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I.  INTRODUCTION

The popularity of street food vending is spreading rapidly all around the world due to several reasons namely economic and industrial development followed by tremendous increase in urban population.


Street foods have become popular not only as source of convenient and affordable food, but as a main source of livelihood for many marginalized families.


Ready to eat foods and beverages prepared and / or sold in streets and other similar public place were identified as street food as per The Food and Agriculture Organization (1996).


According to the Food and Agriculture Organization, 2.5 billion people eat street food per day. The total all India turnover of business by street vendors is atleast Rs.86,000 crores (www.manushi.india.org).


Federation of Indian Chambers of Commerce and Industry (FICCI) studied that ready to eat foods grew by about 23 per cent in the year 2007-2008.


The mobile food service practices creates employment, generates income and acts as a food energy support instrument to the urban poor and local economic activities (Acho-chi, 2002). This informal food sector employs 6 to 25 per cent of the work force in most of the developing countries (Koodagi, 2007).


An estimated 10 million vendors operate on the streets of Indian cities (Government of India, 2004).


Street foods are obtained from a street side vendor, often from a make shift or portable stall. While some street foods are regional, many are not, having spread their region of origin. The good and green groceries are sold in various gathering fairs such as agricultural show and state fair (www.wikipedia.com).


Street foods of India is an unique collection of recipes of a very special cuisine which is part and parcel of India’s food culture (Vimla and Deshkumar, 2002).


The popularity of tasty treat in India are vadai, i.e., fried savourity lentil cakes in Tamil Nadu, chaat, aaloo tikki, chaap in North India, poori subji in Uttar Pradesh, chai-faen in Mathura and Agra, vadapav in Mumbai and thattu dosa in Kerala.


Street food is served with the minimum amount of fuss in individual portions dished into take away containers. These containers come in a variety of materials such as disposable, plastic, paper and styrofoam, plates, bowls, cups and utensils (www.Indianet.zone.com).

Street foods are inexpensive and available in many countries and form an integral part of the diet. It constitutes upto 40 per cent of the daily diet of urban consumers because they are consumed with regularity and consistency across all income groups, but particularly among the urban poor in some countries. International organization have paid particular attention to the safety of street food and much less to the composition and preservation of their nutritional quality (Simpoulos and Bhat, 2000).


Customers of street food vendors cited tastiness of food as the main reason for buying street food and the price of street food was also acceptable to them (Martins, 2006).


The consumers who depend on such food are more interested in its convenience than in quest of its safety, quality and hygiene (Nicolas et al., 2007). It is recognized that street food vendors are often poor and uneducated and lack an appreciation of safe food handling. In a report of FAO, Pan American Health Organization and Barbados National Standards Institution (BNSI, 2003) found that improper hygiene practices, lack of running water and improper storage of food were prevailing in almost all the countries.


In many cases the food is of poor quality and it represents a serious health risk. In part, this is because the street vendors have little or no access to safe water supplies or sanitation facilities and they commonly cook and handle food with dirty hands.


Moreover, the street vendors often keep cooked food at ambient temperature for prolonged periods of time and may heat the food only slightly before serving. Consequently, street foods are perceived to be a major public health risk. 


The hygienic aspects of the vendor operations are of interest to public health, such as the hand washing practices as well as the utensils and dishes that are often washed on the bowls. Disinfection is not carried out and the vectors (insects, rodents) may be present in food manipulation place (Patience et al., 2002).


Food contamination leads to food poisoning and epidemiologic associations between street vended food and illnesses. The lack of awareness by vendors of safe food handling procedures do promote potentially dangerous disease outbreak in population (Koodagi, 2007) and more children and workers, are highly susceptible to such health risks. 


Food borne illness is a major international problem and an important cause of reduced economic growth. The contamination of the food supply with the pathogens, its persistence, growth multiplication and / or toxin production has emerged as an important public health concern due to unhygienic conditions. 


In the developing countries, like Brazil, a large proportion of the ready to eat food is sold on the streets. These practices can contribute to enhance the biological, chemical and physical hazards regarding the food safety (Cristina de Spousa, 2008).


Food related illnesses may present as a sporadic disease or as an epidemic / food poisoning outbreak. Foods most commonly associated with diarrhoea are ready to eat foods (Newman, 2005).


These days the popular foods sold by the street food vendors are attracted by customers due to its quick service, hot food, less cost and take away service. However, the quality of food and service need to be studied to safeguard the health risk of the community. Hence the present study is carried out with the following objectives to :

· Understand the various types of foods prepared by the vendors.

· Study the food handling practices in the preparation and service of foods by the vendors.

· Observe the customer turnover and their preferences of street foods. 

· Assess the hygienic practices followed by vendors and

· Identify the quality of street foods by analyzing its microbial count. 
II.  REVIEW OF LITERATURE


The literature pertaining to the present study entitled “MICROBIAL QUALITY OF FOODS SERVED IN SELECTED STREET FOOD OUTLETS” is reviewed under the following headings :

A. Food consumption trends of customer away from home

B. Popular foods in the street food outlets

C. Health risk of unhygienic practices in street food outlets and quality control measures and

D. Importance of counselling for food handling personnel

A.
FOOD CONSUMPTION TRENDS OF CUSTOMER AWAY FROM HOME

Traditionally, the food industry has not been driven by technology. However, over the past decade changes have been introduced because of the changing demographics and evolving life style of the consumers and new aggressive posture taken by the food industry towards the use of innovative technologies to satisfy consumer needs (Smith, 1993). 

Kaynak et al (1996) suggested that major food consumption trends in urban parts of developing countries is that more consumers are eating increasingly more meals outside their home. Thus fast food outlets are found to be more competitive in Turkey.

A study conducted by Park (1998) showed an increased demand for freshly prepared food. These trends have resulted in an increasing number of supermarket companies offering prepared items in their retail stores.

The food Consumer Price Index (CPI) for food away from home increased by 2.1 per cent in 2003 as consumers continued their shift to greater consumption of food away from home as convenience and transportability continue to be of high priority for time pressed consumers (Goliath Business News, 2004).

About 46 per cent of food spending in United States is on meals away from home (Variyam, 2005).

Food services in a campus setting is increasingly important due to more demanding customers and because clients have less time to go off campus when they need to eat (Klassen et al., 2005).

Researchers suggest that globalization of the fast food and other modern food sectors is beginning to affect child eating pattern in several countries. However, the contribution of fast food and soft drinks to the diet of children remains relatively small in China, Russia and Philippines, relative to the United States (Linda and Barry, 2005). 

With an increase in buying power due to per capita income raising and long hours of staying outdoors eating outside home has become the part of life in the cities like Delhi, Mumbai, Bangalore and Kolkata (Hindustan Times, 2006).

The changes of the life style have an impact on the preferences of food consumers. The free time not only means on opportunity to have a rest for the customer of the 21st century, but the customers make efforts to spend it diversely in accordance with actual trends (Fodor, 2006).

Government of Canada (2006) said that increased time pressures cause consumers to eat away from home more often.

In 2006, Heart and Stroke Foundation of Canada found in a joint study that 22 per cent of the average person’s trans-fat intake was provided by foods consumed away from home.

The results indicate that age, income, education, household size, presence of children, consumer attitude towards the price of fast food, health concerns and child preference, significantly influence the frequency of fast food consumption (Akbay et al., 2007).

Food away from home expenditure responses to an increase in total per capita expenditure are markedly different depending on the age of the household’s head, their employment status and also the size of the resident’s town in Spanish (Angulo et al., 2007).

Powell et al. (2007) opined that fast food advertisements made up 23 per cent of all advertisements viewed by adolescents with the most commonly viewed product being fast food, sweet and beverages.

Hamburgers and drinks may be soon marketed with reduced risk of heart disease and deep vein thrombosis (The Times of India, 2007).

Warde (2007) said that eating out is a social activity and is consumed for pleasure.

Households in Egypt spent five per cent to eight per cent of their total expenditure on food away from home (Fabiosa and Jacinto, 2008).

B.
POPULAR FOODS IN THE STREET FOOD OUTLETS

Nielsen et al. (2002) conducted a nationwide food consumption survey among 16810 adolescents and concluded that adolescents obtain less energy intake at home and more at restaurants and fast food places with increased consumption of pizza, cheese burger and salty snacks and decreased consumption of desserts, milk and meat products.

A survey conducted by Nielsen et al. (2003) on 63,380 individuals found that for each survey year, average portion size increases at fast food establishment and other restaurants and hence energy intake increased significantly.

Fast food use was reported by 37 per cent of the adults and 42 per cent of the children. Adults and children who reported eating fast food had, higher intake of energy, fat, sodium, soft drinks and lower intake of vitamin A and vitamin C, milk, vegetables, fruits than those who did not eat fast foods (Paeratakul et al., 2003).

The data collected from street vended food enterprises and on vendors in West African countries revealed that they provide a variety of ready to eat foods to a high proportion of the populations (Nicolas et al., 2007). 

Evaluation of fast food choices among college students by Mary et al. (2009) revealed that women chose lower calorie meals, lower calorie item and lower priced meals when calorie information was provided than when it was not. However men’s selection were unaffected.

Chaat items are the most famous street food in Delhi (Indiaholidayguide.blogspot.com, 2009).

C.
HEALTH RISK OF UNHYGIENIC PRACTICES IN STREET FOOD OUTLETS AND QUALITY CONTROL MEASURES


Kampen et al. (1998) studied the quality of street foods in Jakarta and compared to home prepared foods and foods from tourist hotels. They found lack of facilities and a limited knowledge of hygiene, particularly may have led to poor handling practice resulting in relatively high level of contamination in street foods.


King et al. (2000) conducted food safety in Ghana district on a total of 160 samples. They identified that  only 1.8 per cent of the proprietors met all the requirements for best hygiene.


Vendors lack an adequate understanding of basic food safety issues. The vendor carts used are often a crude and inefficient construction, running water is not easily accessible and hand and dishwashing performed in the same bucket, sometimes without soap. Foods are displayed for long periods of time and may not be reheated before they are served. These conditions and practices are likely to lead cross contamination of cooked foods in Johannesburg (Mosupye and VanHoly, 2000). 

Lues et al. (2006) assessed the microbial quality of the food being sold as well as the level of hygiene conditions of food stalls operate in Bioemfontein. They were found to be within safety limits although the presence of microorganisms is indicative of a degree of ignorance on the part of the food handlers towards proper hygienic practices. 


Fresh sugarcane juice is sold by street vendors, 62 per cent of whom were either unfamiliar with or failed to adopt adequate hygiene for food handling (Cristine et al., 2006).

The study conducted by Tendekayi et al. (2008) on sample of staple foods proved that vendor’s hands were unacceptably contaminated since there is presence of selected pathogenic microorganisms. 


Anuranjini et al. (2008) conducted study on a total of 90 samples of ice creams from 5 outlets in Mangalore city. They found potential pathogens and the presence of other organisms could be attributed to unhygienic conditions during preparation, handling and serving of ice creams. 


Christison et al. (2007) analysed the microbial survey of salads, cutting boards, and hands of food handlers in South Africa. They suggested good hygienic practices aimed at minimizing the bacterial counts on preparation surfaces. 


A survey involving 135 street foods in Iloilo, the Philippines found that only one item caused diarrhoea among the study participants (Tinker, 1997).


Outbreaks of food borne intoxications involving street foods have been reported from several African countries. Cholera traditionally associated with water has been shown to be largely food borne. Some studies have demonstrated that foods play an even greater role than water in causing this infection (World Health Organisation, 2004).


Stonge et al. (2003) found that consumption of fast foods and soft drinks leads to childhood obesity.


A study on the food safety practices by street food vendors in Trinidad, on the microbiological quality of street purchased hamburgers, showed the presence of food borne pathogens which posed some potential risks to consumers (Badrie et al., 2003).


Ali et al. (2004) identified purchasing street food as an independent risk factor for paratyphoid. 


Consumption of street vended food by local and tourist populations poses a health risk in Mexico city (Garcia et al., 2004). 


Mankee et al. (2005) on Bara, Channa and ready to eat “doubles” sold by vendors in Trinidad. They determined ready to “doubles” pose a potential health risk to consumers due to the high level of contamination with bacteria.


Alessandra et al. (2006) carried out with the purpose of identifying critical points of inspection control for hot dogs being sold on the street in Brazil. It showed unsuitable hygienic practices for food preparation and a lack of basic knowledge regarding food handling a public health problem.


Phiri et al. (2006) assessed the quality of cooking oil used in informal sector in Malawi. They attributed that the oils are of poor quality and so the foods cooked in them may be health hazard to the consumers and processors themselves. 


The safety of sandwiches sold in the street of Vadodara city, Gujarat, India were evaluated. It is concluded that street vended sandwiches in vadodara city prepared by street vendors under unsanitary conditions may pose a serious health risk (Minisheth, 2006).


The most important reasons in urban areas included, preparation of food under unhygienic conditions (34.6 per cent), displayed uncovered (22.3 per cent), preparation place not known (15.8 per cent) and inadequate wrappings (8.4 per cent). Nearly 74 per cent of the school children indicated that they have heard people becoming sick after eating street foods (FAO and Sokoine Unviersity, 2006).


Eating junk food raises risk of developing a range of cancers in women (Researchers, 2007).


Cornforth (2007) states that eating frequent fast food meals causes teens to gain more weight and face an increasing risk of developing insulin resistance.


The weight of people who consumed 3 to 6 fast food meals a week was significantly greater than those who consumed no fast food or ate one to two such meals a week (Hellmich, 2007).


Ghosh et al. (2007) selected a total of 150 samples in Delhi and Patiala city and noted that street vended coconut slices, coriander sauce, and ready to eat salads could be important potential vehicles for food borne diseases.


Pamplona (2008) quotes “fast food, fast disease”. He says that in addition to promoting obesity, fast food increases the intake of four great enemies of the heart and arteries ; saturated fat, excess salt, refined sugar and meat.


Fast food is one of the major contributing factors for obesity among Delhi adolescents (Singh, 2008). 


Food contamination in Amaravati city streets is mainly due to poor eating quality and hygiene during preparation, washing of utensils, poor personal and domestic hygiene. These findings demonstrate that the ready to eat food constitute an important potential hazard to human health (Tambekar et al., 2008).


Lantayao and Rommel (2008) stated that yummy street foods carries risk of typhoid fever and Hepatitis A infections.


Cai et al. (2008) suggested that food away from home expenditures are positively related to obesity, while food at home expenditure are negatively related to obesity.

D.
IMPORTANCE OF COUNSELLING FOR FOOD HANDLING PERSONNEL

Toh and Birchenough (2000) determined the impact of culture and environment on knowledge and attitudes of street vendors towards food safety, food borne illnesses and their prevention in Kualalampur. Findings highlight the importance of education to bridge cultural gaps in food safety knowledge and attitudes. A strong relationship exists between the knowledge and attitudes of hawkers.


Patience et al. (2002) collected data from 117 vendors and concluded that street foods can be sources of enteropathogens. Vendors should therefore receive education in food hygiene.


Findings also suggest that most vendors were educated and exhibited good hygiene behaviour.


Among 50 street vendors in Mauritius, finding showed that generally, food vendors were quite aware of hygienic conditions, which have to be respected while handling and preparing foods. However, it is  found that the majority of them were not implementing their knowledge into practice and still perceived that their products were of relatively low risk to the consumers (Subratty et al., 2004). 


Muinde and Kuria (2005) determined the hygiene and sanitary practices of street vendors in Nairobi. The study showed that vendors lack training on food preparation and they were not aware of hygiene and sanitary practices.


The purpose of this study was to evaluate knowledge, attitudes and practices concerning food safety issues among food handlers in Turkey. The study demonstrated that food handlers in Turkish food businesses often lack knowledge regarding the basic food hygiene practices. There is an immediate need for education and increasing awareness among food handlers regarding safe food handling practices (Bas et al., 2006). 


Street food vendors provide cheap meals for thousands of Accra’s citizens but concerns over food borne diseases have led to efforts by the Ghanaian authorities to improve food safety and encourage vendors to adopt more hygienic practices (Bulletin of World Health Organisation, 2006). 


Van and Makhoane (2006) found that street food vendors in South Africa were capable of producing relatively safe food with low bacterial counts, although there was still a need for proper hygiene conditions and access to basic sanitary facilities.


Saxena and Senthilnathan (2007) determined the quality of panipuri sold in Delhi. They found that panipuri were not safe for consumption and further revealed that there is a need to educate the manufacturers to maintain hygienic standards.


The study assessed change in knowledge, attitudes and self-reported hand washing practices of food handlers. Findings highlight the importance of providing health in food and personal hygiene to food handlers and incorporating the same in existing guidelines for food establishments laid down by civic agencies in Delhi (Malhotra et al., 2008). 


This study investigates local perceptions of food safety among street food vendors and their consumers in kumasi and found that although vendors and consumers demonstrated basic knowledge of food safety, the criteria did not emphasize basic hygiene practices such as hand washing, cleaning of utensils, washing of raw vegetables and quality of ingredients (Rheinlander et al., 2008). 
III.  METHODOLOGY


The methodology followed for the study entitled “MICROBIAL QUALITY OF FOODS SERVED IN SELECTED STREET FOOD OUTLETS” is dealt under the following headings :

A. Selection of the area

B. Selection of the sample

C. Formulation of tools and collection of data

D. Assessment of microbial quality from selected food samples

E. Analysis of data

A.
SELECTION OF THE AREA


The area selected for the study was Perambalur. It lies in the southern plateau and hill zone of agroclimate. The foremost reason for the selected area was easy accessibility and convenience of the investigator.


The area was selected by convenient sampling method. A convenience sample is obtained by selecting convenient population units (Gupta, 2003).
B.
SELECTION OF THE SAMPLE


Out of 50 outlets present in Perambalur, 30 outlets were selected by simple Random Sampling Method. 


Simple random sampling methods are those in which every item in the universe has a known chance, of being chosen for the sample (Gupta, 2003).


From 30 outlets, a total of 420 customers were selected to study their view points on street foods.


Each day two outlets were visited by the investigator and selected 14 customers in each outlet who came for dining between 5.30 p.m. and 7.00 p.m.


The different varieties of food items like panipuri, bhelpuri, chillichicken, beef chilli and idli were selected for analyzing the microbial count to ascertain the standard of quality  of foods.

C.
FORMULATION OF TOOLS AND COLLECTION OF DATA


An interview schedule shown in Appendix I was used to elicit details from the selected street vendors. According to Gupta (2003) under this method of collecting data, there is a face to face contact with persons from whom the information is obtained (Plate – I). Information regarding sources of purchasing ingredients, preparation and method of cooking, serving, types of packaging and methods of washing were gathered through this interview schedule.


In order to observe the maintenance of cleanliness of street food outlets, a checklist given in Appendix – II was formulated. A checklist is a list of intended outcomes or objectives against which student work or performance is judged (wordnet.princeton.edu., 2009). The details of cleanliness of cart, preparation, cooking, serving, washing area and utensils were included in the checklist with three point scale.


A well structured questionnaire shown in Appendix – III was developed to elicit details from the 420 customers. A questionnaire contains a set of questions to be answered by the respondent himself (Medhi, 2006). The questionnaire included details like age, sex, income, educational status, frequency of eating outside, reasons for eating outside, type of foods preferred by customers, attributes of the food items like appearance, flavor and taste, cost and environment satisfaction of the customers and type of service followed by customers. 

D.
ASSESSMENT OF MICROBIAL QUALITY FROM SELECTED FOOD SAMPLES


The five food items namely idli, beef chilli, chilli chicken, panipuri and bhelpuri selected on the basis of customer preferences were assessed for its microbial quality. The subsamples were collected from the street food outlets situated in the different locations like sewage area, dusty area and less polluted area.

a)
Microbial count


One gram of food sample was weighed and mixed with 10 ml of sterile distilled water. This was 10-1 dilution and from the dilution, 1 ml was taken and serially diluted upto 10‑7 dilutions. 


For bacterial isolation 10-5, 10-6, 10-7 dilutions were selected and inoculated in nutrient agar plates using spread plate technique. These plates were incubated at 37(C for 24 hours. 


For fungal isolation 10-3, 10-4, 10-5 were selected and inoculated in potato dextrose sugar plates using spread plate technique and incubated at 25(C for 3-4 days.


Based on the above methods total microbial count was found out.

b)
Identification of bacteria from selected food samples


From nutrient agar plates, colonies were selected and identified the different bacteria by using microscopic and biochemical tests (Gaud, 2004). The details of the procedure is given in Appendix – IV.

c)
Identification of fungi from selected food samples


From dextrose agar plates, colonies were selected and identified by using lactophenol cotton blue staining method and scotch tape method (Sekar et al., 2008). The details of the procedure is given in Appendix – V.

E.
ANALYSIS OF DATA


The data collected were organized, tabulated, statistically analysed and interpreted scientifically (Kothari, 2008). The paired comparison test was done to test whether the location of the outlet has any influence on the microbial quality of foods.
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PLATE  I

INTERVIEW SCHEDULE
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SELF SERVICE
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PLATE  II

SELF SERVICE AND TYPES OF SERVING MATERIALS USED 

BY STREET FOOD VENDORS
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PLATE  III

METHOD OF WASHING
IV.  RESULTS AND DISCUSSION


The results and discussion of the study entitled, “MICROBIAL QUALITY OF FOODS SERVED IN SELECTED STREET FOOD OUTLETS” are discussed under the following headings :

A. Routine functions of the selected street food outlets

B. Hygienic practices of the selected street vendors 

C. View points of the selected customers and

D. Microbial quality of selected street foods

A.
ROUTINE FUNCTIONS OF THE SELECTED STREET FOOD OUTLETS

1.
Number of years of functioning

The details of number of years undertaking business by selected street food vendors is presented in Table  I.

TABLE – I

NUMBER OF YEARS UNDERTAKING BUSINESS

	Years of business
	Number
	Per cent

	< 10

10 – 20

20 – 30

> 30
	20

9

Nil

1
	67

30

Nil

3

	Total
	30
	100



Among 30 vendors identified, 67 per cent of vendors had started business less than 10 years, 30 per cent of the vendors were running the business for 10 to 20 years while only three per cent of the vendors were running business for more than 30 years.


It is noted that 67 per cent of the street food outlets were located in the market area where the customer inflow was more while the rest of them had chosen bus stand to run the business to avail the crowded population in that locality. All these vendors used cart, a physical structure where they could prepare and display the preparations. 

2a.
Sources of Purchasing


Purchasing of food commodities can be done from primary or secondary sources. The street food vendors found access to both the sources for purchasing and the details are depicted in Table II. 

TABLE – II

SOURCES OF PURCHASING

	Sources
	Number
	Per cent

	Primary Market

Directly from manufacturer

From farm

Secondary Market

Retail shop

Wholesale

Both 
	4

Nil

11

4

11
	13

Nil

37

13

37

	Total
	30
	100



It is clear that 37 per cent of vendors bought food items from retail shops because of its proximity to their stalls. The study evinced that 37 per cent of vendors followed retail and wholesale methods of purchasing as some items will be less expensive when purchased in bulk quantities. This may result in reducing the cost of production of food. 

2b.
Reasons for Choosing Suppliers


The reasons for choosing suppliers are shown in Table  III.

TABLE – III

MODE OF PURCAHSING AND ITS REAOSNS 

(N = 30)

	
	Purchased from

	Type of supplier
	Single supplier
	Many suppliers

	Reasons
	Number
	Per cent
	Number
	Per cent

	Quality

Reduced rate

Closeness to the shop
	9

11

Nil
	30

37

Nil
	10

Nil

Nil
	33

Nil

Nil



It is evident that 33 per cent of vendors purchased ingredients from many retailers and the rest bought from single supplier consistently. Out of 20 shops 30 per cent of vendors bought for quality and 37 per cent of vendors opted because of subsidized rates of commodities. 

3.
Maintenance of Records by Street Vendors


There were no records maintained by the street vendors, since the ingredients are purchased daily or twice in a week which does not require much inventory. Moreover the quantum of ingredients are purchased to meet the needs of a day or two.

4.
Type of Foods


Type of foods prepared by the selected vendors is listed in Table  IV and Figure I.

TABLE – IV

FOOD ITEMS PREPARED IN THE SELECTED 

STREET FOOD OUTLETS

(N = 30)

	Types of food
	Number
	Per cent

	Chaat items

Panipuri

Bhel puri

Masala puri

Tiffin items

Idli

Dosa

Fried items

Chilli chicken

Beef chilli

Fish fry

Vada

Bajji

Bonda 
	5

5

5

4

2

7

6

4

8

8

8
	17

17

17

13

7

23

20

13

27

27

27


* Multiple response.


Out of 30 shops, 16 shops sold a combination of various food preparations and 14 shops sold exclusive food items (single item) by which the street vendors had individual identity. Majority of the vendors sold chilli chicken, vada, bajji and bonda. It is observed that 17 per cent of street food vendors prepared chaat items like panipuri, bhelpuri and masala puri. The tiffin items like dosa and idli were prepared by seven and 13 per cent of street food vendors respectively.


In Delhi (2009) most of the vendors prepared chaat items and it is also very popular (Indiaholidayguide.blogspot.com).
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FIGURE – I

FOOD ITEMS PREPARED IN THE SELECTED STREET FOOD OUTLETS

5.
Expenditure Pattern


The expenditure pattern on food items is given in Table  V.

TABLE – V

EXPENDITURE PATTERN ON FOOD ITEMS IN SELECTED 

STREET FOOD OUTLETS

	Daily expenditure in Rupees
	Number
	Per cent

	< 500

500 – 1000

1000 – 1500

> 1500
	4

18

6

2
	13

60

20

7

	Total
	30
	100



The vendors expenditure pattern on food items ranging from less than Rs.500 to more than Rs.1500 per day. According to their customer turnover they spent money for food items. Same amount was spent for every day by all the vendors. However it is obvious that 60 per cent had spent Rs.500 – 1000 for purchasing ingredients daily. 

6.
Profit Earned


Profit earned by vendors is depicted in Table  VI and Figure  II.

TABLE – VI

DAILY PROFIT EARNED BY SELECTED STREET FOOD OUTLETS

	Range of profit in Rupees
	Number
	Per cent

	< 500

500 – 1000

1000 – 1500

> 1500
	1

16

11

2
	3

53

37

7

	Total
	30
	100



[image: image8.png]Percent of street food outlets

60

50

40

30

20

10

<500

500 - 1000 1000 - 1500

Range of profit in Rupees

>1500




FIGURE – II

DAILY PROFIT EARNED BY SELECTED STREET FOOD OUTLETS


The vendors earned a profit ranging from less than Rs.500 to more than Rs.1500 per day. It is obvious that 53 per cent of vendors earned Rs.500 – 1000 because they prepared more food items to meet more customer turnover in their stalls which resulted in more profit. The population of low income group also developed the habit of eating outside home especially in the street food outlets which would have facilitated the vendors to earn more profit. It is observed that the vendors who sold combination of food items had more earnings than the exclusive items sold by vendors. This may be attributed to increase in customer turnover in the street food outlets and availability of combination of food items were sold. 


Chukuezi (2007) studied that the largest number of 61 vendors (51%) claim a daily income of < US$ 20. These were mostly women and street artisans who complain that the harsh economic situation affects their daily income. 

7.
Customer Turnover


Customer turnover per day in selected street food outlets is shown in Table  VII.

TABLE – VII

CUSTOMER TURNOVER PER DAY

	Number of customers
	Number
	Per cent

	< 50

50 – 100

100 – 150

> 150
	4

13

6

7
	14

43

20

23

	Total
	30
	100



It is noted that, customer turnover ranged from less than 50 members to greater than 150 members. Those selling chaat and fried items got more customers because majority of the customers liked chaat items whereas fried items were preferred by customers since it was sold at reduced rates. 


Street vendors serving atleast 100 customers, comprised of upper, middle and low income groups in Patiala city (Ganguli et al., 2004). 

8.
Methods of Cooking Food


Cooking methods followed by selected street vendors is shown in Table  VIII.

TABLE – VIII

METHODS OF COOKING FOOD ITEMS IN SELECTED 

STREET FOOD OUTLETS

(N = 30)

	Methods of cooking
	Number
	Per cent

	Boiling

Steaming

Shallow fat frying

Deep fat frying
	13

2

2

16
	43

7

7

53


 
* Multiple response.

It is evident that 53 per cent of vendors used deep fat frying method for food items like vada, bonda, bajji and chilli chicken because most of the vendors sold fried items. Forty three per cent of vendors used boiling method to prepare tamarind water for panipuri and whole Bengal gram to mix with bhelpuri and masala puri. Seven per cent of vendors used steaming method to prepare idli and seven per cent of vendors used shallow fat frying for dosa. 

9.
Equipment Used for Cooking


Cooking  equipment  used  by  selected  vendors  is  presented in Table  IX.

TABLE – IX

EQUIPMENT USED FOR COOKING IN SELECTED STREET FOOD OUTLETS

(N = 30)

	Cooking equipments
	Number
	Per cent

	Kadai

Idli cooker

Tava
	18

4

12
	60

13

40


 
* Multiple response.

Many vendors selling combination of food items in the outlet preferred kadai, idli cooker and tava. Kadai made out of iron and aluminium was used for preparing fried items like chillichicken, vada, bajji and bonda. Idli cooker was used for tiffin items like idli and indolium or iron tava was used for chaat items like bhel puri, masalapuri and tiffin items like dosa. 

10.
Type of Water


Type of water used for preparation is given in Table  X.

TABLE – X

TYPE OF WATER USED FOR PREPARATION IN SELECTED 

STREET FOOD OUTLETS

	Type of water
	Number
	Per cent

	Potable water

Corporation water
	2

28
	7

93

	Total
	30
	100



It is seen that 93 per cent of the vendors used corporation water which  was stored in wide mouthed vessels. Only seven per cent of vendors used potable water which was stored in cans.


According to Rajal and Varsha (2004) all mobile street food units used tap water for cooking and for other purposes in Goa. 

11.
Fuel Used


The fuel used by the selected vendors are presented in Table  XI.

TABLE – XI

FUEL USED FOR FOOD PRODUCTION IN SELECTED 

STREET FOOD OUTLETS

	Type of fuel
	Number
	Per cent

	Gas 

Kerosene
	3

27
	10

90

	Total
	30
	100



It is clear that 10 per cent of street food vendors used gas for food production because cooking can be done quickly to meet the increasing customer turnover in their outlets. It is also observed that 90 per cent of the vendors used kerosene as fuel owing to its economy and less cost of production. Moreover, the availability of kerosene is easier and for kerosene stove will be convenient mobility.


Small businesses and street vendors in Jakarta are seeking ways to profit from the government ordered transition from kerosene to liquefied petroleum gas (Winarti, 2009). 

12.
Mode of Serving


Mode of serving pattern is presented in Table  XII.

TABLE – XII

MODE OF SERVING PATTERN

	Mode of serving
	Number
	Per cent

	After ordering

Ready prepared food
	12

18
	40

60

	Total
	30
	100



The food items like fish fry, chilli chicken, vada, bonda and bajji were prepared in advance and displayed in the glass cases of the carts. As and when the customer required these ready prepared foods were immediately sold out to the customer by 60 per cent of the vendors. The items to be mixed for the preparation of pani puri, bhel puri and masala puri were kept ready and prepared only at the time of order placed by the customers. Forty per cent of vendors mixed and served the customers immediately. 

13.
Materials Used for Serving


Disposable and non-disposables were used for serving foods in the street food outlets. The details of various materials used for service is listed in Table  XIII.

TABLE – XIII

SERVING MATERIALS USED IN SELECTED STREET FOOD OUTLETS

	Materials used for serving
	Number
	Per cent

	Stainless steel plate

Plastic plate with plantain leaf

Plastic plate

Silver coated paper

Newspaper cuttings
	11

3

5

1

10
	37

10

17

3

33

	Total
	30
	100



Street food vendors mainly used the disposables like plantain leaf, paper plates or newspaper for serving. Stainless steel plate and newspaper cuttings were used by 37 per cent and 33 per cent respectively for serving food items (Plate II). Except the stainless steel plate all other serving items were disposable and inexpensive. Stainless steel plate was washed with soap and water and plantain leaf was just washed with water before serving and disposed off after its use. 


A study conducted by Rajal and Varsha in Panaji on Street Food Units (2004) revealed that street food units offered take away service, plastic / paper service and serviettes provided by 55 per cent of vendors. 

14.
Packing Materials


Materials used for packing foods are given in Table  XIV

TABLE – XIV

PACKING MATERIALS USED FOR DISTRIBUTION OF FOOD IN 

SELECTED STREET FOOD OUTLETS

	Packing materials 
	Number
	Per cent

	Newspaper with butter paper

Polythene cover

Newspaper cuttings
	16

5

9
	53

17

30

	Total
	30
	100



It is evident that 53 per cent of vendors preferred newspaper with butter paper for packing the food items like idli, dosa and chilli chicken to keep them hot and also to avoid the spillage of accompaniment. Thirty per cent of vendors used newspaper cuttings for vada, bajji and bonda as it is inexpensive, while only 17 per cent of vendors used polythene cover for food items like pani puri, bhelpuri and masala puri.


Packaging materials used by food vendors in Ghana include both flexible and rigid types. A large portion of ready to eat foods are packed in soft or flexible materials, including broad leaves, paper and plastic film wraps (www.unu.edu). 

15.
Waste Disposal Methods


Waste  disposal  methods  followed  by  selected  vendors  are given  in Table  XV.

TABLE – XV

WASTE DISPOSAL METHODS FOLLOWED BY SELECTED 

STREET FOOD OUTLETS

	Disposal of waste
	Number
	Per cent

	Unit bins

Incinerator

Pits

Collection by municipality
	5

2

17

6
	17

7

57

20

	Total
	30
	100



Out of 30 vendors, 57 per cent of vendors used pits to dispose wastes closer to their location, for 20 per cent of vendors wastes were collected by municipality whereas 17 per cent of vendors used their own unit bins. Few vendors (7%) incinerated the wastes on their own near the premises of the outlets.


The wastes and garbage is usually discarded on nearby street which attract insects and rodents in Johannesburg (Mosupye and Vanholy, 2000). 

16.
Left Over Foods Managed by Selected Street Vendors


Majority of the vendors do not have left over foods. But only 13 per cent of vendors had left over food items like vada, bajji and bonda. Since the street food outlets are small in size, they prepared the food items based on the crowd. Moreover they prepare only required number of items as they lack storage facility. They need to dispose them immediately after the preparation. This type of small outlets prepare, serve and close, thus facilitated to produce adequate items and devoid of left over foods. Even if there is any leftover food it is not enormous to utilize it. So it was distributed either to poor community or to family members. 

B.
HYGIENIC PRACTICES OF THE SELECTED STREET VENDORS

1.
Cleanliness of Premises


Cleanliness of cart is shown in Table  XVI and Figure III.

TABLE – XVI

CLEANLINESS OF CART OF THE SELECTED VENDORS

	Cleanliness of cart
	Number
	Per cent

	Well cleaned

Cleaned

Not clean
	2

24

4
	7

80

13

	Total
	30
	100



It is noted that, seven per cent of the carts were well maintained as they covered their cart with newspaper before starting their work. Majority of eighty per cent of vendors cart were cleaned with duster cloth before starting their work. Only 13 per cent of carts were not clean, since it is a small premise and handled by single individual. They give priority for cleanliness of the outlet and maintained to attract the customers at large. 

2.
Cleanliness of Dress


Satisfactory level of cleanliness of dress by selected vendors is presented in Table  XVII and Figure III.

TABLE – XVII

CLEANLINESS OF DRESS BY SELECTED VENDORS

	Cleanliness of dress
	Number
	Per cent

	Well dressed

Satisfactory 

Not satisfactory
	2

25

3
	7

83

10

	Total
	30
	100



Eighty three per cent of vendors washed their dress and were neatly dressed, while only 10 per cent were not well dressed as they did not maintain standards of hygiene. Seven per cent of vendors maintained the hygienic practices by wearing aprons.


In most of the schools, good personal hygiene was lacking both for vendors and school children. There was only one school where vendors put on white aprons and head covering in urban areas (Food and Agriculture Organisation and Sokaine University, 2006). 

3.
Cleanliness of Hand


Cleanliness of hand is shown in Table  XVIII and Figure  III.

TABLE – XVIII

CLEANLINESS OF HAND BY SELECTED VENDORS

	Cleanliness of hand
	Number
	Per cent

	Good

Fair

Poor
	5

23

2
	17

77

7

	Total
	30
	100



Out of 30 vendors, 17 per cent of vendors hands were clean and good because after every preparation they washed their hands with soap water whereas 77 per cent of vendors hands were fair in cleanliness because they dipped their hand in the water in the basin. Only seven per cent of vendors hands were poor in cleanliness because they washed only after completing all their preparation.

4.
Cleanliness of Area


Table  XIX presents the cleanliness of work area.
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FIGURE  III

HYGIENIC PRACTICES OF THE SELECTED STREET VENDORS

TABLE – XIX

CLEANLINESS OF WORK AREA

(N = 30)

	Cleanliness of area
	Good
	Fair
	Poor

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Cooking area

Serving area

Washing area
	3

2

2
	10

7

7
	25

26

25
	83

86

83
	2

2

3
	1

7

7

10



Out of 30 units, cooking area, serving area and washing area of 10 per cent, seven per cent and seven per cent respectively were good because they maintained the hygienic practices whereas 83 per cent, 86 per cent and 83 per cent of vendors cooking, serving and washing area respectively were fair because their areas were located near the dustbin. Since their carts were located closer to the sewage seven per cent and 10 per cent of serving and washing areas were respectively poor. 


There was a lack of proper washing and cleanliness of premises in 15‑20 per cent of units while in about 40-45 per cent of food and utensils were not covered in Delhi (The Times of India, 2006). 


Soon after the preparation they closed the dishes with the lid, the wastes were immediately removed from the preparation area thus the cleanliness around cooking and preparation area were satisfactory. 

5.
Cleanliness of Equipment


Cleanliness of equipment by selected vendors is shown in Table  XX.

TABLE – XX

CLEANLINESS OF EQUIPMENT

(N = 30)

	Cleanliness of equipment
	Well cleaned
	Cleaned
	Not clean

	
	Number
	Per cent
	Number
	Per cent
	Number
	Per cent

	Cooking equipment

Serving equipment


	2

2
	7

7
	25

25
	83

83
	3

3
	10

10



Out of 30 units, only seven per cent of cooking and serving equipment were well cleaned because it was cleaned immediately by rinsing in hot water. Eighty three per cent of vendors cleaned the equipment by rinsing in the plastic tub as shown in Plate III. Ten per cent of the street food vendors did not maintain the cleanliness of cooking and serving equipment. 


Corboril (2002) found that there is no sanitation of equipment and utensils among street vendors in Caribbean.

C.
VIEW POINTS OF THE SELECTED CUSTOMERS

1.
Age, Gender wise Distribution of Selected Customers


Table  XXI shows the gender and age wise distribution of selected customers. 

TABLE – XXI

GENDER AND AGE WISE DISTRIBUTION OF THE SELECTED CUSTOMERS

	Gender
	Male (N = 398)
	Female (N = 22)

	Age in years
	Number
	Per cent
	Number 
	Per cent

	10 – 20

20 – 30

30 – 40

40 – 50 
	365

17

9

7
	92

4

2

2
	2

14

4

2
	9

64

18

9



It is observed that among the male subjects, 92 per cent belonged to the age group of 10 – 20 years whereas 64 per cent females come under the age group of 20 – 30 years. But only seven per cent of male and nine per cent of female were in the age group of 40 – 50 years.


Mishra (2007) observed that about 42 per cent of working men and women in the age group of 25 – 45 and 61 per cent of students in the age group of 14 – 21, consume foods from the street vendors in the day atleast once.


The study proved that the students and working population were mainly the clients of street food outlets. 

2.
Educational Status


Educational status of the customer is indicated in Table  XXII.

TABLE – XXII

EDUCATIONAL STATUS OF THE CUSTOMERS

	Educational status
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	High school

Higher secondary

College (graduates)
	228

139

31
	57

35

8
	1

3

18
	5

14

82



It is interesting to note that majority of female customers were found to be graduates while among male subjects 57 per cent had school education followed by 35 per cent who completed higher secondary school education.


A study by Martins (2006) showed that 64 per cent who bought street foods had secondary school qualification. However eight per cent of people with post secondary qualifications as well as university graduates also bought street foods in Gauteng. 

3.
Income Status


The  income  status  of  the  selected  customers   are   given   in  Table  XXIII.

TABLE – XXIII

MONTHLY INCOME STATUS OF THE WORKING GROUP 

OF SELECTED CUSTOMERS

	Monthly Income in Rupees
	Male (N = 27)
	Female (N = 9)

	
	Number
	Per cent
	Number 
	Per cent

	< 5000

5000 – 10000

> 10000
	8

9

10
	2

2

3
	Nil

4

5
	Nil

18

22



It is observed that all the customers selected did not belong to the working group except 27 male and nine female subjects. Since the age of customers ranged between 10 and 20 years, who were undergoing high school, higher secondary school or college education, they were not the earning members. 

4.
Type of Outlets Preferred


Type of outlets preferred by the customer is depicted in Table  XXIV.

TABLE – XXIV

TYPE OF OUTLETS CHOSEN BY SELECTED CUSTOMERS

	Type of outlets
	Daily
	Weekly
	Monthly

	
	Male (N = 398)
	Female (N = 22)
	Male (N = 398)
	Female (N = 22)
	Male (N = 398)
	Female (N = 22)

	Hotels

Street foods
	5 (1.0)

141 (35)
	-

1 (5)
	5 (1)

221 (56)
	3 (14)

14 (64)
	12 (3)

36 (9)
	10 (45)

7 (32)



Customers visited both hotel and street food outlets. Minimum customers preferred hotel food over street foods. It is identified that 35 per cent of male relished street foods on a daily basis because they liked the taste of the food and it is inexpensive. However, it is obvious that 56 per cent and 64 per cent of male and female respectively had street foods on a weekly basis. As far as the female subjects are concerned when they go out for  shopping, 45 per cent preferred hotel foods and 32 per cent opted for street foods.


The study conducted in Calcutta by Canet and Chakravarthy (2003) evinced that 33 per cent of the consumers purchased street foods on a daily basis while about 23 per cent patronized the stalls one to four times per week, others were only occasional consumers. 

5.
Expenditure for Street Foods


Expenditure  for  street  foods  by  selected  customers  is  shown  in Table  XXV.

TABLE – XXV

AMOUNT SPENT PER MONTH ON STREET FOODS

	Amount in Rupees
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	< 50

50 – 100

100 - 150

> 150
	43

144

102

109
	11

36

26

27
	7

9

2

4
	32

41

9

18



Majority of the selected customers were school students hence they spent more on street foods. Working customers also spent on both hotel and street foods. It is also observed that 36 per cent of male and 41 per cent of female spent Rs.50 – 100 on street foods twice a week, 27 per cent and 18 per cent of males and females respectively spent more than 150 as they ate outside daily. Only few of them spent less than rupees 50 because they want to spend time with friends and hence eating became more of a social activity.


In Malaysia and Philippines, 25 – 30 per cent of the household expenditure is spent on street foods (www.forum.urbanfeatures.net). Even in the present study noticed that there is a common habit of customers to dine out and interested to spending money on street foods.

6.
Order of Priority of Foods 


Foods consumed by selected customers is presented in Table  XXVI and Figure  IV.

TABLE – XXVI

ORDER OF PRIORITY OF FOODS CONSUMED BY SELECTED CUSTOMERS

	Priority of foods
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Pani puri

Chilli chicken

Masala puri

Bhel puri

Dosa

Idli

Fish fry

Vada

Bajji
	350

12

12

8

8

2

1

1

1
	88

3

3

2

2

1

0.2

0.2

0.2
	3

5

4

2

3

2

1

1

1
	14

23

18

9

14

9

5

5

5



Chaat items was consumed by more customers. Panipuri (88%) was liked first by male subjects. Among the female subjects chilli chicken (23%) ranked first followed by masala puri (23%), pani puri (14%) and dosa (14%).The rest of the items were consumed by 3 – 5 per cent of the customers. 

7.
Members accompanied while eating food outside


The customer had food outside alone or accompanied by friends or family members. These details are given in Table  XXVII.
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FIGURE  IV

ORDER OF PRIORITY OF FOODS CONSUMED BY SELECTED CUSTOMERS

TABLE – XXVII

MEMBERS ACCOMPANIED WHILE EATING FOOD OUTSIDE

	Members accompanied
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Family

Friends

Alone
	12

362

24
	3

91

6
	9

11

2
	41

50

9



The selected female subjects preferred to eat food away from home with their family members by 41 per cent and 50 per cent with their friends, as against 91 per cent of the males who enjoyed having foods with their friends. This shows that they had more social interaction with their friends rather than with the family members.


The customers had food outside mainly for replacing meals by 10 per cent of the subjects. Besides this 50 per cent of the females and 32 per cent of the male subjects had the habit of eating outside, after shopping. 

8.
Reasons for Dining Outside


Reasons for dining outside is shown in Table XXVIII. 

TABLE – XXVIII

REASONS FOR DINING OUTSIDE

	Priority of foods
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Have variety

For a change

Not possible to prepare at home

Like the taste
	34

109

81

174
	9

27

20

43
	3

9

1

9
	14

41

5

41



Majority of customers relished street foods for its taste. In order to avoid the monotony of having food at home, 27 per cent of males and 41 per cent of females preferred street foods. It is also noted that 20 per cent and 5 per cent of males and females subjects respectively had street foods due to inconvenience to prepare food at home.


Customers of street food vendors appreciated the service they got from vendors. They cited tastiness of street food as the main reason for buying street food in Gauteng (Martins, 2006). 

9.
Maintenance of the temperature of Food 


The food produced should be maintained at right temperature until it reaches the customers. This will ensure good quality of food and safe guard the health of the customers.


Temperature of the food at the time of serving is shown in Table  XXIX.

TABLE – XXIX

MAINTENANCE OF THE TEMPERATURE OF FOOD

	Maintenance of temperature
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Right temperature

Closer to right temperature

Ambient temperature
	110

289

17
	28

73

4
	4

18

Nil
	18

82

Nil



This shows that food vendors prepare foods in small quantities and just in front of the customer by which the customers can get the food at right temperature. The visibility of the item enables the customers to judge the freshness and appearance which directly influence them to purchase food items from the street vendors. The study revealed that 73 per cent of males and 82 per cent of females stated that the food served at the time of consumption was only closer to the right temperature. 


Howard and Bogh (2002) said that street vendors often keep cooked food at ambient temperature for prolonged periods of time and may heat the food only slightly before serving. All these factors may make the food from street vendors dangerous. 

10.
Satisfactory Level of Attributes of the Food Items


Satisfactory level of the attributes of the food items served to selected customer is shown in Table  XXX.

TABLE – XXX

SATISFACTORY LEVEL OF ATTRIBUTES OF THE FOOD ITEMS 

	Attributes 
	Highly satisfactory
	Satisfactory
	Not satisfactory

	
	Male (N = 398)
	Female (N = 22)
	Male (N = 398)
	Female (N = 22)
	Male (N = 398)
	Female (N = 22)

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Taste

Appearance

Flavour
	25

25

Nil
	6

6

Nil
	4

4

Nil
	18

18

Nil
	367

365

371
	92

92

93
	18

18

22
	82

82

100
	4

6

27
	1

2

7
	Nil

Nil

Nil
	Nil

Nil
Nil



Majority of the customers were satisfied with the taste of food whereas six per cent males and 18 per cent of females were highly satisfied with the taste of food because they liked them so much. It is also noted that, 92 per cent of males and 82 per cent of females were satisfied with the appearance of food whereas only two per cent of males were not satisfied.


It is observed that 93 per cent of males and 100 per cent of females were satisfied with the flavor of food whereas only seven per cent of males were not satisfied with the flavor of food. 

11.
Adequacy of the Food


The view point of adequacy of street foods served to the customer is presented in Table  XXXI.

TABLE – XXXI

ADEQUACY OF THE FOOD

	Adequacy of the food
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Adequate

Moderately adequate

Not adequate
	178

175

45
	45

44

11
	10

10

2
	45

45

10



It is noted that 45 per cent of each males and females were satisfied with the adequacy of the food. Only 11 per cent of males and 10 per cent of females stated that the quantity of foods like pani puri and bhel puri is not adequate. The quantity of food was inadequate when they mainly depend upon for their full meal in the late evening. 

12.
Types of Service


The  types of  service  as shown in Plate II is preferred by the customers in  street  food  outlets and it is  given  in Table  XXXII.

TABLE – XXXII

TYPES OF SERVICE PREFERRED BY SELECTED CUSTOMERS 

	Type of service
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Table service

Take away service

Open service without seating
	56

57

285
	14

14

72
	Nil

21

Nil
	Nil

95

5



It is noted that 14 per cent and 95 per cent of male and female customers respectively preferred take away service because they do not like the environment. Since self service (Plate  II) is preferred by 14 per cent of male customers visited the street food vendors. Street food outlet lend itself for quick service and can have food to their convenience. Mainly all the street food outlets had shortage of space to provide seating arrangement. Hence food was dined in front of the cart in the open air without any seating arrangement. In spite of that 72 per cent of male subjects preferred this type of outlet because of its quick service, easy access and less cost. 

13.
Satisfaction on Cost


Satisfaction   on   cost   of  the  food  by  customers  is   given   in  Table  XXXIII.

TABLE – XXXIII

SATISFACTION ON COST OF THE FOOD BY SELECTED CUSTOMERS

	Cost 
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Satisfactory

Not satisfactory
	389

9
	98

2
	20

2
	91

9



Out of 398 males, 98 per cent of males were satisfied with the cost of the food items while others were not satisfied because of variation of costs between the shops. As the cost of production is less the street foods are sold at less cost compared with the items in hotel being the repeated use of standardized recipes, simple procedure and minimum number of labour for production were followed. The vendors were able to sell the items at the lowest cost possible. 

14.
Satisfaction on the Environment


Satisfaction  on  the  environment  by   customers    is   given   in  Table  XXXIV.

TABLE – XXXIV

SATISFACTION OF CUSTOMERS ON ENVIRONMENT

	Environment satisfaction level 
	Male (N = 398)
	Female (N = 22)

	
	Number
	Per cent
	Number 
	Per cent

	Satisfactory

Not satisfactory
	368

30
	92

8
	12

10
	55

45



It is possible for the customers to get food with least time, and if they want to consume in the premise they can stay back and they can occupy their seat or take away the food and consume while walking or travelling since the parcel service enabled them to have food peacefully. So the study reveals that 92 per cent and 55 per cent of male and female customers respectively were satisfied with the environment of the street food outlets. 

D.
MICROBIAL QUALITY OF SELECTED STREET FOODS 

1.
Bacterial population of the selected food items


Bacterial growth was identified in the selected food items. The bacterial population of food items selected from the outlets located in less polluted area, dusty area and sewage area is presented in Table XXXV.

TABLE – XXXV

BACTERIAL POPULATION OF THE SELECTED FOOD ITEMS

	Food items
	Microbial counts (10-5)
	Comparison
	‘t’ values

	
	Less polluted area
	Dust
	Sewage
	
	

	Idli

Beef chilli

Chilli chicken

Pani puri

Bhel puri
	7

19

28

18

29
	8

21

165

32

83
	15

51

60

62

63
	Dust Vs less polluted area

Dust Vs sewage

Less polluted area Vs sewage
	2.31NS
0.59NS
9.3**


NS – Not Significant

** - Significant at 1 per cent level


The study revealed that the microbial counts were found in large numbers in the sewage area when compared to less polluted area due to insects and rodents. Moreover the vendors followed poor handling practices and the temperature of the food at the time of serving is not maintained at optimum level. The microbial count in chilli chicken and bhel puri were higher in dust area when compared to sewage area. This may be due to the exposure of foods in the open environment for a longer period of time. But the microbial count was significantly greater in the sewage area as against the food items sold in the less polluted area which is significant at one per cent level. It can be inferred that environmental pollution plays significant role in increasing the microbial quality of foods.


Koluman et al. (2008) identified vanomycin resistant enterococi and antibiotic resistance profiles of enterococcus spp. Present in burger which is sold by street vendors. 

2.
Fungal population of the selected food items


Fungal growth was identified in the selected food items. The fungal population of food items selected from the outlets located in less polluted area, dusty area and sewage area is presented in Table  XXXVI.

TABLE – XXXVI

FUNGAL POPULATION OF THE SELECTED FOOD ITEMS

	Food items
	Microbial counts (10-3)
	Comparison
	‘t’ values

	
	Less polluted area
	Dust
	Sewage
	
	

	Idli

Beef chilli

Chilli chicken

Pani puri

Bhel puri
	20

2

4

19

9
	48

9

8

21

15
	55

12

45

35

28
	Dust Vs less polluted area

Dust Vs sewage

Less polluted area Vs sewage
	3.18*

2.34NS
4.36*


NS – Not Significant

* - Significant at 5 per cent level


It is seen that microbial counts were found in large numbers in all the selected foods prepared in dust and sewage area when compared to the foods prepared in less polluted area. The presence of moisture content in food and atmospheric pollution may be the chances for the fungal growth.


The ‘t’ test shows that the fungal population in foods was more in dust area compared to foods prepared in less polluted area.


Similarly this significant result was noted in the foods prepared in less polluted area not sewage area.


Thus, there is a significant difference between the foods prepared in dust versus less polluted area and sewage versus less polluted areas at five per cent level. 


Haryani et al. (2008) on the total of 78 samples of street foods were examined in Malaysia. They identified the presence of Klebsiella pneumonia in the street foods due to unhygienic practices.

3.
Identification of bacteria and fungi


The bacteria and fungi identified in selected food items sold by street food vendors is presented in Table  XXXVII.

TABLE – XXXVII

ISOLATED BACTERIA AND FUNGI PRESENT IN THE SELECTED FOOD ITEMS

	Food items
	Bacteria
	Fungi

	Idli
	Pseudomonas spp., Bacillus spp., Salmonella spp., and Leunostoc spp.
	Rhizopus microsporus, and Aspergillus mucor

	Beef chilli
	Bacillus spp., Pseudomonas spp., Salmonella spp.and Streptococcus spp.
	Aspergillus mucor, Pencillium and Rhizopus microsporus

	Chilli chicken
	Bacillus spp., Pseudomonas spp. and Salmonella spp.
	Aspergillus niger and Mucor 

	Panipuri
	Bacillus spp., Leunostoc  spp., Pseudomonas spp., Salmonella spp. and Streoptococcus spp.
	Aspergillus niger, Mucor and Pencillium

	Bhel puri
	Pseudomonas spp., Bacillus spp., Salmonella spp., Leunostoc spp., and Streptococcus spp.
	Rhizopus microsporus, Aspergillus niger, Mucor and Pencillium 



The bacteria and fungi which is present in Idli may be due to the presence of moisture content and because food is stored at ambient temperatures for longer periods of time. Unhygienic practices may be the reasons for the presence of bacteria and fungi in beef chilli, panipuri and masala puri. The chilli chicken was kept in the open environment until it is served to the customer. Besides this, improper washing of vessels and poor maintenance of hygiene of the cart may be the contributing factors for the presence of bacteria and fungi in chilli chicken. The common bacteria present in selected food items were Bacillus spp., Pseudomonas spp. and Salmonella spp. and other organisms like Streptococcus spp., Leunostoc spp. which were present in idli, beef chilli, panipuri and bhel puri.


The common fungi present in all the selected food items were Aspergillus mucor and other organisms like Rhizopus microsporus were present in idli, beef chilli and bhelpuri. Aspergillus niger was present in chilli chicken, panipuri and bhel puri while Pencillium was present in beef chilli, panipuri and bhelpuri.


Mutela et al. (2001) found Bacillus spp., Staphylococci and Micrococci present in lentil sandwich, raw minced meat and egg sandwich which is sold by street vendors.


The study reveals that the environmental pollution as well as poor handling practices in preparation, storage and serving affect the quality of food and the microbes were present in all the selected street foods distributed to the customers.


Efforts are needed to impart education for the improvement of quality of street foods to safeguard the health of the customers. If the quality of foods are maintained well, there will be more customer turnover, and enhance the economic status of street food vendors. 
SUMMARY AND CONCLUSION


Street foods have become popular and available in many countries. Street foods are obtained from a street side vendor. Large varieties of foods are prepared by street vendors. Lower, middle and upper income group of people can prefer street foods as it is inexpensive. It also creates employment to many people. It is a source of convenient and affordable food. The consumers who depend on such food are more interested in its convenience than in its safety, quality and hygiene. In many cases the food is of poor quality, it represents a serious health risk due to unhygienic conditions. Moreover, street vendors often keep cooked food at ambient temperature for prolonged period of time which serves as the optimum temperature for the growth of many disease causing micro-organisms. 


Hence the study is undertaken to understand the various types of foods prepared by the vendors, food handling practices of the vendors, customer turnover and their preferences of street foods and to assess the microbial quality of street foods.


A total number of 30 outlets were selected by simple random sampling method. The details of the functions of food outlets was collected by a well framed interview schedule. 


A total number of 420 customers were selected to elicit their view point on street foods through questionnaire. A checklist was prepared and checked the hygiene and practices of the selected street food vendors. The microbial quality of selected foods were analysed to identify the presence of bacteria and fungal micro organisms.


The findings of the study are summarized below :

· The street food vending business was run by 67 per cent of vendors for less than 10 years whereas 30 per cent of the vendors were running the business for 10 to 20 years.

· Retail shopping was done by 37 per cent to buy food items while 13 per cent bought from whole sale market and the rest followed both retail and wholesale marketing.

· Thirty per cent of vendors bought from consistent supplier for its quality and 37 per cent of vendors bought for its reduced rate.

· Sixteen vendors sold a combination of various food items like idli and chilli chicken, panipuri, bhelpuri and masala puri, whereas 14 vendors sold exclusive food items like beef chilli, chilli chicken and idli.

· Sixty per cent of vendors spent Rs.500 – 1000 for purchasing ingredients daily whereas only seven per cent spent more than Rs.1500.

· Fifty three per cent of vendors earned Rs.500 – 1000 while only three per cent of vendors earned less than Rs.500.

· The customer turnover in 43 per cent of vendors was 50 – 100 per day and 23 per cent of vendors had more than 150 customers.

· Fifty three per cent of vendors used deep fat frying because most of the vendors sold fried items like vada, bajji, bonda and chilli chicken. Forty three per cent of vendors used boiling methods for the preparation of whole Bengal gram for mixing with bhel puri and masala puri.

· The major cooking equipment kadai was used by 60 per cent of vendors for frying the food items. Forty per cent of vendors used tava for dosai and beef chilli.

· Corporation water was used by 93 per cent of vendors while only seven per cent of vendors used potable water for cooking the food items.

· The main fuel used by 90 per cent of vendors was kerosene since it is cheaper while only 10 per cent of vendors used gas.

· The prepared foods were served by 60 per cent of vendors immediately without delay whereas 40 per cent of vendors completed final preparation of foods, only after placing the order by the customers. 

· Stainless steel plate was used by 37 per cent for serving the food items and 33 per cent used newspaper cuttings for serving the fried items like vada, bonda and bajji. 

· Fifty three per cent of vendors used newspaper with butter paper for packing the food items. Only few vendors used polythene cover and newspaper cuttings for packing the food items.

· Fifty seven per cent of vendors collected wastes in their own pits and 20 per cent of vendors wastes were collected by municipality.

· Cleanliness of the 80 per cent of vendors cart were satisfactory since they clear regularly, whereas only 13 per cent of vendors cart were not clean.

· Eighty three per cent of vendors were neatly dressed, while only 10 per cent were not well dressed.

· Seventy seven per cent of vendors hands were fair in cleanliness while only seven per cent of vendors hands were poor.

· It is observed that hygienic practices in cooking area and washing area were fair in 83 per cent of vendors whereas in serving area 86 per cent of vendors maintained fairly. Since their carts were located closer to the sewage area, the hygiene of cooking and washing area was respectively poor in 7 and 10 per cent of street food outlets.

· The cooking and serving equipment were clean in 83 per cent of vendors while only 10 per cent of vendors did not maintain it well.

· With regard to the details of the customers, 92 per cent of male customers belonged to the age group of 10 – 20 years whereas 64 per cent of females were in the age group of 20 – 30 years. 

· Fifty seven per cent of males had school education whereas 82 per cent of females were found to be graduates while only eight per cent of male customers were found to be graduates.

· Three per cent of male and 22 per cent of female customers earned more than Rs.10,000 per month. The rest of the customers are students they are not earning members. 

· Thirty five per cent of males relished street foods on a daily basis. Others consumed on a weekly or monthly basis and they opted for hotel foods also. As far as the female subjects are concerned 45 per cent preferred hotel foods and 32 per cent opted for street foods.

· Thirty six per cent of male customers spent Rs.50 – 100 for street foods whereas 41 per cent of female customers spent Rs.50 – 100 for4 street foods.

· Panipuri was liked the most by 88 per cent of male subjects but 22 per cent of female subjects liked chilli chicken.

· Ninety one per cent of males enjoyed having foods with friends but 41 per cent of females preferred to eat with their family members.

· Forty three per cent of males preferred street foods for its taste but in female subjects 41 per cent preferred street foods for a change.

· Majority of the customers consumed the food at closer to right temperature. 

· Majority of 92 and 82 per cent of males and females respectively were satisfied with the taste and appearance of food. 

· Forty five per cent of male subjects and 46 per cent of females were satisfied with the adequacy of the foods. 

· Since male population interested to spend the time with their friends while eating away from home, only 14 per cent preferred take away service but female subjects being graduates 95 per cent preferred take away service. 

· The cost of street foods was satisfactory to 98 and 91 per cent of male and female subjects respectively.

· The environment of the street food outlet was conducive to male customers as majority of them enjoy food with their friends. But it was not satisfactory to 50 per cent of the female subjects. 

· From the selected food samples, it is observed that the bacterial counts were more in sewage area. The common bacteria present in selected food samples were Bacilus spp., Pseudomonas spp. and Salmonella spp.

· From the selected food samples, it is observed that the fungal counts were more in dust and sewage area when compared to less polluted area. the common fungi present in selected food samples were Aspergillus mucor.

RECOMMENDATIONS FOR FUTURE STUDIES

1) Analyse the nutritional quality of street foods

2) Promote the development of nutritious street foods for a healthy customer.

3) Impact of counselling on food handling practices among street vendors. 
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APPENDIX  I

INTERVIEW SCHEDULE TO ELICIT THE DETAILS OF 
STREET FOOD OUTLETS

1.
Name of the outlet

:

2.
Name of the owner

:

3.
How many years are you doing this business ?

4.
No. of workers

:

5.
Duties allotted for workers
:

6.
What is the salary of the workers ?

7.
Type of Menu



Ala carte        
[image: image11.wmf]W




Table d’ Hote   
[image: image12.wmf]W




Cyclic menu   
[image: image13.wmf]W

   


Static menu      
[image: image14.wmf]W


8.
Sources of purchasing
:



Directly from manufacturer   
[image: image15.wmf]W

  
From farm   
[image: image16.wmf]W




Market   
[image: image17.wmf]W





Any other   
[image: image18.wmf]W


9.
Method of purchasing



Wholesale   
[image: image19.wmf]W


Retail   
[image: image20.wmf]W


Both   
[image: image21.wmf]W


Any other   
[image: image22.wmf]W


10.
Form of food purchased



Processed   
[image: image23.wmf]W

   

Unprocessed   
[image: image24.wmf]W


11.
Method of Payment



Credit   
[image: image25.wmf]W




Cash   
[image: image26.wmf]W


12.
Do you purchase from 



Single supplier   
[image: image27.wmf]W



Many suppliers  
[image: image28.wmf]W



If single supplier – why ?

13.
Maintenance of Records
:
Yes
No

1. Invoice Record

 
[image: image29.wmf]W

                
[image: image30.wmf]W





2. Purchase Order

 
[image: image31.wmf]W

                
[image: image32.wmf]W


3. Purchase Record

 
[image: image33.wmf]W

                
[image: image34.wmf]W


4. Stock Register

 
[image: image35.wmf]W

                
[image: image36.wmf]W


5. List of Menu

 
[image: image37.wmf]W

                
[image: image38.wmf]W


6. Details of Item Sold

 
[image: image39.wmf]W

                
[image: image40.wmf]W


7. Income Expenditure

 
 
[image: image41.wmf]W

                
[image: image42.wmf]W


14.
Frequency of Purchasing
:

	Perishable
	Amount
	Daily
	Weekly
	Monthly
	Non Perishable
	Amount
	Daily
	Weekly
	Monthly

	1. Vegetables
	
	
	
	
	1.   Poori
	
	
	
	

	2. Meat
	
	
	
	
	2.   Puffed  rice
	
	
	
	

	3. Chicken
	
	
	
	
	3.   Dry peas
	
	
	
	

	4. Fish
	
	
	
	
	4.   Flour
	
	
	
	

	5. Beef
	
	
	
	
	5.   Dhal
	
	
	
	

	
	
	
	
	
	6.   Rice
	
	
	
	

	
	
	
	
	
	7.   Masalas
	
	
	
	

	
	
	
	
	
	8.   Chilli powder
	
	
	
	

	
	
	
	
	
	9.   Tamarind

10. Oil
	
	
	
	


15.
Do you store the ingredients ?

Yes   
[image: image43.wmf]W

                
No   
[image: image44.wmf]W



If yes, what is the equipment used for storing ?

16.
Types of food prepared in your shop  :



Pani puri


[image: image45.wmf]W



Idli   


[image: image46.wmf]W




Bhel puri        

[image: image47.wmf]W



Dosa   

[image: image48.wmf]W


Masal puri
    

[image: image49.wmf]W



Vada   

[image: image50.wmf]W


Chilli chicken   

[image: image51.wmf]W



Bajji   


[image: image52.wmf]W


Beef chilli         

[image: image53.wmf]W



Bonda   

[image: image54.wmf]W


Fish fry            

[image: image55.wmf]W


17.
What is your daily expenditure for food items ?

18.
What is your daily profit ?

19.
What is the equipment used for cooking ?



Kadai

[image: image56.wmf]W




Idli cooker

[image: image57.wmf]W





Tava

[image: image58.wmf]W

  


Any other 

[image: image59.wmf]W


20.
What are the methods used for preparing the food ?



Boiling   
[image: image60.wmf]W



Steaming   
[image: image61.wmf]W


Deep fat frying   
[image: image62.wmf]W


21.
What type of water do you use for the preparation ?



Potable water   
[image: image63.wmf]W



Corporation water

[image: image64.wmf]W




Well water
   
[image: image65.wmf]W



Any other


[image: image66.wmf]W


22.
Type of fuel used :



Gas   
      
[image: image67.wmf]W

 

Kerosene

[image: image68.wmf]W




Charcoal   
[image: image69.wmf]W



Any other

[image: image70.wmf]W




23.
Do you prepare food :



After ordering   
[image: image71.wmf]W



Serve prepared food   
[image: image72.wmf]W


24.
Do you give choice of food to the customer ?



Yes   
[image: image73.wmf]W



No   
[image: image74.wmf]W


25.
What is the equipment used for service ?



Stainless steel plate   
[image: image75.wmf]W


Plastic plate with plantain leaf   
[image: image76.wmf]W




Plastic plate

   
[image: image77.wmf]W


Silver coated paper   
[image: image78.wmf]W




Any other

   
[image: image79.wmf]W


26.
What is the material used for packing food ?



Plantain leaf


[image: image80.wmf]W


Newspaper with butter paper

[image: image81.wmf]W




Polythene paper

[image: image82.wmf]W


Any other

[image: image83.wmf]W


27.
What is the detergent used for washing the equipments ?



Soap   
[image: image84.wmf]W


Powder   
[image: image85.wmf]W



Ash   
[image: image86.wmf]W


Any other   
[image: image87.wmf]W


28.
How do you wash stainless steel plate ?

29.
How do you wash plantain leaf ?



Washing

    
[image: image88.wmf]W



Wiping with dry cloth   
[image: image89.wmf]W




Wiping with wet cloth   
[image: image90.wmf]W



Any other                     
[image: image91.wmf]W


30.
Where will you dispose the waste ?



Bins






[image: image92.wmf]W







Incinerator





[image: image93.wmf]W





Throw away





[image: image94.wmf]W




Collected by Corporation or Municipality

[image: image95.wmf]W


31.
Do you have left over foods :



Occasionally   
[image: image96.wmf]W



Daily   
[image: image97.wmf]W



Weekly   
[image: image98.wmf]W



If so, what are the items ?

32.
How do you manage the left over foods ?

33.
What is the customer turnover per day ?

APPENDIX  II

CHECKLIST

1.
Cleanliness of area





Satisfactory


[image: image99.wmf]W



Partially satisfactory
  
[image: image100.wmf]W




Poor



[image: image101.wmf]W


2.
Cleanliness of dress




Well dressed


[image: image102.wmf]W



Satisfactory

[image: image103.wmf]W




Not satisfactory

[image: image104.wmf]W


3.
Cleanliness of hand



Good   
[image: image105.wmf]W



Fair   
[image: image106.wmf]W



Poor   
[image: image107.wmf]W


4.
Cleanliness of cart



Well cleaned   
[image: image108.wmf]W


Cleaned   
[image: image109.wmf]W



Not clean   
[image: image110.wmf]W


5.
Use of pan, supari



Yes   
[image: image111.wmf]W



No   
[image: image112.wmf]W


6.
Use of tobacco



Yes   
[image: image113.wmf]W



No   
[image: image114.wmf]W


7.
Use of smoking



Yes   
[image: image115.wmf]W



No   
[image: image116.wmf]W


8.
If there is wound, How do they handle the food ?



Closing   
[image: image117.wmf]W



Not closing   
[image: image118.wmf]W


Devoid of work   
[image: image119.wmf]W


9.
Cleanliness of preparation



Good   
[image: image120.wmf]W



Fair   
[image: image121.wmf]W



Poor   
[image: image122.wmf]W


10.
Cleanliness of cooking area



Good   
[image: image123.wmf]W



Fair   
[image: image124.wmf]W



Poor   
[image: image125.wmf]W


11.
Cleanliness of cooking equipment



Well cleaned   
[image: image126.wmf]W


Cleaned   
[image: image127.wmf]W



Not clean   
[image: image128.wmf]W


12.
Cleanliness of serving area



Good   
[image: image129.wmf]W



Fair   
[image: image130.wmf]W



Poor   
[image: image131.wmf]W


13.
Cleanliness of serving equipment



Well cleaned   
[image: image132.wmf]W


Cleaned   
[image: image133.wmf]W



Not clean   
[image: image134.wmf]W


14.
Cleanliness of washing area



Good   
[image: image135.wmf]W



Fair   
[image: image136.wmf]W



Poor   
[image: image137.wmf]W


15.
Cleanliness of water



Good   
[image: image138.wmf]W



Fair   
[image: image139.wmf]W



Poor   
[image: image140.wmf]W


APPENDIX  III

VIEW POINT OF THE CUSTOMERS
1.
Name



:

2.
Age



:

3.
Sex



:

4.
Education


:

5.
Income


:

6.
Frequency of eating outside
:

	Type of outlet

Outside
	Amount spent 

per month
	Daily
	Weekly
	Monthly

	1.   Hotels

2.   Street foods

3.   Motels

4.   Restaurant
	
	
	
	


7.
With whom you eat the street foods ?



Family
   
[image: image141.wmf]W

   

Friends   
[image: image142.wmf]W



Alone   
[image: image143.wmf]W



If alone, will you buy for your family ?

8.
At what time you will eat outside ?



Shopping   
[image: image144.wmf]W


Replace meals   
[image: image145.wmf]W


Any other   
[image: image146.wmf]W


9.
What is the reason for eating outside ?



Have variety




[image: image147.wmf]W




For a change




[image: image148.wmf]W




Not possible to prepare at home

[image: image149.wmf]W




Like the taste




[image: image150.wmf]W


10.
What type of food you like most ?



Pani Puri


[image: image151.wmf]W



Idli   


[image: image152.wmf]W




Bhel Puri        

[image: image153.wmf]W



Dosa   

[image: image154.wmf]W


Masala Puri    

[image: image155.wmf]W



Vada   

[image: image156.wmf]W


Chilli Chicken   

[image: image157.wmf]W



Bajji   


[image: image158.wmf]W


Beef Chilli         

[image: image159.wmf]W



Bonda   

[image: image160.wmf]W


Fish Fry            

[image: image161.wmf]W


11.
Taste of the food is



Highly satisfactory

[image: image162.wmf]W



Satisfactory

[image: image163.wmf]W




Not satisfactory

[image: image164.wmf]W


12.
Maintenance of temperature at the time of serving food ?


(eg : Idli, Dosa, Vada, Bajji, Bonda)



Right temperature


[image: image165.wmf]W



Closer to right   
[image: image166.wmf]W






Ambient temperature

[image: image167.wmf]W


13.
Appearance of the food is



Highly satisfactory

[image: image168.wmf]W



Satisfactory

[image: image169.wmf]W




Not satisfactory

[image: image170.wmf]W


14.
Are you satisfied with the flavour of the food ?



Yes

[image: image171.wmf]W



No

[image: image172.wmf]W


15.
Adequacy of quantity of food is



Adequate
   
[image: image173.wmf]W




Moderately adequate   
[image: image174.wmf]W




Not adequate   
[image: image175.wmf]W




16.
Types of service preferred



Self service
   
[image: image176.wmf]W


Counter service  

  
[image: image177.wmf]W




Parcel service  
[image: image178.wmf]W


Open service without seating
  
[image: image179.wmf]W


17.
Are you satisfied with the cost of the food ?



Yes

[image: image180.wmf]W



No

[image: image181.wmf]W


18.
Are you satisfied with the environment ?



Yes

[image: image182.wmf]W



No

[image: image183.wmf]W


APPENDIX – IV

IDENTIFICATION OF BACTERIA FROM FOOD SAMPLES


From nutrient agar plates, colonies were selected and identified by using microscopic and biochemical tests. 

Gram Staining


Bacteria cells were stained with suitable dyes to obtain better contrast for viewing them under the microscope. The usual method for microbiological examination of bacteria is the Gram’s staining method. By this method bacteria are divided into two groups – Gram Positive and Gram Negative. Usually 6-24 hours old cultures were used for staining purpose. A loopful of cultures were taken and mixed with saline and then transferred to a clean glass slide and subjected to Gram’s reaction.

Motility


Some bacteria exhibit the property of movement in a liquid phase, with the help of their flagella. This movement is referred as motility under microscope by using hanging drop technique. A loopful of culture was placed on cover slip and hanging drop technique was performed for motility.

Catalase


Place a speck of young culture on a  glass slide and flood with 2 drops of 30 per cent H2O2 (H2O2 bottle is usually stored in a refrigerator. Bring the temperature of H2O2 to room temperature before the test). Evolution of gas from the culture indicates positive test for catalase.

IMVIC Test


The isolated organism were inoculated on appropriate media and incubated. Biochemical test were evaluated by using appropriate reagents.

Indole Test


A loopful of pure culture was inoculated into indole medium, after incubation of 24 hours the Kovac’s reagent was added. The results were recorded.

Methyl Red Production Test


A loopful of culture was inoculated into 5 ml of MR-VP broth and incubated for 24 hours, after incubating 5 drops of methyl red indicator was added and results were recorded. 

Voges Proskauer Test


From the overnight broth culture a loopful was inoculated into 5 ml MR-VP broth and incubated at 37(C for 24 hours. After 24 hours of incubation to the tubes 0.6 ml of alpha – napthol solution and 0.2 ml KOH solution were added. The tube was shaken vigorously and allowed to stand and results, were recorded.

Citrate Utilization Test


From the overnight broth culture one loop was streaked on Simmon’s citrate agar slant. The slant were incubated for 24 hours at 37(C, change of colour in the medium from green to blue was recorded. 

Triple Sugar Iron (TSI) Agar Test


Select 2 or 3 typical (or suspected ) colonies from each selective agar. TSI + NaCl3 (Triple Sugar Iron Agar with 3% salt). Stab but and streak on slant, incubate for 24 hours. The changes in the coloration of slope and butt was observed of recorded. 

APPENDIX – V

IDENTIFICATION OF FUNGI FROM FOOD SAMPLES


From potato dextrose agar plates fungal colonies were selected and identified by using lactophenol cotton blue staining method and scotch tape method.

Procedure – Scotch Tape Method

1. Take a clean glass slide and place a drop of lactose phenol cotton blue.

2. A piece of cellotape was taken and gently pressed into the colonies on the potato dextrose agar.

3. Then the cellotape was pressed into the clean glass slide.

4. Then observed under microscope using oil immersion.

Lactose Phenol Cotton Blue Method

1. Take a clean glass slide and place a drop and lactose phenol cotton blue.

2. By using a teaser the fungal colonies were taken.

3. Then mixed into the lactose phenol cotton blue.

4. Then put a glass cover on the lactose phenol cotton blue then observed under microscopic.
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