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THE EVALUATION OF MICROORGANISMS ON GARRI

ABSTRACT


In the work, samples of Garri obtained from Ogbete market were evaluated for microbial contamination. Four sample of Garri from different sources of supple were collected from Ogbete main market Enugu Okwo, Nkalagu, Emene, and  Abakaliki respectively.  The sample were extracted using equal volume of sterile distilled water and serially diluted appropriately and the cultured for the growth of microben.  The growth were further suspected to biochemical tests, characterization for confirmatory diagnosis organism isolated include staphylococcus aureus, clostridium perferingens, Clostridium botulism and vibroi parahamolyticus. The evaluation show that Abakaliki Garri have more microbial spores than others. This can be because of handler or jute bag or moisture which help in the increase of the microbial load.  This was involve the microbial analysis of Garri produced from four major production sites namely: Nkalafi Okwuo imene Aba and collected from the major marketing site Ogbetet main Enugu.  The sample digest were extracted wing equal oplungs of sterile distilled water and serially distilled appropriately and the cultured for the growths of microben.  The growth New further subject to biochemical tests characterization for canisimatory diagnosis.  Organism isolated indade staphylococcus aureus; sodium peferefusu, clostridian trotulium and vibro para haemolylica
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CHAPTER ONE

INTRODUCTION


The diet of many African peoples especially the Nigeria people are supplement with cassava products preserved by special method such as Garri, fufu etc.  It may be partially or completely backed or precooked ready for eating and serving.  During preparation, food may be contaminated with microorganisms.  Unless the growth and metabolism of this microorganism are controlled, they are capable of altering the condition of food resulting in food spoilage.  Microorganism are organisms that cannot be seen by an invaded eyes, their size are within the range of (NM) micrometer to (nm) Nanometre and their activities on food produce food poisoning food poisoning ie an illness that result from the consumption of contaminated food containing toxin screted into it by contaminated microorganism or contaminated by microorganisms when the body release their toxin (Okoli, 1991).  Also the (Kay and Dennis 1986) defined food poisoning as any substance applied to the body externally or taken internally that can cause injury to any part of the body or cause death.


In Garri preparation the cassava is pealed, washed, grated then follow by dehydration under pressure, finally frying, packaging and storage.  These process if not handle in a good hygiene condition or good environment, microorganism will contaminated it and will result in food can lead to the death of many people which can reduce the working force and increase poverty rate due to heavy hospital bills.  To avoid this problem, this research work is designed to know the microbial organisms of Garri in Ogbete market.  The microbial organisms present will be analyzed to see if it can cause food poisoning.  From the analysis the list of microorganism present or microorganism contamination on garri can be control effectively and our Garri will be save  for consumption at anytime.


The intoxication from nature source is that found naturally in contain plants or animals (Frazien and Westhof. 1978).  The intoxications caused by bacterial are of two types by clostridium botulinum, staphylococcal intoxication, caused by a toxin in the food produced by staphylococcus aureus.  In the production of food, such as in the fermentation of garri, the fermentation reduced the cyanile toxicity  in the cassava which if present in large quantity causes food poisoning.  The processing of cassava involves the contamination of the cassava if it is not properly processed.

AIM AND OBJECTIVE OF THE STUDY

To evaluate he microbial organisms of garri in Ogbete market.  Ot characterize for microbial organism of Garri if any to relate  the above to personnel hygiene and environmental hygiene.

1.3
STATEMENT OF PROBLEM


The sources of contamination many include:

High moisture content of Garri before storage enhances growth of mould.

Transportation during rainy reason caused wetness of the jut bag which brought about mould growth.

Seller probably a pathogen carrier of any classification. Some sellers have some infection which are contagious and can contaminate the Garri on sale

Open air  exposure and duration of sale past production. The microbial load in the air can raise above toxic level became of some air borne organism and if Garri is kept in such environemnt it will be contaminated.

Storage for longtime may enhance deterioration.  Keeping Garri in storage room for longtime will affect the nature of the Garri.

HYPOTHESIS

HO
the Garri on sale at Ogbete market have no microbial lead

Hi
The Garri on sale at Ogbete market have some bacterial load.

15
SIGNIFICANCE OF STUDY


This study is based on the fact that Garri which is the staple food of man may caused a lot of harm to his life.  This is due to the unhygienic condition of the environemnt during processingg, storage and further exposure to  the market in which Garri is sold.  These microbes can leads to food poisoning and other intoxication (ailment) which can lead to loss of man power and  loss of life. Therefore this work is to stem down ugly trend which may even affect our socioeconomic life by educating the people that are involved inteh processing, storage and selling of Garri about personnel hygiene on the product and how it can be store.

1.6
SCOPE / LIMITATION


The scope of this work is to evaluate the microorganism in Garri on ale at Ogbete market.


The work has some limitation because of the school laboratory used which is not kept to standard and the truefulness of the seller at Ogbete market regarding the source of Garri supplied.

CHAPTER TWO

2.0
LITERATURE REVIEW


All human food, from vegetable to carrier to cheeses, comes from  some other organisms, and rarely is obtained in a sterile uncontaminated state. Food is but a brief stopover in the overall scheme of biogeochemical cycling.  This means that microbes and humans are in direct competition for the nutrients in food, and we must be constantly aware that microbes fast growth rates give them the winning edge. Somewhere along the route of procurement, processing, or preparation, food became contaminated with microbes from soil the bodies of plants and animals, water, air, food handlers, or utensils.  The final effects depend upon the types and numbers of micobes and whether the food is cooked or preserved.  In some cases specifics microbes can even be added to food to obtained a desires effect. The effects of microorganisms on food can be classified as beneficial, detrimental or neutral to humans (Kathleen and Arthur, 2002).  Beneficial effect is when food is biological changed by the introduction of microbes to later or improve the flavour, taste or texture. Detrimental effect is when food is biological changed by  introduction of microbes to produce food poisoning or food borne illness and food spoilage which affect the taste smell and flavour


Neutral effect is the presence or growth of microbes that do not harm or change the nature of the food. 


In contrast to measured aimed at keeping unwanted microbes out of food are the numerous cases in which they are deliberately added and encouraged to  grow.  Common substances such as bread, cheese, Garri are result of food fermentation.  These reactions actively encourage biochemical activities that impart a particular taste, smell or appearance to food (Sunga et al 1966).  The microbes can occur naturally on the food substrate as in Garri or can be added as pure or mixed sample of known bacteria, maids or yeast.


Food poisoning is an illness resulting from consumption of food containing toxin secreted into it by contaminating microorganisms ( Pelczar et al 1977).  Food poisoning is used very loosely to include both illness caused by the ingestion of toxins daborated by the organism and these resulting from infection of the host through the intestinal tract (Frazier and Westhof 1978).  The organisms do not invade the tissue and multiply there but the food contains preformed toxin before it is eaten (Gray 1961).  Food poisoning can be the result of either chemical poisoning or the injection of a toxicant which may be found naturally in certain plants or animal or be a toxic metabolic product excreted by a microorganisms (Frazier 1978).  Most food poisoning are bacteria in origin (Thomas 1973).  Therefore, a bacterial food intoxication refers to food borne unless cause by presence of a bacterial toxin formed in food. A the food becomes contaminated before eaten or kept under a favourable condition for organism growth. 


Most food poisoning is as a result of failure in proper temperature control during food preparation and storage e.g frozen food like poultry can be contaminated during processing or during storage when cooked food are stored with uncooked food.  The storage temperature is again the contributing tutor in the deterioration of the cooked food in an unsafe condition (Angold et al 1989

2.1
FOOD AS A VEHICLE FOR CERTAIN DISEASE


Food are means whereby these food poisoning secreting organisms are found and hence they transmit these diseases.  Fruits, vegetables, dairy products and meats etc. all contain a variety of microorganisms on their surface.  Clostridium botulinum is the organism formed growing on these food and produce poison which when eaten with these food which contain botulism in the united state are beans, corn, peas, spinach (Nester et al, 1983).  Staphylococcus aureus which caused staphylococcal food poisoning are potato, salad, poultry, cook  hand and dairy products (Marriot, 1989).  Salmonella food poisoning includes fresh fruits, vegetable, spices, raw meat particularly chicken.  This salmonella food poisoning is caused by members of the salmonella.  The consumption of these food causes the toxin produced by these organism in the food to cause salmonella food poisoning (DAOUST, 1994).

2.2
TYPES OF FOOD POISONING ORGANISMS


There are many types of food poisoning organisms but only few are to be considered.

Clostridium perferings: This is an anaerobic gas former that produces a variety of toxins as well as gas daring growth (Marriot, 1989).  The spores being resistant to heat and to drying, the organisms thus survives in the soil and dust, is very wide spead in nature.

Clostridium botulinum:  This is the gram positive, rod-shaped, anaerobic bacterium.  It is the cause of botulism and is widely distributed in soils around the world.  Clostridium botulinum produced endospore that may usually resistant to heat can persist in food stuff despite cooking.  The growth of the  bacterium may result in the release of a powerful exotoxin into the food (Nester et al, 1983).  Its grows well on ordinary culture media understrict anaerobic condition.  

Staphylococcus aureus: Common food in toxincation in the united state is caused by a toxin produced by a certain strain of coagulase gram positive staphylococcus aureus.  They may come from food handlers.  The organism in their nose or throats. This produce toxin in food which when eaten results in food poisoning

Vibrio parahaemolyticus: Food infection, an acute form of gastroenteritis, was first described in Japan more than 30 years ago, the great majority of cases appears in individuals who have eaten raw, partially cooked, on poorly stored seatrod.  E.g. squid, Mackerel, Sardines, Crabs and shrimp.  The incubation period is 24 hours is followed by explosive, waterly diarrhea accompanied   by nausen, vomiting, abdominal cramps.  Vibrio toxins cause symptoms that last about 72 hours but can persist for 10 days.

TREATMENT OF FOOD POISONING

In treating food poisoning and food infection the type of drug administered depends on the type of food poisoning, hence in staphylococcal food poisoning, treatment i.e. by the use of dungs for relief of pain and administration of fluids (Nacl -–glucose) to alleviate dehydration botutism may be treated by administering specific antiserum to the patient.  Vibrio parahaemolyticus is treated by administering fluid and  electrolyte placement, antibiotics, and hospitalization.  Clostridium perferingens is treated immediately receive antitoxin  therapy with human tetanus immune globin (TIG).  Penicillin or tetracycline and administering muscle relaxants.  The patient may require the resistance of a respiration, and a tracheotomy is sometimes performed to prevent respiratory.

PREVENTION OF FOOD POISONING


In the prevention of food poisoning, the following measures are undertaken:

To prevent food poisoning is through cooking immediately before the food is eaten.  This destroys all pathogenic organisms as well as the bacterial toxins transmitted by food.

Proper disposal of human excreta: This prevents the contamination of soil in which vegetable may be grown and the pollution of water for shell fish such as Oysters and claims may be harvested.

Poultry should be kept free of salmonella infection as this prospects both hen and consumers of the eggs.

The inspection of meat, cold storage of meat by government and laws forbidding the feeding of uncooked garbage to hogs tend to protect the consumer against meat-borne disease

The regulation and inspection of commercial canneries by government.

 The use of pressure cooker in home canning of non-acid vegetables

Foods should be stored in vernun-proof containers as this prevents contamination with rate or mouse faeces.

Moist foods should not be allowed to stand at room temperature to prevent the enterotoxin of staphylococci from entry them through the air. 

Constant refrigeration should be practiced to prevents the growth of micro organisms on the food.

CHAPTER THREE

MATERIAL AND METHOD
MATERIALS (See APPENDIX)

METHODS

STERILIZATION OF MATERIALS
The glasswares were wash with detergent soap and rinsed with distilled water. Also methlyleted spirit was used to rinsed the glassware to increase the drying rate. After drying the glassware were wrapped with kraft paper and was fashen with masking tape, and were kept in the hot air oven for sterilization at a holding temperature of 20 minutes and cooling down period of 3 hours.

COLLECTION OF SAMPLES

The samples of Garri was collected from Ogbete market Enugu, In a sterile containers and was transferred to the laboratory (i.e. the microbiology laboratory of the institute of management and Technology Enugu) where the examination was carried out.

3.2.3
PREPARATION OF CULTURE MEDIA 

Nutrient Agar (NA)

5.6b of nutrient agar was dissolved in 200ml of distilled water mix in a conical flask plugged with cotton wool and covered with aluninium foils paper.  The nutrient agar in the conical flask was sterilized by autoclaving at 1210c  for 20 minutes.


Sabound Dextose (Agar (SOA) distilled water in a conical flask plugged with cotton wool and covered with aluminium foil paper.  This was sterilized by autoclaving at 1210c temperature for 20 minutes.

3.2.4
PREPARATION OF SAMPLES


10 GRAMS OF Garri was dispersed in 100ml of distilled water in a conical flask and was stirred to mixed for 10 minutes. Each conical flask was labeled according to source of Garri.  (Emene, Okwo, Nkalagu, and Abakaliki at Ogebete Market respectively.  After the 10 minutes the suppuration was decanted and used.  This is the first 1:10 dilution, further dilution were then carriet out.

3.2.5
SERIAL / 10-FOLD DILUTION TECHNIQUE 


Four test tubes were used for each sample, put on a rack and labelled.  10ml pipetted was provided and 9ml of distilled water was measure into the 16 test-tubes and were labelled 10-2-10-5 into four seta.


Using a sterile 1ml pipette the aliquot from each sample was transfer into the labelled test-tubes respectively, each pipette is discarded after transfer.


The test-tubes labelled 10-2  was then mixed by vortexing and another 1ml pipette is used to  transfer 1ml of the mixture 10-2 into the test-tubes labelled 10-3 of the same set and was mixed by vortexing another 1ml pipette was used to transfer 1ml of the mixture 10-3 into another test-tube labelled 10-11 of the same set.


The mixture in Test-tube 10-4  was stirred vigorously and another pipette was used to transfer 1ml of mixture 10-3 into a  test-tube labelled 10‑5.


A fresh pipetted was to transfer 0.1ml of the mixture into the petridish labelled with the name of the source of the Garri and was spread with a hockey stick.


A pair of petri-dish were used each medium which make up the four petri-dish used for a sampled.

3.2.6
PLATING TECHNIQUE

The  agar   was poured   into    the  petri-dishes  aliquot  was pipette into the 

Medium   and was   spread  with   a  sterile  hockey stick.   The  surface was 

Allowed  to dry  and   then   inverted.  It was incubated at 370c for  24 hours.

3.2.7

BACTERIA COUNT, GRAM STAINING AND MICROSCOPIC WORK:

BACTERIA COUNT: after incubation the number of colonies on the petri-dishes were counted using the colony counting chamber.  The average total and differntial standard plate counts (SPC) were taken.

GRAM STAINING AND MICROSCOPIC WORK: The grown colonies were gram-stained sing repsresentatives of the different groups, later the stained smears were examined microscopically.

3.2.8
BIOCHEMICAL TEST FOR IDENTIFICATION OF BACTERIAL ISOLATES:

CATALASE TEST

The test was performed according to the method of baker and Silverton (1985).  With the aid of a glass rod, a portion of the bacterial colony was transferred on to a clean slide.  Two drops of hydrogen peroxide were placed on the organism and left for a few minutes.  Production of gas bubbles indicated a positive reaction.

INDOLE TEST

The peptone water medium was inoculated and incubated for 48 hours at 370c.  the tubes were further allowed to stay for more 48 hours in the incubator for the accumulation of indole.  After this period, 0.5ml Kova’s reagent was added separately to each tube and swirled gently.  The appearance of a red colour in the alcohol layer indicated a positive reaction

METHYL RED TEST

With the acid of a sterile wire lopp, the MRVP medium was lightly inoculated with the test isolated and incubated at room temperature for 2 days.  After the incubation period, 5 drop of methyl red reagent were dropped into each culture tube.  Production of red colour immediately indicates a positive reaction while negative were yellow.

VOGES-PROSKAUER TEST

Sterile medium used was inoculated and incubated at 370c for 48 hours. Oneml of 40% KOH and 3ml of 5% alpha-napthol in absolute alcohol (ethanol) were added.  A positive test was shown by the development of pink colour in 2-5 minutes, which would become crimson in 30 minutes.  Colour in 2-5 minutes, which would become crimson in 30 minutes.

OXIDASE TEST

The wet filter paper test, baker and Silverton, 1985 was utilized for this test.  The test depends on the presence in bacteria of certain oxidases that will catalyze the transport of electron donors in the bacteria and a redox dye tetraethyl – P- phenylene diamines.  Two or three drops of the oxidise reagent were placed on a piece of filter paper. With a glass rod and left for 5-10 seconds.  In a positive result, the dye is reduced to a deep purple colour and no colour change is a negative result.

CITRATE UTILIZATION

A small amount of the culture growth was picked from the nutrient agar plates, using glass rod and lightly inoculated on simon citrate agar slants.  aNd incubated at 370c for 24 hours.  A postive test was indicated by the development of a blue colour in the medium.  While  in a negative reaction the medium retained its original plale green colour after incubation

HYDROGEN SULPHIDE PRODUCTION/SUGAR FERMENTATION

A sterile needle was used to ioculate each organism into TSI agar slant by stabbing the agar tube to the bottom with the inoculum and streaked across the top  of the slant.  The tubes were incubated at 370c for 48hours.  When only glucose is fermented the slant will be pink and negative will be yellow, when sucrose and or lactrose is fermented, the slant will turn yellow.  Gas production can be detected by holes or cracks int eh agar.  Hydrogen sulphide production is seen by the blackening of the medium.

MOTILITY TEST

About 2-3 drops of peptone water ewith growth of the organism was placed on a clean slide with a loop, the cover slip was placed over the slide.  The slide was left for sometime and then examined microscopically with the high power objective.  Motile organisms would be seen swimming around.

CHAPTER FOUR

RESULT

PLATE COUNT PER ML OF TABLE MICRO ORGANISMS FROM THE FOUR DIFFERNCT GARRI SAMPLES

BACTERIAL COUNT PER ML

	SAMPLE NO
	EMENE
	OKWAO
	NKALAYU
	ABAKILIKI

	1
	23
	22
	30
	120

	2
	25
	24
	32
	120

	3
	7
	8
	5
	10

	4
	9
	10
	7
	12

	AVERAGE
	14
	16
	19
	66


The average plate  count permit of viable microorganism was highest in Abakaliki with average count of 66 followed by Nkalagu with average count of 19, next Okwao with average count of 16 and Emene had the least average count of 14.

Table 2

STANDARD FORMS FROM THE FOUR DIFFERENT GRRI SAMPLES

DESIGNATION OF COLOBNUES

	SAMPLE
	EMENE
	OKWAO
	NKALAGU
	ABAKALIKI

	
	S
	CP
	Cb
	Vc
	S
	Cp
	Cb
	Vc
	S
	Cp
	Cb
	Vc
	S
	Cp
	Cb
	Vc

	
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D

	1
	10
	8
	3
	2
	9
	7
	6
	-
	15
	15
	-
	-
	6
	30
	20
	10

	2
	12
	10
	3
	-
	12
	6
	6
	-
	12
	12
	4
	4
	40
	4
	20
	20

	3
	-
	5
	2
	-
	4
	2
	-
	2
	3
	1
	1
	-
	5
	5
	-
	-

	4
	3
	3
	-
	3
	5
	3
	2
	-
	4
	3
	-
	-
	3
	3
	3
	3

	Average
	6
	7
	2
	1
	8
	5
	4
	1
	9
	8
	1
	1
	27
	20
	11
	8


S
=
staphylococcus auareus

CP
=
Clostridium perferings

Cb
=
Clostridium botulinum

Vc
=
Vibrio parahaemolyticuc

Key

A
is yellow opaque

B
is semi transparent

C
is semi transparent

D
 is green-blue

TABLE  3 pH READING OF GARRI SAMPLES FROM DIFFERENT LOCATION

	SAMPLE NO
	EMENE
	OKWAO
	NKALAGU
	ABAKALIKI

	1
	5.50
	5.84
	6.55
	8.36

	2
	5.40
	5.72
	6.54
	8.20

	3
	5.70
	5.30
	6.70
	8.54

	4
	5.60
	5.68
	6.55
	7.00

	Average 
	5.55
	5.64
	6.59
	8.03


The p values of the Garri samples was highest in Abakaliki sample with 8.03 followed by Nkalagu with pH 6.59, next is Okwao pH of 5.64 and Emene had the lowest pH 5.55.

PRELIMINARY IDENTIFICATION OF BACTERIAL ISOLATES

	Code no
	Colonial morphology after 24 hours at 370c
	Gram reaction
	Presumptive identification

	A 
	Yellow opaque discrete colonies of about 1-3m
	+
	Staphylococcus aureus

	B 
	Semi-transparent colonies with a wavy outline 
	+
	Clostridium Perferings

	C
	Semi transparent colonies with a wavy outline
	+
	Clostridium botulimum

	D
	Green-blue colonies of about 2-3mm in diameter
	-
	Vibrio Raahaenoytics


Key

A
is yellow opaque

B
is semi transparent

C
is semi transparent

D
is green blue

TABLE FIVE

BIOCHEMICAL TESTS FOR THE IDENTIFICATION OF BACTERIA ISOLATES FOR THE FOUR DIFFERENT GARRI SAMPLES

	Identified organism
	Glucose 
	lactose
	Sucrose
	H2S
	Motility 
	Indole 
	Citrate
	Catalase
	Vp 
	Mr
	Oxidase

	Staphylo-coccus
	AG
	A
	A
	-
	-
	-
	-
	+
	-
	-
	-

	Clostrid-ium
	A
	A
	A
	+
	+
	-
	+
	-
	-
	+
	-

	Clostrid-ium b
	AG
	A
	-
	+
	+
	-
	-
	+
	+
	-
	-

	Vibrio p
	A
	-
	-
	-
	+
	+
	D
	+
	-
	+
	-


Key

A
is acid

G
is Gas

is Negative

+
is positive

d
is different strains

The types of bacteria isolated form Garri samples were shown in table 5 which included staphylococcus, clostridium pensterings, clostridium botulium, Vibrio parahaemolyticus from the biochemical, the glucose test show that two organisms were Acid positive while two were both Acid / gas positive, lactose test all were Acid positive while one were negative then under sucrose test, two was acid positive while two was negative

Table 6

Percentage distribution of each bacterial isolated from all the four different Garri samples

	Organisms 
	Average count of each organism
	Percentage distribution

	Staphylococcus
	13
	43

	Clostridium P
	10
	33

	Clostridium B
	4
	13

	Vibroi
	3
	10

	Average 
	30
	100


Table 6 shows the percentage distribution or occurrence of the bacteria isolated from the Garri samples.  Staphylococcus has the highest count of 13 (43%) followed by clostridium P. 10 (33%) next was clostridium botulinum 4(13%) and the least average count was from vibrio parahaemolyticus 3(10%)

Table seven

Average pH reading, average count per ml And types of bacterial organisms isolated from the different Garri samples

	TYPES OF GARRI
	AVERAGE pH of each
	Average viable count
	Types of bacterial organisms isolated

	Emene
	5.55
	14
	Staphylococcus aureus clostridium penferin clostridium botulinum

	Okwao 
	5.64
	16
	Clastridium penferingens, staphylococcus aureus clostridium botulinum

	Nkalagu 
	6.59
	19
	Staphylococcus auareus vibrio parahaemolytics clostridium perferings 

	Abakaliki 
	8.03
	66
	Staphylococcus aureus vibrio parahaemolyticus clostridium perferings


CONCLUSION


Garri as a major food need to be carefully handle to reduce microbial contamination that will course either food spoilage or food poisoning (Okoli, 1991).


Data collected from the samples tested shows that some Garri have high levels of microbial spores and contamination if these are not controlled by good storage after buying from market may go bad (Gray, 1961) 

RECOMMENDATION


Garri general should be stored in such a place where moisture is low.  If the relative humidity exceeded 60%, it is most likely that the moisture level in Garri will reach the level above 16% where mold spores will germinate and grow. The handler should be  careful or should take good of the jute bags used in storing the Garri to ensure that he bags are cleaned the people will have good health.

RECOMMENDATION AND CONCLUSION

Garri as a major food need to be carefully handle to reduce microbial contamination that will course either food spoilage or food poisoning (Okoli, 1991).


Data collected from the samples tested shows that some Garri have high levels of microbial spores and contamination if these are not controlled by good storage after buying from market may go bad (Gray, 1961).


Therefore the Garri from Ogbete market should  be stored in such a place where moisture is low.  If the relative humidity exceeded 60%, it is most likely that the moisture  level  in Garri will reach the level above 16% where mold spores will germinate and grow. 

Appendix

Materials

Hardwares

Autoclaves

Hot air oven

Incubator

Weighing balance

Bunsen burner

Spatula

Kraft page

Cotton wool

Aluminium foil

Masking tape

Colony counting chamber

Inoculating wire lopp

Glass ware

Breakers

Conical flask

Petri-dishes

Pipettes

Test tubes

Caliberated cylinder

Specimen bottles

Reagents

Acts acid

Kova’s reagent

Grams stain

Methyl red indicator

O’meara’s reagent

Phenol red

Sulphanilic acid 

X- haphthylamine

Hydrogen peroxide (h202)

Nutrient agar
RESULTS OF MICROBIAL COUNTS OF YEAST AND MOLDS

	SAMPLE
	COUNT TYPE
	APPROX COUNT (CFU)

	Emene
	TPC

YMC
	24 X 105
8X105



	OKWAO
	TPC

YMC
	23X105
9X105

	NKALAGU
	TPC

YMC
	31X105
6X105

	ABAKALIKI
	TPC

YMC
	120X105
11X105
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