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Abstract: This study was conducted on street vended raw milk to determine their microbial contamination in four selected
wards of Dodoma urban district, Tanzania. A cross-sectional study was conducted on a statistically convenient sample size
(N=60) of raw milk collected from street vendors in four selected wards of Dodoma city centre. Laboratory analysis was
conducted in the biology laboratory, Department of Biology of St John'’s University of Tanzania. Mac Conkey, EC broth, Eosin
Methylene Blue Agar (EMB AGAR) were used for culturing microorganisms. Biochemical tests were performed to confirm the
presence of coliforms by using sugar fermentation, as well as the use of nutrient agar in culturing microorganisms for MPN
[Most Probable Number], following the serial dilutions method. E. coli, Salmonella spp. and Krebsiella spp. were detected in
20/60 (31.33%), 6/60 (10%) and 5/60 (8.33%) of raw milk samples. Plastic containers were commonly used for storage and
transportation of milk. The present study showed that the quality of milk in the study areas were poor. High MPN were over
and above the recommended East Africa Community standards. The contamination was due to poor hygienic practices during
milking, inappropriate transportation and storage facilities, for example packaging materials, lack of cooling systems and use
of unsafe water. There is therefore the need to plan and offer simple and practical training courses on hygienic handling of
milk for milk handlers in order to ensure safety of raw milk.
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1.1 ntroduction Due to its nutr_itionally rich and moisturg n_atur_e, milk is an
excellent medium for growth and multiplication of many
microorganisms that could be introduced during collection,
storage, transportation and processing (Abrams, 2013).
These bacteria may significantly influence the quality of
milk and milk products. Milk contains relatively few
bacteria when it is secreted from the udder of a healthy
animal. It gets contaminated from the exterior of the udder
and the adjacent areas, dairy utensils, milking machines,
the hands of the milking man, from the soil and dust
(Pathot., 2019. In this way bacteria, yeasts and molds get
entry into the milk and thus constitute the normal flora of
milk (Karshima et al, 2013). When the milk is
contaminated with bacteria, it gets spoiled easily. Bacteria
in milk may serve as potential causes of milk-borne
diseases in humans. Studies show that up to 90% of all
dairy-related diseases are due to pathogenic bacteria like

Milk is an important food for pregnant mothers, growing
children, adolescents, adults, normal and patients. Raw
milk means milk (secreted by mammals and used as food)
that has not been subjected to any processing intended to
alter the quality or composition characteristics of the milk
(Achon et al., 2019). Cow’s milk consists of high moisture
and is nearly neutral in pH and are rich in vitamins and
minerals. Nutritionally, milk contains not less than 8.5
percent milk solids and not less than 3.5 percent milk fat.
Milk constituents include water (87.20%), protein (3.50%),
fat (3.70%), milk sugar or lactose (4.90%), ash (0.70%) and
dry matter (12.8) (Uddin et al. 2010).
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Brucella abortus, Escherichia coli 0157: H7,
Mycobacterium bovis, Campylobacter jejuni, Salmonella
spp, Clostridium spp., and Staphylococcus aureus
(Gwandu et al., 2018).

Informal milk marketing is of public health concern in
most developing countries including Tanzania, because it
is facing hygiene and safety problems in all areas of food
production and retailing (Solution Exchange, 2008). In
developing countries such as Tanzania, more than 80% of
the cow’s milk consumed is informally marketed as loose,
raw milk (Kilango et al., 2012). Milking and milk handling
practices in informal sector are done commonly without
observing hygienic practices. It is a common practice to
vend milk in inappropriate milk holding and storage
equipment’s. Such practice possesses a threat to public
health as chances of consuming unsafe milk are very high.
Since there is little or no quality control for milk produced
and handled in the informal channels, there is potential risk
of contamination by zoonotic pathogens, adulterants and
antimicrobial drug residues hence public health risks to
consumers (Kurwijila et al., 2006). Boiling Kills the
microorganisms but adversely affects the quality, taste and
flavor of milk, as milk constituents are heat-labile (Sakalle
et al., 2014) therefore most people prefer raw milk which
is usually unsafe.

Dodoma is among the areas in Tanzania which produces
milk. Most residents prefer to buy raw milk from shop
outlets, bicycle vendors who collect milk from farmers or
vendors who sell milk along the road during morning or
evening hours. Consumers drink as boiled or consume as
raw milk directly. Pathogens involved in causing food
borne diseases due to the consumption of raw milk include
Escherichia coli, Listeria monocytogenes, Salmonella,
Campylobacter, Brucellaabortus, Staphylococcus aureus,
Bacillus cereus, Mycobacterium spp. and Clostridium
botulinum. If these pathogenic bacteria are present in raw
milk, they can cause major public health concern,
especially for those individuals who drink raw milk
frequently (Chyeet al., 2014). The present study attempted
to assess microbial contamination in street vended cow’s
raw milk in Dodoma city. This study aimed at assessing
public health risks from the informally contaminated
marketed milk. The study concentrated on informally
marketed milk because in Tanzania, the informal market
comprises over 90% of market share (Omoreet al., 2001).

1.1 Objectives

This study set out to achieve the following objectives:

1. To determine the prevalence and concentration of
enterobacteria in street vended cow's raw milk within
Dodoma City.
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2. To determine practices and observable characteristics in
milk vended sites

2. Literature Review

Assessment of microbial contaminants, particularly
enterobacteria, in street vended cow's raw milk is a critical
issue, not only in Dodoma City but also globally.
Numerous studies have highlighted the prevalence and
risks associated with microbial contamination in raw milk.
For instance, a study conducted in Nigeria by Ojo and
colleagues (2021) found high levels of enterobacteria in
raw milk samples from street vendors, emphasizing the
importance of regular monitoring and quality control
measures. In a sub-Saharan context, research by Nyariki et
al. (2019) in Kenya demonstrated a similar pattern of
microbial contamination in street vended milk, with
enterobacteria being one of the major contaminants
identified. This underscores the regional nature of the issue
and the need for interventions to ensure the safety of raw
milk sold by street vendors across different countries in
sub-Saharan Africa. Recent studies have also focused on
the specific challenges and potential solutions related to the
assessment of microbial contaminants in raw milk. For
example, a study by Singh et al. (2022) in India proposed
the use of rapid molecular techniques for the detection of
enterobacteria in milk samples, offering a more efficient
and accurate method compared to traditional culture-based
approaches.

2.1 Global Perspective

Raw milk consumption is a common practice globally,
especially in regions where pasteurization is not widely
adopted or enforced. This practice poses significant risks
of microbial contamination, leading to various health
concerns (Gale et al., 2019). Several key pathogens have
been identified in raw milk, including Brucella abortus,
known for causing brucellosis, a zoonotic disease with
significant public health implications (Ciftci et al., 2020).

Escherichia coli, particularly E. coli O157 is another well-
documented pathogen found in raw milk. It can lead to
severe gastrointestinal illnesses, highlighting the
importance of monitoring and controlling microbial
contamination in milk production and distribution (Jayarao
et al., 2004). Mycobacterium bovis, the causative agent of
bovine tuberculosis, is another critical concern in raw milk.
Its transmission to humans through consumption of
contaminated milk can result in severe health
consequences, underscoring the need for rigorous testing
and hygiene practices in dairy farming (Grange and Yates,
1994). Campylobacter jejuni and Salmonella spp. are
commonly associated with foodborne illnesses linked to



raw milk consumption. Both pathogens have been
implicated in outbreaks worldwide, emphasizing the global
nature of the risk associated with consumption of
unpasteurized milk (Oliver et al., 2005; Scallan et al.,
2011). Clostridium  spp., including Clostridium
perfringens, are spore-forming bacteria found in raw milk
and are known to cause food poisoning upon ingestion of
contaminated milk products (Uzal et al.,, 2014).
Staphylococcus aureus is a ubiquitous bacterium that can
contaminate milk through poor hygiene practices during
milking or handling. It produces heat-stable toxins that can
cause illness if ingested in sufficient quantities
(Kérouanton et al., 2007).

2.2 Sub-Saharan Africa Perspective

In Sub-Saharan Africa, the consumption of raw milk is a
cultural norm and a vital source of nutrition for many
communities. However, this practice exposes populations
to various microbial hazards. Studies have documented the
presence of Brucella abortus in raw milk samples across
the region, contributing to the burden of brucellosis
(Migisha et al., 2015). Escherichia coli contamination is
also prevalent in Sub-Saharan Africa, with studies
indicating high levels of pathogenic strains in raw milk
samples from informal markets (Sharma et al., 2017).
Mycobacterium bovis remains a significant concern,
particularly in regions where bovine tuberculosis is
endemic. Studies have highlighted the transmission of this
pathogen through consumption of unpasteurized milk,
contributing to the persistence of the disease in both cattle
and human populations (Cadmus et al., 2010).
Campylobacter jejuni, Salmonella spp., and other
pathogens have been identified in raw milk samples in Sub-
Saharan Africa, underscoring the need for improved milk
hygiene and regulatory oversight (Adesokan et al., 2013).

2.3 Tanzania Perspective

In Tanzania, the assessment of microbial contaminants in
street-vended cow’s raw milk in Dodoma City reveals a
concerning prevalence of pathogens. Studies have detected
Escherichia coli in significant proportions of milk samples,
highlighting contamination risks associated with informal
milk distribution systems (Mwambete and Mshana, 2011).
Brucella abortus has also been identified in raw milk
samples from various regions in Tanzania, posing a threat
of brucellosis transmission through consumption of
unpasteurized milk (Muma et al., 2012). Mycobacterium
bovis remains endemic in Tanzania, with sporadic cases of
bovine tuberculosis reported in both cattle and humans,
indicating ongoing transmission through contaminated
milk (Katale et al., 2013). The presence of Campylobacter
jejuni,  Salmonella spp., Clostridium spp., and
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Staphylococcus aureus in raw milk samples further
underscores the public health risks associated with
informal milk vending practices in Dodoma City and other
urban centers in Tanzania (Makita et al., 2011).This study
therefore aimed at assessing microbial contaminants
(enterobacteria) in street vended cow’s raw milk in
Dodoma ciy, Tanzania

3. Methodology

This section elaborates how data were collected using
various research methods.

2.1 Study area and design

A cross-sectional observation descriptive study was
conducted around Dodoma city, Tanzania from July to
september 2023 in order to assess microbes’ presence and
hygiene practices of Street venders of cow’s raw milk in
Dodoma City. The Dodoma city is within these coordinates
6 ° 10’19 “S35 © 44°29” E. Dodoma city is characterized
by a semi-arid climate. The study was carried out within
four wards which were purposively selected to represent
urban characteristics. These included, Kikuyu kaskazini,
Makole, Nzuguni, and Majengo wards. These are the areas
where the street milk vending business is conducted. The
estimated current population of Dodoma is 324,347. A
multistage random sampling technique was used to obtain
representative wards in Dodoma city as described by
(Louis, Manion & Morrison, 2007). Four wards were
randomly selected. From each ward, two streets were
randomly selected and from each street 15 milk vendors
were randomly selected by using random table numbers. A
total of 60 street vendors were selected to participate in the
study.

2.2 Data collection procedures

In this study data were collected using an observation
checklist and laboratory analysis of collected milk samples
(Gaikwad, Saxena, Kamble & Upadhyay, 2017). Field
survey began for a period of one month to 60 milk vendors
from four selected wards. These street milk vendors were
informed about the purpose of the study and their written
consent of their voluntary participation was obtained. Each
vendor and their vending site, utensils, water used and
cooling facilities were observed to assess food safety
practices, their personal hygiene, and environmental
condition around their stalls. For easy collection of data, a
checklist was designed containing the questions to be filled
in during observation (Collin, 2014). Observed information
were entered immediately in the prepared checklist, where
by some questions were prepared to be delivered to the
participants. Milk vendors were requested to provide 20 ml
sample of milk to researchers and they were kept in



sterilized bottles, and then transported to St. John’s
University Biology laboratory for analysis.

2.2.1 Laboratory procedures and analysis

All the media were prepared according to manufacturers'
instructions. Streak-plate technique was used for the
isolation and subsequent identification of the
microorganisms. Briefly, samples were inoculated onto the
Mac Conkey agar and blood and then incubated at 37°C for
24 h. Plates were observed for macro morphology then
isolated single colony was picked and sub cultured again
on the Mac Conkey agar and blood agar for purification of
the isolate. Simultaneously, another single colony with
similar characteristics was picked, smeared, and Gram-
stained for the examination of staining and micro
morphological characteristics using a bright field
microscope.

Most Probable Number (MPN)

Most Probable Number (MPN) is a method used to
estimate the concentration of viable microorganisms in a
sample by means of replicating liquid broth growth in ten-
fold dilutions (William et al.,1999). It is commonly used in
estimating microbial populations in soils, waters,
agricultural products and is particularly useful with
samples that contain particulate material that interferes
with plate count enumeration methods (Shanker and Sing,
2014). MPN is most commonly applied for quality testing
of raw milk samples to ensure whether the raw milk
samples are safe or not in terms of bacteria present in it
(Austin and Pagotto, 2003). A group of bacteria commonly
referred to as fecal coliforms act as an indicator of fecal
contamination of raw milk samples. The presence of very
few fecal coliform bacteria would indicate that raw milk
probably contains few disease causing organisms, while
the presence of large numbers of fecal coliform bacteria
would indicate a very high probability that the raw milk
sample could contain disease producing organisms making
the raw milk samples unsafe for consumption (Chandrapati
and Williams, 2014).

Principle

Raw milk samples to be tested were diluted serially and
inoculated in lactose broth, coliforms present in raw milk
samples utilizes the lactose present in the medium to
produce acid and gas. The presence of acid was indicated
by the color change of the medium and the presence of gas
was detected as gas bubbles collected in the inverted
Durham tube present in the medium. The number of total
coliforms was determined by counting the number of tubes
giving positive reaction.

310

MPN test is performed in 3 steps

(a) Presumptive test
(b) Confirmatory test
(c) Completed test

(A) Presumptive test

The presumptive test is a screening test done to raw milk
samples for the presence of coliform organisms. In some
samples the presumptive test was negative, therefore no
further testing was performed, and the raw milk samples
source was considered to be microbiologically safe. In
some samples, however, the tubes in the series shows acid
and gas, the raw milk samples were considered unsafe and
the confirmed test was performed on the tube displaying a
positive reaction (Shanker and Signh, 2014).

(B) Confirmatory Test

Some microorganisms other than coliforms also produced
acid and gas from lactose fermentation. In order to confirm
the presence of coliform, a confirmatory test was done.
From each of the fermentation tubes with positive results
one loopful of medium was transfered to: 3 mL lactose-
broth or brilliant green lactose fermentation tube, to an agar
slant and 3 mL raw milk sample. Inoculated lactose-broth
fermentation tubes were incubated at 37°C and gas
formation was inspected after 24 = 2 hours. If no gas
production was seen, they were further incubated to a
maximum of 48 +3 hours to check gas production. The agar
slants were incubated at 37°C for 24+ 2 hours and Gram-
stained preparations made from the slants were examined
microscopically.

The formation of gas in lactose broth and the
demonstration of Gram-negative, non-spore-forming
bacilli in the corresponding agar indicated the presence of
a member of the coliform group in the sample examined.
The absence of gas formation in lactose broth or the failure
to demonstrate Gram-negative, non-spore-forming bacilli
in the corresponding agar slant constitutes a negative test
for absence of coliforms in the tested sample.

(C) Completed Test

Since some of the positive results from the confirmatory
test were false, it was desirable to do completed tests. For
this inoculum from each positive tube of the confirmatory
test was streaked on a plate of EMB or Endo agar. In this
process, a loopful of a sample from each positive BGLB
tube was streaked onto selective medium like Eosin
Methylene Blue agar or Endo’s medium. One plate each
was incubated at 37°C and another at 44.5+ 0.2°C for 24
hours. High temperature incubation (44.5 +£0.2) was for
detection of thermo tolerant E. coli. Following incubation,



all plates were examined for the presence of typical
colonies. Coliforms produce colonies with a greenish
metallic sheen which differentiates it from non-coliform
colonies with no sheen. The presence of typical colonies at
high temperature (44.5 £0.2) indicated the presence of
thermos tolerant E. coli. After the serial dilutions, 1 ml of
the diluted milk sample was added into a sterile Petri dish.
Then approximately 22 ml of molten Nutrient agar (45°C)
was poured into inoculated Petri dish. 0.1 ml of dilutions
were taken and spread on the sterile Petri dish which
contain solid nutrient medium and spread well on medium
the inoculum and the medium were allowed to solidify by
leaving the Petri dishes standing on the horizontal surface
of the biological safety cabinet. After complete
solidification, all the Petri dishes were inverted and placed
in the incubator at 37°C + 1°C for 24 hours to allow for
bacterial growth.

2.3. Data analysis

Data were analyzed using Statistical Package for Social
Science (SPSS) version 16. Descriptive statistics of
demographic information, food safety practices, personal
hygiene, and environmental condition around the vending

stalls were computed and expressed as frequency
distribution and percentages.

4. Results and Discussion

4.1 Demographic characteristics

Table 1. indicates demographic characteirists interms of
sex, age and if the respondents had food handling and
processing and preservation knowledge. Results show that
66.6% of respondents were females and 33.5% were males.
The age group between (19-35) had 75% of respondents
which means this is the age that many people are active to
engage in different kind of economic activities. As to
whether the respondents are having knowledge about food
handling and processing results indicated that 58.33% of
respondents have gained informal knowledge of food
processing and preservation through their homes and
friends. About 30% obtain the knowledge through their
homes and online learning. Less respondents (11.66%)
have acquired the formal knowledge of food processing
and preservation through formal known colleges in the
country.

Table 1. Demographic characteristics

Demographic Response Frequency (n) Percentage (%)
characteristic
Gender Male 20 33.35
Female 40 66.65
Age 12-18 5 8.33
19-35 45 75%
35-60 10 16.67
Food handling and Home and friends 35 58.33
processing knowledge
College 7 11.66
Home and online learning 18 30

4.2 Most Probable Number (MPN)

The results of MPN for milk from vendors are summarized
in table 2. The lowest MPN index per 100 mL was (17)
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collected from Makole street and highest was (1100) which
had been collected from Kikuyu Kaskazini.The MPN index
in Majengo was 460 per 100 ML and Kisasa street was 260
per 100Ml.



Table 2: Most Probable Number (MPN) index per 100mL count in raw milk samples

Concentration/Area 10t 102 103 MPN index per
100mL
Kikuyu Kaskazini 3 3 2 1100
Makole 3 2 1 17
Majengo 3 3 1 460
Kisasa 3 3 0 240

4.3 Prevalence of Salmonella spp.,
krebsiella spp. and E. coli

Biochemical tests were performed to confirm presence of
coliforms by using sugar fermentation on triple sugar iron
agar test as shown in table 1. From biochemical test,

prevalence of E. coli, krebsiella sp. and Salmonella spp.
were detected in 20 (31.33%), 6 (10%) and 5 (8.33%) of
raw milk samples respectively, summarized in Table 3. The
highest E. coli prevalence was observed in Kikuyu
Kaskazini (35%) followed by Makole (25%). Krebsiella
spp. prevalence was high in Kikuyu Kaskazini (33.35%)
followed by Nzuguni (33.33%).

Table 3: Prevalence of E. coli, Krebsiella sp. and Salmonella sp. in raw milk samples

Area Number Number of Numberof positive Number of positive
of samples positive Krebsiella spp(%6) Salmonella spp(%0)
E. coli (%)

Kikuyu 15 7 (35%) 2 (33.35%) 2 (40%)
kaskazini

Majengo 15 4 (20%) 1 (6.66%) 2 (40%)
Nzuguni 15 4 (20%) 2 (33.33%) 1 (20%)

Makole 15 5 (25%) 1 (6.66%) 0 (0%)

Total 60 20 (31.33%) 6 (10%) 5 (8.33%)

4.4 Practices and observable characteristics in milk vending sites

Table no 4 below shows different activities and observable
characteristics of milk vended areas in Dodoma city.
Results reveal that most of the milk vending sites are
located near roads (66%). The mostly used equipment to
store and transport milk is a closed gallons with small
mouth (87%) preferrable used water bottles. About 67%
sellers of milk in the streets lacks cooling facilities like
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refrigerators to keep milk safe for a longer period of time.
More results showed that 43% respondents agreed that the
municipal has offered monitoring systems to ensure that
food sold in the street is high in hygienic standard but about
57% denied about monitoring systems to ensure safe food
provided by the city council.



Table 4: Practices observed in the street vended milk areas, n (%)

Observation Guide Observation Response Percentage %
Location of vending site Near the road Yes 66
No 36
Detergent used to wash utensils Use of detergent for washing Yes 74
No 26
Utensils for keeping raw milk Use of closed gallons with Yes 87
small mouth
No 13
Cooling facilities Presence of Cooling facilities No 67
Yes 3
Types of utensils used in keeping Plastic bottles preferably re Yes 100
milk used water bottles
No 0
Type of water which is used to Boiled Water Yes 47
No 53
Any monitoring systems If Municipal monitor these Yes 43
NO 57

4.5 Discussion

The overall objective of this study was to assess the
Enterobacteriaceae in vended raw milk in Dodoma city.
Generally, high MPN was encountered in high number of
samples which was over and above the recommended East
Africa Community standards (EACs, 2007). The
enterobacteriaceae isolated were E.coli, Krebsiella spp.
and Salmonella spp. Most Probable Number (MPN) is the
number of bacteria in a sample that can grow and form
countable colonies on Nutrient agar after being held at 37
°C for 24 hours. Bacterial load in milk indicates the degree
level of hygiene practiced in the whole milk production
process. Total bacterial count is a rough gauge to measure
the quality of milk, herd health, efficacy of farm sanitation,
milk handling and storage/transportation temperature
(Fillimon et al., 2011). Total bacterial counts further reflect
the time elapsed since milking or the processing at ambient
temperature.
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The results of the present study may not be surprising since
the untreated raw milk harvested from dirty animals, dirty
houses, the unhygienic environmental and general milk
handling may have contaminated the raw milk. The results
of this study are in line with others done elsewhere in
Tanzania by Kweka (2002) Tanga, Kivariaet al., (2006)
Dar es Salaam and Rwehumbiza et al., (2013) in
Bagamoyo and Kisarawe in which most of the samples
tested had higher bacterial count above standards. These
findings highlight the fact that raw milk from vendors has
poor microbiological quality and poses a threat to
consumes.

in milk

45.1 Enterobacteriaceae isolated

samples
Escherichia coli

E. coli was first predominant (31.33%) bacterial isolates in
this study. E. coli was detected in a majority of raw milk
samples. The presence of Escherichia coli on street-vended
raw milk are a common indicator of fecal contamination.
E. coli was isolated from 34 milk samples out of 60 raw
milk samples. Higher prevalence of E. coli was also
reported by many authors. In Egypt, Aly and Galal, (2002)



done in Pakistan showed the presence of E. coli in raw milk
and the number reduced in the heat treated one.
Furthermore, similar studies were carried out in areas of
Dhaka Bangladesh found 23/30 (76.67%) in milk samples
which is higher than this study.

Also, Lubote, et al., (2014) revealed prevalence of E. coli
was 68/75 (90.67%) in different areas of Arusha, Tanzania,
which is higher compared to this study, 83% reported in
Dar es Salaam, Tanzania (Kilango et al., 2012) and 100%
reported in Tanga, Tanzania (Swai and Schoonman, 2011).

Krebsiella spp

This is the second predominant 6/60 (10%) in this study.
This microorganism possesses risk to public health.
Krebsiellaspecies can cause severe infections that include
meningitis, bronchitis, bacteremia, pneumonia, urinary
tract infections in humans and animals (Lau et al., 2007,
Siri et al., 2011). In humans these infections are common
in patients who are admitted in hospitals and those who are
immune compromised (Siri et al., 2011). Klebsiellasp
attacks the respiratory tracks of an individual. Domestic
animals such as cattle and horses are principal hosts for
Klebsiellaspecies (Siri et al., 2011. Improper deposition of
human faeces can lead to contamination of the soil with
Klebsiellaspecies.

Salmonella spp.

Salmonella is a type of a pathogenic organism.
Salmonellosis may result following the ingestion of viable
cells of the member of the genus Salmonella; it is the most
frequently occurring bacterial food infection (Barro et al.,
2002). Salmonellae cause enteric infection characterized
mainly by gastroenteritis on humans and other animals
worldwide, and sometimes in severe cases it can result in
systemic infection and even death. 5/60 (8.33%) samples
tested positive for the presence of Salmonella sp. In
general, Salmonella prevalence observed in this study was
relatively low compared to 28/75 (37.33%) in Arusha by
(Lubote et al., 2014) and 20% in Ethiopia (Tadesse and
Dabassa, 2012) and also 70% in India (Pant et al., 2013)
but relatively higher compared to and 8.7% in Nigeria
(Karshima et al., 2013).

4.6 General observations in vending
areas

Direct observation studies showed that the majority
vendors in study areas operated stalls located very close to
the roads exposing the milk to dust and other physical
contaminants. It was noted that many milk vendors used
plastic buckets and gallons for milk handling during
procurement. Physical Plastic containers are not
recommended for handling milk as they are known to be
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vulnerable to bacterial contamination. Omore et al. (2005)
reported that the use of plastic containers was associated
with high coliform counts in raw milk. Based on the
makeup and design of the containers (mainly used the
closed ones with a small mouth). Plastic containers are
difficult to wash and sanitize especially at the corners and
bottom. This may save as another potential source of
microbial milk contamination. Poor quality of water used
for washing and insufficient temperature may also
jeopardize the expected container sterility. Comparable
findings have also been reported elsewhere (Omore et al.,
2002; Khan et al., 2011).

All utensils and equipment must be cleaned and rinsed
using boiled water and detergents; and disinfected
immediately after use so as to reduce milk contamination.
The use of safe or boiled and portable clean water with
detergent in washing milking equipment, hands and udder
is a good way to remove milk remains including pathogens
and, therefore, affecting the microbiological safety of raw
milk (Chye et al., 2004).

5. Conclusion and Recommendations

5.1 Conclusion

The present study showed that the quality of milk in the
study areas was poor. High MPN was encountered in high
number of samples which was over and above the
recommended East Africa Community standards (EACs,
2007). According to our findings, the number of microbial
contaminants which were found in the contaminated milk
includes 8.33% Salmonella sp, 10% krebsiella spand
31.33% E. coli. The contamination is due to poor animal
husbandry and hygienic practices during milking,
inappropriate transportation and storage facilities example
packaging materials, lack of cooling systems and use of
unsafe water. Also, the practice of drinking raw
unpasteurized milk is hazardous because it increases risk
of acquiring zoonotic diseases. Microbial contamination in
milk marketed by street vendors in Dodoma City and
Tanzania at large could be associated with unhygienic
milking and handling practices that do not promote good
milk. Lack of training for milk vendors and low capital for
buying modern tools for milk storage such as aluminum
containers, keeping herds in modern ways could be another
factor for milk contamination. There is therefore the need
to plan and offer simple and practical training courses on
hygienic handling of milk for milk handlers in order to
ensure safety of raw milk.



5.2 Recommendations

From this study, it is recommended that basic food
vending, processing and preservation trainings to be
offered to street food and specifically milk vendors. They
should be offered certificates to qualify them for vending
businesses. This will ensure safety of milk usually sold in
the streets and safeguard the health of consumers. Regular
inspection and monitoring should also be done to ensure
the quality and safety food measures are followed and set
into safe food code practices. Further, more studies need to
be conducted in other areas in Dodoma region to find out
the status of the region as whole in issue of food safety
especially on milk vending.

References

Abrams, A. S (2013). Calcium and vitamin D equirements
of eternally fed pre-term infants pediatric
,131pp1676-1683

Addo, K., Mensah, G., Aning, K., Nartey, N., Nipah, G.,
Bonsu, C., Akyeh, M. and Smits, H. (2011).
Microbiological Quality and Antibiotic
Residues in informally marketed Raw Cow
Milk within the Coastal Savannah Zone of
Ghana. Tropical Medicine and International
Health, 16: 227-232.

Adesokan, H. K., Akanbi, I. M., Akanbi, I. M., &
Obaweda, R. A. (2013). Pattern of
antimicrobial usage in livestock animals in
south-western Nigeria: The need for alternative
plans. Onderstepoort Journal of Veterinary
Research, 80(1), E1-ES6.

Altalhi, A. D. and Hassan, S. A. (2009). Bacterial Quality
of Raw Milk investigated by Escherichia coli
and Isolates Analysis for Specific Virulence-
Gene Markers. Food control, 20:913-917.

and E. A. Galal. (2002). Effect of milk

pretreatment on the keeping quality of
Domiati cheese. Pakistan Journal of
Nutrition1:132-136.

Angulo, F. J., Lejeune, J. T. and Rajala-Schultz, P. J.
(2009). Unpasteurized Milk: A continued
Public Health Threat. Clinical Infectious
Diseases, 48:93-100.

Ashenafi M. (1995). Bacteriological profile and holding
temperature of ready-to-serve food items in
an open market in Awassa, Ethiopia.Tropical
Geography Medicine. 47: 244-247.

Aly, S. A.

315

Barro, N., Ouattara, C.A., Nikiema, P.A., Ouattara,
A.S.and Traore, A.S. (2002) Microbial
quality assessment of some street food
widely consumed in Ouagadougou, Burkina
Faso. Sante 12: 369-374.

Bartram, J. and Balance, R (1996). A Practical Guide to the
Design and Implementation of Freshwater
Quality Studies and Monitoring Programs.
Published United Nations Environment
Program and the World  Health
Organization.UNEP/WHO 1996.

Cadmus, S. I., Adesokan, H. K., & Jenkins, A. O. (2010).
Mycobacterium bovis and bovine tuberculosis
in livestock workers in Ibadan, Nigeria:
Evidence of occupational exposure.
International Journal of Tuberculosis and
Lung Disease, 14(2), 338-342.

Centers for Disease Control and Prevention (CDC), (2014)
Food Safety and Raw Milk
http://www.cdc.gov/ released on 10/12/2014

Chye, F. Y., Abdullah, A. and Ayob, M. K. (2004).
Bacteriological Quality and Safety of Raw
Milk in Malaysia.Food Microbiology,
21:535-541.

Ciftci, A., Sezer, C., & Vural, A. (2020). Brucellosis in a
dairy farm worker who works on unvaccinated
cows: a case report. Turkish Journal of Family
Medicine and Primary Care, 14(2), 216-218.

DFS (2014) dairy Foods Science. Cornell University.
Department of Food Science Stocking Hall,
Ithaca,

EACs (2007). Raw cow milk Specification. [http://www.d
airyafrica.com/documents/EAS%2067%20r

aw%20milk%20cleaned site visited on
8/6/2015.
FAO (2004). News Release.

[http://www.fao.org/newsroom].

FAO (2006). Considerations of Food Safety and Consume
r Protection. [http://www.fao.org/docrep/00
6/y8705e/y8705e09.htm].

Filimon, M. N., Borozin, A. B., Bordean, D. M., Popescu,
R., Gotia, S. R., Verdes, D., Morariu, F. and
Treitli, S. (2011). Quality assessment of raw
milk and  pasteurized milk  using
microbiological parameters. Animal Science
and Biotechnologies 44: 412 - 416.



http://www.cdc.gov/
http://www.fao.org/newsroom

Frost, R. (2005). 1SO 22000 Standard for safe food supply
chains. [http://www.iso.org/iso/toola_4-
05.pdf].

Gale, P., Kelly, L., Mears, A., & Snary, E. L. (2019).
Quantitative microbiological risk assessment
for food-borne diseases. Microbial Risk
Analysis, 11, 31-40.

Grange, J. M., & Yates, M. D. (1994). Zoonotic aspects of
Mycobacterium bovis infection. Veterinary
Microbiology, 40(1-2), 137-151.

Gupta R K. Public Health Aspects of Food Hygiene &

Sanitary Regulation of Eating

Establishments. In: Gupta RK (edi).

Textbook of public health and community

medicine. Pune 9 (2009) The department of

community medicine, AFMC, Pune and

WHO India. p. 773.

Headrick, M.L., Timbo, B.andKlontz,K,C. (1997). Profile
of raw milk consumers in California. Public
Health 112:418-422.

Hegarty, H., M.B. O’Sullivan, J. Buckley, (2002).
Continued raw milk consumption on farms:
why? Community Disease of Public Health
5:151-156.

Jayarao, B. M., Donaldson, S. C., & Straley, B. A. (2004).
A survey of foodborne pathogens in bulk tank
milk and raw milk consumption among farm
families in Pennsylvania. Journal of Dairy
Science, 87(2), 450-457.

Kérouanton, A., Hennekinne, J. A., Letertre, C., Petit, L.,
Chesneau, O., & Brisabois, A. (2007).
Characterization of Staphylococcus aureus
strains associated with food poisoning outbreaks
in France. International Journal of Food
Microbiology, 115(3), 369-375.

Katale, B. Z., Mbugi, E. V., & Siame, K. K. (2013). Bovine
tuberculosis at the human-livestock-wildlife
interface: Is it a public health problem in
Tanzania? A review. Onderstepoort Journal of
Veterinary Research, 80(1), E1-E10.

Karshima, N., Pam, V., Bata, S., Dung, P. and Paman, N.
(2013). Isolation of Salmonella Species from
Milk and Locally Processed Milk Products
traded for Human Consumption and
Associated Risk Factors in Kanam, Plateau

316

State, Nigeria. Journal of Animal Production
Advances 3:69-74.

Kilango, K., Makita, K., Kurwijila, L. and Grace, D.
(2012). Boiled Milk, Food Safety and the
Risk of Exposure to Milk Borne Pathogens in
Informal Dairy Markets in Tanzania. World
Diary Summit Conference, Cape Town, South
Africa.

Kivaria, F. M., Noordhuizen, J. P. T. M. and Kapaga, A.
M. (2006). Evaluation of the hygienic quality
and associated public health hazards of raw
milk marketed by smallholder dairy
producers in the Dar es Salaam region,
Tanzania. Tropical Animal Health and
Production 38: 185 - 94.

Kurwijila, L. R, Omore, A., Staal, S. and Mdoe, N. (2006).
Investigation of the Risk of Exposure to
Antimicrobial Residues Present in marketed
Milk in Tanzania. Journal of Food
Protection, 69:2487-2492.

Kurwijila, L. R. (1998). Dairy Processing marketing in
Tanzania: Lessons and Future Challenges:
Paper presented at Tanzania Veterinary
association Conference, December 1998,
Arusha Tanzania.

Kweka, L.A. (2002). Quality and antibiotic residues in
milk obtained in Tanga, Tanzania.
Unpublished Dissertation for Award of MSc.
Degree at Sokoine University of Agriculture,
Morogoro, Tanzania, 96pp.

Lau, H. Y., Clegg, S., Moore, T. A. (2007). Identification
of K. pneumonia genes uniquely expressed in
a strain virulent using a murine model of
bacterial pneumonia. Journal of
Microbiology and Pathology. 42: 148-155.

Lee, J. T., Park, S. Y., Korea, I. K. and Kim, H. U. (1996).
Quality of raw milk in Korea.Korean Journal
of Dairy Science 5(1): 22-28.

Lubote, R., Shahada F. and Matemu, A. (2014).
Prevalence of Salmonella spp. and
Escherichia coli in raw milk value chain in
Arusha, Tanzania. American Journal of
Research Communication.2(9):1-10.

Maria Achon, Natalia Ubeda, Angela Garcia-Gonzélez,
Teresa Partearroyo, and Gregorio Varela-
Moreiras (2019). Effects of Milk and Dairy
Product Consumption on Pregnancy and
Lactation Outcomes: A Systematic Review.
Elsevier ,10 (2).


https://pubmed.ncbi.nlm.nih.gov/?term=Achón%20M%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Úbeda%20N%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=García-González%20Á%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Partearroyo%20T%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Varela-Moreiras%20G%5bAuthor%5d
https://pubmed.ncbi.nlm.nih.gov/?term=Varela-Moreiras%20G%5bAuthor%5d

Makita, K., Fevre, E. M., Waiswa, C., & Eisler, M. C.
(2011). Characterisation of the dairy production
system and milk quality in urban and peri-urban
Kampala, Uganda. Livestock Research for
Rural Development, 23(12), Article 239.

McCabe-Sellers BJ and Samuel E.B. (2004). Food safety:
Emerging trends in foodborne illness
surveillance and prevention. American
Journal of Diet Association. 104: 1708-1717.

Mead, P. S., Slutsker, L., Dietz, V., McCaig, L. F., Breese
J. S., Shapiro, C, Griffin, P.M. and Tauxe,
R.V. (1999). Food related illness and dead in
the United States. Emergence Infection
Disease 5: 607-625.

Owusu-Darko, K., Yeboah-Manu, D.,
Ablordey, A., Nkrumah, F.K. and Kamiya,
H. (1999). The role of street food vendors in
the transmission of enteric pathogens.Ghana
Medical.Journal . 33:19-29.

Mensah, P.,

Migisha, R., Dan, N. T., & Marcotty, T. (2015).
Identification of risk factors associated with
brucellosis seropositivity among cattle in the
central savannah zone of Burkina Faso.
Research in Veterinary Science, 100, 155-161.

Minja, M. G. (1999). Occurrence and survival of
mycobacterium species in fermented milk
from traditional cattle herds: A case study of
Usangu plains, southern highland, Tanzania.
Dissertation for award of MSc Degree at
Sokoine  university  of  Agriculture,
Morogoro, Tanzania 47pp.

Muma, J. B., Samui, K. L., Oloya, J., Munyeme, M., &
Skjerve, E. (2012). Assessment of microbial
contaminants in raw milk. Journal of Food
Protection, 75(7), 1312-1317.

Nhachi, C.F.B. and Kasilo, O.M. J (1996). Pesticides in
Zimbabwe: Toxicity and Health Implications.
University of Zimbabwe Publications. 110
pp.

Oliver, S. P., Jayarao, B. M. and Almeida, R.A. (2005).
Foodborne Pathogens in Milk and the Dairy
Farm Environment: Food Safety and Public
Health Implications. Foodborne Pathogens
and Disease, 2: 115-129

Omore, A. O., Arimi, S. M., Kang’ethe,E. K., McDermott,
J. J. and Staal, S. J. (2002). Analysis of milk-
borne public health risks in milk markets in
Kenya. In: Proceeding of the Annual
Symposium of the Animal Production Society

317

of Kenya, 9 - 10 May, 2002, Kari-nahrs,
Naivasha. 21 — 30 pp.

Omore, A., Loure, T., Staal, S., Kutwa, J., Ouma, R,
Arimi, S. and Kang’the, E. (2005).
Addressing the public health and quality
concerns towards marketed milk in Kenya.
SDP Reserch and Development Report No.3,
Smallholder Dairy (R and D) Project, Nairobi
(Kenya). 1-45.

Omore, A,, Staal, S. J., Kurwijilla, L., Osafo, E., Aning, G.,
Mdoe, N. and Nurah, G. (2001). Indigenous
Markets for Dairy Products in Africa: Trade-
offs Between Food Safety and Economics.
Proceedings of Symposium on Dairy
Development in the Tropics, 2/11/2001;
Utrecht University Netherlands.pp 19-24.

Pant, R., Nirwal, S. and Rai, N. (2013). Prevalence of
Antibiotic-Resistant Bacteria and Analysis of
Microbial Quality of Raw Milk Samples
Collected from Different Regions of
Dehradun. Prevalence, 5, 804-810.

Rwehumbiza, J.M., Ryoba, R. and Karimuribo, E.D. (In
press). Assessment of microbiological status
and presence of antibiotic residues in cow
milk from smallholder production systems in
Bagamoyo  and Kisarawe  districts,
Tanzania.Tanzania Veterinary Journal.

Sakalle, S., Guleri, S.K., Dixit, S., Bhagwat, A.K., Shukla,
H. and Sirohi S. (2014). Assessment of
behavior change regarding milk consumption
in  familiesconsumingunpasteurized milk
from street vendors in slum areas of Indore
district. International Journal of Medical
Science and Public Health 3:401-403.

Siri, G. P, Sithebe, N. P. and Ateba, C. N. (2011).
Identification of Klebsiellaspecies isolated
from Modimola dam (Mafikeng) Northwest
Province — South Africa. African Journal of
Microbiology Research, 5(23):3958-3963.

Solutions Exchange.Solutions Exchange Food and
Nutrition Security Community. (2008).
Available from: URL:

http://www.solutionexchange-
un.net.in/food/cr/cr-se-food 02030901.

Swai, E. and Schoonman, L. (2011). Microbial Quality and
Associated Health Risks of Raw Milk
Marketed in the Tanga Region of Tanzania.
Asian  Pacific Journal of Tropical
Biomedicine, 1, 217-222.

Gwandu, S.H, Nonga, H.E, Mdegela, R.H. Katakweba A.S,
Suleiman, T.S, Ryoba,R.R(2018).


http://www.solutionexchange-un.net.in/food/cr/cr-se-food%2002030901
http://www.solutionexchange-un.net.in/food/cr/cr-se-food%2002030901

Assesment of raw cows milk quality in small
holder dairy farms in Pemba Island,
Zanzibar, Tanzania.

Tadesse, T. and Dabassa, A. (2012). Prevalence and
Antimicrobial Resistance of Salmonella
Isolated from Raw Milk Samples Collected
from Kersa District, Jimma Zone, Southwest
Ethiopia.Journal of Medical Sciences, 12(7),
224-228.

Tassew, A. and Seifu, E. (2011). Microbial quality of raw
cows™ milk collected from farmers and dairy
cooperatives in Bahir Dar Zuria and Mecha
districts, Ethiopia. Agricultural Biology
Journal of North America, 2(1): 29-33.

Uddin A., Motazzim-ul-Haque H. and Rashed, N. (2010).
Isolation and ldentification of Pathogenic
Escherichia  coli, Klebsiellaspp  and
Staphylococcus spp. in Raw Milk samples
Collected from Different Areas of Dhaka
City, Bangladesh. Stamford Journal of
Microbiology. 1:19-20.

Unnevehr, L. and Hirschhorn, N. (2000). Food safety
issues in the developing world. World Bank
Technical Paper No. 469.The World Bank,
Washington DC, 72pp.

WHO (1996). Essential Safety Requirements for Street-
vended Foods. WHO, Geneva, Switzerland.

Yien Deng Pathot (2019). Hygienic Practices and
Bacteriological Quality of Milk: a review.
International  Journal  of  Research
Granthaalayah, VVol.7 (Iss.5).

318



