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Abstract
Lake Baringo communities only smoke their fish with no solar drying or use of Solar Polyethylene
Dryer, hence they mainly use smoking apparatus i.e. Chorkor oven. The performance of Chorkor
oven in reducing post-harvest losses was examined at three main processing sites along Lake
Baringo. The Chorkor oven technology was reported to be simple, user friendly and results in
quality fish products. The parameters used to determine the efficiency of Chorkor oven in reducing
fish post-harvest losses included a pilot smoking, fuel wood consumption and processors
observation. The Chorkor oven pilot smoking was conducted using using whole African catfish
(Clarias gariepinus) and Lung fish (Protopterus aethiopithicus). It took 8 hours to reduce fish
moisture content by more than 50% as compared to tradition smoking kilns where drying takes up
to 2 days to attain comparable fish moisture level. The Chorkor oven was also reported to have
higher a capacity than the traditional one. Market demand is the main driving factor in determining
the processing method, and deep frying though results to fish of limited shelf life are the
consumers’ preferred fish products. The need for more Chorkor oven was evident in all sampled
sites with the perceived support to come from KMFRI as the initiator of the technology. This was
apparent due to the socio-economic status of the responds. The study results were disseminated to
stakeholders who included the Baringo County government representative.
Keywords: Chorkor oven, Smoking, Lake Baringo.
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1. Introduction
Fresh fish is highly perishable and various preservation techniques largely chilling, freezing,
drying, salting and smoking are used universally to extend shelf life. Lake Baringo communities
do not dry their fish i.e. there is no use of Solar Polyethylene Dryer. Along Lake Baringo as is the
case in many artisanal fisheries, lack of developed cold storage and marketing network at the
landing sites makes fresh and frozen fish distribution challenging (Odoli et al., 2013). Fish landed
from Lake Baringo is marketed in far-flung markets mainly in Nakuru, Nairobi and Mombasa
towns. The distance to main markets and challenges in cold chain infrastructure makes marketing
of fish in fresh form impossible. In developing countries, the most affordable and widely used fish
preservation methods are drying and smoking (Oduor-Odote et al., 2010, Darvishi et al., 2013).
However, along Lake Baringo the main fish preservation methods employed is smoking, with an
increasing proportion being deep fried in recent times.
Fish smoking is relevant in the artisanal fisheries in that it prolongs the shelf life of the fish,
enhances flavour and increases fish utilization. It also reduces waste during bumper catches, and
increases protein availability to people across the fishing seasons. Traditional smoking involves
treating of pre-salted, whole, eviscerated or filleted fish with wood smoke. The smoke is produced
by smoldering wood and shavings or sawdust in the kiln, directly below the fish or fillets, laid out
on mesh trays (Oduor-Odote, Obiero, & Odoli, 2010; Cyprian et al., 2015). Different techniques
of fish smoking exist and vary from a country to another, based on the tradition, preferred tastes
and market preferences. The quality of smoked fish differs according to the smoking methods, fish
species and the wood used in the smoking process, which can give a different taste to the final
product. The conditions of processing and the composition of the smoke affect the quality of the
product and the potential health hazards associated with smoked foods (Hitzel, Pöhlmann,
Schwägele, & Speer, 2012; Viksna, Bartkevic, Kukare, & Morozovs, 2008).
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Over the years, traditional fish processing by smoking as had weaknesses hence making
the method unpopular with changes in time. Conventional fish smoking is commonly conducted
mainly by women. It has traditionally been done in simple kilns that are not energy efficient, have
low capacity and use a lot of fire wood resulting in higher carbon dioxide emissions. Besides it
leads to products of low quality that are easily infested by insect among other factors, some of
which produce mycotoxins which have direct effect on human health. KMFRI in attempt to reduce
the quantity of fuel wood used and obtain higher quality fish products that are hygienically smoked
for better income introduced an energy saving smoking kiln. The improved energy saving is
basically “Chorkor oven” with a combustion chamber together with smoking unit and a set of
trays. The need for understanding the performance of the introduced Chorkor oven in reducing
post-harvest losses cannot therefore be overstated. Therefore, the overall objective of this study
was to monitor the effectiveness of Chorkor oven intervention in reducing fish post-harvest losses
in Lake Baringo.

2. Materials and methods
2.1 Study Area

This study was conducted from 4th to 6th May 2018 at three fish processing sites along Lake
Baringo. The sites included Kampi ya Samaki; Kokwa (Kirabari) Island and Loruk which are the
main fish processing sites along Lake Baringo.
2.2 Target population
The study population comprised mainly women directly involved in artisanal fish processing at
Kampi ya Samaki, Kokwa/Kirabari Island and Loruk.
Table 1
Target population among the artisanal fish processors along Lake Baringo
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Processing site

Population

Kampi ya Samaki

26

Kokwa/Kirabari Island

10

Loruk

4

Total

40

2.3. Sampling Techniques
The sampling technique was based on census. According to Farooq (2013), census methods
refers to the complete enumeration of a universe. A universe

may be place, a group of

people or a specific locality through which we collect the data. In our study we used the
census method where by the population was people involved in artisanal fish processing at
the three main fish processing sites along Lake Baringo; Kampi ya Samaki, Kokwa Island
and Loruk. This was to ensure a higher degree of accuracy. No other method is as accurate
as census when the population/universe is small. This method is applicable for units having
heterogeneous/difference. In this study the target population was small as the total number
of all processors at the three sampling sites as per the BMU records was noted to be about
40.
2.4. Primary data collection

Primary data was collected by a team of 3 personnel who were introduced and guided in the chosen
processing sites by a respective BMU executive official present (Plate 1). The Beach Management
Unit (BMU) official aided the research team in identifying and assembling together women
involved in fish processing for the questionnaire led interviews. The questionnaire was used as the
main tool for primary data collection (Hair et al., 2004). The questionnaires were administered
mainly in Kiswahili (Plate 1 and Annex 4), since it was the most favorable dialect of interaction.
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Relevant secondary information utilized included information from key informants and published
journal papers or technical reports to triangulate results.
(a)

(b)

Plate 1: Questionnaire led interviews at Loruk (a) and Kampi ya Samaki (b) processing site
Direct observation mainly entailed examination of the traditional smoking kiln and
introduced Chorkor oven, and filming of spectacular and relevant scenery and activities during
fish processing. At the end of each study site visit, a recap session was held to deliberate on
progress made, difficulties encountered and team member experiences during the interview
process.
2.5. Efficiency determination of installed Chorkor Oven in smoking fish
To determine the efficiency of the installed Chorkor oven, a pilot smoking was conducted
alongside primary data collection at Kampi ya Samaki site, using Protopterus aethoipicus
(lungfish) and Clarias gariepinus (Catfish). Fresh fish were bought at Kampi ya Samaki landing
site, descaled and degutted before washing thoroughly to remove blood and slime. The fish were
drained for 1 hour before the smoking process. The energy source was firewood which is locally
available in Baringo County.
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After the fish had drained water, they were arranged on the tray and placed on the Chorkor
oven. For the purpose of determining the efficiency, wood consumption was measured by
weighing a load of wood expressed as: the actual amount of wood used; the weight of wood used
per kg of fresh fish, and weight of wood used per kg of smoked fish. The time used to smoke the
fish was 8 hours, on completion of the process the fish were left to cool and subsequently evaluated
by analysis features such as colour, texture and general appearance which are important in
determination of end product quality (Tressler and McLennon, 1960).
2.5. Analysis
Descriptive statistics was used to analyze quantitative data, the results were analyzed by use
of Microsoft excel 2010 and presented by use of frequency tables, pie charts and bar graphs.
2.6 Ethical issues
The researchers ensured all the authors of borrowed literature were acknowledged. Integrity
was observed during data collection and the respondents were assured of anonymity of their
identity and confidentiality of the information given.
2.7 Stakeholders’ sensitization workshop
At the end of the study a workshop was organized to share the findings of the study.
Participants included BMUs, administration representatives, Fisheries managers and the Baringo
County government representative (Annex 4).

3. Results and discussion
3.1. Study sample statistics

Structured questionnaires interviews were held with all processors identified and present during
sampling. A total of 29 respondents were interviewed out of the expected 40 respondents at the
three sites. The response rate of 72.5% was observed in this study. This was considered acceptable
12

based on, a study by Farooq (2013) where response rate of 72% was considered acceptable.
However, higher response rate is preferable as it lowers the risk of non-response bias.
A total of 29 respondents were interviewed (Female = 26 and Male = 3, Fig. 1) from the 3
processing sites whose members participated in the study. Female dominance recorded in the
present study was expected since artisanal fish processing in Kenya is mainly practiced by women
(Oduor-Odote et al., 2010).
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Male
Female

90

Figure 1: Gender distribution among respondents (N= 29), Field Data (2018)
In regard respondents, the highest number was recorded at Kampi ya Samaki (19
respondents or 66%), followed by Kokwa/Kirabari Island (8 respondents or 28%) and Loruk site
(2 respondents or 0.07%) (Fig. 2). The respondents were currently engaged in fish processing as
they formed 72.5% of the processors in BMU records. Lower number respondents recorded during
the study vis-à-vis BMU numbers, could be attributed to reduced fish catches/landing that has in
recent times been observed in Lake Baringo, possibly driving out of business some processors.
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Number of respondents

30
25
20
15
10
5
0
Kampi ya Samaki

Kokwa/Kirabari

Loruk

Processing sites sampled
Figure 2: Number of respondents at the three main fish processing sites along Lake Baringo
Field Data (2018)
3.2. Fish processing method employed

A majority of the respondents (41%) we preserving/processing fish by deep frying, followed by
those using both deep frying and smoking methods at 31%, whereas respondents using smoking
as the only processing method were at 24%, trailed by sun drying at 3% (Fig. 3). The main
determinant factor to the processing method embraced was market demand with 83% of responds
approval, distantly followed by the quantity of fish landed accounting for 10% of respondents
while weather condition accounted for 6% in determining the processing method used.
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3%
24%

Smoking

31%
Deep frying
Smoking/Deep frying
Sun drying
41%

Figure 3: Fish processing methods used along Lake Baringo
3.2. The efficiency of installed Chorkor Oven in smoking fish (pilot study)

The purpose of fish smoking either using the installed Chorkor oven or traditional kiln is to reduce
the moisture content to a level where the activities of spoilage microorganisms are either inhibited
or reduced. The smoking also impregnates the product with components of wood smoke which
enhances flavour and provides some surface anti-microbial activity. The pilot study depicted
Chorkor oven to be fuel efficient (Table 2). The weight loss of 51% obtained after 8 hours of
smoking indicates that installed Chorkor oven was able to obtain low moisture content in the final
product which directly related to shelf life of fish products. The end products were more appealing
(Personal observation), and processors believed that fish smoked by this process could have a shelf
life of 6-9 months when stored properly.
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Table 2
The weight of fish smoked verses weight of fuel wood used

Fish

Wt. of smoked
fish (Kg)
5.0

% wet loss

Fuel used (kg)

Catfish

Wt. of fish
(Kg)
10

50

18.5

Kg fuel used per kg
fresh fish
1.85

Lungfish

10

5.2

48

18.5

1.85

Wt = Weight; Kg = Kilograms; % = Percent

From field observations, the Chorkor oven (Plate 2 a & b) appeared to be superior over the
traditional smoking kiln (plate c & d) with advantage of: low construction costs, long life and
higher capacity appoint that is emphasized later in primary data analysis (Table 2). In addition, it
was observed during the pilot study that high quality and uniformity of products were obtained
possibly due to greater retention of heat and circulation of smoke in Chorkor oven. This reduces
smoking time and ease of operation (no smoke in eyes, trays quickly changed and fireboxes very
accessible). Lastly, low consumption of fuel wood and much less time and effort required for
operation was obtained. The challenge has been obtaining higher quality smoked fish that is
hygienically processed and reducing amount of fuel wood for better income. These preliminary
results indicate products can attain the desired quality for higher income as the smoking process
can be controlled with Chorkor oven.
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(a)

(b)

(c)

(d)

Plate 2: The Chorkor oven (a & b) and traditional smoking kiln (c & d) installed along Lake
Baringo
3.3. Assessment of the effectiveness of Chorkor oven intervention in reducing fish post-harvest
losses
In this study a substantive number of respondents recorded to have adopted the use of Chorkor oven in fish
smoking (34%); however a significantly higher number were not using Chorkor oven (66%). This finding
corresponds well with results in Figure 3 where a majority of the respondents employs deep frying

method. It’s also worth mentioning that only 10% of the respondents have constructed Chorkor
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oven on their own since its introduction as 24% of respondents are using the KMFRI installed
ovens. The observed restricted Chorkor oven up scaling is mainly attributed to higher construction
cost (55% of respondents) as well as reduced fish landing and lack of technical knowhow with
approvals of 24% and 21% respectively (Fig. 4).

21%

24%

Low fish catches
High construction cost
Lack of technical
knowhow

55%

Figure 4: Main factors contributing to low Chorkor oven up scaling
During the assessment, all the respondents employing smoking method (100%) reported
Chorkor oven to utilize less fuel wood with better end products quality. It’s important to note that
with exception of Loruk site all other installed Chorkor ovens were being utilized. The discrepancy
can be explained by the insecurity cases in Loruk area that could have interfered with fish landing
in the areas hence denying processors regular fish supply.
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4. Conclusion and recommendation
4.1. Conclusions

The study findings showed the prominence of Chorkor oven efficiency in reducing fish postharvest losses, but sharing similar challenges in the technology up scaling. The need for more
Chorkor oven was evident in all sampled sites with the perceived support from KMFRI as the
initiator of the technology. This was apparent due to the socio-economic status of the responds.
The installed Chorkor oven performs a very vital role to match the market demands for
quality fish products but the sustainability was brought to question due to declining landings being
recorded in all study sites. Market demand was reported to be the main driving factor in
determining the processing method. It was noted that presently deep fried fish though have limited
shelf life, are the consumers preference. A factor that can be as a result of consumers changing life
styles as well improved transport infrastructure in Baringo enabling fish products to access distant
markets timely.
4.2. Recommendations for informed decision making

 Fish processors along Lake Baringo require more awareness creation and training to
ensure fish food safety and good financial management.
 There is need to prioritize the urgent support needs emerging from the processors
interviewed, especially as regards to the construction of more Chorkor ovens in Kampi
ya Samaki and Kokwa Island. The involvement of other stakeholders especially the
County government of Baringo is needed to ensure sustainability and successful up
scaling.
 There is a need for community sensitization on alternative livelihoods as a means of
diversification of financial resources to fish processors. Further diversification could
be the use of Solar Polyethylene Dryer.
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Annex 2: Field work requisition document for monitoring the effectiveness of intervention
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Annex 5: Sample copy of the data questionnaire for monitoring the effectiveness of
intervention of Chorkor oven in reducing post-harvest losses in Lake Baringo

KENYA MARINE AND FISHERIES RESEARCH INSTITUTE
P. O. BOX 31-30406 KAMPI YA SAMAKI, KENYA
Monitoring the effectiveness of intervention of Chorkor oven in reducing post-harvest
losses in Lake Baringo
Date of the interview________________________________________________________
Name of the interviewer____________________________________________________
Name of the landing/site_______________________________________________________
1. Gender of the respondent
i.Male
ii.Female
2. What type of fish processing method do you employ?
i.
Smoking
ii.
Deep frying
iii.
Sun drying
iv.
Any other (Specify)…………………………
3. What are the key issues that determine your method of fish processing?
i.
Product type demanded by traders/consumers
ii.
Quantity of fish landed
iii.
Weather conditions
iv.
Any other (Specify)…………………………
4. Do you use the smoking kiln (Chorkor oven) introduced by KMFRI?
i.Yes
ii.No
5. If Yes/No, what are the major challenges encountered during fish smoking
i.
Poor product quality
ii.
High fuel wood consumption
iii. Excessive smoke hence interference with the eyes
iv.
Long smoking time
v.
Low capacity
vi.
Any other (specify)……………………………….
6. When comparing the introduced Chorkor oven and the traditional way of smoking, do
you think there are more or less fish spoilage/post-harvest losses?
i. More
ii. Less
7. If less fish spoilage (in question 6), what do you think is contributing factor
i.
High demand for products
ii.
Controlled fire/heat
iii. Capacity to interchange the trays with fish during smoking
iv.
Wide use of introduced Chorkor Oven
v.
Any other (specify)………………………
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8. When comparing the introduced Chorkor oven and the traditional way of smoking, do
you think there is more or less fuel wood used?
i. More
ii. Less
9. What fish species do you smoke?
i.
Tilapia
ii.
Catfish
iii. Lung fish (Protopterus spp.)
iv.
All species landed purchased/landed
10. Have you managed to build additional Chorkor oven similar to what was introduced by
KMFRI?
i.
Yes
ii.
No
11. If no, what do you think could be the reason why you have not built more improved
smoking kilns?
i.Low fish catches/landing
ii.Higher Oven construction cost
iii.Lack of technical knowhow
iv.Any other (specify)…………………….
12. What do you think should be done for people to use improved fish smoking kiln (Chorkor
Oven) at this site?
i.
Enforcement of law
ii.
Awareness creation of the use Chorkor Oven
iii. Stakeholders collaboration
iv.
Any other (specify)……………………..
Thank you very much for your time
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Annex 6: Further dissemination
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