed in triplicate. To

mimic stomach conditions, 1 mL of the postbiotic solution
was added to 9 mL of simulated gastric fluid (pepsin/HCI,
pH: 2.5) containing 10 ppb AFB1. After vortexing for 15
seconds, the mixture was incubated at 37°C for 2 hours.
Next, 1 mL of the stomach fluid containing AFB1 and the
postbiotic solution was transferred to 9 mL of simulated
intestinal fluid (bile salts, pancreatin, and pH level of 7.5)
and incubated under the same conditions. Afterward, the
samples were centrifuged at 10,000 x g for 15 minutes to
isolate any residual particles. Subsequently, the supernatant
was collected, and the procedure was repeated to guarantee
complete separation. The remaining AFB1 content in the
supernatant was quantified using a competitive ELISA
kit (R-Biopharm, Darmstadt, Germany). The results
were compared with a control solution containing the
same initial AFB1 concentration but lacking postbiotics.
The reduction in AFBI1 levels demonstrated the toxin-
reduction capability of the postbiotic solution.”

Quantitative Analysis of Aflatoxin Bl Using Enzyme-
Linked Immunosorbent Assay

A standard curve was prepared with AFB1 standards (0
ng/mL, 1 ng/mL, 5 ng/mL, 10 ng/mL, 20 ng/mL, and
50 ng/mL). Test samples were diluted as necessary to
fall within the linear range of the curve. Additionally,
duplicate wells of the antibody-coated microtiter plate
received 50 pL of standard or diluted sample, followed
by 50 pL of enzyme conjugate and 50 pL of anti-AFB1
antibody. Plates were mixed gently and incubated for 30
minutes at room temperature. Wells were then washed
to remove unbound components. In addition, substrate/
chromogen (100 uL) was added, and plates were incubated
for 15 minutes at room temperature. Furthermore, the
reaction was stopped with 100 uL of the stop solution, and
absorbance was measured at 450 nm. Moreover, AFB1
concentrations were determined by interpolation from the
standard curve. Ultimately, the reduction percentage was
calculated relative to controls containing AFB1 without
postbiotic.?

Statistical Analysis

The data are presented as meansz*standard deviations
(SD). Statistical analyses were performed using one-way
analysis of variance in SPSS software (version 26), followed
by Duncan’s multiple range test to compare group means
at a 95% confidence level (P<0.05). All experiments were
conducted in triplicate.

Results

Analysis of Metabolite Content in Postbiotics Using Gas
Chromatography-Mass Spectrometry

GC-MS analysis revealed a heterogeneous metabolite
profile in postbiotics derived from L. plantarum. The
predominant compounds identified in this study included
hydroxyacetone, butyric acid, lactic acid, acetic acid,
2-methylpiperidine, 2,3-butanediol, lauric acid, benzoic
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acid, and 3-aminoisobutyric acid (Table 1).

Cell Viability

The results showed a dose-dependent effect, with
cell viability remaining above 84% across all tested
concentrations. At higher concentrations (2.5 mg/mL,
5 mg/mL, and 10 mg/mL), a statistically significant
reduction was observed in cell viability compared with the
untreated control (Figure 1).

Simulated Gastrointestinal Conditions and pH Stability
Assessment of Postbiotics

The postbiotic maintained AFB1-reduction activity under
simulated GI conditions, with no significantloss of efficacy.
Incubation in simulated gastric (pH: 2.5) and intestinal
(pH: 7.5) fluids resulted in a statistically significant decline
in AFB1 levels compared with the control group. Across a
pH range of 2-9, the postbiotic remained effective in toxin
reduction, with the highest activity observed at pH levels
of 7and 7.5. A slight decrease in efficacy was also observed
at the extreme pH values (pH: 2 and pH: 9) (Figure 2).

Aflatoxin B1 Reduction

* %k

* %k

*
‘ ) ‘
1

100
80
60

40+

Cell Viability (%)

20+

Control 0.625 1.25 25 5 10

Concentration (mg/ml)

Figure 1. The Mean Percentage of Cell Viability After the MTT Assay for
Different Concentrations (0.625 mg/mL, 1.25 mg/mL, 2.5 mg/mL, 5 mg/mL,
and 10 mg/mL) of L. plantarum Postbiotic

Note. SD: Standard deviation; MTT: Methyl thiazole tetrazolium; L.
plantarum: Lactiplantibacillus plantarum. Data are presented as means + SD.
“P<0.01, *P<0.05, ns: Not significant

100+
80
601

40

AFB1 reduction Percentage (%)

pH

Figure 2. Aflatoxin BT Reduction Percentages by Postbiotic (Concentration
of 10 mg/mL) at Different pH Levels From 2 to 9

Note. **P<0.001, *P<0.01, *P<0.05. Data are presented as
means +standard deviations

AFBL1 reduction by probiotic-derived postbiotics under
simulated GI conditions is shown in Figure 3. In all
treatments, AFBI reduction was significantly higher
than that of the control group. Reduction percentages
ranged from about 13% to 86%, with the highest and
lowest reductions observed at 10 mg/mL and 0.625 mg/
mL, respectively. The results demonstrated a clear dose-
dependent pattern.

Thermal Stability Assessment of Postbiotics

The highest reduction rates were observed at 25°C and
37°C, with approximately 68% and 77% reductions,
respectively, after 5 hours of incubation. Similar trends
were found at shorter incubation times (1 hour and 2
hours). As the temperature increased, AFBI-reduction
efficiency gradually decreased, reaching approximately
57% at 50°C, 35% at 75°C, and 13% at 100°C. At 100°C, the
decrease was not statistically significant compared with
other conditions (Figure 4).

Discussion
The potential health advantages of bioactive compounds,

Table 1. The Most Constituent Compounds Identified in the Postbiotics of L.
plantarum Using GC-MS

No. Compound

1 Hydroxyacetone

2 Butyric acid

3 Lactic acid

4 Acetic acid

5 2-methylpiperidine

6 2,3-butanediol

7 lauric acid

8 benzoic acid

9 3-aminoisobutyric acid

10 pyrrolo[1,2-a] pyrazine-1,4-dione
11 1, 4-diaza-2, 5-dioxo-3-isobutyl bicyclo [4.3.0] nonane

Note. L. plantarum: Llactiplantibacillus  plantarum; ~ GC-MS:  Gas
chromatography—mass spectrometry.
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Figure 3. Reduction Percentage of AFB1 by Different Concentrations of
Postbiotics

Note. AFB1: Aflatoxin B1. **P<0.001, **P<0.01, *P<0.05, ns: Not
significant. Data are presented as means +standard deviations
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Figure 4. Aflatoxin B1 Reduction Percentages by Postbiotics (Concentration
of 10 mg/mL) at Different Temperatures

Note. **P<0.001, **P<0.01, *P<0.05, ns: Not significant. Data are
presented as means +standard deviations

including probiotics, prebiotics, and postbiotics, have
attracted considerable scientific attention, especially for
their ability to improve the balance of gut microbiota
and general host health.”?° In addition, the durability
and wide-ranging activity of postbiotics, which are non-
viable microbial products or metabolites formed from
probiotics, have made them promising agents.’ Unlike
live probiotics, postbiotics are resistant to environmental
conditions, processing, and GI conditions, thus making
them a practical and cost-effective alternative for
such applications in the field of food safety or disease
prevention.’>” Therefore, this study focused on the
anti-AFB1 properties of L. plantarum postbiotics under
simulated GI conditions. AFBI is one of the most toxic
and carcinogenic mycotoxins, considered a major global
concern for global food safety.*

The GC-MS analysis confirmed that L. plantarum-
derived postbiotics exhibit a highly diverse biochemical
composition, consisting of various bioactive compounds
(e.g., hydroxyacetone, butyric acid, lactic acid, acetic
acid, 2-methylpiperidine, 2,3-butanediol, lauric acid,
benzoic acid, and 3-aminoisobutyric acid). Among these
substances, organic acids (e.g., lactic and acetic acids) are
particularly noted for their role in neutralizing AFB1.*
Lauric acid, known for its biosurfactant properties, may
further enhance AFBI reduction by disrupting biofilm
formation and increasing its solubility in aqueous
environments, thereby destabilizing the toxin.*** This
mechanism is consistent with the findings of previous
studies, highlighting the effectiveness of fatty acid-derived
postbiotics in reducing mycotoxin toxicity.””

Mycotoxin contamination, particularly AFBI, is a
major food safety concern. Research has shown that lactic
acid fermentation can effectively reduce AFBI1 levels
in foods. This approach offers promising solutions for
reducing mycotoxin contamination in food.”® Moreover,
it may reduce the risk of aflatoxin in plant-based foods
by decreasing the levels of free AFB1. The research
demonstrated that conventional lactic acid fermentation,
with L. plantarum as the starting culture, might be used
to reduce the risk of AFB1 contamination in protein-

rich plant-based meals.” Furthermore, another study,
examining the interactions of mycotoxins throughout
the GI system using an in vitro semi-dynamic model,
revealed that AFB1 bioaccessibility increased by around
16% during the intestinal phase when concurrently
exposed to other mycotoxins, resulting in notable
alterations in intestinal cell viability and inflammation.
The results further indicated that the presence of several
mycotoxins may affect their bioaccessibility and toxicity
inside the GI tract.® A study evaluated the efficacy of
different postbiotics in mycotoxin reduction, concluding
that specific postbiotics, particularly those derived
from probiotic yeasts, display considerable potential in
neutralizing mycotoxins such as AFB1, thereby enhancing
food safety."!

The stability and efficacy of postbiotics under GI
conditions play a crucial role in determining their potential
as therapeutic agents. A key consideration is whether
these bioactive compounds can maintain their functional
properties throughout digestion and effectively exert
their benefits in the host.*> The observed stability of the
postbiotic under GI conditions aligns with the results of
previous research, highlighting the resilience of probiotics
and postbiotics in such environments. Additionally,
research on L. plantarum C88 revealed its capacity
to mitigate AFB1 toxicity by augmenting antioxidant
enzyme activity and diminishing AFB1 metabolites.*
Furthermore, the ability of postbiotics to withstand the
harsh effects of stomach acid, digestive enzymes, and bile
suggests that they may facilitate direct absorption and
exert their beneficial effects after consumption. These
findings support the potential application of L. plantarum-
derived postbiotics as a stable and effective strategy to
reduce AFB1 contamination in the GI tract.**

Postbiotics have gained significant attention due to
their antimicrobial properties and potential applications
in food preservation and safety.*® These bioactive
compounds maintained AFB1-reduction activity across
a wide pH range and at physiological to moderately
elevated temperatures, making them effective in
diverse environmental conditions. Their stability and
efficacy in bioactive edible packaging systems offer a
safer and more sustainable alternative to traditional
preservatives, thus playing a growing role in the food
industry.* In our study, the postbiotic maintained its
AFB1-reduction activity under simulated GI conditions,
with no significant degradation in gastric (pH: 2.5) and
intestinal (pH: 7.5) fluids. It could also considerably
reduce AFBI1 levels (P<0.05). Across a pH range of 2-9,
the postbiotic showed peak activity at a pH level of 7, with
stable toxin reductions at pH levels of 2 and 9, although
minor decreases in efficacy were observed at extreme pH
values. In addition, in our study, the thermal stability test
demonstrated that postbiotics noticeably reduced AFB1
at various temperatures, with the highest detoxifying
efficacy observed at 37°C (77%) and 25°C (68%) after 5
hours of exposure. Similar results were observed at shorter
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exposure times. As the temperature increased, AFBI1
reduction efficiency decreased, with a reduction to 57%
at 50°C, 35% at 75°C, and 13% at 100°C, where activity was
negligible, indicating limited stability under extreme heat.
These results are in line with those of previous studies,
suggesting that postbiotics obtained from LAB are more
effective at physiological temperatures, probably because
bioactive metabolites are better preserved under these
conditions.” These results suggest the potential of L.
plantarum postbiotics for applications under varying GI
conditions. Additionally, in one critical review on bioactive
edible packaging applications, postbiotics were noted as
metabolic products of probiotics that uniquely possess
antimicrobial properties and maintain AFB1-reduction
activity across a broad pH range and under physiological
and moderate processing temperatures. This, therefore,
supports the effectiveness of postbiotics under various
environmental conditions for their potential use in food
preservation and safety applications.*®

Although the above results clearly demonstrate a dose-
dependent reduction of AFB1 in experimental studies,
they should be considered with caution. It should be
noted that the current study is in vitro-based and cannot
fully recapitulate complex in vivo GI conditions in situ,
of which digestive enzymes, microbial interactions, or
intestinal transit time may all possibly affect postbiotic
activity. Moreover, the postbiotic and other food matrix
components (e.g., proteins, lipids, and carbohydrates)
and their interactions might influence AFB1-reduction
capacity in actual food matrices. Thus, additional in
vivo and food-based studies are necessary to validate the
practical applicability of these postbiotics.

Conclusion

The postbiotics produced by L. plantarum demonstrated
a significant, dose-dependent reduction in ELISA-
detectable AFBI1 levels under simulated GI conditions
while exhibiting low intrinsic cytotoxicity. The stability
of AFBl-reduction activity under physiological pH
and temperature conditions highlights the practical
relevance of these postbiotics as a potential food safety
intervention. However, as this study was based on
in vitro models and ELISA-based quantification, the
observed reduction may primarily reflect AFB1 binding
or reduced bioaccessibility rather than definitive chemical
detoxification. Accordingly, further in vivo studies
and advanced analytical investigations are required to
confirm the mechanisms involved and validate real-world
applications.
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