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Research Proposal

Title: A microbial analysis of street vended foods: A case of Gweru urban area (ward 14)
Study Team: Regina Mundi High School Science Team composed of the following members.

Students

	Name
	Surname
	Class
	Sex

	SAMANTHA G.. 
	CHIKWANDA 
	4A3
	FEMALE 

	CONSTANCE P.R 
	CHIVANGA 
	4A4
	FEMALE 

	LAURA 
	LEONARD 
	4A4
	FEMALE 

	WELLDONE  V.
	MATANGA 
	4A4
	FEMALE 

	SHELTER N.
	CHAVA 
	U6 SCIENCES 
	FEMALE 

	CAROLINE T.
	CHINEMBIRI
	U6 SCIENCES 
	FEMALE 

	SHARON T. 
	MAMHOVA 
	U6 SCIENCES 
	FEMALE 

	RUDO 
	MUKOMBE 
	U6 SCIENCES 
	FEMALE 

	TANAKA M. 
	MURINDA 
	U6 SCIENCES 
	FEMALE 

	JANET M. 
	SIMON 
	U6 SCIENCES 
	FEMALE 


Teachers and Community Members

	Name
	Role
	Contact

	MR. S NYAMAYEVHU
	MALE TEACHER 
	0777726376

	MRS M. MUNYORO 
	FEMALE TEACHER 
	0772520137

	BR. J. CHIDANGU 
	Religious Leader
	0774230118

	MR GURAJENA 
	Male Parent
	0773253369

	DR T REGEDZAI
	Female Parent
	0773256604

	MR CHIMINYA
	Member of Parliament (ward 12)
	

	MR M. GAMBIZA 
	Headman
	0779571702

	DR MUDZIWAPASI 
	Medical 
	0773631954

	MR MUTIRO 
	Businessman
	O542227650


Subject matter Specialists & Team Mentors
	Name
	Institution
	Role
	Contact

	DR. T . DUBE 
	Water Quality Specialist 
	Professional sample collection
	0773366944

	Dr. Justen Manasa
	AiBST
	Microbiologist
	0773817401

	MS. S MGUNI 
	Microbiology testing lab
	Analysis of the water for microbial contaminants
	0773632914

	Prof. Collen Masimirembwa
	AiBST
	Project Principal Investigator
	0772 422 951


1.0 RESEARCH QUESTION
In August 2018, there was an outbreak of typhoid in Gweru urban area but there was no further researches which were done to examine microbial quality of street vended foods and personal hygiene of street vendors. Understanding the cause or potential sources of such outbreaks is important in strategies to prevent future outbreaks.
The null hypothesis being H0: Food sold by vendors does not contain pathogens hence not responsible for outbreaks of typhoid. 
The alternative hypothesis being H1: Food sold by vendors in Gweru Ward 14 has pathogens such as typhoid and cholera  is responsible for the period disease outbreaks  experienced in this area. 
2.0 RATIONALE FOR RESEARCH
Typhoid is a food borne disease which is caused by Salmonella. The organism is general found in contaminated food. The most contaminated foods are street vended foods. Street foods are prone to contamination due to the environment under which this business is normally conducted (Winarno, 1995). Food is prone to contamination from dust, pests, water equipment and the food handlers themselves. Other factors that will lead to contamination include poor preparation and handling practices, inadequate storage facilities, personal hygiene of vendors and a lack of adequate sanitation and refuse disposal. Contamination can be due to chemicals, foreign objects (physical contamination) or microorganisms.

Physical contamination consists of detectable pieces of non-food material, which have found their way in to the food. They may come from utensils, environment, and packaging process or from personnel. The greatest threat to street food is microbiological contamination (Mosupye, 2000). [image: image3.jpg]


 Foodborne bacteria, viruses and parasites can lead to microbial food poisoning. Food poisoning can occur through ingestion of toxin that has been produced in the food by the bacteria (intoxication), or through ingestion of high numbers of bacteria that survive the conditions in the stomach and adhere to the walls of the small intestines (infection)( Baris, 1995). Several species are able to grow in food and may produce toxins or simply generate enough cells to overcome the body’s defence when contaminated food is eaten. 

The importance of street food was no very much appreciated because it was considered part of informal sector and also the vendors were not paying taxes to the local authority (Cohen, 1993). However, street foods provide inexpensive food that substitutes the need to bring food to work places. Street food vending involves a low cost investment that does not require special training other than the domestic experience of preparing food (Haris and Todaro, 1970). The vending business does not require much capital because fixed stalls push carts, roadside stands and other arrangements are constructed using available resources. Most vendors know that consumers watch the way they prepare food and lookout for signs of poor hygiene. Their businesses rely on the clients' goodwill.

Research needs to be done to answer a number of questions on food safety with respect to microbial contamination. 

1. What are the demographic characteristics of the street vendors? 

2. How safe is the water used by street vendors?

3. Which microorganisms are found in street vended foods?

4. On which vending sites is food contamination most?

5. How can food contamination be reduced?

The objectives of the study will therefore be to:
1. Collect demographic information from vendors.

2. Collect food samples from vendors.

3. Carry out preliminary biochemical analysis to detect for salmonella. 

4. Carry out molecular diagnosis of street vended food to detect for salmonella. 
5. Establish the most contaminated vending sites

3. METHODS

Survey

The investigation will be carried out in Gweru urban (ward 14) and two methods of data collection will be used. First, a site visit will be conducted to observe and verify the conditions around the selling points. Second, thirty street vendors will be randomly selected for face to face interviews in the respondents' preferred language which will either be in Shona or English, using a semi-structured questionnaire. Information on demographic characteristics of the vendors and the types of food prepared will be collected. 
Sampling for microbiological analysis

Food, water and hand-swab samples will be collected from selected vendors. Twenty vendors, who include 10 males and 10 females, will be chosen and sampling will be done on three separate occasions. Food samples will be collected to assess the microbial quality of street foods. Results from water hand swab and food samples will be used to compare the hygienic practices of male and female vendors.

Food samples (c.a. 250g) will be taken from the serving dishes into sterile glass jars using a clean spoon. Water used for cleaning (300 ml) will also be collected in sterile brown bottles. Hand swabs will be collected using the sterile swab technique (Fraizer and Westhoff, 1978). Briefly, sterile, wet and dry cotton wool swabs will be used. A wet swab will first be used to rub firmly in the palm of selected vendors. The swab will then be placed in sterile Ringers' solution (20ml) for transportation to the lab. A dry swab will then be  used to rub the same surface. The swab will also be placed in the same flask as the wet one. The samples will then be  transferred to the laboratory in cooler boxes lined with ice blocks. 

Enumeration of total coliforms and faecal coliforms
The three tube most probable number (MPN) procedure will be followed using tubes of MacConkey broth, with a Durham tube insert. The diluted sample (l0ml) will be  added to each of three tubes containing double strength MacConkey broth (10ml). Another set of tubes will be filled with diluted sample (1ml) containing single strength MacConkey broth (10ml) and another set of single strength MacConkey broth (10ml) will be filled with diluted sample (0.1ml). All tubes will be incubated at 37oc for 48 hours. The results will be  recorded as number of positive tubes out of 3 and the most probable number of coliform per 100ml/gram of sample will be obtained from a table of MPN values. Confirmation of the presence of faecal coliforms will be done using Brilliant Green Bile broth. A loopful will be transferred from all tubes showing both acid and gas production in MacConkey and inoculated into Brilliant Green Bile broth tubes will be  incubated at 450c for 48 hours. 
Detection of water samples by multiplex PCR according to the method of Fan et al., 2008. 
PCR primers 
A total of five sets of primers for the highly conserved regions, or toxic virulence genes of target pathogenic bacterials genome will be used in this study. The three sets of primers were virulence genes: Inversion plasmid antigen H gene (IpaH), Inversion plasmid antigen B gene (IpaB) and Haemolyticuremic A gene (HlyA), will be used for amplifying Shigella, Salmonella and EHEC, generating 611 bp, 315 bp and 366 bp PCR products, respectively. Two sets of primers based on conserved nucleotide sequence, 16S – 23S rDNA IGS of Vibrio prahaemolyticus (Vpara) and outer membrane Lipoprotein (OprL), will be used for amplifying Vibrio prahaemolyticus and Pseudomonas aeruginosa, generating 165 bp and 504 bp PCR products, respectively. The sequence and relative locations of the primers are shown in Table 1. All oligonucleotide primers to be sued in this study will be purchased form Iqaba Biotechnology, South Africa. 
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V. prahaemo-

Iyticus 96 Vpara-F 120 270 Vpara-R 251
5-GCTGACAAAACAACAATTTATTGTT-3' 5-GGAGTTTCGAGTTGATGAAC-3'

AF429304 GGAAA GCTGACAAAACAACAATTTATTGTT GTT...... CTT CCTCAAAGCTCAACTACTTG TTCAGT 165

NC004603 GGAAA GCTGACAAAACAACAATTTATTGTT GTT...... CTT CCTCAAAGCTCAACTACTTG TTCAGT bp

BA000032 GGAAA GCTGACAAAACAACAATTTATTGTT GTT...... CTT CCTCAAAGCTCAACTACTTG TTCAGT

Salmonella sp. 723 IpaB-F 742 1037 IpaB-R 1017

5-GGACTTTTTAAAAGCGGCGG-3' 5-GCCTCTCCCAGAGCCGTCTGG-3'
U66877 AACAC GGACTTTTTAAAAGCGGCGG ATAAA......GGACT CGGAGAGGGTCTCGGCAGACC TTAAA 315

CP000026 AACAC GGACTTTTTAAAAGCGGCGG ATAAA......GGACT CGGAGAGGGTCTCGGCAGACC TTAAA  bp
NC003197 AACAC GGACTTTTTAAAAGCGGCGG ATAAA....... GGACT CGGAGAGGGTCTCGGCAGACC TTAAA

EHEC 529 HIyA-F 548 894 HIyA-R 872
5-CAGTAGGGAAGCGAACAGAG-3' 5-AAGCTCCGTGTGCCTGAAGC-3'

AY495950 GGTGT CAGTAGGGAAGCGAACAGAG AAAAT..... TAATA TTCGAGGCACACGGACTTCG AGTAG

AF074613 GGTGT CAGTAGGGAAGCGAACAGAG AAAAT..... TAATA TTCGAGGCACACGGACTTCG AGTAG 3;;

ABO011549 GGTGT CAGTAGGGAAGCGAACAGAG AAAAT..... TAATA TTCGAGGCACACGGACTTCG AGTAG

NC002128 GGTGT CAGTAGGGAAGCGAACAGAG AAAAT..... TAATA TTCGAGGCACACGGACTTCG AGTAG

P. aeruginosa 212 OprL-F 232 715 OprL-R 695
5-GATGGAAATGCTGARATTCGGC-3' 5-CTTCTTCAGYTCGACGCCACG-3'

Z50191 TACAT GATGGAAATGCTGAAATTCGGC AAATT..... AGAAT GAAGAAGTCGAGCTGCGCTGCCAAGA 504

NC002947 TACAT GATGGAAATGCTGAAGTTCGGCAAATT...... AGAATGAAGAAGTCAAGCTGCGCTGCCAAGA ~ bp
AE016778 TACAT GATGGAAATGCTGAAGTTCGGCAAATT.... AGAAT GAAGAAGTCAAGCTGCGCTGC CAAGA

Shigella sp. 376 IpaH-F 396 986 IpaH-R 965
5-CCTTGACCGCCTTTCCGATAC-3' 5-CAGCCACCCTCTGAGAGTACTC-3'

M76444 GCGTT CCTTGACCGCCTTTCCGATACCGTCT...... GGCCA GTCGGTGGGAGACTCTCATGAGTAAGA

NC004761 GCGTT CCTTGACCGCCTTTCCGATACCGTCT...... GGCCA GTCGGTGGGAGACTCTCATGAGTAAGA 6blpl

NC004337 GCGTT CCTTGACCGCCTTTCCGATACCGTCT......GGCCA GTCGGTGGGAGACTCCCATGAGTAAGA

NC004851 GCGTT CCTTGACCGCCTTTCCGATACCGTCT......GGCCA GTCGGTGGGAGACTCTCATGAGTAAGA

Nucleotide sequence alignment of the reference strains of Salmonella sp., Shigella sp., P. aeruginosa, V. prahaemolyticus and EHEC
at consense and antisense primer regions. Conserved nucleotides among strains are given in bold italic letters. The position numbers of
the five primer pairs indicated correspond to representative strains, GeneBank accession number of the reference strains are U66877,
CP000026, NC003197; M76444, NC004761, NC004337, NC004851; Z50191, NC002947, AE016778; AF429304, NC004603, BA000032
and AY495950, AF074613, AB011549, NC002128, respectively. Within nucleotide sequences of primers, R: A or G, Y: C or T.




The PCR reactions will be optimised as described in Fan et al., 2008. Using that protocol, multiplex PCR analysis of water samples from 10 sites from Matsika area will be carried out. For PCR analysis, bacterial cells from the same water samples will be harvested by phenol-chloroform extractions. 

Typical results will look like Fig 1:
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Figure 1. Lanes 1: V. prahaemolyticus; Lanes 2: Salmonella sp.,
Lanes 3: EHEC; Lanes 4: P. aeruginosa; Lanes 5: Shigella sp.; Lane
6: The mixture of V. prahaemolyticus, Salmonella sp., EHEC, P.
aeruginosa, Shigella sp. Lane M: DNA molecular size markers.





RISKS / BENEFITS TO PARTICIPANTS
The samples being collected by the students would be contaminated with pathogenic bacteria. The students will therefore wear protective clothing during the sample collection which will be done under the supervision of s professional microbiologist. The analysis of the samples also poses a risk to the students hence will be done in a registered laboratory under the supervision of qualified laboratory scientists. 

COSTS , COMPENSATION AND REIMBURSEMENTS

N/A.


CONFIDENTIALITY ASSURANCES

N/A.

CONFLICT OF INTEREST (real or apparent)


N/A

COLLABORATIVE AGREEMENTS

A letter of collaboration indicating the parties involved such as the Research team representative, the School, the dermatologist, Water quality evaluation laboratories, the Ministry of `Higher and tertiary Education, Science and Technology Development and the African Institute of Biomedical Science and technology.

INTENDED USE OF RESULTS

The study is important in that if the hypothesis is proved to be correct and we successfully setup a method for the rapid detection of water borne pathogens in publicly used water sources, we will enhance water quality evaluation procedure in the country. 
.
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QUESTIONNAIRE

A. Demographic characteristics   

Sex ……………………… …………

Age …………………………………

Residential location …………………..

Vending site …………………………

Number of dependents ……………….

Period in vending business ………….

B.  Water 

Where do you get water for your business …………………………………………………

What type of containers do you use to fetch water ………………………………………..

How often do you clean the containers that you use to fetch water ……………………….

What type of detergents do you use to clean the containers that you use to fetch water ……………………. ……………………………………………………….
C.  Food 

Where do you buy the ingredients for your business from? 

· Vegetables …………………………

· Mealie meal…………………………. 

· Rice ………………………………..

· Beef ……………………………….

· Chicken …………………………….

· Others ………………………………

When do you prepare the food ?......................................................................
Where do you prepare the food ………………………………………………………………

Do you use same venue for food preparation and serving of food when its

· Raining……………………………………………………………………………

· windy………………………………………………………………………………
Where do you store 

· prepared food ………………………………………………………..
· uncooked meat ……………………………………………………….

· Unprepared vegetables ……………………………………………….

· Cooking utensils ……………………………………………………..

D.  Cleaning of utensils 

What do you use to clean cooking utensils …………………………………………..

How often do you clean the cooking utensils ………………………………………..
Where do you do the cleaning ……………………………………………………….

How do you dispose the water that you use for cleaning …………………………… ………………………………………………………………………………………..

Do you have access a functional water tap ………………………………………….

E. Personal and community hygiene 

Do you always take a bath every morning? ………………………………………….
Do you wash your hands before handling food ………………………………….. 
Do you have access to a toilet during working hours ………………………………

If yes are tissue papers provided…………………………………………………….

Do you wash your hands after visiting a toilet………………………………………

Do you have a dust bin at your work place ………………………………………….

Do you use a clean apron every day ………………………………………………..

Do you frequently groom your nails ……………………………………………….

What do you use for washing of customers …………………………………………

Do you provide serviettes’………………………………………………………….. 

F. What measures are putting in place to reduce spread of water and food borne diseases 

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

G. What support do you require from 

1. Customers ……………………………………………………………………………… ………………………………………………………………………………………….

2. Local authority ………………………………………………………………………. …………………………………………………………………………………………

3. Government ………………………………………………………………………….. ………………………………………………………………………………………… 

4. NGOs ……………………………………………………………………………….. .……………………………………………………………………………………… .

5. Researchers ………………………………………………………………………….. …………………………………………………………………………………………
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