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ABSTRACT
          The microbial load on Microbial Load of Some Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus)  sold in Ilorin Kwara  State was studied. (Mackerel (Scomber scombrus), This study aimed to assess the microbiological status of smoked fish (SF) and smoked- dried fish (SDF) processed and to identify the contamination factors associated with these products. (Mackerel Or Titus)  were sourced from five different market locations. The microbiological analysis was done using standard microbiological procedures. The bacterial count of fish sampled from Ipata market, Ilorin Kwara State  was the highest (0.35±0.11 x 103 CFU/g) while the bacteria count of the fish sample  was the lowest (0.07±0.04 x 103 CFU/g). There was no significant difference (p>0.05) in the microbial load of the various fish species sold within Ilorin metropolis as well as fish sampled from various market locations in Ilorin metropolis. Bacterial isolated on smoked fish studied were: E. coli, Salmonella spp, Klebsiella spp, Staphylococcus aureus, Aerosomonas spp, Pseudomonas spp, Vibrio spp, Serratia spp, Chromobacterium spp, Enterobacteria spp and Shigella spp. While the following fungi were isolated from the study: Aspergillus flavus, Penicillium spp, Fusarium oxysporum, Trrichoderma spp and Ceotrichium albidium. Fish is fit for human consumption. Caution should be exercised in consuming Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) displayed openly, reheating may be necessary to activate such micro-organisms before consumption. 
 Fish is highly susceptible to deterioration without any preservative or processing measure, and due to its chemical composition, fish is a perishable food material, and its flavor and texture change rapidly during storage after death. Fish harvesting, handling, processing, and distribution provide livelihood for millions of people, as well as providing foreign exchange to many African countries. In many rural fishing communities, the infrastructures for post-harvest processing and preservation of fish are inadequate. 


CHAPTER ONE
[bookmark: _Toc191344994]1.0	INTRODUCTION
[bookmark: _GoBack]In many countries, Smoked Fresh Water Fishes Scomber Scombrus (Mackerel or Titus) is increasingly used to correct protein deficiency in the normal diet. It is relatively cheap and accessible. Fish is extremely perishable. It provides a great medium for microbial growth immediately after death. Once spoilage sets in, the fish's odour, texture, colour and chemical composition change. Researchers have employed different methods to reduce microbial spoilage and extend the shelf life of fish, including smoking, drying, freezing, salting, canning, and so on. Among the different preservation methods employed for a long period, drying is the simplest, it does not require refined or sophisticated equipment (Olayemi et al., 2011). Drying  improves the shelf-life of smoked fish quite better than other forms of preservation because of the reduced moisture content (<30%) (Eyo, 2001); also, drying inhibits microbial growth in stored fish products (Salan et al., 2006).
Microbial action plays a large part in the spoilage of fish and fish products. The exposure of fish to dust, microbial, and other environ mental contaminants results in spoilage. Enzymatic tissue breakdown initiates the deterioration of fish products, and microorganisms proliferate and penetrate the fish flesh as the process continues (Garba etal., 2021). Many scientists have reported microbial load associated with drying fish. S. aureus, Pseudomonas, Streptococcus, Bacillus, (Bacteria) and Yeast, Aspergillus niger and Penicillium spp. (fungi) were reported to be isolated (Daniel et al., 2013) on microbial diversity of smoked fish.  Bukola et al. (2008) recorded fungal isolates found in smoked dried fishes sold in different markets in, Nigeria as follows Aspergillus flavus, Aspergillus tereus, Aspergillus fumigatus, Absidia spp., Rhizopus spp., A. niger, Mucor spp., Cladosporum spp., Penicillium italicum, Penicilium viridatus, Candida tropical and Fusarium moniliformis. Major fungi species isolated from dried fish under storage including P. italicum, Penicillium oxalicum, Mucor, Saccharomyces, Rhodotorula spp. and Aspergillus spp. Majority of the fungi produce mycotoxins. Aspegillus species are known to produce mycotoxins such as aflatoxins, ochratoxins and sterigmatocystin isolated and identified eleven different fungal species, of which Aspergillus flavus was the most frequently encountered fungus on the fish species on the fungal. The traditionally Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus). According to Aberoumand (2010), Escherichia coli is an example of enteric bacteria which causes gastroenteritis. E. coli and Staphylococcus aureus were reported as the predominant microorganisms in Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus). (Okonta and Ekelemu, 2005).
Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) can be consumed in several forms: fresh, dried, frozen, fermented, or brined, depending on consumer preference. Various traditional methods are employed to preserve and process fish for consumption and storage. These include smoking, drying, salting, frying, and fermenting and various combinations of these. The advantages of Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) are manifold. Fish smoking prolongs shelf life, enhances flavor, and increases utilization in soups and sauces. Depending on the type of fish to be smoked, its uses, and possible storage period, the smoking process can take the form of "wet" hot smoking or "dry" hot smoking. Both processes are carried out at temperatures above 80°C, which are high enough to cook the fish (ECA, 1984).
[bookmark: _Toc191344995]Since fish and fish products are perishable without any preservative and processing measures, it is imperative and essential to process and preserve fish in order to assure quality of product, health safety of the consumers, and reduce water to the barest minimum as much as possible in order to preserve the Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus).
1.2		AIMED AND OBJECTIVE OFSMOKED FRESH WATER 
FISHES SCOMBER SCOMBRUS (MACKEREL OR TITUS)
This study is aimed at understanding the safety or harm of Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) products after smoking process. It is to identify microorganisms that contaminate the fish. The findings of the study should be used to enlighten the fish traders and consumers of the inherent harm and design steps necessary in lengthening shelf life of Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus).

1.3	CLASSIFICATION OF SMOKED FRESH WATER FISHES 
SCOMBER SCOMBRUS (MACKEREL OR TITUS)
Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) particularly sun-dried salted fish toads to absorb moisture because salt is hydroscopic. The uptake of moisture can be checked by placing dried fish in polyethylene bags. This poses problem and make the processed fish prone to fungal and consequent microbial damage can be prevented by storage in dry well aerated rooms. If the storage item will be prolonged the fish can be re-dried in the sun or over a fire periodically where work baskets have been used as container, it may not be necessary to uptake the fish before re-drying using fire or hot smoking.
	A common problem during storage is insect attack. Salt-dried fish are less susceptible to insect attack. The traditional method employed to check insect infestation is keeping the fish dry by periodic hot smoking. The storage area must be clean, well aerated and dry. The controlled use of insecticide may be employed. Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) have previously been sealed in plastic bags packages. The plastic cover prevents dampness in the dried fish (Adair, 2013).
1.4	HOT SMOKE OF SMOKED FRESH WATER FISHES SCOMBER 
SCOMBRUS (MACKEREL OR TITUS)
Hot smoking is a traditional smoking method using both heat and smoke.  Hot smoking is a common way to preserve and market fish. The ﬁsh is smoked at temperatures that are high enough and for a sufﬁcient period of time to obtain heat coagulation of the protein and elimination of bacteria. Generally, the temperature should reach at least 70–80 °C (Blackwell, 2014; Ahmed, 2011). During hot smoking, the ﬁsh is completely cooked and can be consumed without further cooking (Blackwell, 2014). Due to the high temperature, hot smoking takes only a short time, depending on the initial temperature of the product. The smoking process can take the form of wet hot smoking or dry hot smoking. Both processes are carried out at temperatures high enough to cook the ﬁsh (Alakali et al., 2013).  
 	Hot smoking involves the application of wood smoke to impart a smoky or smoked flavour and to partially dry a fish product and to extend the shelf life of the product under some conditions. Components in the fuel (wood/charcoal) via pyrolysis are broken down in the process of burning to form smoke, which imparts on the fish a unique aroma and improves taste and colour of the fish (Adeyemi, 2011). 
 	Although the smoke-drying process may extend the shelf-life of fish by reducing the moisture content which hinders microbial spoilage, the final product is often sold on open markets where the fish are displayed uncovered on top of tables in the market place. This exposes the products to contamination by unsanitary handling (by both sellers and buyers), dust and insects such as flies and beetles (Ikutegbe, 2014). 

Open Fire Smoking 
The traditional fish processing techniques that make use of available natural means, namely sun and wood. Smoking-drying is carried out using various wood varieties. Smoked Fresh Water Fishes Scomber Scombrus (Mackerel Or Titus) are smoked for 2-3 hours at 70-80 °C, followed by mild smoking (30-35°C) for 24-48 hours.. Dry hot smoking takes about 10– 18 hours, sometimes days yielding ﬁsh with 10–15% moisture content, or even below 10%. Fish smoked by this process have an estimated shelf life of 6–9 months, packaged in air and stored room temperature.   The hot smoking in fish includes diverse steps, the most important steps include drying the surface and muscle, heating/cooking, smoking, drying, and cooling. Then, cooling down to less than (3.3 °C) as quickly as possible and keeping products at that temperature to reduce the growth of food poisoning bacteria until consumption. Hot smoking has been applied to different fish species including Horse mackerel. (Kenneth & Hilderbrand, 1992). 
Cabin Kiln 
 	The smoking cabin is made of wood with a metal drum beneath the chamber where burning wood is the source of heat and smoke. A metal cylinder connects the drum and the smoking chamber to allow the heat flow into the compartment. A metal plate is placed above the cylinder to diffuse the hot air and provide a more even circulation in the smoking chamber. The fish is smoked on removable wooden frames with metal mesh. The effectiveness of the cabin kiln may be impacted by weather conditions, permit efficient use of the burned wood.
Bradley Smoker 
 	Bradley smoker is an alternative electric smoker which is easier to control and more versatile than traditional smokers, with the automatic smoke generator, electronic control and fully insulated cabinet.
1.5	UNSALTED SMOKED FRESH WATER FISHES SCOMBER 
SCOMBRUS (MACKEREL OR TITUS)
The smoked/drying fish can be beamed relatively safe from harmful microorganisms. Comparing solar conduction drying, hot air drying and freeze-drying techniques to traditional sun- drying, the total viable count (TVC) and total fungal count (TFC) of all modern techniques charted lower values. Once again, the findings of the study emphasised the lack of hygiene while sun-drying fish because of the unenclosed drying environment of the fish. The quantification of microbes highly depends on the type of fish used and the surrounding environment, which differs from study to study. 
The smoke is delivered into the food and smoking temperature, four basic types of smoking can be defined: 
· Hot smoking 
· Cold smoking 
· Liquid smoking 
· Electrostatic smoking
 Hot smoking is the traditional smoking method using both heat and smoke, which usually occurs at temperatures above 70 °C. For smoked fish and fish products, a minimum thermal process of 30 min at or above 145 °F (62.8 °C) is required by FDA (2001). Therefore, after hot smoking, products are fully cooked and ready for consumption. Hot smoking
1.6	SALT CONTENT 
Salt content of products was determined according to (AOAC, 2000). Soluble chloride was extracted from the samples with water. Upon addition of nitric acid, the solution was titrated with silver nitrate and the end point was determined potentiometrically. 
1.7	 DRYING (CONDITIONS AND VIEIRA ROLES IN FISH 
Fish ate widely dried by salting, smoking and especially sun-drying, depending on the cultures and preferences of people around the world. While the end goal’s to dehydrate and preserve the fish, certain conditions must be mess to before the flesh is filleted. The butchering process is slightly different for production of salted-dried cod. The headed and gutted cods are then partially deboned and split in butterfly style for brine salting. 





CHAPTER TWO
2.0	THE BENEFITS OF FRESH WATER FISHES SCOMBER SCOMBRUS     
            (MACKEREL OR TITUS
 Smoked/drying fish is widely consumed not only for enjoyment but also for its nutritional values and health benefits. The benefits of eating Smoked/drying fish is that they are rich in omega-3 fatty acids. In fact, the American Heart Association has recommended for years that people work in at least a couple of servings of fish to reap the benefits of these polyunsaturated fats. Omega-3 fatty acids offer a number of health benefits for your heart, including lowering triglyceride levels, reducing blood pressure, lowering your risk of blood clots and stroke, and reducing irregular heartbeats. Adding smoked fish to your diet is a great way to reap the benefits of these heart-healthy fatty acids. Smoked/drying fish itself is known for its richness in proteins, healthy fats, and minerals. These properties are also well preserved in smoked/drying fish products, furthering the benefits by prolonging the shelf-life of the by smoked/drying them. In a past study, it was found that the protein content of sun-dried fish ranged from 49.23-62.85%, depending on the used type of fish. Lysine were found in Smoked/drying fish. It is found out that cysteine and methionine are effective antioxidants in which cysteine prevents the build up of toxic metabolic wastes that accelerate ageing whereas methionine regulates nucleotide and redox statuses. 
  2.1	HEALTH BENEFITS OF SMOKED FRESH WATER FISHES 
           SCOMBER SCOMBRUS (MACKEREL OR TITUS)
Smoked/drying fish is widely consumed not only for enjoyment but also for its nutritional values and health benefits. The benefits of eating Smoked/drying fish is that they are rich in omega-3 fatty acids. In fact, the American Heart Association has recommended for years that people work in at least a couple of servings of fish to reap the benefits of these polyunsaturated fats. Omega-3 fatty acids offer a number of health benefits for your heart, including lowering triglyceride levels, reducing blood pressure, lowering your risk of blood clots and stroke, and reducing irregular heartbeats. Adding smoked fish to your diet is a great way to reap the benefits of these heart-healthy fatty acids. Smoked/drying fish itself is known for its richness in proteins, healthy fats, and minerals. These properties are also well preserved in smoked/drying fish products, furthering the benefits by prolonging the shelf-life of the by smoked/drying them. In a past study, it was found that the protein content of sun-dried fish ranged from 49.23-62.85%, depending on the used type of fish. Lysine were found in Smoked/drying fish. It is found out that cysteine and methionine are effective antioxidants in which cysteine prevents the build up of toxic metabolic wastes that accelerate ageing whereas methionine regulates nucleotide and redox statuses. Additionally, it was stated that methionine metabolism could also be linked to tumour cell metabolism, making methionine possibly essential for cancer prevention. As for lysine, one study that claims that L-lysine could have preventative and therapeutic effects on osteoporosis as lysine aids in the uptake of calcium in the body. It mentioned that smoked/drying fish proteins contain essential amino acids for body growth, repairing functions and metabolism. Hence, it can be concluded that the protein contents in  smoked/drying fish aid in regulatory functions in the body and prevent various diseases. (Freire, et. al., 2016).
The fat contents in smoked/drying fish are claimed to be healthy, especially when smoked/drying fish have lipid oxidation properties by omega-3 polyunsaturated fats (PUFA). For instance, eicos- apentaenoic acid (EPA) and docosahexeenoic acid (DHA) are long-chained omega-3 fatty acids that help in foetal development and the prevention of cardiovascular diseases. smoked/drying fish fish has been declared to be each in calcium, phosphorus, and β vitamins, which aid in bone development and maintenance. Another notable mineral present in smoked/drying fish fish is selenium, which is a nutrient that allows proteins to act as antioxidants and anti-inflammatory substances in the immune system by being the cofactor of glutathione peroxides. Since selenium was previously considered a toxin, moderate amounts of selenium should be taken to maintain the necessary levels. Usually, dried fish is salted as part of the smoked/drying fish process to both hasten the drying process and add flavour to trine product. salt is a 12% in smoked/drying fish fish as higher levels of exalt could contribute to an increase in blood pressure for consumers. However, studies are being done to reduce and even substitute salt in smoked/drying fish fish to eater to a healthier sodium level intake. For example, potassium chloride and potassium lactate can be used (up to 40%) avoid the addition of sodium in smoked/drying fish dried fish, especially for prioritizing those with hypertension. Additionally, sodium levels as low as 5% can be used in dried smoked/drying fish fish, whereby microbial qualities are still maintained. In conclusion, dried fish contain various substances that benefit human health. Cardiovascular, bone and immune health have all been demonstrated to be susceptible to improvement via intake of smoked/drying fish fish in moderation. 
Supports Brain Health:-  Eating smoked/drying fish high in Omega-3’s is that it may improve cognitive function. Research has shown that eating smoked/drying fish regularly can help improve your memory and may even reduce age-related cognitive decline. They call fish “brain food” for a reason.
 Nutritionally-Rich:-  Omega-3’s, smoked fish provides a multitude of other nutritional benefits. Of course, it is very rich in protein, which is great for muscle growth, but it also packs iodine, as well as a multitude of other important vitamins and minerals like Vitamin D. Of course, these vary from fish to fish, but generally smoked/drying fish is a lean protein that boosts plenty of vitamins and minerals as well.
Supports Heart Health:-  The fact that smoked/drying fish is a lean protein, has plenty of Omega-3s, which are known to support heart health and lower blood pressure, and has even been shown to lower harmful LDL levels (bad cholesterol), it’s no surprise that fish has long been considered to be a heart healthy food. Smoked fish can be salty, as it is cured in salt. However, we recommend consuming it in moderation as with all good things in life. Replacing less heart healthy foods with more smoked/drying fish fish could help improve your heart health.
[bookmark: bookmark0]2.2	HOT SMOKING OF FISH
Good smoked products can only be obtained from good raw material. In addition, control of the smoking procedures plays an equal importance in the production of good products. From raw material preparation to final product storage, smoking includes several operations, such as brining, drying, smoking, packaging and storage. (Dore, 2005).
Hot smoking is the traditional smoking method using both heat and smoke, which usually occurs at temperatures above 70 °C. For smoked fish and fish products, a minimum thermal process of 30 min at or above 145 °F (62.8 °C) is required by FDA (2001). Therefore, after hot smoking, products are fully cooked and ready for consumption. Hot smoking
Cold smoking:-  Fish can also be subjected to cold smoking. Temperatures of cold smoking typically do not exceed 30 °C. Thus, cold smoked products are not cooked and typically heavily salted. Compared to the traditional hot smoking, cold smoking runs longer, has a higher yield and retains the original textural properties much better than the hot-smoked ones. Cold smoking of varied fish species has been reported, including rainbow trout.
[bookmark: bookmark1]Liquid smoking:-  Liquid smoke is smoke condensate that is dissolved in a solvent, such as water or oil. Liquid smoke can be used directly on products by dipping or spraying. It is rapid and much easier to achieve a uniform smoke flavour than traditional cold and hot smoking processes, although the flavour and colour from the traditional smoking cannot be exactly duplicated. Some potential harmful ingredients (e.g. polycyclic aromatic hydrocarbons, PAHs) in the nature smoke can be separated out and excluded from the liquid smoke. (Abu-Ali & Barringer 2007).
Electrostatic smoking:-  Electrostatic smoking is another rapid way to smoke. In the electrostatic smoking, fish are sent into a tunnel where an electrostatic field is created. Smoke particles are given a positive charge and deposit onto the surface of the fish which are negative charged. Although this procedure will change the composition of the smoke, the efficiency of smoking is still higher than that of the traditional smoking. It can also be operated continuously. The smoke compound ratio in the vapour phase may be modified by the electrostatic field, which results in increased level of carbonyl compounds (Ruiter, 1979). (Maga, 1988)
Brining:-  Several salting methods are available to deliver the salt into the fish. The most common techniques used by the industry are dry and brine salting. Dry saltingis widely used in low fat fish. Basically, fish are put into layers with dry salt separating each layer. Water removed by salt is allowed to drain away. Periodical reshuffling of the layers may be necessary to make sure all the fish get uniform salting and pressure. Muscle fiber shrinks more during dry salting than brine salting. Thus, dry salting of fish typically results in over-dried fish and low yield. Abetter quality and higher yield is usually obtained from brine salting. (Sigurgisladottir, et. al; 2000).
2.3	SMOKING EQUIPMENT IN USE 
Different smoking ovens and kilns are used in traditional smoking of fish. These include:
Cylindrical metal oven:- The oven is usually constructed by joining together two opened, 44-gallon steel oil drums and cutting a stokehole at the base. The average diameter of the metal oven is about 115 cm, with a height of about 90 cm and a stokehole of approximately 40 x 40 cm. Iron rods are fitted about 60 cm above the base of the drum to serve as a support for the layers of fish. This oven has been used throughout African countries. It is light and portable but susceptible to rust and corrosion. It suffers from the same shortcomings as the cylindrical mud oven. In addition, since it is made of metal, it gives off considerable heat during the smoking process, to the discomfort of the processor (Adelowo et al., 1997; Nti et al., 2002).
Rectangular Mud Oven:- This oven is rectangular in shape and constructed from mud. Thick iron bars are placed across the top of the base to support the layers of fish to be smoked. A stokehole is cut along one of the longer sides of the oven. The fish are arranged on pieces of wire mesh and placed on the supporting iron rods. Where more than one layer of fish is smoked, the layers are separated by sticks. Disadvantages include: difficulty in handling the hot wire mesh loaded with fish during the smoking low capacity; loss of heat and smoke through the stokehole and round the layers of fish, resulting in inefficient fuel use; damage caused by the sticks separating the layers of fish; excessive handling of fish during smoking; pieces of fish falling into the fire, especially if the wire mesh is damaged; difficulty in controlling the heat (Adelowo et al., 1997; Nti et al., 2002).
Rectangular/Square Metal Oven:- This oven is normally constructed from 44-gallon steel oil drums, which are opened and joined to give a rectangular or square shape. Wooden battens are sometimes used for reinforcement. Thick iron rods are placed on top of the base to support the fish arranged on pieces of wire mesh. A large stokehole is cut at the base of the side wall. The disadvantages of this oven are similar to those of the rectangular mud model. It also radiates a great deal of heat (Adelowo et al., 1997; Nti et al., 2002).


CHAPTER THREE
3.0	MATERIALS AND METHODS 
The smoked Clarias gariepinus samples were purchased from Idi-Ape market Ilorin Kwara State and kept inside a polyethene bag to be carried to analyses at the Microbiology Laboratory of the Department of Biological Sciences, Kwara State Polytechnic, Ilorin. Nigeria.
3.1	INGREDIENT USED IN SMOKED/DRYING FISH
Smoked/drying fish fewer added ingredients than other dried products. Salt is the most common ingredient added to fish for curing and drying. Salted dried fish constituted the smoked/drying fish. Despite this, some dried fish are unsalted. Nevertheless, there are other ingredients added to fish, depending on the end product. Generally, these ingredients function to enhance the flavour of smoked/drying fish, increase the safety of the product especially in terms of shelf life, and provide additional health benefits for the Smoked/drying fish. Therefore, it is vital for safe human consumption.
3.2	SALT ADDED AS INGREDIENT IN SMOKED/DRYING FISH
Naturally, the next  for salted smoked/drying fish is salting. Most locally produced salted dried fish has salt as the only ingredient. The main role of salt in the processing of dried fish is to draw water out of the smoked/drying fish as much as possible, together with the drying step. Dry salting itself can be used as a drying method, in the production of dried shoal. There are various methods of salting, which include brine salting, pickle salting and dry salting. This step is crucial to lower the moisture content of the fish, which also means lower water activity, aw. Lower aw has to reduce the microbial activity on the fish, which can prolong the shelf life of the smoked/drying fish. It has been found that as the salt concentration increased, the water loss also increased salted sun-dried fish. 
Salting serves to impart flavor and color to fish and has a profound effect on texture. Salted, fermented, or fresh fish may be dried in the sun to reduce the moisture content. In addition, fish may be dried without salting. Drying of fish in the open sun. Smoking is an important operation used to give the combined effects of preservation, drying, to smoked/drying fish. Different smoking ovens are used. They are generally constructed with mud and may be cylindrical or rectangular in shape. 
3.3	    ADDITIVES IN SMOKED/DRIED FISH
Other than salt, additives are added for preservation and adding value to the dried fish.  For preservation, chemical and natural preservatives are applied. However, the chemical preservatives are usually harmful and have been banned in the countries it which they are used. They include dichlorodiphenyl trichloroethane (DDT) and heptachlor, which are harmful organ chlorine pesticides used to combat insect infestation of the dried fish products, prominently in developing countries. There are other potential methods to prevent flies and microbial activity during the drying process such as nitrite, acid spray and dip method, and phenolic compounds. In addition, spices such as turmeric, chili, and pepper have been added to the dried fish, as shown in a study. Even though the addition of spices added value in terms of sensory qualities of the dried catfish, the microbial count was still high and further research is needed to improve the process. Hence, salt is the main constituent of non-fish ingredients, but other additives can be added, depending on its function.
3.4	SMOKING PROCESS
Since most of the smoke components found in smoked fish are absorbed by the surface and interstitial water of the fish muscle, it is important that the fish remains moist, at least for part of the smoking process. It has been reported that the rate of absorption of phenolic compounds in predried fish is only 5 percent of that absorbed by wet fish. The objectives of a modern smoking process should be to uniformly impart the desired sensory characteristics to the product, extend product shelf life and avoid the deposition of known carcinogens.
    


CHAPTER FOUR

4.0	RESULT  AND  DISCUSSION 
4.1	RESULT
PREPARATION   
NA  & PDA  are put into different  conical flask 7g of NA and 10g of FDA then 250ml of distilled water is added to both NA and FDA and was begin to stir  with stirring rod. 
The conical flask is placed on fire and we continue to stir and it begin to form bubbles and bring out white fume then the conical flask is placed down and covered. 
	Put the media on fire after some minutes you begin to hear the sound, after the sound wait for 15mins. After that the media is ready.
Calculation For The Media Preparation 
NA28g/L/1000ml
– 7g/250ml distilled water
PDA = 38= 9.5gL /1000ml
– = 9-5  of 10g/750ml distilled water
The conical flask weigh 1.89-42 and 188.13respectively.
PREPARATION OF THE FISH
The Scomber Scombrus (Mackerel or Titus) are pounded with mortar and  pestle. 15g of are put inside the beaker and 50ml of distilled water is added. In the test tube rock 5 test tube are put on it and 9ml of distilled water  are put inside the test tube and was label 10-1 to 10-5  1ml of the water inside the beaker where the fish is, its put inside test tube label with 10-1 and then 1ml is extracted from 10-1 to 10-5  to it reach 10-5 .
:-  8 petri dish was label with Na10-5 and 10-4  SDA 10-5 and 10-4  i.e for Scomber Scombrus (Mackerel or Titus). Then 1ml of the test tube label with 10-5 and 10-4 is put inside the petri dish. After that the SDA media is put inside. The SDA petri dish and NA media is put inside the NA petri dish.
· Leave the petri dish for 15 to 20 minutes in order to solidify.
· Sterilize the incubator
· The one for bacteria is put inside the incubator 
· The one for the fungi placed on  the tube 
· After 24hrs the one inside the incubator is bring out and the bacteria is already growing on it.
· The four plate inside the incubator is Na10-5 and 10-4  for Scomber Scombrus (Mackerel or Titus) then the petri dish we use pen to divide it into four and count one part out of it using the colony counter and record it down repeat same procedure for the  4  petri dish.

The first petri dish Na 10-4
40 x 4 = 160
Na10-5 
43 x 4  = 172

Pick another 8 pertri dish and put the NA into it and allow it to solidify 2 petri dish for Na10-4 and another 2for 10-5 .
· The next thing is the shrink process
· You sterilize wire loop and use it to take from one of the bacteria you have divided from the petri dish into the plate already prepare.
· After that put it back into the incubator the next day the bacterial have grow. You will choose 1 petri dish label with Na10-5 a Na 10-4 for the fish.
· Prepare them on  the slide.
· Then move to gram staining , make use of 4 reagent namely (Crystal violent which is the first one  you put and leave it for 1min. before you clean with distilled water some process for counter stain and decolonization. Only leave it for 30seconds and the 4th one is lugol’s iodine.
· Allow to dry for some minutes.
· Check it on the microscopic to get the result. 
10-4 :- gram positive
10-5 :-gram negative 

5.2	DISCUSSION
The product (bark, leaf, wood, and charcoal), wood treatment had the lowest bacterial and fungal load. Charcoal exhibited the highest bacterial load, while the leaves showed the highest fungal load in smoked fish. The environment affects the growth of microorganisms, and they can alter the environment. Also, microorganisms can inhibit or stimulate the growth of each other (Banwart, 1981). One objective of the study was the investigation of shelf life of hot smoked redfish. 




CHAPTER FIVE

5.0	CONCLUSION AND RECOMMENDATION 
5.1	 CONCLUSION
Although traditional smoked fish has been part of African menu for a long time, results from literature revealed that some of the smoked fish were of good quality standards. However, previous studies have revealed that traditionally smoked fish products from Africa may pose high level of potential risk due to the presence of high amount of carcinogenic PAHs, microbial contamination and the presence of aflatoxins; highly toxic compounds in the traditionally smoked fish products. This may pose high risks both chemical and microbiological to the consumers of smoked fish. Therefore, there is need for adequate process and quality control and regulatory monitoring of the product to safeguard the health 
5.2	  RECOMMENDATION
Nigerians should be educated more on the post processing handling of the smoked smoked/dried fish products on how to ensure that they are well packed in well ventilated baskets and transported in proper sanitized trucks. The adoption of good processing practice and the use of controlled temperature in processing and preserving of the smoked smoked/dried   catfish are highly recommended. At the same time, fish should be properly smoked with hard wood unvarnished and untreated. Their hygienic condition must be ascertained before authorizing them to handle public food. 
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