
 

 

 

Abstract— Despite the poverty in the world, part of all food 
produced in the world is wasted. The contrast of high food production 

in the world with hunger, food insecurity and food waste points to the 

need for combined action and the use of technologies as a solution to 
combat and eradicate hunger and food waste. 

Food banks have sprung up worldwide receiving food surpluses 

and passing on to the needy. These have been encouraged by the 

ONU - United Nations Organization, however, the lack of quality 
assurance of these foods already in the food bank has restricted the 

desired shipment. In this sense, ionizing radiation applied in food 

brought many positive results, such as increased validity and control 

insect infestation. So, the aim of this study was to initiate a 
partnership between irradiation and the food bank through the 

development of a questionnaire to evaluate the knowledge and 

acceptance of individuals in the food bank in Brazil. 

In addition, this study aimed to standardize a basis questionnaire 
for future research assessment of irradiated foods and disseminate 

irradiated food. 

For the construction of the questionnaire as a measuring 

instrument, a comprehensive and rigorous literature review was 

made. The questionnaire as a measurement instrument was submitted 

to the research ethics committee and approved.  

As a result, the questionnaire has three parts, personal issues, 
assertive issues and questions of multiple choices and finally an 

informative question with video. 

The questionnaire was applied in Ceagesp food bank in the biggest 

center of food in Brazil. 

 

Keywords— Food bank, food waste, irradiation food, 

questionnaire, sensory analysis.  

 

 

I. INTRODUCTION 

reating and strengthening public policies aimed at the 

most vulnerable populations, improving the population's 

diet to combat obesity, adopting measures to reduce food 

waste and addressing issues related to climate change are the 

main challenges for Brazil, according to Report of the United 

Nations Food and Agriculture Organization (FAO [10]. 

More than 190 countries have committed themselves to the 

ONU General Assembly with goals and targets and food 

security is present with ambitious goals: to eradicate poverty 

in all its forms by 2030, to achieve food security and to 

improve nutrition. 

Brazil has an important role in this process, since the country 

has the capacity to become tone of the largest exporter of food 

in the world in the coming decades. It is the third largest 

producer of fresh fruit.  Approximately U$ 5 billion revenue 

from the production of 17 million tons of vegetables which 

grew over 30% in the last ten years. Of the total produced in 

the country, 20 million are intended for fresh consumption 

distributed between the domestic and foreign markets [9].  

An initiative to reduce surplus production or leftover results of 

maneuvers for price maintenance and thus decrease food 

waste has been the food banks. Food Banks are non-profit 

organizations that collect, classify, store and distribute food to 

entities that serve people in need. They also help fight food 

waste, recover surplus food and distribute it to those in need. 

The Food Bank in Brazil is an initiative of food supply and 

security and works through the collection of products not 

marketed by wholesalers and farmers. Donations are also 

received from the Food Acquisition Program coordinated by 

the Ministry of Social Development and Fight against Hunger, 

with the objective of guaranteeing access to food in quantity, 

quality and regularity to the populations in situations of food 

and nutritional insecurity. 

The assurance of the qualities of food from food banks in 

relation to the expiration date and the non-propagation of 

foodborne diseases is a concern that sometimes limits the 

integral distribution of food 

To guaranteeing quality and regularity new technologies as 

irradiation expresses many positive results, such as validity 

and insect infestation control increased [3]. 

Although food irradiation technology is well regulated and 

approved, there are obstacles to commercialization, which 

overcome technical and scientific limitations, but run up 

against cost and acceptance. 

Instruments of evaluation of acceptance have been used in 

several studies. The objective of this research was to develop 

an instrument for measuring consumer acceptance, which was 

also a vehicle for dissemination and information on irradiation 

technology in foods 

II. REVIEW  

Brazil had a turnover of U$ 5billion with the production of 

17,000 thousand tons of vegetables that grew more than 30% 

in the last ten years. It is the world's third largest producer of 

fresh fruit (46 million tonnes annually between 2006 and 

2009) and is preceded only by China (175 million tonnes) and 

India (57 million tonnes). Of the total produced in the country, 

20 million are destined for fresh consumption distributed 

between the internal and external market. Of the 23 million 

tons of fruit applied in processing, 12 million are exported, 

and 45% of production is destined for the domestic market 

[14]. However, in 2013 according to the Brazilian Institute of 

Geography and Statistics (IBGE), 7.2 million people faced 
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hunger and lack of a balanced diet in Brazil in contrast to the 

amount of food losses and wasted food (mainly vegetables and 

fruits) that would be sufficient to achieve food security [9]. 

One third of all food produced for human consumption in 

the world is lost or wasted. 

An important methodological reference refers to the 

distinction between food losses and food waste. The first 

refers to the reduction of the mass of food during the 

production process, at the stages of production, post-harvest, 

processing and distribution, involving the production destined 

directly for human consumption or animal feed or other 

purposes as biofuels. They are due to inadequate or inefficient 

procedures that cause losses or damages to the products in the 

processes of manipulation, transformation, storage, 

transportation and packing [12]. 

The second refers exclusively to the reduction of the 

volume of food destined exclusively for human consumption 

and that occurs in the final stage of the chain of the food 

chain, that is, it is a phenomenon associated with the 

inefficiency of the distribution process, for the wholesale and 

retail trade And consumption. Their causes are due to the fall 

in the commercial value of the product offered by the excess 

production, damages in the appearance of the food or the 

consumption not realized after the purchase, but not 

necessarily of its nutritional value [12]. 

Although there is a causal relationship between losses and 

subsequent waste as in cases of biologically deteriorating 

damaged products, waste is essentially a phenomenon 

resulting from the non-consumption of the products whose 

supply has reached the sphere of distribution in wholesale, 

retail or acquisition [12]. 

Against Poverty and Misery, responsible for the hunger 

situation experienced by millions of people around the world 

and in the face of legislation and the code of ethics, there are 

Food Banks in the world. In the United States since the late 

1960s, food banks and food rescue programs have been 

established and it is currently estimated that there are over 200 

banks scattered throughout the United States. In Canada, there 

are over 615 Banks in this category and France has 79 Food 

Banks. The idea also spread to other European countries and 

other Food Banks were created in Belgium, Italy, Ireland, 

Portugal, Great Britain, Poland, Greece, Spain and others. 

There are also Food Banks operating in Mexico, Uruguay, 

Argentina, Colombia, and other Latin American countries 

[16]. 

Food banks are organizations that order food and groceries 

from a variety of sources. These banks receive and store the 

products in a space to distribute it to the needy families and 

individuals through the human service charitable agencies. 

Food banks, in this sense, are organizations that have a logistic 

structure capable of receiving, selecting, evaluating and 

donating food to institutions and people in need, and can have 

multiple purposes of community action [16]. 

Some social organizations process the food they receive and 

supply the people, who come to the organization with a ready-

to-eat dish. Other organizations are like a food pantry, 

providing the needy individuals with food for domestic 

preparation and consumption. Institutions served by food 

banks and food rescue programs include community centers, 

cafeterias, shelters, day care centers and senior programs.  

The idea of organizing and seizing the food resources that 

for various reasons would be wasted has spread all over the 

world, and a wealth of similar activities can be found 

worldwide, since individuals in need are found in both 

industrialized countries and countries Developing and 

emerging countries. In Brazil, this social project appears as a 

non-governmental initiative and since 2003 was incorporated 

as object of public policies of food and nutritional security 

through the creation of a food bank in the Company of 

Warehouses and General Warehouses of São Paulo, 

CEAGESP. It is the largest warehouse in Latin America and 

the third largest in the world. The CEAGESP Food Bank 

(BCA) collects, selects and distributes food to municipal food 

banks and social entities in the State of São Paulo. The 

products donated to this bank are offered by wholesale 

producers and merchants, the company's licensees. Altogether, 

averages of 200 tons of food per month are distributed to more 

than 160 entities. In a survey carried out with the donors of the 

food bank of CEASA Minas (Prodal), it was observed that 

donations of food to the bank located in the warehouse are the 

result of four superimposed factors: the occurrence of non-

marketed surpluses, usually in the harvest period; High prices 

in relation to their possible substitutes and donations resulting 

from products of high perishability and rapid maturation that 

significantly lose their value to the wholesale [7]. Thus, these 

are donations of products in optimal conditions of 

consumption, but often with advanced maturity, donated 

mainly as a strategy to sustain the price level of the product 

and also by social responsibility. This state of advanced 

maturation demands from the BCA an emergency action in the 

expedition of these foods to the registered institutions and of 

them the same agility in the reception and use. Although the 

CEAGESP Food Bank works to value and promote the 

processing of donated foods, there is still a contingent of food 

that is not used and is therefore wasted. The waste at that 

moment when the food is already between the warehouse and 

the BCA or between the latter and the institution occurs for 

reasons such as lack of solidarity marketing of the program, 

lack of transportation, legal and mainly, quality insecurity Of 

the product [7]. The numbers of this waste are controversial 

because of the lack of detailed research, but it is a fact that 

part of the food that is not even shipped by the BCA can be 

minimized, as well as the waste in the own institutions due to 

the low shelf life and the lack of guarantee Of the quality of 

the food. This insecurity is grounded in the risk of foodborne 

illness (DTAs). According to the World Health Organization 

[18], DTAs are responsible for the high overall mortality rate, 

more particularly for children, the elderly and the immuno 

compromised, since they are the most susceptible individuals. 

Fruit, vegetables and vegetables (FLV) can be contaminated 

with pathogens from human, animal or environmental sources 

during growth, harvesting, transport, additional processing and 

handling [8]. In addition, mechanical damage to cells during 

transport and handling may increase the tissue senescence rate, 



 

 

reducing its resistance to microbial deterioration [2]. Another 

concern is the possible formation of biofilms by pathogens in 

plant tissues, which allows survival in a hostile environment 

and decreases the effectiveness of commonly used 

disinfectants. As a result, FLVs can be a vehicle for 

transmitting bacterial, parasitic and viral pathogens, capable of 

causing disease in humans [6]. Contamination of fresh fruits 

and vegetables is of particular concern because such products 

are likely to be consumed raw without any microbiologically 

lethal processing, thus posing a potential safety problem [4]. 

Methods of safe production, adequate disinfection and 

decontamination procedures are therefore critical steps to 

ensure the safety of these foods [1]. Because of the many 

positive results that the use of radiation energy in food has 

shown in the fields of application, such as in the control of 

insect infestation, destruction of pathogenic bacteria, fungi and 

yeasts, delay of maturation and fruit senescence, which can be 

considered as a potential solution to the problem of wastage 

due to quality insecurity and short shef life, which can 

contribute to the optimization of BCA resources.  

Radiation can be defined as the emission and propagation of 

energy or particles through space or matter and irradiation is 

the process of applying radiant energy to any target, in this 

case, a given food [11].  

Ionizing irradiation is caused by the breakdown of 

deoxyribonucleic acid (DNA) molecules into the cell of an 

organism, which impairs the cell from replicating and results 

in sterilization or death [8]. According to the National Agency 

of Sanitary Surveillance [17], sources of radiation are those 

authorized by the National Nuclear Energy Commission, in 

accordance with the relevant standards, namely radioactive 

isotopes emitting gamma radiation - Cobalt 60; X-rays 

generated by machines that work with energies up to 5 MeV 

and electrons generated by machines that work with energies 

up to 10 MeV. The amount of energy absorbed is called the 

dose. The unit in the International System of Units is gray 

(Gy) and equals 1J / kg of food [16]. The lack of information 

and dissemination of benefits on the irradiation process in 

foods has delayed important contributions of this technology 

to new application niches. The objective of this work was to 

develop a questionnaire to evaluate the knowledge and 

acceptance of individuals from the food bank. In addition, this 

questionnaire also disclosed the irradiation applied in foods. 

III. MATERIALS AND METHODS 

 

The questionnaire was elaborated according to the exigencies 

of the ethics committee in research and the questions were 

rigorously researched in literature review and altered 

whenever the pretest steps indicated need. [13]. It covered 

qualitative research, Questionnaires, sensory evaluation and 

food irradiated. Three stages of pre-tests - were necessary and 

related fields of experts were consulted. 

Before the beginning of the research with the individuals the 

questionnaire was submitted to the ethics and research 

committee and was approved under the number 1.219.936.   

[5]. 

A. Literature 

Database for literature and review literature: 

      Academic Google; Science Direct; SciELO; Scopus; 

Library Brazilian digital theses and dissertations (BDTD); 

Free: Magazine free access (CNEN) 

B.   Structured questionnaire  

Structured questionnaire pre-established was material of the 

project's field research.  

Construction stages and validation of questionnaire: 

 

Construct definition 

Formulation Item 

Literature search 

Expert opinion  

(Nutritionists, experts and researchers in food science, 

health, agriculture, environment, marketing and journalism) 

N= 30 

Researcher's opinion and guidance 

Opinion of small focus group sample 

N = 20  

Semantic appropriateness of items: 

Journalism, letters and nutrition professionals were 

consulted. N = 5 

Escalation answers 

Categorical, visual analogue scale or ordinal. 

 

Pretest 1 

N = 20 in March 2016 

 

 

 

Fig 1. Image of the questionnaire applied at Ceagesp Food Bank 



 

 

The questionnaire was applied with 100 individuals N = 100 

in a quiet place, with natural ventilation and natural light. 

The space was provided by the food bank with benches and 

chairs. 

  

IV. CONCLUSION 

As initial results 30 % of participants of Ceagesp bank had 

already heard of the Food irradiation, but did not know about 

the mechanism, so they rejected the idea to associate with 

radioactivity and danger. 

The video showed in the last question of questionnaire and 

application of the questionnaire disseminated the idea of 

security.  

All individuals declare understand the goal of treatment and 

accept buy and consume irradiated food after them.  

As a next step of this work this is planned a production of 

dehydrated fruits and vegetables in scale at Ceagesp food bank 

for to be submitted to irradiation and after irradiated to be 

resold in self serves food machines in hospitals, gas station, 

parks and universities. 
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