CHAPTER THREE
[bookmark: _Toc169941707]MATERIALS AND METHODS
[bookmark: _Toc169941708]3.1	Study Area
[bookmark: _Toc169941709]This study was conducted in Ilorin, Kwara State.
3.2	Sample Collection
[bookmark: _Toc169941710]Three (3) packed chin-chin samples were randomly collected from three different provision vendors in Ilorin, Kwara State. The chin-chin products include:
· M
· I
· R
The samples were carefully and aseptically transported to the laboratory in their packages for analysis.
3.3	Preparation of Culture Media
[bookmark: _Toc169941711]All media used were prepared according to the manufacturer’s instructions. The media were weighed and dissolved in the appropriate volume of water and sterilized in the autoclave at 121°C at 15 psi for 15 minutes.
Media used include: Nutrient Agar, MacConkey Agar and Potato Dextrose Agar





3.4	Materials
[bookmark: _Toc84222888][bookmark: _Toc169941712]Glasswares used for this study include; petridish, measuring cylinder, microscope glass slides, glass rod, beakers, Micropipettes and test tubes. Equipment used for this study include; autoclave, refrigerator, microscope, incubator, oven, electronic beam balance, Bunsen burner and water bath, distilled water, Lugol's iodine, crystal violet, alcohol and decolorizer, nutrient agar, Potato Dextrose agar, foil paper, needle and syringes, aluminum foil paper, paper tape, detergent, wire loops, cotton wool.
3.5	Bacteriological and Mycological Analysis
[bookmark: _Toc169941713]3.5.1	Total Bacterial and Fungal Count
[bookmark: _Toc169941714]Fourfold serial dilutions were carried out in (four) 4 test tubes. Nine milliliters (9ml) of distilled water were pipette into the tubes and plugged with stopper and sterilized by autoclaving at 121°C at 15 psi for 15 minutes and allowed to cool after it has been brought out from the autoclave. One milliliter (1ml) of the sample was diluted serially using a sterile pipette.Test tubes 10^2 were plated on the Potato Dextrose Agar (PDA) agar, test tube 10^3 were plated on the MacConkey Agar (MAC) agar and test tube 10^4 were plated on the Nutrient Agar (NA) agar, all the volume of culture plated were 1ml.
The plates were then incubated at 37°C for 24 hours for bacteria and fungi incubated at 27°C for 3-5 days respectively. At the end of 24 hours of incubation for bacteria and 3-5 days for fungi, standard bacterial count and fungal count were recorded. The count was expressed as colony forming units (CFU) as described by Okafo et al. (2019) and Anie (2018).
3.6	Isolation of Microorganisms
After the 24 hours of incubation, the plates were removed from the incubator, the colonies were observed on the plates and counted using a colony counter, and the pure cultures were obtained by transferring the distinct colonies into sterile solid nutrient agar plates using a sterile inoculating loop and then streaked (Madigan et al., 2022).The plates were then incubated at 37°C for 24-48 hours and sub-cultured until satisfactorily pure cultures were obtained. The agar slants were then prepared by dispensing molten nutrient agar into sterilized McCartney bottles and set into slant position.The distinct pure isolates obtained were then aseptically inoculated further onto nutrient agar slants in McCartney bottles and incubated at 37°C and stored in the refrigerator at 4°C. The stock cultures were to serve as a source of reference whenever tests would be carried out on the isolates.
[bookmark: _Toc169941715]3.7	Characteristics of Microbial Isolates
[bookmark: _Toc169941716]3.7.1	Bacterial Characterization of Isolates
Morphological characterization of each distinct colony was observed and recorded by noting the color, shape, pigmentation, elevation, size of the colonies, and microscopic view was done using a compound microscope with X100 oil immersion lens.Bacteria isolates were then further characterized by their physiological characteristics through the biochemical reactions of isolates to some reagents and media.
[bookmark: _Toc169941717][bookmark: _Toc84222896]3.7.2	Gram Staining
[bookmark: _Toc84222897][bookmark: _Toc169941718]Gram stain is one of the differential stains that are used to characterize bacteria into: either Gram-positive bacteria or Gram-negative bacteria.A thin smear of each of the pure 24 hours old culture was prepared on clean grease-free slide, fixed by passing over gentle flame. The smear was flooded by crystal violet solution for 1 minute and rinsed with water.The smear was again flooded with Lugol’s iodine for 30-60 seconds and rinsed with water, decolorized with 70% alcohol for 15 seconds and was rinsed with water. The slide was counterstained with safranin for 60 seconds and rinsed with water.The smear was mounted on a microscope and observed under oil immersion objective lens. Gram-negative cells appeared pink or red while Gram-positive organisms appeared purple.
3.8	Biochemical Test
Different bacterial isolates were carried out on the basis of the result off our tests; Indole, Methylred, VogesProskauer, Catalse, Oxidase, Citrateutilization, with their standard methods.
[bookmark: _Toc84222898][bookmark: _Toc169941719][bookmark: _Toc84222899][bookmark: _Toc169941720]3.8.1	Indole Test
Indole test procedures was done as described by Islam (2018). This determined the ability of bacteria to split amino acid tryptophan to form compound indole.One percent tryptophan 10ml broth was taken in test tubes and inoculated by fresh pure culture obtained from pure colonies. After 48 hours of incubation period at 37°C, the test tubes were shaken gently. Five drops of Kovács reagent was added directly to the tubes. These were also shaken gently and allowed to stand for twenty (20) minutes.Two test tubes were used per isolate with one being a control. Control test tube contained one percent tryptophan broth and inoculated by fresh pure culture obtained from pure colonies. Formation of red colouration at the top layer indicated positive while yellow colouration indicated negative results, respectively.
3.8.1 [bookmark: _Toc84222900][bookmark: _Toc82388610][bookmark: _Toc169941721]Methylred Test
This test is used to check acid production in the medium, usually for coliform organisms which ferment dextrose rapidly, causing a fall in the pH.MR-VP broth was prepared and 10ml of the broth was dispensed into test tubes and sterilized. Inoculation was subsequently done and incubated at 37°C for 2 days.After incubating for 48 hours, the broth was aseptically divided into 2 portions. To the first portion, 2-3 drops of methyl red indicator were added and observed for color change.A red color change indicates a positive reaction (acid production), while a yellow color change indicates a negative reaction.
3.8.3	Catalase Test
[bookmark: _Toc84222902][bookmark: _Toc49215409][bookmark: _Toc82388613][bookmark: _Toc169941722]Catalase test was done according to the procedure described by Ahmed et al. (2017) to determine aerobic and anaerobic bacteria and it was important in differentiating morphologically similar Enterococcus and Staphylococcus (catalase-positive) and Streptococcus spp (catalase-negative).Three ml of catalase reagent (3% H2O2) was put on a glass slide. A single colony from the pure culture of bacteria from each sampled site was scooped with a glass rod and submerged in the reagent and observed for bubble formation, which indicated a positive test, while absence of bubbles formation indicated negative results.
[bookmark: _Toc84222903][bookmark: _Toc169941723]3.8.4	Citrate Test
This test was performed according to procedure described by Aligwekwe (2018) by inoculating the bacteria into Simmon's citrate medium obtained from pure colonies.This was employed in determining the ability of bacteria to utilize sodium citrate as its only carbon and energy source. The inoculated medium was incubated for 48 to 72 hours to allow complete utilization of Simmon's citrate medium by microorganisms.The color of the medium indicated the result. If the color of media changed from green to blue, then the bacteria was citrate positive, while if the media retained the green color after incubation period, it indicated citrate negative bacteria.


