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1. INTRODUCTION 

The problem in Ghana’s Marine fisheries sector is complex, tragic, and too - common, 

severely over exploited fisheries put at risk tens of thousands of metric tons of local food fish 

supply and threaten the livelihoods of people and many more fisheries resource dependent 

households. The USAID-SFMP project intends to contribute to the reduction of post-harvest 

losses. 

Under the USAID-SFMP project, a Post-Harvest Fish Processing Scoping Study has been 

carried out. This study looked at possible post-harvest fish processing technologies through a 

literature survey, identified the post-harvest fish processing technologies used in Ghana and 

identified the most important technologies. The study found that 95% of the fish processed in 

Ghana is smoked. The distant second most important technology is salting, which takes only 

3% of the total fish processed in Ghana. The rest (drying and frying) are even less important. 

Based on the Post-Harvest Fish Processing Scoping Study, process characterization studies 

were conducted to study in detail the post-harvest fish processing technologies of fish 

smoking and fish salting. The findings are documented in this report. 

SNV Netherlands Development Organisation undertook this research in Ada, Otuam, Elmina, 

Shama and Ankobra in Greater Accra, Central and Western regions of Ghana. This was to 

help us identify and understand the processing steps and challenges amongst others involved 

in the post-harvest technologies practised within the fishing communities. The study revealed 

that there were variations in technology (equipment) applied to the post-harvest processing of 

fish, which had varied effects on the processed fish products. It was noticed that in general 

there were no standard post-harvest processing protocols in the application of post-harvest 

technologies. The study revealed that healthy and sanitary conditions which is a prerequisite 

for preservation and uncompromised shelf life was very poor and needs to be addressed as 

matter of urgency. 

It was also observed that the primarily application of preservation techniques in order to 

retain the quality and increase shelf life was rather played down for economic gains, which 

eventually affects quality, shelf life and the safety of consumers. 

The research was also in partial fulfilment of the Sustainable Fisheries Management Project 

(SFMP) which seeks to rebuild fish stocks by ending overfishing of key stocks important to 

local food security through a multi-pronged approach.  

The SFMP supports the Government of Ghana’s fisheries development policies and 

objectives and squarely aims to assist the country to end overfishing and rebuild targeted fish 

stocks as a central goal. Adoption of sustainable fishing practices and reduced exploitation to 

end overfishing is the only way Ghana can maintain the sustainability of its marine fisheries 

in order to increase its local marine food fish supply and brings greater profitability to the 

fishery, with the potential to benefit millions of people indirectly. 

Characterization of fish smoking, salting, process in general is to: 

1. Help us identify the key steps in the various processes 

2. Help us understand the key processing steps (varieties in processing across locations 

and amongst processors) 
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3. Identify the very input i.e. materials, time, equipment etc. and outputs 

4. Identify quantitative and qualitative indicators of the entire process 

5. Enable us to make post assessment and review of procedures which lead to 

standardization, improvement of procedures and documentation. 

6. Help us attain same results on repetition of the processing activity. 

7. Know the Financial visibility of the entire processing 

1.1 Post-harvest processing of fish in Ghana 

In Ghana and for that amongst the six pilot areas, four main post harvest processing activities 

are carried out on fish. These are smoking, salting, drying and frying. The first three are 

mostly operated as commercialized business. 

1.2 Scope of Study 

The study was carried out in Ada, Otuam, Elmina, Shama and Ankobra in the Greater Accra, 

Central and Western Regions. The study covered the processing steps involved in each Post-

harvest Process / methodology (Smoking and Salting) and equipment used in post-harvest 

processing 

2. FISH SMOKING PROCESS CHARACTERIZATION 

This study on fish smoking was carried out in all areas mentioned except Elmina. This was to 

help us find out whether there were variations in operating procedures; identify measurable 

indicators and equipment among processors and across locations. 

Generally the processing steps were the same and cutting across all the locations with 

variations in the type of smoking equipment used. For instance the chorkor stoves were 

predominately used in the Central and Western regions; whiles some areas like Ada in the 

Greater Accra region had a number of Morrison fish smoking stoves (an improved version of 

chorkor) in use. This is because the area was a beneficiary of IFS project. 

Places like Ankobra and Shama had benefited from a few improved stoves built by Kosmos, 

Tullow oil companies. 

The following steps were identified: 

1. Thawing (if fish is frozen) 

2. Washing and Sorting 

3. Draining of water from Fish 

4. Loading and Arranging fish on trays  

5. Cooking period 

6. Smoking and drying period 

7. Storage. 

2.1. Thawing step 

This step is applied when fish is frozen. Thawing is done to allow the ice in the fish to melt 

on its own. The women generally allow ice to melt by taking off the paper covering to expose 

the fishes to the open air. Few of them sprinkle water to hasten the melting process. This 

usually take about 20 to 30 minutes depending on how frozen the fish is, the quantity of fish 

been thawed, afterwards, pressure is applied to separate the fishes from each other. This step 
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requires extra care to avoid breaking or tearing the fish apart. It was noticed that some do 

force thawing by using knife to separate the frozen fish from each other. Others soak the fish 

in water while some may also lift up the entire frozen pile up and slam it on the ground. But 

majority do not sprinkle water on the fish to thaw. 

The force practices used in separating fish was noticed in some cases to have affected the 

quality of fish after thawing. Some fishes were broken and bruised; this leads to loss and 

quick deterioration after smoking and reduces market value. Forced thawing leads to 

destruction of the structural integrity of the fish.  

 
Figure 1 Thawing Stage 

Flow Chart 

 

2.2. Washing and Sorting 

These two activities were done simultaneously by the processors with sea water or water 

from a nearby water body. Sorting out was done to remove all fish broken or badly bruised 

that will give very low or no market value. 

It was observed in all the areas visited that sea water was mainly used in washing and 

cleaning the fish. The risk of sea water being used for washing is that it contains some salt 
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resistant microbes that are disease causing microbes. The microbial load on the fish could 

increase during the washing process. 

 

Figure 2 Washing and sorting stage 

Flow Chart 

 

2.3. Draining of water from Fish 

It is a process done for about 15mins. It is meant to allow water to drain from the fish. The 

washed fish is arranged on empty trays and allowed to stand. The fishes are not necessarily 

arranged. Unfortunately, this stand time gives houseflies the opportunity to come into contact 

with the fishes, a situation not hygienic.  
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Figure 3 Draining of water from fish 

Flow Chart 

 

2.4 Loading and arranging fish on trays for the cooking stage of smoking 
fish 

This is the stage that fishes are arranged on the trays, this is done carefully to allow more fish 

to occupy the available space on the tray. The fishes are arranged in rows and columns with 

intervals between them, this prevents the fishes from sticking together during smoking 

process.  
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Figure 4 Arranging Fish on to Trays 

Flow chart 

 

2.5 Cooking Time or Stage of Fish smoking Process 

Fish smoking in general involves two main stages. These are the cooking stage and the actual 

smoking stage. Fish smoking processors do smoke fish in two forms, either hard smoked or 

soft smoked fish. 

The trays with the load of arranged fish are placed on the stoves. The trays are made to sit 

perfectly on each other to prevent heat escapes. Usually the numbers of trays used are eight 

(8). However, the number of trays can either be reduced or increased depending on the 

quantity of fish available for smoking. 

Firewood is used as the main fuel except the FTT Stove, which uses charcoal as fuel. The 

cooking stage is meant to evaporate water and drain out oil from the fish. During the cooking 
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process, there is intermittent checking by lifting the trays to check if the fishes are cooked. 

When fish in the lower trays are cooked, the trays are moved up and the top trays are brought 

to the lower levels. This is to prevent premature burning and to ensure that fishes are cooked 

evenly.  

The cooking stage requires heat and not smoke, hence the stroking of firewood is done in 

such a way that firewood burns well to generate heat and not excessive smoke. The control of 

heat intensity is done by experience. The fuelwood is pushed further into the combustion 

chamber if the intensity of heat needs to be increased or vice-versa when the heat needs to be 

reduced.  

In the of course cooking, the last top trays are partially covered in the case of the chorkor 

stove or completely uncovered. This is to allow moisture and volatile oils to escape. Some 

processors by experience do not push lighted firewood in the port area completely in the 

combustion area. This according to them prevents the dripping oil and water in the fish from 

falling directly into the fire. If this happens, the resultant effect is the generation of thick 

black smoke.  

The texture and color of cooked fish at the end of the cooking stage usually looks as if the 

fish has been steamed. The fish looks drained of water and firm, with brownish leathery 

shinning skin color. The fish acquires quiet often patterns from the mesh of the trays.  

The cooking times vary according to the types, sizes, quantity of fish and state of fuelwood 

(moisture content) and type of smoking stove being used.  

 

Figure 5 Cooking stage 
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Flow chart 

 

2.6 Smoking time or stage of Fish smoking Process 

This is the stage when aromatic flavors of smoke are impacted onto the fish whereas it is 

been dried gradually. The final outlook of fish smoked at this stage depends on the 

experience of the processor, type of stove, time of smoking and the type of fuelwood used. 

The FTT stoves and some other chorkor-like stoves have the smoking process done 

separately in different chambers. At this stage, the last tray is covered completely with the lid 

to ensure that the smoke stays in the tray sections to impact smoke and at the same time give 

the fish a dark color. 

The smoking stage also requires that lower trays after some time when they are fully smoked 

are moved up and the top trays brought down. In some communities, the fish in the trays are 

turned around repeatedly during the process. 

The time frame for this stage depends on the type of stove being used, the type of smoking 

being done (soft or hard smoking), the appearance, sizes and quantity of fish and customer 

preference. 
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Figure 6 Smoking stage 

Flow chart 

 

2.6.1 Comments 

Certain psychological behaviors were observed which cut across all processors in the 

locations visited. This was a shift from the traditional intention or idea of fish smoking. The 

primary intention is to extend shelf life over a period of time, at least a week or more. This 

usually implies that the smoking and drying time has to be extended. This culminates into 

more losses in weight, which does not attract high market premium for the fish hence fish 

processors only smoke to add color and aroma and play a balance to maintain weight in order 

to attract a high premium. 

This is usually done amongst the big fishes e.g. Tunas and big Sardinellas. This phenomenon 

has led to fish processors churning out soft smoked fish products. 

It was observed that some fish processors during the fish smoking stage burn wet weeds, 

fresh weed or sugar cane. This is to generate smoke and color to impart the smoked fish.  

It was reported by most processors that soft smoked fish does not last for long compared to 

the hard smoked fish. An enquiry for the reason from the processors was that it was because 

it was still soft after smoking especially Tunas, Salmons etc. however the actual reason is that 

the moisture contents for that matter the water activity (aw) is generally higher that the 

critical thresholds (0.99) which supports the growth of microbes. Hence, soft smoked fish can 

become a medium for the growth of microbe especially when consumed after 3 days. 

Unfortunately, many people eat soft smoked fish without necessary taking it through further 

process. There is the likelihood of ingesting active microbes when eaten. It would be very 

important that soft smoked fish is consumed immediately or better still smoking should be 

done until the critical residual moisture content is reached where microbial growth is 

inhibited. It is also vital that litmus indicators are developed which are handy to be easily 

used by processor to determine if they have smoked the fish to reach the critical water 

activity value. 

The process characterization also revealed during hard smoking process that some of the fish 

get too hard, rubber like in texture and crystalizing.  
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2.7 Storage of smoked fish for onward marketing 

After the smoking stage when the fish is well smoked, the remaining firewood is removed 

from the firepot area. Only the embers of the firewood are left in the combustion chamber to 

glow. The fishes in the trays are left to cool down completely to room temperature. This is to 

prevent moisture build up during storage. After cooling, the fishes are carefully arranged in 

cane baskets lined with paper from waste cement bags or old Newspaper prints. The entire 

basket is wrapped at the top with a net to secure the fish firmly in the baskets. 

Flow chart 

 

The use of paper from emptied cement bags or old Newspaper prints is not appropriate since 

they can serve as sources of contamination for the smoked fish. There was an observation of 

cockroaches and rodents hiding in some of the baskets. This is evidence that some of the 

storage baskets are not kept well.  
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Table 1 Effects of the type of stoves used in smoking with regards to the following attributes in the table below 

Sensory 
Attribute 

Type of stoves used in Process Characterisation 

 
CHORKOR 

STOVE 
MORRISON 

STOVE 
AWEP 
STOVE 

KOSMOS 
OVEN 

KOSMOS 
CHORKOR 

TULLOW 
STOVE 

FTT 
STOVE 

COLOUR Brownish black Golden brown 
Brownish 

Black 
brownish Light brown brownish 

Silvery 
brown 

TEXTURE Hard (2) Hardest (1) Soft (6) Hard (4) Hard (3) Hard(5) Soft (7) 

Moisture 
content (%) 

47.7 39.4 58.3 55 59.5 59.2 63.4 

Total smoking 
time 

312 285 709 354.5 368 561 393.5 

Emission g/min 49.8 30.0 25.8 28.1 24.6 70.4 15.7 

Stove ambient 
temp 

30 – 37 28- 30 30- 32 25- 30 25- 28 40 25- 27 
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PARAMETRES 
CHORKOR 

STOVE 
MORRISON 

STOVE 
AWEP 
STOVE 

KOSMOS 
OVEN 

KOSMOS 
CHORKOR 

TULLOW 
STOVE 

FTT 
STOVE 

FISH TYPE Herrings Herrings Herrings Herrings Herrings Herrings Herrings 

FISH STATUS Frozen Frozen Frozen Frozen Frozen Frozen Frozen 

FISH SIZE 18 18 18 18 18 18 18 

COST OF FISH(GHc) 840.00 840.00 420 420 420 420 320 

BOX OF FISH (30kg) 6 6 3 3 3 3 2 

WEIGHT OF FISH (KG) 221.68 178.80 93.06 94.33 89.6 91.73 63.40 

THAWING OF FISH (time/ 
Mins) 

20 20 15 15 15 15 15 

WASHING AND 
STRAINING OF WATER 

FROM FISH 
20 20 10 10 10 10 10 

VOLUME OF WATER 
USED FOR WASHING (L) 

70 70 40 40 40 40 40 

WEIGHT OF SMOKED 
FISH (Kg) 

57.76 54.26 19.48 21.23 20.1 18.7 17.40 

NUMBER OF TRAYS 6 6 4 5 4 4 4 

WEIGHT OF FIREWOOD 
/CHARCOAL USED (Kg) 

115.65 79.72 79.3 103.86 108.38 101.18 49.6 

COST OF FIREWOOD 
USED (GHc) 

100.00 40.00 40.00 80.00 60.00 100.00 30.00 

LEFT OVER FIREWOOD 
(Kg) 

36.42 30.09 12.89 42.71 81.74 47.77 3.76 

COST OF WATER 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

COST OF STOVE (GHc) 1,200.00 1,200.00 1, 063.00 3,000.00 1,800.00 4,500.00 5,600.00 



13 

3 POST-HARVEST PROCESSING –SALTING OF FISH 

Salting is one of the main post-harvest processing methods. This process involves the 

addition of salt (Sodium chloride) at a very high concentration to preserve the fish or prevent 

it from decaying. Salt compound serves as an inhibitory agent to microbes such as bacteria, 

fungi and other disease-causing agents that cannot survive in salt concentration environment 

or medium. This salting process as recorded during the process characterization is however 

distinct from fish fermentation, which involves microbial activity, that is allowed for some 

days before salt is added to halt or limit the microbial activity. In some cases, salt is not 

added at all but the fermented fish is dried. 

The underlying principle of salting is osmosis. Salt creates osmotic pressure when added to 

fish by removing water molecules from the fish as well as microbes, which may be present. 

Two methods of salting are done in Elmina, and in Central and Western region. This results 

in either soft salted fish or dry salted fish.  

In both cases, preliminary Preparations are done by washing and for the big fishes intestines 

and head; contents are removed and washed with sea-water. 

3.1 Salting (soft salted fish) 

Upon getting the fish, they are washed with sea water. Depending on the sizes of fish been 

salted, they are either opened up dorsally from the backside of the fish starting from the head 

straight down to the tail (anal fin) using a sharp knife.  

 

Figure 7 Cutting of fish 
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Figure 8 Removal of content 

 

Figure 9 Washing of fish 

For smaller Sardinellas (size 12) and below, they are simply washed with sea-water and not 

cut opened like the big size fishes. Clean basins holding receptacles are used and positioned 

at places where it would not be disturbed during the salting process. A layer of salt is spread 

at the bottom of the basin holding receptacles to about 1cm high. The prepared fish is 

arranged on top of the salt layer to cover the entire layer. Salt is again spread on top of the 

arranged fish to cover it entirely about 0.5cm high. The next layer of fish is arranged on top 
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of the salt layer, this is done repeatedly till all the available fishes are arranged layer by layer 

alternatively with the salt layer. 

Finally, salt is spread on top of the final layer of fish; cement paper is used to cover the entire 

last layer of salt. Heavy stones are placed on top of them, the stones are meant to put pressure 

on the layers of fish to press out water whiles salt applies osmotic pressure on the fish as well 

to extract water. By principle, these two activities are to reduce the water activity (Aw) to 

below 0.86, which prevents microbial growth.  

 

Figure 10 Spreading of salt at the bottom of bowel 

 

Figure 11 Arranging of fish layers on top of salt layer 
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Figure 12 Cover with cement paper and placing stones on top 

The covering or sealing of holding receptacle creates a hermetic seal, which cuts off oxygen 

from the entire system. This also initiates a minimal fermentation process, which lead to the 

development of aromatic flavor of salted soft fish. After 2days, the hermetic seal, which is the 

cement paper and stones, are removed. The fish is removed layer by layer and the remaining 

un-melted salt is brushed off the fish. This process is done until the bottom layer of fish is 

removed. What remains at the bottom is salty brown-reddish water and un-melted salt, this is 

washed away. The initial process of covering the bottom of the holding receptacle is done and 

fish arranged again. This is done layer by layer and interspersed with the salt layer. It is 

covered hermetically again with fresh cement paper and stone 

During commercial production of soft salted fish, the fresh fish is first left for the initial 

putrefaction process to set in for about a day or two before filling into the holding receptacles 

layer by layer. Usually the remaining water and un-melted salt of the previous salting process 

is not emptied out. The next production is added, this poses a health risk. 

3.1.1 Comments/observation 

1. It was noticed that almost all the fish processors who produce salted soft fish use 

cement paper, which is highly unacceptable because of the obvious contamination, 

which could take place.  

2. It was observed that the amount of salt used was done arbitrary without any 

background understanding measurement as to how much salt is needed to do the 

preservation. 

3. It was noticed that the methods used in commercial production of soft salted fish were 

unhealthy and quiet unacceptable under food safety standards 

4. The use of sea water in washing and cleaning fish is undetermined as clean water. 
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Flow Chart-Salting (Small size fishes) 

 

3.2 Salting (Dry salted fish) 

The initial preparation process is similar to the soft salting processing of fish; usually big 

fishes are commonly dry salted. The fish is laterally split into two from the backside from the 

top of the head down to the tail. The intestines and head content are removed. Sea-water is 

used in washing out and cleaning the fish. The openings of the fish is filled with salt and 

closed. Some of the salt is rubbed on the entire body of fish. Care is taken to ensure that the 

salt covers and fills every part of the fish, when all this is done; the fishes are kept in an air-

container for 24hours. After 24hours, the fishes are recovered from the holding container and 

washed more often at the sea shore. After thorough washing with sea-water, the fishes are 

again filled with salt and its body rubbed with salt as well, then it is dried on a platform for at 

least 3days. The fish dries so hard after 3days. When they are well dried, they are collected 

and stored in baskets.  
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3.2.1 Comments/ Observation 

1. The use of sea-water is highly risky because it can increase microbial load on fish.  

2. The use of bare hands during the salting process can harm processors over period of 

time. 

3. Although high platforms have been cemented by the processors themselves, the salted 

fish undergoing the drying process are exposed directly to houseflies which can 

contaminate the fish. 

4. When the intensity of the sun is not high for the drying period of three days, the fish 

begins to go bad. A typical scenario arose when for 3days during the process 

characterization the sunshine intensity was low. This lead to the development of 

maggots in the fish. 

5. What amount of salt is actually required for salting a particular amount of fish (must 

be determined for both soft and hard salting). 

6. Determine at what level the salted fish is enough (reduced water activity for storage). 

7. Develop handy tools, methods; techniques which will help processors know how well 

fish is salted and dried for storage and onward marketing. 

8. Develop solutions for drying and housefly problems. 
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Flow chat- salting (Dry salted fish) 
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PARA METERS MEASURED 

 HARD 
SALTING 

SOFT 
SALTING 

TYPE OF FISH  AWUREE JAASE 

STATE OF FISH FRESH FRESH 

WEIGHT OF FRESH FISH (Kg) 3.2 3.2 

WEIGHT OF SEA WATER (Kg) 7.2 7.5 

WEIGHT OF DRESSED FISH(Kg) 3.0 2.9 

DRESSING OF FISH (Time/mins) 20 20 

WEIGHT OF FRESHLY SALTED FISH 3.8 4.4 

WEIGHT OF SALT USED (Kg) 0.8 6.1 

WEIGHT OF SALTED FISH FINAL 
PRODUCT(Kg) 

3 9 

PROCESSING TIM E (Mins) (3days) 5760( 4days) 

COST OF FISH USED (GHc) 15.00 15.00 

3.3 Drying 

This post-harvest processing of fishes is quiet simple as compared to other processing 

activities like smoking and salting. Usually smaller fishes are processed by this method. The 

fish is washed clean with either sea water or any other clean water, they are then spread on a 

clean floor where it can receive direct sunlight and at one point in time; the fishes may be 

turned over with a long stick so that they may dry evenly.  

Flow chart-Drying 
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4 NEEDS ASSESSMENT/CATEGORIZATION REPORT OF 
COMMUNITY LIVELIHOOD DEVELOPMENT VALUE CHAIN AND 
POST-HARVEST IMPROVEMENTS 

The process characterisation and the energy audits studies conducted on the identified fish 

smoking stoves in the six communities in the Greater Accra, Central and Western regions. 

These two activities were also used as tools for assessing the needs of the two Post –harvest 

fish processing methods.  

4.1 Fish smoking  

It was evident throughout the studies undertaken in the six communities visited that, 

processors followed about 7 steps in processing frozen fish and about 6 steps if the fish is 

unfrozen. However there were practises at that fish thawing stage, Washing of fish, cooking 

and smoking stages of fish and storage of smoked fish, which per handling and hygiene 

standards were not being met as mentioned in the description of the process characterisation 

of fish. 

There is the need to develop and adopt standard fish handling, hygiene and processing 

protocols for fish processing and to train fish processors and other stakeholders on these 

standard processing protocols through demonstrational workshops. Other training workshops 

such as Hazards Analysis Critical Control Point (HACCP) systems, Traceability and records 

keeping should be introduced to fish processors. Again grey areas of fish smoking processing 

procedures, .i.e. excessive used of smoke to impart colour to smoked fish which also leaves 

PAH deposited on smoked fish must be debated upon by stakeholders as to whether the 

practise must still be encouraged or stop (PAH known to cause cancer) 

Microbial studies should also be conducted on smoked fish value chain (from the processors 

to the market sellers) to determine if there exist any correlation between microbial 

contamination of smoked fish and length of days it takes before consumption. It is also 

important to determine if there are still microbial contaminations immediately after smoking 

and if there exist, are they in save limits etc.  

4.2 Fish Smoking Stoves 

The Energy audits conducted by Institute of Industrial Research (IIR), on the performances 

and energy efficiencies of the Morrison and Chorkor, AWEP, another type of Chorkor at 

Otuam, KOSMOS Oven, Tullow Oven, KOSMOS Chorkor and FTT stove technologies, 

indicated that most of the stoves did not meet the EnDev requirements of 40% fuel or energy 

saving efficiency. Only the Morrison stove was better among the stoves, which was 36.7% 

more energy efficient when compared to the Chorkor-Ada. Again the Stove emissions were 

measured and analysed and revealed that all the stoves tested emitted high level of CO 

(Carbon Mono Oxides) and high levels of Particulate Matter.  

These test results from the energy audits indicates that improved fish smoking stoves needs to 

be developed to reduce the fuel consumption levels, CO and Particulate emission levels as 

these pose health risk to the processor and make business unprofitable. PAH (Polycyclic 

Aromatic Hydrocarbons) needs to be looked at as other research conducted by SNV shows 

that all the stoves apart from the FTT stoves under this study produces high level of PAH 

responsible for Cancer and other related diseases. Development of stoves to deal with PAH is 

paramount as the implication is that consumed smoked fish may not be free and save from 
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PAH deposit. It also limits the marketing of smoked fish to only our local market, as smoked 

fish from Ghana does not meet international standard requirements of PAH levels. 

The issues of standardization of stove dimensions need to be addresses through training of 

stakeholder’s .i.e. artisans on the consistency of their stove construction dimensions of stoves.  

4.3 Salting of Fish 

It was observed that many salting activities were carried out on a large scale in Elmina and its 

surrounding villages with over 400 processors as an estimate. Salting in Elmina is done on 

Commercial scale and personal or home consumption. It was noticed that salted fish 

produced on commercial scale are done under conditions, which were at variance with basic 

hygienic practise. The use of spoiled fish for salting purposes was unacceptable. 

Environmental and Equipment sanitation was highly questionable. This calls for the need to 

develop standard salting and hygiene protocols tailor made for their niche of business. 

Training and demonstrational sections needs to be conducted for processors and other 

stakeholders. Local compliance teams needs to be setup to ensure that processors practise 

what they have been trained to do. 

Microbial studies needs to be conducted on salted fish products along it value chain to 

ascertain if there are microbes present and to what extent or are they within safe limits. 

Further works needs to be done per what amounts of adequate salts levels is required to 

effective preserve fish as arbitrary amounts are applied by the salt processors. 

5 RECOMMENDATIONS 

• Develop PAH and CO profile study on all the identified stoves. 

• Develop smoked fish production protocols and train partners on these protocols so 

that partners can also train fish smokers on the implementation of these protocols. 

• Technology improvement should be done on the various identified stove to address 

CO and PAH issues. 

• Research on microbiological profile on smoked fish. 

• Develop handy tools, method; techniques which will help processors know how well 

fish is salted and dried for storage and onward marketing. 

• Develop solutions for drying and housefly problems. 

• Develop indicators to determine what amount of salt will be required for salting a 

particular amount of fish (for both soft and hard salting). 

• Research on microbiological profile on salted fish. 

• Develop salted fish production protocols and train partners on these protocols to also 

train processors on how to implement it 

6 CONCLUSION 

According to Antwi, 2006, 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.  

Smoking is the most widely practised method; practically all species of fish available in the 

country can be smoked and it has been estimated that 70-80 percent of the domestic marine 

and freshwater catch is consumed in smoked form. Fish smoking in Ghana is traditionally 

carried out by women in coastal towns and villages, along river banks and on the shores of 
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Lake Volta. Efforts are being made to improve the traditional methods of smoking, salting 

and drying.  

However, with all these records, there has not been a clear literature for the step by step 

procedure to process fish in Ghana. This document has therefore spelt out clearly the step by 

step procedure on how to process fish through smoking and salting and its need assessment. 
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