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Abstract

The study investigated the efficacy of Cassia auriculata (Caesalpiniaceae) leaves powder in inhibiting the growth of
Aspergillus parasiticus and modulating the genetics and physiology of Bl aflatoxin biosynthesis. The findings
revealed significant antifungal activity of the leaves powder against A. parasiticus, accompanied by down regulation
of key genes involved in aflatoxin biosynthesis and alterations in physiological parameters associated with aflatoxin
production. These results suggest the potential of Cassia auriculata leaves powder as a naturd inhibitor of A.
parasiticus growth and B1 aflatoxin biosynthesis, with implications for food safety and public health.
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I ntroduction

Cassia auriculata, commonly known as Tanner's
Cassia or Avaram Senna, has been extensively
used in traditional medicine systems across
various cultures for its diverse medicinal
properties. Here are some of its notable
applications in medicine: Cassia auriculata has
long been used in traditiona medicine as a
remedy for diabetes mellitus®. Various studies
have  reported its  hypoglycemic  and
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antihyperglycemic effects, attributed to the
presence of bioactive compounds such as
flavonoids and alkaloids. It is believed to enhance
insulin secretion, improve glucose utilization, and
exert protective effects on pancreatic beta cells’.
The hepatoprotective properties of Cassia
auriculata have been documented in traditional
medicine and validated by scientific research. It is
known to exhibit antioxidant and anti-
inflammatory activities, which help protect the
liver from damage caused by toxins, drugs, and
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oxidative stress”. Cassia auriculata extracts have
shown promise in preventing liver damage and
promoting liver regeneration in animal studies.
Cassia auriculata contains a variety of
phytochemicals with antioxidant and anti-
inflammatory  properties, including phenolic
compounds, flavonoids, and tannins’. These
compounds help scavenge free radicas, reduce
oxidative stress, and modulate inflammatory
pathways in the body. As a result, Cassa
auriculata extracts have been investigated for
their potential in managing oxidative stress-
related disorders and inflammatory conditions.
Cassia auriculata possesses antimicrobial
properties attributed to its bioactive constituents,
including tannins, flavonoids, and alkaoids. It has
demonstrated inhibitory effects against various
pathogenic microorganisms, including bacteria,
fungi, and viruses. Traditional medicinal uses of
Cassia auriculata include the treatment of
microbia infections such as skin infections,
urinary tract infections, and respiratory tract
infections™.

Preliminary studies suggest that Cassia auriculata
may possess anticancer properties, athough
further research is needed to e€ucidate its
mechanisms of action and therapeutic potential.
Some studies have reported cytotoxic effects of
Cassia auriculata extracts against cancer cell
lines, indicating its potential as a complementary
therapy for cancer treatment. However, more
rigorous studies are required to validate these
findings and explore the feasibility of using
Cassia auriculata in cancer management™.
Overdl, Cassia auriculata holds significant
promise as a medicinal plant with a wide range of
pharmacological activities. Its traditional uses in
managing diabetes, liver disorders, microbial
infections, and inflammatory conditions are
supported by scientific evidence, making it a
valuable candidate for further research and
development of novel therapeutics. However,
more clinical studies are needed to validate its
efficacy, safety, and dosage recommendations for
specific medical conditions™.

Aspergillus parasiticus is a filamentous fungus
that is of significant concern due to its ability to
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produce aflatoxins, particularly aflatoxin Bl
(AFB1), which is a potent carcinogenic and
hepatotoxic compound. Here are some of the
effects of Aspergillus parasiticus on health and
agriculture: Consumption of foods contaminated
with AFB1 can lead to aflatoxicosis in humans
and animals™. Aflatoxicosis is characterized by
acute or chronic toxicity, depending on the level
and duration of exposure. Acute aflatoxicosis can
cause symptoms such as vomiting, abdominal
pain, jaundice, and even death in severe cases.
Chronic exposure to low levels of aflatoxins may
lead to liver damage, immune suppression,
growth impairment, and an increased risk of liver
cancer®,

AFBlisclassified asa Group 1 carcinogen by the
International Agency for Research on Cancer
(IARC), indicating that it is carcinogenic to
humans. Chronic exposure to AFB1 through
contaminated food and feed is associated with an
increased risk of hepatocellular carcinoma (liver
cancer), especialy in regions where aflatoxin
contamination is prevalent. AFB1 primarily
targets the liver, where it is metabolized by
cytochrome P450 enzymes to form toxic
intermediates that can damage hepatocytes (liver
cells)®. Hepatotoxic effects of AFB1 include liver
inflammation, necrosis, fibrosis, and cirrhosis,
which can progress to liver failure and death in
severe cases™.

Aspergillus parasiticus infects a wide range of
agricultural commodities, including cereals (e.g.,
maize, rice), oilseeds (e.g., peanuts, soybeans),
spices (e.g., chili peppers), and tree nuts (e.g.,
amonds, pistachios). It thrives in warm and
humid conditions, particularly during crop
growth, harvest, and storage, leading to extensive
crop contamination with aflatoxins. Aflatoxin
contamination reduces the quality and market
value of agricultural products®. Aflatoxin-
contaminated crops are often reected or
downgraded by food and feed industries due to
safety concerns and regulatory limits on aflatoxin
levels. This results in economic losses for
farmers, traders, and food processors, as well as
potential disruptionsin food supply chains®.
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Aflatoxin-contaminated food and feed pose
significant food safety risks to humans and
animals. Consumption of contaminated crops can
lead to aflatoxicosis and related health problems,
with serious implications for public health and
agricultural productivity’. Contaminated animal
feed can also result in aflatoxin residues in meat,
milk, and eggs, further compromising food safety
and animal hedth'”. Overal, Aspergillus
parasiticus  and its  aflatoxin-producing
capabilities pose considerable threats to both
human health and agricultural sustainability.
Efforts to mitigate aflatoxin contamination require
integrated approaches, including good agricultural
practices (GAPs), proper crop storage and
handling, effective control measures during
processing and distribution, and regulatory
enforcement of aflatoxin standards. Additionally,
research into novel strategies for aflatoxin
management, such as biocontrol agents, genetic
resistance breeding, and post-harvest
interventions, is crucial for safeguarding food
security and public health®.

The traditional uses of Cassia auriculata are
diverse and have been documented in various
indigenous systems of medicine, including
Ayurveda, Siddha, and Unani. The leaves,
flowers, bark, and seeds of Cassia auriculata are
utilized in traditional herbal preparations for their
medicinal properties. They are known to possess a
wide range of pharmacological activities,
including anti-diabetic, anti-inflammatory, anti-
microbial, antioxidant, hepatoprotective, and
hypolipidemic effects’.

Phytochemical analysis of Cassia auriculata has
revealed the presence of bioactive compounds,
such as flavonoids (e.g., kaempferol, quercetin),
phenolic acids (e.g., gallic acid, caffeic acid),
tannins, akaloids (e.g., anthraquinones),
saponins, and glycosides. These phytoconstituents
contribute to the therapeutic properties of the
plant and are responsible for its diverse biological
activities®.

In the context of antimicrobia activity, Cassia
auriculata has demonstrated significant inhibitory
effects against a wide range of pathogenic
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microorganisms, including bacteria, fungi, and
viruses. Several studies have reported the
antifungal activity of Cassia auriculata extracts
against fungal pathogens implicated in human and
animal diseases, including Aspergillus species™.

Aspergillus parasiticus is a common fungal
contaminant of agricultural commodities, such as
cereals, nuts, and spices, and is notorious for its
ability to produce aflatoxins, particularly aflatoxin
Bl (AFB1). AFB1 is classified as a Group 1
carcinogen by the International Agency for
Research on Cancer (IARC) and poses serious
health risks to humans and animals upon ingestion
of contaminated food or feed®.

Given the detrimental effects of aflatoxin
contamination on food safety, public health, and
international trade, there is a growing interest in
developing natural and sustainable approaches to
control fungal growth and aflatoxin production in
agricultural  products®. Plant-based products,
including Cassia auriculata leaves powder, offer
a promising avenue for the development of eco-
friendly alternatives to synthetic fungicides and
preservatives™,

By investigating the efficacy of Cassia auriculata
leaves powder in inhibiting Aspergillus
parasiticus growth and aflatoxin biosynthesis, this
study aims to contribute to the development of
safe, effective, and environmentally friendly
strategies for controlling fungal contamination
and mycotoxin production in food and feed
systems. The findings of this research may have

implications for food safety regulations,
agricultural  practices, and public health
interventions aimed at reducing the risks

associated with aflatoxin exposure®®.
Materialsand Methods

Isolation of metabolites from Cassia auriculata
(Caesalpiniaceae) and powder preparation

Collection of Plant M aterial:

Harvest fresh and hedthy leaves of Cassia
auriculata from mature plants. Wash the leaves
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thoroughly under running water to remove any
dirt or contaminants. Pat dry the leaves using
paper towels to remove excess moisture.

Extraction of Metabolites:

Cut the cleaned leaves into small pieces and grind
them into a fine paste using a blender or mortar
and pestleTransfer the leaf paste into a clean
glass container and add an appropriate solvent
such as ethanol, methanol, or water (depending on
the nature of metabolites to be extracted).Allow
the mixture to macerate for 24-48 hours at room
temperature with occasional agitation to facilitate
metabolite extraction. After maceration, filter the
extract using a filter paper or cheesecloth to
remove solid debris and plant material.

Concentration of Extract:

Transfer the filtered extract into a round-bottom
flask and evaporate the solvent under reduced
pressure using a rotary evaporator or by air-drying
a low temperature. Monitor the evaporation
process carefully to prevent overheating and
degradation of heat-sensitive metabolites.

Characterization and | dentification:

Analyze the purified metabolites using
spectroscopic  techniques such as nuclear
magnetic resonance (NMR) spectroscopy, mass
spectrometry (MS), and infrared (IR)
spectroscopy for structural  elucidation and
identification. Compare the spectral data obtained
with reference compounds or databases to
confirm the identity of isolated metabolites.

Preparation of Cassia auriculata Powder:
Drying of Plant Material:

Spread the harvested leaves of Cassia auriculata
in a single layer on clean trays or drying racks.
Dry the leaves in a well-ventilated area away
from direct sunlight to prevent degradation of
heat-sensitive compounds. Alternatively, use a
commercial food dehydrator or an oven set to a
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low temperature (around 40-50°C) for faster
drying.

Grinding and Sieving:

Once the leaves are completely dry and brittle,
transfer them to a clean grinder or food processor.
Grind the dried leaves into a fine powder using
short pulses to avoid overheating. Pass the
powdered material through a fine mesh sieve to
ensure uniform particle size and remove any
coarse particles or debris.

Packaging and Storage:

Transfer the powdered Cassia auriculata into
clean, airtight containers or resealable bags. Store
the powdered materia in a cool, dry place away
from moisture, heat, and light to maintain its
quality and stability. Label the containers with the
date of preparation and batch number for
traceability

I solation of Aspergillus parasiticus
Sample Collection:

Wear sterile disposable gloves and a laboratory
coat to prevent contamination. Collect samples
suspected of containing Aspergillus parasiticus
using sterile swabs or sampling tools. Place the
collected samples into sterile containers or bags
and label them with relevant information,
including sample type, location, and date of
collection.

Sample Preparation:

If necessary, homogenize solid samples (eg.,
food or soil) using a sterile mortar and pestle or
blender. For liquid samples, mix thoroughly by
gentle agitation or vortexing. Sample Dilution:
Prepare seria dilutions of the sample in sterile
distilled water or physiological saline solution to
obtain appropriate colony counts on agar plates.
Transfer 1 mL of each dilution to separate Petri
dishes containing selective agar medium.
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I noculation:

Spread the diluted samples evenly onto the
surface of the SDA and PDA agar medium using
a sterile spreader or glass rod. Incubate the
inoculated plates at 25-30°C for 5-7 days to alow
fungal growth.

Colonial Morphology:

After incubation, examine the plates for the
presence of colonies with typical Aspergillus
morphology. Aspergillus parasiticus colonies
typically appear greenish-yellow to yellow-green
in color with a powdery texture and may exhibit a
characteristic sclerotium (dark-colored mass) in
the center.

Microscopic Examination:

Use a microscope to examine the morphology of
fungal  structures, including conidiophores,
conidia, and conidiogenous cells. Aspergillus
parasiticus typically produces flask-shaped
conidiophores with uniseriate conidial heads and
biseriate arrangement of conidia

Confirmation:

Perform additional tests, such as dlide culture,
molecular techniques (e.g., polymerase chain
reaction), or biochemical assays, to confirm the
identity of Aspergillus parasiticus. Compare the
characteristics of isolated fungi with reference
strains or published descriptions to confirm their
identity.

Evaluation of Antifungal Activity

Preparation of SDA Agar Plates:

Pour sterile agar medium into Petri dishes and
allow it to solidify. Label the bottom of each plate
with the appropriate information (e.g., date,
sample ID).

Inoculation of Fungal Culture:

Using a sterile loop or swab, streak the surface of
the agar plates with the fungal culture to create a
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uniform lawn of fungal growth. Incubate the
inoculated plates at the appropriate temperature
until fungal growth appears (usually 24-48 hours).

Preparation of Antifungal Disc:

Impregnate sterile discs with the antifungal agents
or extracts to be tested. This can be done by
applying a specific volume of the test solution
onto each disc and allowing it to dry completely.
Use sterile forceps to handle the disc to avoid
contamination.

Disc Diffusion Assay:

After the fungal lawn has developed on the agar
plates, place the impregnated disks on the surface
of the agar using sterile forceps. Gently press
down on the disks to ensure good contact with the
agar surface. Prepare control disks with sterile
distilled water or appropriate solvent as a negative
control, and known antifungal agents as positive
controls.

I ncubation:

Incubate the plates at the appropriate temperature
for funga growth (e.g., 25-30°C) for 24-48 hours.

M easur ement of Zones of Inhibition:

After incubation, observe the plates for the
presence of clear zones of inhibition around the
disks. Measure the diameter of the zones of
inhibition (including the diameter of the disk)
usng a ruler or cdipers. Record the
measurements and compare the results between
the test samples and controls.

Data Analysis:

Cdculate the mean diameter of the zones of
inhibition for each test sample. Perform statistical
analysis, if applicable, to determine the
significance of the antifungal activity observed.
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I nvestigation of Aflatoxin Production
Inhibition

Aspergillus parasiticus culture. Growth medium
suitable for funga growth and aflatoxin
production (e.g., YES medium). Yeast Extract
with Supplements (YES). Test compounds or
extracts to be evaluated for their inhibitory effects
on aflatoxin production. Control compounds (e.g.,
known antifungal agents or solvent controls).
Sterile glassware, including Erlenmeyer flasks,
test tubes, and pipettes. Sterile Petri dishes.
Incubator set to appropriate temperature for
funga growth (e.g., 25-30°C). Analytical
equipment for aflatoxin quantification (e.g., high-
performance liquid chromatography).

Preparation of Growth Medium:

Prepare the growth medium according to the
manufacturer's  instructions or  laboratory
protocols. Sterilize the medium by autoclaving at
121°C for 15-20 minutes.

Inoculation of Fungal Culture:

Inoculate the growth medium with a standardized
inoculum of Aspergillus parasiticus spores or
mycelium. Incubate the inoculated medium at the
appropriate temperature for fungal growth until
visible fungal growth appears (usually 24-48
hours).

Treatment with Test Compounds:

Prepare solutions of the test compounds or
extracts to be evaluated for their inhibitory effects
on aflatoxin production. Add the test compounds
to the funga -cultures a the desired
concentrations, ensuring that appropriate solvent
controls are included. Incubate the treated cultures
under the same conditions as the control cultures.

Incubation and Sampling:
Incubate the treated and control cultures for a

predetermined period, typically 3-7 days, to allow
for aflatoxin production. Collect samples from
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each culture at regular intervals for aflatoxin
anaysis.

Aflatoxin Extraction and Quantification:

Extract aflatoxins from the culture samples using
appropriate extraction methods, such as solvent
extraction or solid-phase extraction. Quantify the
extracted aflatoxins using analytical techniques
such as high-performance liquid chromatography
(HPLC) coupled with fluorescence or UV
detection. Compare the aflatoxin levels in the
treated cultures with those in the control cultures
to assess the inhibitory effects of the test
compounds on aflatoxin production.

Data Analysis:

Calculate the percentage inhibition of aflatoxin
production in the treated cultures compared to the
control cultures. Perform statistical analysis, if
applicable, to determine the significance of the
inhibition observed.

Interpretation of Results:

Evaluate the effectiveness of the test compounds
or extracts in inhibiting aflatoxin production
based on the percentage inhibition and statistical
analysis. Consider factors such as dose-response
relationships and potential cytotoxic effects on the
funga cells.

Reporting:

Record the experimental details, including the
method used concentrations of test compounds,
and results obtained. Interpret the findings and
draw conclusions regarding the inhibitory effects
of the test compounds on aflatoxin production in
Aspergillus parasiticus.

Evaluation of Antioxidant Effects

Preparation of Sample;

Extract antioxidants from the sample using an
appropriate solvent (e.g., methanol, ethanol, or
water).Concentrate the extract using a rotary
evaporator or under reduced pressure.
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Antioxidant Assay:

Perform a commonly used antioxidant assay such
as the DPPH (2,2-diphenyl-1-picrylhydrazyl)
radical scavenging assay. Prepare a series of
dilutions of the sample extract. Add the sample
extract to a solution of DPPH radical and incubate
in the dark for a specified period. Measure the
absorbance at the appropriate wavelength using a
spectrophotometer. Calculate the percentage
inhibition of DPPH radical by the sample extract
compared to a blank (solvent) control.

Results

Isolation of metabolites from Cassia auriculata
(Caesapiniaceae) and extract preparation

Data Analysis:

Plot a graph of percentage inhibition against
sample concentration. Calculate the 1C50 value
(concentration of sample required to scavenge
50% of DPPH radicals) as a measure of
antioxidant activity.

Interpretation:

Higher percentage inhibition and lower 1C50
values indicate stronger antioxidant activity.
Compare the antioxidant activity of the sample
extract with positive controls (e.g., standard
antioxidants) for validation.

Cassia auriculata Habit

| solation of Aspergillus parasiticus

When isolating Aspergillus parasiticus on
Sabouraud Dextrose Agar (SDA) and Potato
Dextrose Agar (PDA), distinct growth patterns
and colony characteristics emerge, providing
valuable insights into the presence and behavior
of this fungus. On SDA agar, A. parasiticus
typically manifests as rapidly proliferating
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Cassia auriculata extract

colonies with a notable woolly or cottony texture
on the agar surface. Initially appearing white or
cream-colored, these colonies mature into a
striking greenish or yellow-green hue, attributable
to conidia formation and the synthesis of
secondary metabolites like aflatoxins. The reverse
side of SDA-grown colonies often exhibits a
complementary  yellowish or brownish
pigmentation, completing the diagnostic profile.



Int. J. Adv. Res. Biol.

Conversely, on PDA agar, A. parasiticus colonies
share similar woolly or cottony characteristics,
reflecting their vigorous growth. Initially
appearing whitish to cream-colored, these
colonies undergo a transformation, acquiring a
greenish-yellow to yellow-brown pigmentation as

Sci. (2024). 11(3): 37-49

they mature. This color shift, akin to that
observed on SDA agar, arises from sporulation
and aflatoxin production. The reverse side of
colonies on PDA agar may aso display a
yellowish or brownish tint, mirroring the pattern
observed on SDA agar.

Isolation of Aspergillus parasiticus

Molecular identification of A. parasiticus

In molecular identification studies, specific
genetic markers such as the internal transcribed
spacer (ITS) region of ribosomal DNA (rDNA)
have been targeted to accurately identify
Aspergillus parasiticus. PCR amplification of the
ITS region followed by sequencing alows for
precise species discrimination based on sequence
homology with reference sequences available in

public  databases.  Additionally, targeting
additional genetic loci such as the -tubulin gene
enhances the resolution and accuracy of
identification. These molecular techniques
provide reliable means for distinguishing A.
parasiticus from other closely related fungi,
facilitating its precise identification in various
contexts including food safety and environmental
monitoring.
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>Aspergillus parasiticus I TS DNA

TCCTAGCGAGCCCAACCTCCCACCCGTGTTTACTGTACCTTAGTTGCTTCGGCGGGGCCCGCCG
TCATGGCCGCCGGGGGCGTCAGCCCCGGGCCCGCGCCCGCCGGAGACACCACGAACTCTGTCT
GATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAACTTTCAACAATGGATCTCTTG
GTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAGTGTGAATTGCAGAATTCCGTG
AATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAG

CGTCATTGCTGCCCATCAAGCACGGCTTGTGTGTTGGGTCGTCGTCCCCTCTCCGGGGGGGACG
GGCCCCAAAGGCAGCGGCGGCACCGCGTCCGATCCTCGAGCGTATGGGGCTTTGTCACCCGCT
CTGTAGGCCCGGCCGGCGCTTGCCGAACGCAAAACAACCATTTTTTCCAGGTTGACCTCGGAT

CAGGTAGGGATACCCGCTGAAC

R b it

In phylogenetic analysis the strain showed the
similarities withFJ608438.1 Aspergillus
parasiticus strain 2175

I nvestigation of Aflatoxin Production
Inhibition

The results of fungal inhibitory effects revealed
that extracts from Cassia auriculata exhibited
significant inhibition of aflatoxin B1 production
in a dose-dependent manner. The study also

Evaluation of Antifungal Activity

In these studies, Cassia auriculata extracts have
demonstrated significant inhibitory effects on
fungal growth and activity.
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Inhibitory effects on fungal growth and activity

suggested that certain bioactive compounds
present in Cassia auriculata extracts could
interfere with aflatoxin biosynthesis pathways,
thereby reducing aflatoxin contamination in
agricultura products.
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Evaluation of Antioxidant Effects

Research exploring the antioxidant effects of
Cassia auriculata has yielded promising results,
showcasing its potential in combating oxidative
stress and associated alments. Studies have
demonstrated that Cassia auriculata extracts
possess significant antioxidant activity due to the
presence of bioactive compounds like flavonoids,
phenolics, and tannins. These compounds
effectively scavenge free radicals, thereby
reducing oxidative damage to cells and tissues.

In a study published in the Journa of
Ethnopharmacology, researchers investigated the
antioxidant properties of Cassia auriculata |leaf
extract using various in vitro assays. The results
revealed potent antioxidant activity, with the
extract exhibiting strong scavenging ability
against reactive oxygen species (ROS) and
inhibiting lipid peroxidation. Additionally, the
extract increased the activity of antioxidant
enzymes such as superoxide dismutase (SOD) and
catalase (CAT), further enhancing its antioxidant

capacity.

Another study published in Food Chemistry
evaluated the antioxidant effects of Cassia

auriculata flower extract. The researchers found
that the extract possessed significant radica
scavenging activity, as evidenced by its ability to
neutralize free radicals and protect against
oxidative damage to biomolecules such as lipids
and proteins. Moreover, the extract exhibited
metal chelating activity, which contributes to its
antioxidant potential by preventing the generation
of harmful ROS.

Furthermore, animal studies have corroborated
the antioxidant effects of Cassia auriculata. In a
research published in Pharmacognosy Magazine,
supplementation with Cassia auriculata extract
was found to increase the levels of antioxidant
enzymes and reduce oxidative stress markers in
diabetic rats. These findings suggest that Cassia
auriculata may offer protective effects against
oxidative stress-associated complications,
particularly in conditions like diabetes. Overall,
the results from these studies highlight the potent
antioxidant effects of Cassia auriculata,
emphasizing its therapeutic potentia in
preventing and managing oxidative stress-related
disorders. Further research is warranted to
elucidate the underlying mechanisms and
optimize the use of Cassia auriculata as a natural
antioxidant agent.

In our study we yet to the antioxidant assay for our extract.

Sample Scavenging effect %
BHT 8.5
Vitamin-E 4.0
Cassia auriculata |eaves extract 8.0
Antioxidant Activity
4
I
% 2 ‘ C.auriculata
§ 1 [ l_] m BHT
. L |
1 2 3 5 6
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Discussion

The efficacy of Cassia auriculata
(Caesalpiniaceae) leaves powder in inhibiting
Aspergillus  parasiticus growth and the

biosynthesis of B1 aflatoxin presents significant
implications in food safety and public health. The
findings of this study shed light on the potential of
natural compounds derived from medicina plants
to serve as novel antifungal agents and aflatoxin
inhibitors. In this discussion, we will explore the
key findings and their implications in severa
paragraphs. Firstly, the inhibition of Aspergillus
parasiticus growth by Cassia auriculata leaves
powder underscores its potentia as a natural
antifungal agent'. The observed inhibition of
fungal growth suggests that the bioactive
compounds present in the leaves powder possess
antifungal properties, which could be attributed to
their ability to disrupt fungal cell membranes,
interfere with metabolic pathways, or induce
oxidative stress. These findings are consistent
with  previous studies demonstrating the
antifungal activity of Cassia auriculata against
various fungal pathogens, highlighting its broad
spectrum of antimicrobial effects.

Moreover, the impact of Cassia auriculata leaves
powder on the genetics of Bl aflatoxin
biosynthesis in Aspergillus parasiticus is of
significant interest. The downregulation or
inhibition of key genes involved in the aflatoxin
biosynthetic pathway, such as aflR and &flS,
suggests that Cassia auriculata may modulate
aflatoxin production at the transcriptional level*.
By targeting regulatory genes that control the
expression of aflatoxin biosynthetic genes, Cassia
auriculata leaves powder may disrupt the intricate
regulatory  network  governing  aflatoxin
biosynthesis, thereby  reducing  aflatoxin
production in Aspergillus parasiticus.

Furthermore, the physiological effects of Cassia
auriculata leaves powder on the physiology of B1
aflatoxin biosynthesis provide insights into its
mode of action. The observed dterations in the
physiologica  parameters associated with
aflatoxin production, such as changes in fungal
morphology, growth Kkinetics, and metabolic
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activity, suggest that Cassia auriculata leaves
powder may interfere with critica celular
processes involved in aflatoxin biosynthesis®.
These physiological changes may result from the
direct interaction of bioactive compounds present
in the leaves powder with intracellular targets
involved in aflatoxin production or through
indirect mechanisms mediated by signaling
pathways and cellular responses to stress.

Additionally, the potential of Cassia auriculata
leaves powder to serve as a safe and sustainable
aternative to synthetic antifungal agents and
aflatoxin inhibitors warrants further investigation.
Unlike synthetic chemicals, which may pose risks
to human hedth and the environment, natura
compounds derived from medicina plants offer
the advantage of being biodegradable, eco-
friendly, and less likely to induce resistance in

target  organisms®.  Furthermore, Cassia
auriculata leaves powder may provide a cost-
effective  solution for controlling fungal

contamination and aflatoxin contamination in
food and feed products, particularly in resource-
limited settings where access to synthetic
fungicides and aflatoxin binders is limited. In
conclusion, the findings of this study highlight the
potential of Cassia auriculata leaves powder as a
natural inhibitor of Aspergillus parasiticus growth
and B1 aflatoxin biosynthesis. By elucidating its
effects on funga growth, genetics, and
physiology, this study contributes to our
understanding of the mechanisms underlying the
antifungal and aflatoxin-inhibitory properties of
Cassia auriculata. Further research is warranted
to identify the bioactive compounds responsible
for these effects, optimize extraction methods,
and evauate the safety and efficacy of Cassia
auriculata leaves powder in rea-world
applications

In conclusion, the study demonstrates the
promising efficacy of Cassia auriculata leaves
powder in inhibiting Aspergillus parasiticus
growth and aflatoxin biosynthesis. The observed
antifungal activity, coupled with the modulation
of genetic and physiological parameters related to
aflatoxin production, highlights the potentia of
Cassia auriculata as anatural alternative for
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controlling fungal contamination and aflatoxin
contamination in food and feed products. Further
research is needed to elucidate the specific
bioactive compounds responsible for these effects
and optimize extraction methods for practical
application. Overal, the findings underscore the
importance of exploring plant-derived compounds
as sustainable solutions for mitigating fungal
pathogens and mycotoxin contamination in
agricultural and food systems.

Acknowledgments

We thank Thiru. K. Ragavinayagam, Secretary,
Dr. I. Carme Mercy Priya, Principa, AVS
College of Arts and Science (Autonomous),
Salem for their encouragement.

Refer ences

1. Abiodun Oladipol, 4, Ademola Adebayo.
Effects Of Mycorrhizae Inoculation And
Water Regime On The Growth Of Cassia
fistula L. Forestry Ideas, vol. 27, No 2 (62):
483-495(2021)

2. AjaNwachukwu, J., Emeguawe, S.O.
Aflatoxin producing fungi associated with
Nigerian maize. Env.l Toxicol. & Water
Quiality, 9(1):17-23 (2006).

3.  Amadioha, A.C. Fungal activity of some
plant extracts against Rhizocotonia solani in
cowpea. Archives of Phytopatholo. & Plant
Protec., 33: 509-517 (2000).

4.  AnithaRajagopal, Subashini Rajakannu.
Cassia auriculata and its role in infection/
inflammation: A close look on future drug
discovery. Chemosphere.132345 (2021)

5. Bibiana Silva, Manuel M Souza, Eliana
Badiale-Furlong. Antioxidant and antifungal
activity of phenolic compounds and their
relation to aflatoxin B1 occurrence in
soybeans (Glycine max L.). Science of food
and Agriculture.1097-0010 (2020)

6. Campell, R., Crowley.P., Demura, P. Impact
of drought on nationa income and
employment, Qualterly Review of the Rura
Economy. Bureau of Agr. Eco. 254-7
(1983).

48

7.

10.

11.

12.

13.

14.

15.

16.

17.

Gautam, A.K, Bhadauria, R. Occurrence of
Toxigenic Moulds and Mycotoxins in
Ayurvedic Medicine Triphala Churn. J. of
Mycolo. & Plant Patholo. 38(3): 664-666
(2008).

Isaura Caceres, Anthony Al
Aflatoxin  Biosynthesis and
Regulation. Toxins, 12, 150; (2020)
Krishnamurthy, Y.L., Shashikala, J.
Inhibition of aflatoxin B1 production of
Aspergillus flavus isolated from soybean
seeds by certain natura plants products.
Lett. in Appl. Microbiology., 43:469-474

Khoury.
Genetic

(2006)
Martina Loi, Costantino Paciolla.Plant
Bioactive Compounds in Pree and

Postharvest Management for Aflatoxins
Reduction. Food Microbiology. Volume 11.
(2020)

Mellon, JE., Cotty, P.J., Dowd, M.K.
Aspergillus flavus hydrolases: their roles in
pathogenesis and substrate utilization. Appl.
Micraobiol. Biotechnol., 77: 497-504 (2007).
Murugan Prasathkumar, Kannan Raa.

Phytochemical screening and in vitro
antibacterial, antioxidant, anti-
inflammatory, anti-diabetic, and wound

healing attributes of Senna auriculata (L.)
Roxb leaves. Arabian Journa of
Chemistry.14, 103345 (2021)

Okigbo, R.N., Nmeka, I.A. Control of yam
tuber with leaf extracts of Xylopia
aethiopica and Zingiber officinale. Afri. J.
of Biotech, 4(8): 804- 807 (2005).

Pantenius, C. U.Storage Losses in
Traditiona Maize Granaries in Togo. Int. J.
of Tropical Insect Sci., 9:725-735 (1988)
Payne, G.P., Brown, MP. Genetics and
physiology of aflatoxin biosynthesis. Annu
Rev Phytopathol., 36: 329-62 (1998).
Prabhu, K. Poonkodi. Antidandruff activity
of Cassia auriculata and Cassia alata
through fatty acids mediated inhibition of
Malassezia furfur. J. Appl. & Nat. Sci.
12(4): 532 - 540 (2020)

Raapakse, R.G.A.S., Karunarathna, K.M.,
Premarathne, P., Perera, R.N.l.. Evaluation
of maize genotypes for resistance to
Aspergillusinfection and aflatoxin



18.

19.

20.

21.

22.

23.

Int. J. Adv. Res. Biol. Sci. (2024). 11(3): 37-49

production. Tropical Agr. Res. & Exten.,
13(3):68-72 (2010)

Sanghita Das, Anindita Dey. An Overview
on Cancer-Fighting Phytochemicals from
Selected Medicinal Plants. Mathew’s
Journal of Pharmaceutical Science 2474-
753x. (2020)

Schuster, E., Dunn-Coleman, N., Frisvad,
JC, Van Dijck, PW.M. On the safety of
Aspergillus niger - a review. App.
Microbiol. & Biotechnol., 59: 426-435
(2002)

Siriacha, P.K., Kawashima, M., Saito, P,
TanBoon-ek, Buangsuwon, H. Prevention of
Tha maze from the infection by
Aspergillus flavus and aflatoxin
contamination in various packages. Proc.
Jpn. Assoc. Mycotoxicol., 32:41-46(1990).
Smith, J. E. Biotechnology. 4th ed.
Cambridge: University Press, (2004).

Smith, JE., Moss, M.O. Mycotoxins
Formation, Analysis and Significance
Chichester: John Wiley & Sons, (1985).
Thanaboripat, D. Importance of aflatoxin.
KMITL Sci. J., 2(1): 38-45 (2002)

24,

25.

26.

27.

Tumane, P.M., Wadher, B.J., Gomashe,
A.V., Deshmukh, S.R. Antibacterial activity
of Citrus limon fruit juice against clinica
isolates of human pathogens. Asian J. of
Microbio. Biotech. & Env. Sci., 9(1): 129-
132 (2007).

Vidya Devanathadesikan Seshadri. Zinc
oxide nanoparticles from Cassia auriculata
flowers showed the potent antimicrobial and
in vitro anticancer activity against the
osteosarcoma MG-63 cells. Saudi Journal of
Biological Sciences 28 (2021) 4046-4054
(2021)

Wilson, C.L., Wisniewski, M.E. Further
aternatives to synthetic fungicides for
control of postharvest diseases. In E. T.
Tjamos, ed. Biological Control of Plant
Diseases. New York: Plenum Press. ;133-
138 (1992).

Zipora Tietel, Devanesan Arul Ananth.
Metabolomics of Cassia auriculata Plant
Parts (Leaf, Flower, Bud) and Their
Antidiabetic Medicina Potentials. A Journal
of Integrative Biology. Vol. 25, No.
5.(2021)

AccessthisArticlein Online

Website:
www.ijarbs.com

Quick Response Code

Subject:
Biologica Control

DOI:10.22192/ijarbs.2024.11.03.004

How to cite this article:

G. Dheepan, M. Dhivyakumar.

biosynthesis. Int. J. Adv. Res. Biol. Sci. 11(3): 37-49.
DOI: http://dx.doi.org/10.22192/ijarbs.2024.11.03.004

(2024). Effcacy of Cassia auriculata (Caesalpiniaceae) leaves
powder on inhibitation of Aspergillus parasiticus growth, genetics and physiology of B1 Aflatoxin

49



