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EXTENDED ABSTRACT

Food  service  establishments  (FSE)  offer  a  wide  variety  of  foods,
including  the  ready-to-eat  (RTE)  cold  foods  like  fresh  vegetable
salads; also known as Kachumbari in Tanzania. Kachumbari,  is often
consumed  raw  without  any  further  preparation  or  processing  that
could  completely  eliminate  or  substantially  reduce  pathogens  to
acceptable levels. Therefore, this salad is  potentially risky if not well
handled. The objective of this study was to assess handling practices
and bacteriological quality of Kachumbari prepared and served in FSE
in Mwanza City, Tanzania. A cross-sectional study involving thirty food
handlers from 10 restaurants and 20 street food vending sites was
conducted from March to April 2023. A semi-structured questionnaire
and  observation  checklist  were  used  to  collect  data  on  handling
practices.  In  parallel,  thirty  samples  of  Kachumbari,  along  with  30
swabs from hands and chopping boards were collected and analyzed.
The assessment of handling practices indicated that 93.3% of the food
service  establishments  lacked  formal  food  handling  training,  and
66.7%  did  not  prioritize  clean-as-you-go  practices  for  food  safety.
Moreover,  only 26.6% underwent annual medical checkups at work
places.  The majority  of  the handlers  (66.7%)  demonstrated a  poor
understanding of food safety principles and procedures. On the other
hand, the bacteriological quality analysis revealed high contamination
levels of total  bacterial counts (ranging from 4.8 to 6.7 log CFU/g),
Staphylococcus aureus  (<1 to 6.7 log CFU/g),  and  Escherichia coli
(<1  to  6.7  log  CFU/g).  All  Kachumbari  samples  (100%)  were
unsatisfactory,  and  17  (56.7%)  had  unsatisfactory  E.  coli levels.
Moreover,  22 samples (73.3%) had unsatisfactory  S. aureus  levels,
and  10  samples  (33.3%)  showed  unsatisfactory  Salmonella  ssp.
contamination.  Also,  chopping  boards  and  hands  had  higher  total
counts  ranging  from  3.5  –  4.7  log  CFU.cm-2.  The  comparison  of
microbiological  contamination  levels  between  plastic  and  chopping
boards, demonstrated that Kachumbari chopped on wooden chopping
boards had statistically  significantly  higher S.  aureus  contamination
levels (p < 0.05), than the one sliced on plastic cutting boards. Based
on these findings, we recommend regular training in hygiene and safe
handling  of  food  among  handlers  to  enhance  handling  practices.
Furthermore, relevant government authorities should conduct frequent
inspections and supervision in food service establishments to promote
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personal hygiene and overall safety throughout the food value chain,
thus,  ensuring  the  quality  and  safety  of  vegetable  salads  in  food
service establishments in Mwanza City and Tanzania as a whole.         

Keywords: Vegetable Salads, Kachumbari, Handling Practices, 
Bacteriological Quality, Safety, Mwanza City, Tanzania.
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IKISIRI KUU

Migahawa  na  wauzaji  wadogo  wa  vyakula  mitaani  (maarufu  kama
mama  lishe)  hutayarisha  na  kukuuza  aina  mbalimbali  za  vyakula
baridi  vilivyo  tayari  kuliwa,  kama  vile  saladi  za  mboga;  ambazo
hujulikana  kama  kachumbari  nchini  Tanzania.  Kachumbari,  mara
nyingi huliwa mbichi bila ya kupikwa wala kupashwa joto au kufanyiwa
maandalizi mengine zaidi yanayoweza kuondoa kabisa au kupunguza
vimelea  wakiwemo  bacteria  wa  magonjwa  ya  binadamu  ili  kukidhi
viwango vinavyo kubarika. Kwa hiyo, kachumbari inaweza kuwa hatari
kwa afya ya walaji ikiwa haijatayarishwa vizuri kwa kuzingatia usafi,
taratibu za afya na kanuni  za usalama wa chakula.  Madhumuni  ya
utafiti huu yalikuwa kutathmini namna kachumbari inavyoandaliwa na
kuhifadhiwa  kwenye  migahawa  na  mama  lishe  Jijini  Mwanza,
Tanzania,  pia kuchunguza ubora wake kwa kuangalia  viwango vya
bakteria vilivyomo.  Utafiti  uliohusisha waandaaji  wa vyakula kutoka
migahawa 10 na mama lishe 20 ulifanyika kuanzia Machi hadi Aprili
2023.  Dodoso  na  ufuatiliaji  wa  ana  kwa  ana  vilitumika  kukusanya
taarifa (takwimu/data) za namna ya kuandaa na kuhifadhi kachumbari.
Pia,  sampuli  thelathini  za  kachumbari,  pamoja  na  sampuli  30  za
mikono na vibao vya kukatia saladi zilikusanywa na kufanyiwa vipimo
vya  maabara.  Uchunguzi  wa  namana  ya  kuandaa  na  kuhifadhi
kachumbari ulionyesha kuwa 93.3% ya waandaaji wa chakula hawana
mafunzo  rasmi  ya  uandaaji  bora  wa  vyakula,  na  66.7% walikuwa
hawasafishi sehemu zao za kutayarishia na kuuzia chakula wakati wa
kufunga biashara. Pia idadi kubwa ya waandaji wa chakula (73.4%)
hawakupima  afya  zao  kila  baada  ya  miezi  sita  kama  sheria
inavyotaka.  Wengi  wa  waandaaji  wa  chakula  (66.7%)  walionyesha
uelewa  duni  wa  kanuni  na  taratibu  za  usalama  wa  chakula.  Kwa
upande mwingine, vipimo vya ubora wa chakula vilionesha viwango
vya  juu  vya  bakteria  kwenye  kachumbari  (4.8  -  6.7  log  CFU/g),
Staphylococcus aureus (<1 - 6.7 log CFU/g), na Escherichia coli (<1 -
6.7)  log  CFU/g).  Sampuli  zote  za  kachumbari  (100%)  zilionyesha
kuwa kachumbari haikuwa na ubora unaoridhisha. Asilimia 17 (56.7%)
ya sampuli  zilikuwa  na  viwango  vya  E.  coli visivyoridhisha.  Aidha,
sampuli  22  (73.3%)  zilikuwa  na  viwango  vya  S.  aureus
visivyoridhisha,  kadharika  sampuli  10  (33.3%)  zilionyesha  viwango
vya  Salmonella  visivyo  ridhisha.  Pia  mikono  na  vibao  vya  kukatia
kachumbari  vilikuwa na viwango  vya juu  vya bakteria,  kuanzia  3.5
hadi  4.7  log  CFU.cm-2.  Aina  ya  kibao  cha  kukatia  kachumbari
ilihusiana  kwa  kiasi  kikubwa  na  viwango  vya  S.  aureus kwenye
kachumbari  (p<0.05).  Kulingana  na  matokeo  haya,  tunapendekeza
mafunzo  ya  mara  kwa  mara  kuhusu  usafi  na  utunzaji  salama  wa
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chakula kwa waandaaji na wahudumu wa chakula, pamoja na ukaguzi
na  usimamizi  wa  mamlaka  husika  za  serikali,  ili  kuimarisha  na
kuhakikisha uhifadhi bora, usafi na usalama katika mnyororo mzima
wa thamani ya vyakula katika sehemu za huduma za vyakula katika
Jiji la Mwanza na Tanzania kwa ujumla.

Maneno  muhimu:  Saladi  za  Mboga,  Kachumbari,  Utayarishaji
Chakula, Ubora na Usalama wa Chakula, Mwanza, Tanzania.
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CHAPTER ONE

1.0   GENERAL INTRODUCTION
1.1   Background Information
The  consumption  of  fresh  vegetable  salads  among  consumers  in
developing  countries  including  Tanzania  has  increased,  as  people
prefer fresh, natural and/or mild treated foods (Kariuki et al., 2017; Mir
et al., 2018).  Fresh and mild heat-treated foods like salads are mostly
prepared  without  addition  of  preservatives  (Aggarwal  et  al.,  2020;
Kariuki et al., 2017). 

Vegetable  salads  commonly  known  as  Kachumbari  in  Tanzania  is
mainly prepared from one or more types of vegetables, such as bell
peppers, cabbages, cucumbers, carrots, tomatoes and onions (Mbae
et al.,  2018).  Kachumbari  could be mildly  heat  treated or prepared
without any heat treatment.  Vegetable salads are often eaten in their
raw forms therefore for public safety, Kachumbari should be prepared
and handled under hygienic conditions.  

Kachumbari is among the foods which are categorized as ready to eat
(RTE) cold foods. Cold foods are an extremely diverse group of foods
which are served and eaten cold  (Kapeleka  et al., 2020). Cold does
not strictly mean that the foods are not heat treated, they could be
heat treated but served cold or at ambient conditions. They include
fruits, juices, vegetable salads (Kachumbari) and bans (Sabharwal et
al., 2020). Vegetable salads are important components in the human
diet  with  several  health  and  nutritional  benefits  to  consumers
(Charles-Aworh, 2015; Pereira et al., 2022).

Kachumbari  is usually served with street vended foods such as fried
potato, bananas and cassava chips.  However, the product is known
for  harboring foodborne pathogens,  which is  highlighted by several
severe  national  and  international  food  related  disease  outbreaks
including diarrhoea, typhoid fever, campylobacteriosis and listeriosis
(Fung et al., 2018; Kintz et al., 2019). However, in Tanzania, vending
of RTE foods is predominated by individuals who are neither licensed
nor  trained  in  food  sanitation  (Ndunguru  and  Ndossi,  2020).
Therefore, ready to eat foods especially vegetable salads have high
risk  of  contamination  because  most  of  them  are  prepared  in
inadequate  environment  and  handled  by  people  with  limited
knowledge of food handling practices  (Adeleke  et al.,  2020; Kariuki
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et al.,  2017;  Lopes Nonato and Almeida-  Minussi,  2016;  Ndunguru
and Ndossi, 2020).

Furthermore, vegetable salads may be subjected to various sources
of contamination before and after harvesting, during transport and at
places of sale (Ndunguru and Ndossi, 2019). In developing countries
like Tanzania, vegetables and other raw materials for preparation of
salads are normally sold in open markets where products are often
placed on or near the ground and not sufficiently covered (Adeyemi et
al., 2019; Marras, 2018; Mbae et al., 2018). Also, inadequate facilities
such as unclean carts and vehicles are used to transport vegetables
(Adeyemi et al., 2019; Mbae et al., 2018), sometimes handlers carry
vegetables in gunny sacks on bicycles or their backs.  On the other
hand, food preparation surfaces are mostly made of wooden or plastic
boards  and  not  well  cleaned  (Kariuki  et  al., 2017;  Marras,  2018;
Mohammad & Al-Taee, 2018). 

Moreover, RTE salads are normally kept in open plates without covers
(Adeleke  et al., 2020; Adeyemi  et al., 2019), which increases risk of
contamination from dust and other foreign bodies including insects.
On  the  other  hand,  Toe  et  al.(2017) reported  that  street  food
establishments  lack  effective  decontamination  of  vegetables  to
eliminate  or  significantly  reduce  the  initial  contaminants.  Mostly,
washing remains the major method of cleaning vegetables,  but  the
sources of water are often contaminated (Kussaga and Nziku, 2023).
Additionally,  majority of  food handlers lack knowledge of  best  food
handling  practices  (Adeleke  et  al.,  2020;  Odonkor  and  Odonkor,
2020).  A  study  in  Tanzania,  observed  unhygienic  preparation  and
serving of vegetables where there was contact of vegetables with raw
foods  of  animal  origin  like  chicken,  fish  and  beef  (Marras,  2018).
Furthermore, ready to eat salads are often handled with bare hands
and  held  at  ambient  temperatures  for  long  periods  before  being
served  (Namukwambi  et  al.,  2022;  Rakha  et  al.,  2022;  Toe  et  al.,
2017). 

Of note, some farmers use wastewater for irrigation which affects the
quality and safety of raw vegetables and their salads. This water could
be the possible source of pathogenic microorganisms on vegetables
and  vegetable  salads,  including  Salmonella  spp.,  Shigella spp.,
Campylobacter  spp.,  Listeria  monocytogenes and  Escherichia  coli
(Adeleke et al., 2020; Obinda et al., 2021). Contaminations may also
take  place  after  harvest  through  unsafe  wash  water  or  by  cross-
contamination from an infected food-handler  (Abdullahi  et al.,  2020;
City  et  al.,  2016).  Additionally,  studies  conducted  in  developing
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countries have reported the presence of animals, insects and liquid
wastes in the food service establishments such as restaurants and
street food vending sites (Abdullahi et al., 2020; Adeleke et al., 2020),
which could be another source of contamination. The consumption of
vegetable  salads  raises  serious  public  health  concerns.  Thus,  this
study assessed the handling practices and bacteriological quality of
fresh vegetable salads in food service establishments in Mwanza City,
Tanzania.

1.2   Problem Statement and Justification
1.2.1   Problem statement
Food  business  contributes  significantly  to  the  economies  of
developing countries, especially through informal sector. In Tanzania,
76.2% of the adult population is absorbed in informal sector including
street  food  vendors  and  restaurants.,  which  accounts  for  48%  of
Gross Domestic Product (GDP) (Kraemer-Mbula and Wunsch-Vicent,
2016). Majority of  consumers in  urban and peri-urban areas prefer
taking  their  main  meals  such  as  roasted  meat,  fried  potatoes,
cassava, bananas, ugali or rice accompanied with vegetable salads
(Kachumbari). In Tanzania the RTE food business is high in big cities
including Mwanza, where a food vendor can serve over 168 people
per day (Marras, 2018). Thus, in Mwanza City, restaurants and street
vendors play a big role in  supplying foods to its urban inhabitants.
However, similar to other RTEs, vegetable salads have no additional
processing steps that could completely destroy or reduce pathogens
to acceptable levels (Adeleke et al., 2020; Namukwambi et al., 2022)
and yet are often prepared under unhygienic conditions and handled
by people with limited knowledge on proper food handling (Ndunguru
and Ndossi, 2020; Odonkor and Odonkor, 2020).

Furthermore, Kachumbari is often prepared in advance and stored for
a  long  time at  ambient  conditions  before  is  served  to  consumers.
Although  several  studies  across  the  world  have  observed  that
vegetable  salads  are  often  contaminated  with  Escherichia  coli,
Salmonella  spp.,  Shigella spp., and  Staphylococcus  aureus
(Namukwambi et al., 2022; Obinda et al., 2021), very few studies have
been conducted in Tanzania  (Kayombo and Mayo, 2018; Ndunguru
and Ndossi,  2020).  Consequently,  there was limited information on
hygienic  food  handling  practices  and  bacteriological  quality  of
vegetable salads in Tanzania. Therefore, the current study aimed at
assessing  the  bacteriological  quality  and  associated  hygienic  and
safety practices of the food handlers in food service establishments
(FSE) serving Kachumbari in Mwanza City, Tanzania. 
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1.2.2   Study justification
Previous studies have documented that consumption of contaminated
vegetables and their salads may result in foodborne diseases  (FBD)
such as diarrheal illnesses in humans (Amor et al., 2018; Bennett  et
al.,  2018;  Kharel  et  al.,  2016).  Worldwide,  each year,  1  out  of  10
people  get  ill  from  food  contaminated  with  microbial  agents
culminating in more than 600 million illnesses and 420 000 deaths per
annum (WHO, 2015) and Africa accounts for more than 91 million of
foodborne illnesses and over 137 000 deaths. Furthermore, each year
US$110 billion is spent in medical expenses in developing countries
(WHO,  2015).  Hence,  economic  consequences  of  FBD  in  such
countries including Tanzania are correspondingly severe (Hoffmann et
al., 2019). The assessment of handling practices and bacteriological
quality of RTE cold foods including vegetable salads provides an up-
to-date  and  useful  information  on  bacteriological  quality  and  risk
factors practiced by the food handlers, which may be helpful   in the
control of FBD and consequently boost the economy. Thus, this study
aimed at assessing the handling practices and bacteriological quality
of  vegetable  salads  (Kachumbari)  in  FSE  in  Mwanza  City.  The
findings of this study may be of paramount importance in safeguarding
the health of  consumers of  RTE street  foods including  Kachumbari
salads. They may also be utilized by the government to enhance food
safety rules, regulations and principles.

1.3   Objectives
1.3.1   General objective 
The  general  objective  of  this  study  was  to  assess  the  handling
practices  and  bacteriological  quality  of  fresh  vegetable  salads
(Kachumbari)  from  selected  FSE  in  Nyamagana  and  Ilemela
municipalities in Mwanza. 

1.3.2   Specific objectives
i. To evaluate  handling  practices of  Kachumbari in  the selected

FSE that prepare and serve Kachumbari in Mwanza City.
ii. To  analyse  bacteriological  quality  of  Kachumbari,  cutting

boards, and handlers’ hands.

1.4   Research Questions 
i. What are the handling practices of  Kachumbari  in the selected

FSE that prepare and serve Kachumbari in Mwanza City?
ii. What  is  the  bacteriological  quality  of  Kachumbari,  chopping

boards and handlers’ hands from selected FSE?
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CHAPTER TWO
PAPER I
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CHAPTER FOUR

4.0   GENERAL DISCUSSION
In  East  African  countries,  including  Tanzania,  vegetable  salads,
popularly known as  Kachumbari,  are a common dish in restaurants
and street food vending sites (Kariuki et al., 2017; Mbae et al., 2018).
In Mwanza City, people prefer to eat these salads with their main dish,
like  rice,  roasted  meat,  fried  potato,  cassava,  ugali  or  chicken.
Although vegetable salads are an important component in the human
diet,  they are often handled by people with inadequate food safety
knowledge (Adeleke et al., 2020; Kussaga and Nziku, 2023; Odonkor
and Odonkor, 2020), which could compromise the quality and safety
of these products. 

Thus, food handlers’ education, work experience in the food sector,
and training on best food handling practices are key components in
enhancing the hygiene and safety practices in order to improve the
quality and safety of these products in food service facilities (Halim-lim
et al., 2023; Ali and Immanuel, 2017; Odonkor and Odonkor, 2020).
Interestingly, in our study all participants (100%) had finished primary
school, and 53.3% of them had also completed secondary education.
The large proportion of handlers possessing primary and secondary
education  in  this  study  may  be  attributed  to  the  Tanzanian
government's efforts to ensure universal access to primary education.
This  initiative  includes  provision  of  free  education  in  government
schools from primary to secondary levels,  with the aim of  ensuring
that every child attends school (Right-to-Education-Initiative, 2018). In
conformity to our findings, a study by Mramba (2022) discovered that
61% of food service workers in Mwanza City had completed primary
school  education.  This  suggests  that  street  food  vending  is  often
managed by individuals with lower literacy levels. However, education
is  critical  to  enhancing  food  safety  practices  in  food  service
establishments (Halim-lim et al., 2023). 

On the other  hand,  this  study discovered that  the  majority  of  food
handlers in street food vending sites (93.3%) lacked formal training on
best food handling practices. This substantial proportion of untrained
handlers aligns with findings from earlier studies conducted in different
countries (Ali and Immanuel, 2017;  Al-Kandari et al., 2019). However,
individuals who are either untrained or inadequately trained in food
service roles often mishandle food, which could affect its quality and
safety.  Odonkor  and  Carolyn  (2020),  in  Ghana observed a  lack  in
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training on best food handling practices as a major obstacle to food
safety in food service establishments.

Nonetheless, in Mwanza City, 100% of the restaurants were registered
with both TRA and HMC while none of the street food selling outlets
had  a  license  or  registration.  These  findings  are  consistent  with
previous studies from Tanzania (Marras, 2018; Mfinanga, 2018), which
also  found  that  street  food  vendors  operated  without  a  license  or
registration.  The lack  of  registration  among the FSE indicates  that
some of them could have operated in inadequately designed facilities
and infrastructure. Food handling in such establishments may lead to
food  cross-contamination  with  a  variety  of  food  risks,  including
pathogenic microorganisms like Salmonella spp. and Escherichia coli.

Although,  the  Tanzanian  food  legislation  requires  food  handlers  to
perform medical checkup at least twice every year (TBS, 2022). In this
study, the majority of the food handlers (73.4%) did not check their
health before being employed and after every six months. This implies
that in some FSE in Mwanza City, food might have been handled by
sick  individuals.  Conducting  medical  screening  is  a  critical
requirement of ensuring food safety, as it guarantees that food is not
handled by sick people. Furthermore, the food safety practice level of
the food handlers in the majority of food establishments was poor, with
more  than  three  quarters  of  the  handlers  not  adhering  to  the
recommended food hygiene and safety standards. Conversely, some
previous studies indicated high levels of compliancy to the stipulated
food  safety  standards  in  various  food  service  establishments,
including restaurants, cafeterias,  and stationary street  food vendors
(Asmawi  et  al.,  2018;  Souza  et  al.,  2018).   The  inconsistency
observed in  the level  of  food safety practices may be attributed to
differences in the tools used for the studies, geographical locations,
and socio-demographic characteristics. Additionally, the hygiene and
safety of food processing environment was significantly inadequate.
The majority of FSE (66.7%), used the same chopping board for all
products, which raises concerns about potential cross-contamination
between different food items, which could comprise the quality and
safety of foods. Likewise, Ncube et al. (2020) observed high levels of
food contamination and poisoning in food establishments, which were
associated with the use of unhygienic food chopping boards. 

On the other hand,  the bacteriological analysis of vegetable salads
revealed that all samples 30 (100%), from both street food vending
sites (SFV) and restaurants, had TBC contamination levels exceeding
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the stipulated maximum limits for total bacterial counts in vegetable
salads as per Tanzanian Bureau of Standards. In correspondence to
our findings,  Kechero  et al.  (2019) reported a similar average TBC
contamination level (6.06 log cfu/g) in vegetable salads.  Additionally,
Faour-Klingbeil et al. (2016) found that fresh-cut vegetables exhibited
TBC counts ranging from 2.90 to  7.38 log  cfu/g.  In  our  study,  the
difference in TBC counts between restaurants and street vending sites
was statistically significant (p < 0.05). Moreover, the contamination of
Kachumbari  with S. aureus was notably high in both restaurants and
SFV, with a total of 22 samples (73.3%) failing to meet the satisfactory
standard. Likewise, E. coli levels were beyond the legal threshold in
17 salad samples (53.3%), with 7 samples (23.3%) originating from
restaurants and 10 samples (33.3%) from street food vending sites. In
consistent  with  our  results,  multiple  studies  conducted  in  both
developed and developing regions have reported the presence of  E.
coli in vegetables and vegetable salads (Mbae et al.,  2018; Frank et
al., 2011). Additionally, Salmonella spp. contamination was detected in
2 samples (6.7%) from restaurants and 8 samples (26.7%) from street
food  vending  sites.  Thus,  10  samples  (33.3%)  exceeded  the
prescribed legal limits for  Salmonella.  Overall, these findings are in
line  with  earlier  studies  in  food  service  establishments,  where  a
significant  proportion  of  samples exceeded legal  limits  for  indicator
microorganisms in vegetables salads,  indicating insufficient  hygiene
and safety standards (Mbae et al., 2018; Santana et al., 2009). 

Moreover,  the  analysis  of  bacteriological  quality  of  salad  chopping
boards identified varying contamination levels of total bacterial counts
(TBC), E. coli, S. aureus, and Salmonella on both wooden and plastic
cutting  boards,  suggesting  irregular  cleanliness  and  sanitization
procedures among the food service establishments. The TBC ranged
from 3.5 to 4.7 log CFU.cm-2 for  plastic  boards and 4.1 to 4.7 log
CFU.cm-2 for  wooden  boards.  On  the  other  hand,  some  of  the
assessed cutting boards had total counts higher than the 4.2 CFU.cm-

2 reported by  Giwa  et al. (2021).  Notably, salads sliced on wooden
chopping boards had significantly higher (p <0.05) S. aureus (5.8 log
CFU/g) than those sliced on plastic chopping boards (3.4 log CFU/g).
Likewise,  earlier  studies  found  higher  contamination  rates  in
vegetables  prepared  on  wooden  boards  than  plastic  boards
(Mohammad and Al-Taee, 2018). Thus, the choice of chopping board
for  Kachumbari  preparation  could  have  a  significant  impact  on
microbial contamination levels. 
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CHAPTER FIVE

5.0   GENERAL CONCLUSIONS AND RECOMMENDATIONS
5.1   Conclusions
Based on the above findings of this study the following conclusions
are made. 

i. Kachumbari  handlers in Mwanza City lack knowledge of best
food handling practices and operate in unhygienic conditions.
They  wear  unsuitable  and  unclean  food  processing  clothes
while  handling food.  The handlers do not  check their  health
regularly as required by the Tanzanian food laws.

ii. Participants  working  in  restaurants  have  relatively  high
knowledge of best food handling practices compared to those
who work in street food vending sites. 

iii. The food service establishments use inadequate facilities and
equipment that cannot ensure hygiene and safety raising even
more concerns on the quality and safety of products handled in
such environment.

iv. Kachumbari  was  contaminated  with  high  concentrations  of
hygiene  indicator  organisms  (total  bacterial  counts)  and
foodborne  pathogens  (Staphylococcus  aureus,  Escherichia
coli,  and  Salmonella  spp.).  Therefore,  this  product  could
significantly contribute to food borne diseases and infections
affecting  the  health  of  the  consumers,  as  well  as,  the
economies of business owners, consumers and the nation as
a whole.

v. Food handlers’ hands and chopping boards are likely sources
of  Kachumbari  contamination  as  they  were  found  to  be
contaminated  with  pathogenic  bacteria  (Staphylococcus
aureus, Escherichia coli, and Salmonella ssp.).

5.2   Recommendations
Based on our findings, the following are recommendations

i. The  food  control  authorities  should  closely  monitor  food
service establishments  including restaurants and street  food
vending  sites  to  ensure  that  they  observe  food  safety  and
hygiene regulations.

ii. Food  controllers  should  conduct  frequent  microbiological
analysis  of  ready  to  eat  foods  including  vegetable  salads
(Kachumbari) to monitor microbiological  contamination levels
in  order  to  ensure  that  the  products  comply  with  the
established  standards,  national  or  regional  standards  even
international standards if applicable.
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iii. The players in  food service establishments need also  to be
regularly trained on best food handling practices to maintain
the quality and safety across the food chain.  

iv. Thorough cleaning of vegetables followed by dipping them in
food-grade antimicrobial chemicals for sufficient time should be
encouraged  to  eliminate  pathogens  and  significantly  reduce
the  microbiological  load  so  as  to  maintain  their  safety  and
quality.

v. Kachumbari  should  be  properly  prepared  according  to  the
recommended food hygiene and safety rules,  principles and
procedures,  and  consumed  immediately  or  refrigerated  and
not stored at ambient conditions for long periods of time.

vi. More studies should be encouraged on fresh vegetable salads
especially  on  microbial  pathogens  profiles  using  modern
techniques such as molecular methods. These studies will aid
to provide evidences of infection risks due to improper food
handling and thus pave ways of intervention to control those
infections.
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APPENDICES

Appendix 1: Questionnaire
HANDLING PRACTICES OF FRESH VEGETABLE SALADS IN 
FOOD SERVICE ESTABLISHMENTS IN MWANZA CITY TANZANIA
A questionnaire for assessment of handling practices of vegetable 
salads (Kachumbari) prepared and served in food service 
establishments in Mwanza City.
 Vendor type (circle one): Street vendor Restaurant
A. Socio-demographic information:
1. Age, years (Circle)
 below 18  18-25  25-45  above 45
2. Gender (Circle)
 Male  Female
3. Marital status (Circle)
 Married  Not married
4. Educational status (Circle)
 No school  Primary  Secondary  Vocational Training  University
5. How did you acquire knowledge on food preparation? (Circle)
 Experience  (Observation,  trial  and

error)
 Training

6. How  long  have  you  been  working  in  the  ready  to  eat  food
industry? (Circle)

 Less than 1 year  1-2years  More than 2 years
7. How much did  you  invest  in  your  business/company  (in  TZS)?

(Circle)
 Less than 100,000  500,000
 500,000-1,000,000  Above 1,000,000

B. Kachumbari preparation
8. List the raw materials used in preparing your Kachumbari.
A. B. C. D. E.

Ingredi
ent 
(veget
ables)

Preservati
ves and 
concentrat
ion. If YES
list

Flavouri
ng 
material
s. If YES
list

List 
equipment 
used in 
preparation

List detergents and 
disinfectants used in 
washing/disinfecting 
food contact surfaces

…
.
.
.
.
.

…
…
…
…
…
…

…
…
…
…
…
…

…
…
…
…
…
…

………………
………………
………………
………………
………………
………………
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.

.

.

.
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…

…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…

…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…

…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…
…

Preparation method
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
…………………………………………………………………………………
………………………………………………

9. How do you acquire the raw materials? (Circle)
 Produce myself from farm  Buy from farmers
 Buy from vegetable hawkers  Buy from the market
 Other (specify)

………………………………………………………………………
………

C. Food safety knowledge, attitudes and practices 
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10. Do  you  and  your  staff  regularly  go  for  medical  check-up?
(Circle) YES    NO

11. (If YES) How often do u do check-up? (Circle)
 Once a year  Twice a year  ≥ once    a month When sick

12. When was the last time you went for check-up?
 State Month and Year: 

……………………………………………………………………
 Don’t remember

i. Food safety knowledge of handlers
Variable Ye

s
No

13. Is  covering  raw  materials  crucial  for  food
safety?

14. Does  inspecting  raw  materials  enhance
product safety?

15. Is  proper  raw material  cleaning  essential  for
food safety?

16. Can  covering  vegetable  salads  lower
contamination risk?

17. Does  wearing  gloves  when  serving  salads
prevent cross-contamination?

18. Must one wear clean clothing when handling
food?

19. Should  one  wear  a  mask  when  distributing
unwrapped food?

20. Is proper handwashing vital for food safety?
21. Can eating/drinking while chopping salad raise

contamination risk?
22. Can nail polish impact safety of food?
23. Can  accessories  (like  rings  and  bracelets)

carry food-borne pathogens?
24. Is  daily  pre-service  establishment  cleaning

crucial for food safety?
25. Is post-service establishment cleaning key to

food safety?
26. Does cleaning the food storage area reduce

cross-contamination?

ii. Food safety attitudes of handlers
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Variable Ye
s

No

30. Raw material  quality  specs not  useful  for  quality
and safety.

31. No need to sanitize cutting boards between salad
prep and other raw foods.

32. Vegetables  and  raw  meat  can  share  the  same
chopping board.

33. Distinguishing between chopping boards is crucial.
34. Hand washing minimizes food contamination risk.
35. Handling  food  along  with  other  items  increases

contamination risk.
36. Keeping food at fridge temperature (0 - 4°C) lowers

contamination risk.

iii. Food safety practices of handlers
Variable Yes No
37. Do  you  properly  wash  your  hands  before

touching raw foods?
38. Do  you  properly  wash  your  hands  after

touching raw food?
39. Do you properly wash utensils by soap and

potable water?
40. Do  you  wear  nail  polish  while  handling

Kachumbari?
41. Do you thoroughly wash the chopping board

with soap and potable water?
42. Do you eat while preparing Kachumbari?
43. Do you separate raw materials from ready-

to-eat Kachumbari?
44. Do  you  keep  Kachumbari  at  fridge

temperature (0 - 4oC)?
45. Do  you  keep  Kachumbari  at  ambient

temperature?
46. Do you cover  the  Kachumbari  container  or

plate after preparation?
47. Do you properly clean your tables after each

meal?
48. Do  you  wear  clean,  sterile  gloves  when
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Variable Yes No
serving Kachumbari?

49. Do you wear clean protective clothing?
50. Do  you  use  chopping  boards  of  different

colors?
51. Do  you  sanitize  chopping  boards  when

switching to another product?
52. Do you have a special storage room for raw

materials?
53. Do you chop vegetables on the same board

used to chop raw meat?
54. Do you mix leftovers  Kachumbari with fresh

Kachumbari?

General  assessment  (Tick  in  each  box  and  indicate  total
score)
1. Location and premises

S
/n

Item description V
er

y 
go

od
 2

G
oo

d 
1

P
oo

r 0

To
ta

l S
co

re

1 Location and surrounding
2 Waste/garbage  around  that

could  harbor  animals,  insects
or germs

3 Dusts or bad smell
4 No toxic substances
5 No pets or nearby farm
6 No waterlogged areas
7 Enough lighting and ventilation
Total

2. Sanitation status
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S/n

Item description V
er

y
go

od
 2

G
oo

d 
1

P
oo

r 0

To
ta

l
S

co
re

1 Water is available
2 Water is clean and potable
3 Lid  type  containers  for  waste

disposal and are sufficient
4 Proper disposal system
5 Disinfectant  and  detergent

present,  acceptable  and  safe
for food and handler

6 Preventive  structures  for
animal/ and insect infestation

Total

3. Processing and cleaning
S/
n

Item description V
er

y 
go

od
 2

G
oo

d 
1

P
oo

r 0

To
ta

l S
co

re

1 Premise  is  clean  and  in  good  hygienic
conditions

2 Tools  used  are  appropriate  for  food
processing

Total

4. Personnel hygiene

S
/n

Item description V
er

y
go

od
 2

G
oo

d 
1

P
oo

r 0

To
ta

l

1 Workers  are  healthy  and  not
suffering  from  any
communicable diseases must be
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examined after every 6 months
2 Suitable  and  clean  clothes  for

processing
3 No decorative articles
4 Hands and nails clean
5 Hand washing  before  and  after

work
6 Gloves  usage  incase  not

measures  for  keeping  hands
clean are followed

7 Hair net/ hat
8 First aid kit for workers
Total

5. Maintenance and cleaning
S/
n

Item description V
er

y 
go

od
 2

G
oo

d 
1

P
oo

r 0

To
ta

l S
co

re

1 Manufacturing  building  is  clean  and  in
good hygienic conditions

2 Tools  are  clean  and  in  good  hygiene
before and after production

3 Tools  used  are  proper  for  food
processing

4 Transportation tools are clean and proper
5 Regular maintenance of equipment
Total

E. Other comments
………………………………………………………………………
………………………………………………………………………
………………………………………………………………………
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………………………………………………………………………
………………………………………………………………………
………………………………………………………………………
………………………………………………………………………
………………………………………………………………………
………………

Thank you for completing this questionnaire

Appendix 2: Observation Checklist
Observation checklist for assessment of handling practices and 
bacteriological quality of vegetable salads served in food service
establishments in Mwanza City

Food safety practices and personal hygiene + Yes
- No

1. Do food handlers wash hands properly before 
touching raw foods?

2. Do food handlers wash hands properly after 
touching raw foods?

3. Are utensils washed using soap and potable 
water and dried properly before use?

4. Do food handlers wear nail polish when handling 
Kachumbari?

5. Are chopping boards thoroughly washed with 
soap and potable water and properly dried?

6. Do food handlers taste Kachumbari while 
preparing it?

7. Are raw materials and ready to eat Kachumbari 
separated?
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8. Is Kachumbari kept at fridge temperature (4oC)?
9. Is Kachumbari kept at ambient temperature?
10. Is the kachumbari container/plate covered after 

preparation?
11. Are tables properly cleaned after each meal?
12. Is Kachumbari served on unclean table with food 

remains?
13. Are clean, sterile gloves won during serving of 

Kachumbari?
Is an apron worn while preparing Kachumbari

14. Is the won apron clean?
15. Is a cap/hair net worn while working?
16. Is the worn cap/hair clean?
17. Do food handlers shake hands with visitors and 

other people while working?
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18. Are chopping boards of different colours?

19. Are chopping boards sanitized when switching 
cutting one product to another?

20. Is a special raw material storage room available?
21. Is storage room/area cleaned properly before 

storing new products?
22. Are the vegetable salads covered?
23. Are vegetables chopped on the same chopping 

board used to chop raw meat?
24. Do workers wear suitable and clean clothes for 

processing?
25. No decorative articles?
26. Is store/spoiled Kachumbari mixed with fresh 

Kachumbari?
27. Do handlers touch other things while preparing 

Kachumbari?

Infrastructure, facility and equipment
28. Is potable water available?
29. Do they boil water for salad preparation?
30. Do they use same chopping board for all 

products?
31. Is stainless steel chopping board used in 

preparing Kachumbari?
32. Is plastic chopping board used in chopping 

Kachumbari?
33. Is wooden chopping board used in chopping 

Kachumbari?
34. Are Toilets available?
35. Are the toilets clean?
36. Is a hand washing facility available?
37. Is the knife used to chop salads clean?
38.
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39. Do they use the same knife to chop other 
products?

40. Do they thoroughly clean the knife before and 
after chopping products?

41. Is the knife stainless steel?
42. Has rust formed on the knife?
43. Is a refrigerator available, functioning and used to

store Kachumbari?
44. Is a cool box available and used to store 

Kachumbari?
45. Is a waste disposable facility available?
46. Is the waste disposal container lid type and 

sufficient?
47. Are disinfectant and detergent present, 

acceptable and safe for food and handlers?

Location, surrounding and maintenance
48. Is an establishment located on the road side?
49. Is the establishment located near the damping 

site?
50. Is the establishment located near sewerage 

system?
51. Is the establishment located in a water logging 

place?
52. Is the establishment roofed?
53. Is the establishment made of mainly plastic 

material?
54. Is the establishment made of mainly metallic 

material?
55. Is the establishment made of plastic materials 

and metal roof?
56. Is the establishment made of concrete and metal 

roof?
57.
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58. Is the place dusty?
59. Does the place smell bad?
60. Are pets found in the establishment?
61. Is lighting enough?
62. Is ventilation enough?
63. Is the premise clean and in good hygienic 

conditions?
64. Are tools used appropriate for food processing?



55

Appendix 3: Clearance permit for conducting research in 
Tanzania, issued by SUA
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Appendix 4:   Permit from the ministry of regional administration and 
local government to facilitate data collection in Mwanza
city
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Appendix 5: Plagiarism report
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Kuhusu Tasnifu Hii

Utafiti  huu  unalenga  kuboresha  namna  ya  kuandaa  na  kuhifadhi
kachumbari kwenye migahawa na mama lishe, ili  kuhakikisha kuwa
kachumbari  inayoandaliwa  ni  bora  na  salama kwa walaji.  Matokeo
yanaonyesha  kuwa  asilimia  kubwa  ya  waandaaji  wa  kachumbari
hawana mafunzo rasmi ya uandaaji na uhifadhi salama wa vyakula,
na  hawazingatii  kanuni  za  afya  na  usalama  wa  chakula.  Aidha
kachumbari  haina ubora unaoridhisha,  na ina viwango vya juu vya
bakteria. Kwa matokeo haya kuna haja ya wizara ya afya pamoja na
Shirika  la  Viwango  nchini,  kutoa  mafunzo ya mara kwa mara  kwa
waandaaji  wa vyakula,  juu  ya namna bora  na salama ya kuaanda
vyakula  kwenye  migahawa  na  mama lishe.  Pia  kusimamia  sheria,
kanuni na taratibu za usalama wa vyakula kwenye maeneo haya, ili
kuboresha usalama wa vyakula. Jambo ambalo litasaidia kulinda afya
ya walaji na kupunguza magonjwa kama vile homa ya matumbo na
kuhara; hivyo kupunguza ghalama za matibabu.
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