CHAPTER TWO
2.0 Material and Methods 
2.1 Sample Collection and Location 
Soil samples were collected from three (3) different agricultural field within Kwara state polytechnic using sterile laboratory equipment such as dissecting tray and hand shovel, while wearing protective gear like laboratory coat, sterile glove and face mask in order to ensure safety during sample collection and handling. The soil samples were collected by digging 5cm below the soil surface and place in a sterile polythene bag with label of each location then transported into the laboratory under control condition so as to avoid contamination. The location where the soil samples were collected are: A vegetable field at àgbède area, cereal field around kwarapoly secondary school, and the Agric. Tech agricultural field/ farm. The samples were labelled as vegetable field, cereal field 1 and cereal field 2
2.2 Sterilization of Equipment and Environment 
All working surfaces were disinfected using 70% ethanol, and glassware such as conical flasks, beakers, and test tubes were washed with distilled water and sterilized in a hot-air oven at 160°C for 1 hour, as recommended in microbiology lab safety guidelines (Apha, 2017; Cheesbrough, 2018).
2.3 Media Preparation
The media used namely Nutrient Agar (NA) and Nutrient Broth (NB) were prepared according to the manufacturer instructions and sterilized by autoclaving at 121°C for fifteen minutes (Madigan et al., 2021). Upon cooling, 1 mL of streptomycin was aseptically added to prevent bacterial contamination, and approximately 250 mL of the medium was poured into petri dishes and left to solidify (Rao et al., 2020).
2.4 Serial Dilution 
Test tubes used for serial dilution were sterilized along side the media prepared. For serial dilution, 1g of each soil sample was weigh and dispense in separate conical flask that contain 10ml of distilled water each, this was done to get the INITIAL SUSPENSION of the soil sample (Willey et al., 2022). Then three (3) test tube racks was place on the working bench, and each rack was labelled with the names of the soil sample collected. Six (6) sterile test tubes were inserts into each rack and labelled 10-¹ to 10-⁶ (the opening of the stock solution was covered with foil paper).
9ml of distilled water was measured into each of the test tube on each test tube rack, using separate syringe (1 syringe for 1 soil sample). After that has been carried out carefully, 1ml of the initial suspense of each soil sample was measured and transferred into the same labelled serial dilution 10-¹ to 10-⁶. By measuring 1ml of suspense soil sample A, into the same serial dilution 10-¹ and from 10-¹, 1ml to 10-² from 10-², 1m to 10-³ from 10-³, 1ml to 10-4 from 10-⁴, 1ml to 10-⁵ from 10-⁵, 1ml to 10-⁶ same goes with other soil sample respectfully. After that each syringe was places besides each test tube rack to avoid contamination (Ghosh et al., 2020).
2.5 Inoculation of the sample 
After the media has solidified, two plate each was labelled with the names of the corresponding soil sample collected and indicate with serial dilution (10-⁵), one plate for the original and the second one for duplicate.  0.1 ml were taken from each serial dilution (10-⁵) and inoculated on corresponding labelled agar plates. The plates was then placed invertedly and wrapped with foil paper and incubated at 30⁰c for 24-48 hours (Logan & Vos, 2021).
2.6 Characterization and identification 
After 24 hours the plates was brought out for examination and it is only the plate tagged cereal field 1 that shows growth with just one colony, it was leave for another 24hors. After 48hours of incubation multiple colony were observed. Afterward microscopic examination and biochemical test was carried out to identify the isolate 
· Gram staining
Procedure:
A clean microscope slide was placed on a plate rack and a drop of distilled water was place on the center of the slide using a sterile inoculating loop, then a small amount of colony was aseptically picked and mixed into the drop to create a thin smear and the smear was allow to air-dry completely, after it has air-dry the slide was then pass quickly through a flame 3–4 times to heat-fix the smear (smear side up). After heat-fixing, the smear was flood with crystal violet and allowed to sit for 1minute then gently rinse with distilled water. The slide was flood again with mordant (iodine solution) and allowed to sit for 1minute then rinse gently with distilled water. For decolorization 95% ethanol was gently apply to the slide for 10seconds until runoff is cleared and rinse immediately with distilled water. Then safranin was applied to counterstain for 30seconds and rinse with distilled water. The slide was then blot dry and observed under X100 objective lens oil immersion microscope (Willey et al., 2022)
· Catalyst test
Procedure:
A clean glass slide was placed on the working surface and a sterile inoculating loop was used to pick and transferred small amount of bacteria colony onto the slide, then a drop of 3% hydrogen peroxide was added directly onto the smear and observe immediate for bubbling (Singh et al., 2021).
· Spore staining 
Procedure:
A clean microscope slide was placed on a plate rack and a drop of distilled water was place on the center of the slide using a sterile inoculating loop, then a small amount of colony was aseptically picked and mixed into the drop to create a thin smear and the smear was allow to air-dry completely, once it dry, the slide was then pass quickly through a flame (3–4 times) with the smear side up (this heat-fixation step kills the bacteria and helps them adhere to the slide). After heat-fixing, the smear was covered with a paper towel with malachite green stain and the slide was heat gently by placing it over steaming water for 3-5 minutes to keep it moist. After heating, the slide was allowed to cool for 1–2 minutes and rinse gently with distilled water to remove excess stain. Then the slide was counterstain with safranin for 30 seconds, and rinse again with water, the slide was then allow to air dry before examining under oil immersion lense microscope (Willey et al., 2022)
2.7 Subculturing 
Emerging bacteria colonies were subcultured onto fresh NA plates to obtain pure isolates. These were incubated under the same conditions for 4days (Madigan et al., 2021; Willey et al., 2022).
2.8 Toxin Extraction 
Pure bacteria isolates grown on Nutrient agar (NA) were transferred into NB in sterile flasks, placed on a rotary shaker for 3 days to stimulate mycelial growth and secondary metabolite production, then left undisturbed for 5 more days at room temperature to complete patulin biosynthesis (Chakraborty et al., 2023).
2.9 Separation of Biomass 
The culture was gently swirled and aliquoted into test tubes filled to three-quarters capacity, then centrifuged at 4000–6000 rpm for 10–15 minutes. The supernatant, containing the crude toxin, was collected, while the pellet (bacteria biomass) was discarded.
2.10 Preparation of Bacillus cereus toxin concentration 
The crude toxin filtrate (supernatant), regarded as the 100% concentration, was diluted using sterile distilled water to obtain lower concentrations of B. Cereus toxin. Each prepared concentration was measured into a sterile test tube as follows:
100% concentration: 5 mL of undiluted crude filtrate.
80% concentration: 4 mL of crude filtrate mixed with 1 mL of sterile distilled water.
60% concentration: 3 mL of crude filtrate mixed with 2 mL of sterile distilled water.
50% concentration: 2.5 mL of crude filtrate mixed with 2.5 mL of sterile distilled water. Each mixture were thoroughly homogenized and stored in labeled test tubes for subsequent experimental use.
2.11 Identification and Grouping of Experimental Rats
Four healthy albino rats of uniform age but varying weights were selected and housed under hygienic conditions for a 3-day acclimatization period. They were provided with feed and water ad libitum, following animal care guidelines (National Research Council [NRC], 2018). To ensure proper identification and monitoring, each rat was marked with a distinct, non-toxic color corresponding to its treatment group. The rats were grouped based on the concentration of Bacillus cereus toxin they received as follows:
Red – 100% concentration
Black – 80% concentration
Green – 60% concentration
Blue – 50% concentration. The color marking was maintained throughout the experiment for accurate tracking and observation
 2.12 Toxin Administration
Each rat was orally administered 0.5 mL of its designated toxin concentration daily for 3 days using a sterile syringe without a needle. Observations for signs of toxicity (weight loss, physical changes, feeding behavior, etc.) were recorded over 6 days post-administration in a structured logbook, as per toxicological assessment standards (OECD, 2017).
 2.13 Dissection and Post-Mortem Examination
[bookmark: _GoBack]At the end of the experiment, rats were euthanized, and post-mortem analysis was performed. Organs (liver, kidney, intestine, and heart) were examined macroscopically for abnormalities such as discoloration, swelling, and enlargement, in line with pathological evaluation protocols (Chinwe et al., 2021).
