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Abstract
In Kenya, meat handling practices among small and medium enterprise (SME) butcheries do not meet the minimum
sanitation and hygiene standards. This exposes meat to contamination by spoilage and pathogenic microorganisms. This
study assessed sanitation and hygiene meat handling practices in SME butcheries in Nairobi and Isiolo counties, Kenya. A
cross-sectional survey was conducted among 134 and 71 randomly selected butcheries in Nairobi and Isiolo counties,
respectively. There was high participation of more educated youth (20-35 years) in butchery operation in Nairobi County
compared to middle age (31-40 years) in Isiolo County. Seventy percent and 82% of operators in Nairobi and Isiolo Counties,
respectively did not wear protective clothing. Ninety four percent and 88% of operators in Nairobi and Isiolo Counties,
respectively did not have medical certificates. Eighty six percent and 69% of operators in Isiolo and Nairobi Counties,
respectively had no training on meat handling hygiene. Sixty percent and 82% of operators in Nairobi and Isiolo counties,
respectively did not wash their hands before handling meat. Ninety percent and 87% of operators in Isiolo and Nairobi
Counties, respectively handled meat concurrently with handling money. Sixty percent and 34% of operators in Isiolo and
Nairobi Counties, respectively cleaned utensils by wiping with reused cloth. Fifty eight percent and 27% of operators in
Nairobi and Isiolo Counties, respectively used closed vehicles to transport meat from the slaughterhouse to the butcheries.
The metallic containers or transport vehicles used were not refrigerated as the distances covered were below the minimum
distance requiring refrigeration of meat during transportation. Eighty three percent and 47% of the operators in Nairobi and
Isiolo Counties, respectively stored meat by hanging it in open space in butchery. The study showed that meat handling
practices in SME butcheries in Kenya do not meet the required minimum sanitation and hygiene standards.
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Introduction
In Kenya, the livestock sector contributes about 47% to
agricultural GDP (Irungu 2008; FAO 2005; Irungu et al.
2014) and 12% to overall national GDP (FAO 2005). The
majority of livestock are concentrated in the arid and semiarid lands (ASALs), which cover about 75% of the total
Kenyan land surface. The livestock sector contributes about
90% of employment and more than 95% of family incomes
in the ASALs.
*Corresponding author: Tel +254 724 290 616. E-mail address:
lamukapeter@yahoo.com

Under Kenyan Vision 2030 and Millennium Development
Goal 1 (MDG1) the Kenyan Government consider livestock
production as an important economic activity that can be
used to promote equity and reduce poverty particularly
among the livestock keeping communities in ASALs and
small and medium enterprises (SMEs) along the meat chain
(Irungu et al. 2014). Meat production, especially beef,
significantly contributes to household food and nutrition
security and income of ASALs communities of Kenya
(Irungu 2008). Beef production in Kenya is estimated at
390,000 metric tonnes with large amount of the supply
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coming from ASALs. Due to a growing population,
urbanization and rising income there is a growing demand
and consumption of meat and animal products in Kenya and
other developing countries (Delgado et al.1999; Irungu et al.
2014). Just like other developing countries, there exist
strict regulations on standard and hygienic methods of
handling and processing meats in Kenya (GOK 2012).
However, the informal methods of meat handling and
marketing meat by SMEs butcheries undermine meat
quality and safety (Adzitey et al. 2011). This could be
attributed to the less attention given to the implementation
and enforcement of these regulations by butchery operators
and public health authorities. However, supply of safe and
quality meat is essential for protection of public health and
access to regional and international market opportunities.
Meat is rich in nutrients and highly susceptible to
microbial contamination that can causes foodborne illness
to consumers and meat spoilage. This can results in quality
deterioration hence quantity losses, economic losses and
public health concerns (Komba et al. 2012). The types and
extent of microbial contamination depend on sanitation
procedures and hygienic practices during meat handling,
storage, distribution and processing (Ercolini et al. 2006; Li
et al. 2006; Adu-Gyamfi et al. 2012). Failure to observe
good sanitation and hygiene practices such as washing of
hands, wearing of protective clothing, cleaning and
sanitization of butchery equipment and utensils,
transportation of meat in clean containers and storage of
meat at appropriately low temperatures can lead to
microbial contamination, meat quality deterioration and
post-harvest meat losses. Postharvest losses of fresh meat
(up to 50%) handled by SME butcheries have been reported
in Kenya (ANON 2012; Lewa 2010). A report by Abegaz
(2008) for the Standards and Trade Development Facility,
World Trade organization on Specific Sanitary and
Photosanitary market access constraints in East African
Community countries states that the high perishability and
post-harvest losses of meat are due to unhygienic meat
handling practices and facilities. Therefore, the application
of proper sanitation and hygiene techniques is important in
maintaining meat safety and quality.
Fresh meat available in retail butchery outlets in Kenya
passes through a long chain of slaughtering and
transportation where each step poses a risk of microbial
contamination (Irungu 2008). Although there exist meat
hygiene and handling requirements for butcheries in Kenya,
adherence to this requirements by most SME butcheries is
low and not adequately documented. To facilitate
improvements in sanitation and hygiene practices,
determination of current compliant and noncompliant
actions is necessary before designing and implementing any
procedural changes. This study, therefore, aimed at
assessing the current sanitation and hygiene meat handling
practices in SME butcheries in Nairobi and Isiolo counties
of Kenya. The findings of this study are useful in
determining intervention strategies for improving hygienic

meat handling practices to prevent occurrence of foodborne
illness and post-harvest meat losses in SME butcheries in
Kenya.

Material and Methods
Study Sites: The study was carried out in arid and semiarid pastoral Isiolo County and majorly urban Nairobi
County of Kenya between August 2014 and May 2015.
Nairobi County has a total area of 696Km2. It is divided into
8 administrative Sub Counties, namely Makadara,
Kamukunji, Starehe, Langata, Dagoretti, Westlands,
Kasarani, and Embakasi Sub-Counties. According to 2009
population and housing census report, the Nairobi county has
a population estimated at 3,138,295 (KNBS 2010); with half
of the population living in slum areas. Lower, middle and
upper middle income people are located in the North Central
areas of the county while low and lower income estates are
located in Eastern part of the county. SME butcheries are
found in low and middle income parts of the County. The
slaughterhouses clusters in Dagoretti, Kiserian and Njiru,
on the outskirts of Nairobi County, provides meat to
butcheries in the county. However there are a few emerging
slaughterhouses in the eastern part of the county that also
supplier meat to butcheries in the county.
Isiolo County, located about 285 Km north of Nairobi,
covers an area of 25,336Km2 and has population of 143,294
people (KNBS 2010). It is divided into 3 administrative subcounties, namely Isiolo Central, Merti and Garbatulla-Kinna
Sub-Counties. Rainfall ranges between 150mm to 650mm
per annum and the county experiences temperature ranging
from 120C to 280C, typical of ASALs in Kenya. Livestock
(cattle, sheep, goats and camels) keeping under pastoral
system is main source of livelihood of the population in
Isiolo county.
Study Design and Data Collection: The study units were
SME butcheries while the study population were either
butchery owners or butchery operators who were directly
involved in the handling and selling of meat in the SME
butcheries. One hundred and thirty four (134) and 71
SME butcheries were randomly selected in Nairobi and
Isiolo County, respectively. A cross-sectional survey
using semi-structured and pre-tested questionnaires was
conducted to collect demographic information of the
respondents and the sanitation and hygiene meat
handling practices employed in the SME butcheries. The
questionnaires were administered to butchery owner or
one selected butchery operator in each SME butchery.
The key elements of the questionnaire included: - gender,
age and education of the butchery operators, possession of
medical health certificate, attendance of training in meat
handling hygiene, cleaning and sanitization of butchery
equipment and utensils, status of meat transportation,
distance from the slaughterhouse to the butchery, meat
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storage and personnel hygiene. Critical observations of
premises and personnel actions and key informant
discussion were done during the administration of
questionnaires. Permission to conduct the study was
obtained from the country Ministry of Health, Public
Health Office and the respondents gave written informed
consent before responding to the questionnaire. The
confidentiality of the respondents was maintained
throughout the study.
Statistical Analysis: Data was analyzed using SPSS
version 16. Frequencies and percentages were run to
determine distributions.
Results and Discussion
The age distribution of SME butchery operators in
Nairobi and Isiolo counties is shown in Figure 1. In Isiolo
County, 62% of the SME butchery operators were within
age range of 31-40 years, while 49% of the butchery
operators in Nairobi County were within age range of 20-30
years (Figure 1). This indicates that there is high
participation of the youth (20-35 years) in SME butchery
operations in more urban Nairobi County compared to
middle age adults (31-40 years) in more rural Isiolo County.
Several authors have reported that meat retailing business
requires a lot of physical strength and need to be carried out
by more energetic and active youth and middle aged men.
Salifu and Teye (2006) reported that the butcher operations
are quite energy demanding and may involve a lot of
travelling to livestock markets hence the inability of older
men to cope.

Adzitey et al. (2011) also reported that meat retailing
activity in Bawku Municipality of the Upper Region, Ghana
was dominated by youth and middle aged men within the
ages of 41-50 (45%) followed by 31-40 (23%) and 21-30
(13%). Alhaji and Baiwa (2015) reported that majority
(34.3%) of the workers in slaughterhouses in north-central
Nigeria were in the age group 30–39 years. Ntang (2013)
also reported that the age of workers in abattoir and retail
meat outlets in Morogoro, Tanzania ranged between 18-40
years.
Figure 2 shows the education levels of the SME butchery
operators in Nairobi and Isiolo counties. In Nairobi County,
74% of SME butchery operators had secondary school level
of education and 10% had not gone to school. While 50%
of the SME butchery operators in Isiolo County had
primary school level of education and 2% had not gone to
school (Figure 2). The butchery operators in more urban
Nairobi County were more educated than the butchery
operators in the more rural Isiolo County, however these
differences in education level were not statistically
significant (P>0.05). This findings are in agreement by
studies done by other researchers in developing countries.
Ntanga (2013) and Ntanga et al. (2014) reported that 85%
of the butchery operators in Morogoro Municipality,
Tanzania had primary school education and 7.5% had not
gone to school. The low level of education of SME
butchery operators in Isiolo counties could make it difficult
for them to comprehend and adhere to strict sanitation and
hygienic meat handling practices necessary for prevention
of microbial contamination of meat. Good conception of
hygiene practices has been attributed to those employees
with basic level (least a primary) of education, while bad
practices to those who were illiterate (Afnabi et al. 2014).

Figure 1. Age distribution of the butchery operators in
Nairobi and Isiolo Counties
Figure 2: Education level of butchery operators in Isiolo
and
Nairobi
Counties
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Figure 3 shows the results of SME butchery operators
possessing medical health certificates in Nairobi and Isiolo
counties. Ninety four (94) percent and 88% of the SME
butchery operators in Isiolo and Nairobi Counties,
respectively did not possess medical health certificates
(Figure 3). Therefore there is a high possibility of the
butchery operators contaminating meat with foodborne
pathogenic microorganisms. This study confirms that
although there exist personnel medical health requirements
in Kenya (FAO 2005; GOK 2012) there is very little
attention given to their implementation and enforcement in
food enterprises like butcheries. Various studies, in other
developing countries have shown different and varying
possession of medical health certificate compliance rates.

Figure 3. The percentage of butchery operators with
medical health certificates in Nairobi and Isiolo
Counties
Our study showed higher non-compliance rate than the
study by Haileselassie et al. (2013) who reported that 15.4%
of the butchery operators in Makelle city, Ethiopia did not
have medical health certificates. Similar observation were
made by Annan-Prah et al. (2011) who reported that 44.5%
of street food handlers in Cape Coast, Ghana were not
certified medically to handle food.
The percentage of SME butchery operators wearing
protective clothing while handling and selling meat in
Nairobi and Isiolo counties are shown in Figure 4. Seventy
(70) percent and 82% of the SME butchery operators in
Nairobi and Isiolo Counties, respectively did not wear
protective clothing while selling meat (Figure 4). Ntanga
(2013) and Ntanga et al. (2014) reported that 62.5% of the
butchery workers in Morogoro municipality, Tanzania did
not use protective clothing while selling meat. Haileselassie
et al. (2013) also reported that 11.3%of butcher shop
workers in Makelle city, Ethiopia did not use protective
clothing while selling meat. Mirembe et al. (2015) reported

that only 31.5% of butchery workers in Kampala district,
Uganda had personal protective wear.
As reported by other studies (Nel et al. 2004; WHO 2004;
Muinde and Kuria 2005) the low usage of protective
clothing in the SME butcheries in the study sites is
indicative of increased risk of contamination of meat by
butchery workers. Bryan et al. (1988) also reported that
food handlers can be vectors for cross contamination of
food whenever good personal hygiene or proper food
handling practices are not practiced. Meat handler clothing
can be possible sources of bacteria which can be transferred
to meat during handling, resulting in foodborne diseases
and meat spoilage hence post-harvest meat losses.

Figure 4. The percentage of butchery operators wearing
protective clothing in Nairobi and Isiolo Counties
The percentage of SME butchery operators in Nairobi and
Isiolo counties washing or not washing their hands before
handling meat are shown in Figure 5. Sixty (60) percent and
82% of the SME butchery operators in Nairobi and Isiolo
counties, respectively did not wash their hands before
handling meat.
Ntanga et al. (2013); Ntanga et al. (2014) and Little et al.
(1999) also reported that 37.5% and 29% of the butchery
workers in Morogoro municipality, Tanzania and United
Kingdom, respectively did not wash their hands before
handling meat. Hand hygiene is not a new concept for
prevention of microbial contamination of food in the food
industry. Unfortunately, hand hygiene is neither not always
carried out nor carried out effectively. Washing hand with a
detergent has long been recognized as a major step toward
avoiding microbial contamination and occurrence of
foodborne pathogens in food production, preparation and
service facilities. It has been established over decades that
foodborne outbreaks occur in food operations because of
lapses in hand hygiene. (Muinde and Kuria 2005; Greig et
al. 2007). In an extensive review on hand washing Todd et
al. (2010) stated that the reasons for food handling
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personnel not washing their hands at appropriate times are
laziness, time pressure, inadequate hand washing facilities
and supplies, lack of accountability, and lack of
involvement by industry management and workers in
supporting proper hand washing.

Figure 5. The percentage of butchery operators washing
hands before handling meat in Nairobi and Isiolo
Counties
However, strategies on how best to achieve complete
and effective hand washing compliance has not been
resolved even after many years of study and research (Todd
et al. 2010). From our observation it was clear that the SME
butchery operators were not practicing hand washing
possibly due to lack of hand-washing facilities like
unavailability of running tap water or water stored in
container, washing basin, soap etc. It is recommended that
training of butchery workers on personnel hygiene should
therefore be conducted for the SME butchery operators and
hand washing facilities availed to enable the butchery
workers to frequently wash their hands.
The results of SME butchery operators trained in meat
handling hygiene in Nairobi and Isiolo counties are shown
in Figure 6. The percentage of SME butchery operators who
had not undergone training in meat handling hygiene were
86% and 69% for Isiolo and Nairobi Counties, respectively
(Figure 6). This results are comparable to those of other
researchers who reported that 61.5% of the butchery
operators in Makelle City, Ethiopia (Haileselassie et al.
2013) and 81% (Little et al. 1999) and 75% (Little and de
Louvois 1998) of managers in butchers premises in the
United Kingdom had received no food hygiene training.
Similar findings have been reported in other food or meat
handling establishment by other researchers. Alhaji and
Baiwa (2015) also showed that 95.6% and 96.4% of the
workers in slaughterhouses in north-central Nigeria did not
have any previous training in meat handling hygiene and
sanitation, respectively. However, Yakubu et al. (2015)
reported that 97% of abattoir workers in metropolitan Kano
State, Nigeria had received training on meat hygiene.

Gillespie et al. (2000) reported that managers in 88% of
catering premises retailing ready-to-eat sliced meat in
United Kingdom had received some form of food hygiene
training and only 9% had received no food hygiene training.
Signiﬁcantly (P<0·001) fewer unsatisfactory samples were
from premises where the managers had received advanced
food hygiene training (14%) compared with those from
premises where the managers had received intermediate
(23%), basic (26%) or no (33%) food hygiene training
(Gillespie et al. 2000).

Figure 6. The percentage of butchery operators trained
on meat handling hygiene in Nairobi and Isiolo Counties
Although most butchery operators in our study had not
received formal training on meat handling hygiene, a few
indicated that they had received informal interactive
hygiene information sharing through worker to worker
interaction. Our study indicates the need to organize
training to sensitize the SME butchery workers on meat
sanitation and hygiene in order to improve their knowledge
of standard sanitary and hygienic operations for production
of quality and safe meat (Alhaji and Baiwa, 2015). Training
of food handlers regarding the basic concepts and
requirements of personnel hygiene can play intergral part in
assuring safe products to the consumer and reduction of
meat post-harvest losses due to spoilage.
Personnel working in food establishment can be
carriers of foodborne pathogens. Therefore, if improper
personnel hygienic practices like not washing hands after
visiting toilets or doing non-food related activities, lack of
periodic medical heath examination, careless sneezing and
coughing (Nervy et al., 2011) are practiced, personnel can
contaminate meat and pose public health concern.
Literature suggests that food hygiene training as a means of
improving food safety is limited by a lack of understanding
of those factors contributing to successful outcomes.
Training can not be effective unless its outcomes are
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evaluated (Manpower Services Commission 1981). Critical
factors for evaluating the effectiveness of any training
programme include, among others, knowledge acquisition,
changes in job-related personnel behaviour and
performance, and improvements in organisational-level
results. Therefore, training given in sanitation and hygiene
should be able to change personnel behaviour and attitude
as well as impart knowledge (Egan et al. 2007). However,
training alone is not sufficient for long-lasting improvement
in personnel hygiene. Several published articles indicate
that more than training is needed to convince food industry
workers to wash their hands to protect public health
(Michaels and Ayers 2000; Michaels et al. 2002; Todd et al.
2010). Designed strategies must include modification of the
organization culture to encourage good hygienic practices,
motivation of employees, willing to use peer pressure on
non-compliant coworkers and an operational design that
facilitates regular hand hygiene.
Figure 7 shows percentage of SME butchery operators
handling money and meat when retailing meat in Nairobi
and Isiolo counties. Ninety (90) percent and 87% of the
SME butchery operators in Isiolo and Nairobi County,
respectively handled money concurrently with handling of
meat (Figure 7).

Figure 7. The percentage of butchery operators
handling money in Nairobi and Isiolo counties
The results of our study are higher than those reported by
Haileselassie et al. (2013) in Makelle City, Ethiopia who
found that 47.9% of the butchery operators handled money
while handling meat. Muinde and Kuria, (2005) also
reported that all the street food vendors in Nairobi, Kenya
handled money while serving food. The person handling
money should not be allowed to handle food during
retailing or serving. This is because money is dirty and can
contaminate food. The unhygienic conditions and habits of

handling money during circulation usually subject the
money to contamination with a variety of microorganisms.
The money can thereafter act as a vehicle for contaminating
the hands of the food seller/handler and thus cross
contaminating food (FAO, 1997; Muinde and Kuria 2005;
Alemu 2014). Therefore, during retailing of meat in
butcheries, money should not be handled concurrently with
meat. According to Ferron et al. (2000) and Todd et al.
(2010), the hands of food handlers who also proceed to
carry out non-food related tasks e.g. handling money from
customers, emptying bins, wiping counters with cloth are
the most critical practices of transmitting foodborne
pathogens from contaminated surfaces and items, hence
resulting cross contamination of food.
Table 1 shows results of cleaning of the butchery utensils in
SME butcheries in Nairobi and Isiolo counties. Thirty four
(34) and 60% of the SME butcheries in Nairobi and Isiolo
County, respectively cleaned butchery utensils like cutting
knives, cutting boards, weighing scales and working
surfaces by wiping with reusable piece of cloth. Cleaning
of butchery utensils was well observed more in more urban
Nairobi County than in more rural Isiolo County. Gillespie
et al. (2000) reported that 53% of catering premises in
United Kingdom used reusable dish cloths during cleaning.
Twenty seven (27) percent and 30% of the butcheries in
Nairobi County used cold water with soap or hot water with
soap, respectively during cleaning, while only 4% and 7%
of the butcheries in Isiolo County used cold water with soap
or hot water with soap, respectively (Table 1).
The results of this study agrees with the work reported
by Adzitey et al. (2011) in Bawku Municipality, Ghana. He
reported that butchery workers did not clean butchery
utensils appropriately and that 35% of the butchery
operators wiped butchery utensils with a piece of cloth,
10% used hot water with soap, 39% used knives to scrap off
chipped meat on tables and other surfaces while 16% used
cold water and soap. Muinde and Kuria (2005) also
reported that 70% of the street food vendors in Nairobi,
Kenya cleaned their utensils in cold water.
Alhaji and Baiwa (2015) reported that cleaning of utensils
and surface (17.4%) was the most common preventive
hygiene practice and that only 16.3% knew about the
protective capacity of frequent cleaning and sanitation of
meat handling facilities.
Our observation during the survey showed that after
sale of organ meat, the butchery operators retailing meat
also wiped cutting board and scales surfaces with dirty
reusable cloth. We also observed that the piece of cloth
used was not frequently washed or changed during the day.
Although the intention was good, the wiping cloth was
reused the whole day and can accumulate microorganisms
that can be transferred to the butchery operators’ hands, to
utensil surfaces and finally to meat.
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Table 1. Methods of cleaning utensils by the butchery operators in Nairobi and Isiolo counties
Responses
Ways of cleaning butchery Utensils

Nairobi county (%)
n=134

Responses
Isiolo County (%)
n=71

Cold water only

4.5

10.5

Cold water and soap

26.6

4.2

Hot water only

6.0

25.4

Hot water and soap

30.1

7.0

Wiping with a piece of cloth

33.8

59.9

The study revealed that utensils in SME butcheries in
the study sites were not cleaned adequately as 35.9% of
operators did not use detergent during cleaning of utensils
and surfaces. As observed during administering of the
questionnaire, the majority of butcheries did not have
running tap water and that water for cleaning utensils was
kept in open plastic containers, was inadequate and reused,
hence compromising on hygiene. These inadequate cleaning
practices exposes meat to contamination by spoilage and
pathogenic microorganisms, leading to meat post-harvest
losses and public health concerns, respectively. Mirembe et
al. (2015) reported that cleaning practices varied among
butchers, with 75.3% of the butcheries in Kampala district,
Uganda cleaning their butcheries daily and that 90.4% of
most utensils were cleaned.
The results of means of transportation of meat from
the slaughterhouse to the butchery by SME butchery
operators in Nairobi and Isiolo counties are shown in Figure
8. Fifty eight (58) percent and 27% of the SME butchery
operators in Nairobi and Isiolo County, respectively used
closed vehicles to transport meat from the slaughterhouse to
the butchery. However, motorbikes (39%) and animal
(donkey) transport (32%) are the most preferred means of
transporting meat from slaughterhouse to the butchery in
Isiolo County (Figure 8).
Similar observations on
transportation of meat were made by Adzitey et al. (2011)
in Bawku Municipality, Ghana who reported that 33% of
butchery operators transported meat using motorbikes and
bicycles, 30% used motorbikes, bicycles and push trucks
while 19% used push track only. Despite the Meat Control
(Transport of Meat) Regulations in Kenya stating that “NO
other products except meat shall be transported in a carrier
or container in which meat is transported” (GOK 2012), we
observed that meat transport vehicles were also used to
transport other food and non-food items. This could be a
possible source of cross contamination and may
compromise on safety and shelf-life of meat. It was also
observed that some closed vehicle and containers used for
meat transportation had blood stains from previous
transported meat, indicative of inadequate cleaning.

Figure 8. Means of meat transportation from
slaughterhouse to the butchery in Nairobi and Isiolo
counties
Figure 9 shows how meat is stored by SME butchery
operators in Nairobi and Isiolo counties. Despite being
aware of the risk of meat getting spoiled when stored at
room temperature, 83% and 47% of the SME butchery
operators in Nairobi and Isiolo counties, respectively stored
meat by hanging it in open space in designated room during
retailing. A higher percentage (39.4%) of SME butchery
operators in Isiolo County kept their meat in refrigerators
than in Nairobi County (11%) (Figure 9). This could be
attributed to high ambient temperatures (25- 30ºC) in arid
and semi-arid Isiolo County. Nonga et al. (2009) and
Haruya (2012) reported that 85% of the butcher shops in
Morogoro Municipality, Tanzania and 76.7% of butchers in
Arusha, Tanzania, respectively did not have refrigerators.
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Figure 9. Meat storage by butchery operators in Nairobi
and Isiolo Counties
To overcome problem of lack of cold storage facilities
the SME butchery operators usually stock only daily meat
sale capacity. It was also observed that since most of the
butcheries are located along dusty streets or roads, hanging
meat in open space in the butchery exposes the meat to
environmental contamination from dust and flies.

However, the serious concern of butchery operators in
hanging meat in open space was weight reduction as results
of moisture loss. Meat storage at refrigeration temperatures
has been reported to reduce the growth of spoilage and
pathogenic bacteria that may be present on meat surfaces
(Koutsoumanis and Taoukis 2005), thus prolonging meat
shelf-life.
Table 2 shows the distance covered during
transportation of meat and the type of containers used by
SME butchery operators when transporting meat from the
slaughterhouse to the butcheries in Nairobi and Isiolo
Counties. The SME butchery operators in both counties
cleaned meat transport containers with cold water without
any detergent. Majority of the SME butchery operators
(95%) in Nairobi County transported meat from the
slaughterhouse to the butchery using closed metallic
containers which are cleaned with cold water (67%) and
transported over a distance of 11-20Km (40%). Whereas,
92% of the SME butchery operators in Isiolo County
transported meat from the slaughterhouse to the butchery
using closed metallic containers cleaned with cold water
(57%) and transported over a distance of 21-30km (58%)
(Table 2).
It was observed that some of the closed metallic
containers had indentations which could harbour
microorganism which can result in meat contamination
during transport.

Table 2. The distance of meat transportation and the type of meat transport containers used by SME butchery
operators for transportation of meat from the slaughterhouse to the butchery in Nairobi and Isiolo Counties
Nairobi County (%)
Isiolo County (%)
Parameter
N=71
N=134
Distance from slaughterhouse to
butchery (Km)
<5
7.5
8
5-10
34.3
6
11-20
40.3
12
21-30
8.2
58
>30
9.7
16
Type of Transport containers
Plastic crates
4
5
Closed metallic
95
92
Open metallic

1

3

Cold water only
Cold water &soap
Hot water only
Hot water &soap

66.9
5.1
6.8
21.2

56.7
12.3
16.8
14.2

Cleaning the transport container

71

The metallic containers or transport vehicles were not
refrigerated as the distances covered were below the
minimum stipulated distance requiring refrigeration of meat
during transportation (GOK 2012). Depending on the
external environment temperature, temperature fluctuations
may occur in meat if it is transported for long distance from
the slaughterhouse to the butcheries, thus promoting growth
of contaminating spoilage microorganism leading to meat
spoilage and reduced shelf-life. The Kenyan Meat Control
(Transport of Meat) Regulations state that if the distance of
meat transportation is less than 50Km or two hours
transportation duration, meat should be transported in noninsulated vehicles provided that they are fitted with subprotection in the form of a double roof or protected from
direct sunlight. However, if the transportation distance is
more than 50km but less than 200km or four hours
transportation duration, meat should be transported in
insulated carriers and the insulation should allow only a
maximum increase in the meat temperature of 1°C per hour.
If the transport distance is more than 200Km or more than
four hours transportation duration, meat should be
transported in insulated carriers equipped with mechanical
refrigeration or otherwise refrigerated sufficiently enough
to ensure that the increase in the temperature of meat is less
than 3°C during 12 hours daylight transportation (GOK
2012).

Association and Public Health Department Ministries of
Health, Isiolo County and Nairobi County for facilitating
the field work.
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