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1. Course Name:  

Minimizing Postharvest Losses 

2. Course Description:  

"Innovative Approaches to Minimize Post Harvest Losses within Food Chain "project is 

supported by the Ministry of the European Union and it is carried out under the coordination 

of Central Research Institute of Food and Feed Control in Bursa. Project stakeholders are 

General Directorate of Agricultural Research and Policies (TAGEM), Gaziantep University 

(GU), Bursa Metropolitan Municipality (AGRICULTURE INC.) and Bursa Commodity 

Exchange (BTB) from Turkey. Overseas stakeholders of the project are Food Canning 

National Technology Center (CTC) from Spain, Dunarea De Jos University (UDJ) from 

Romania and Food Association (IFA) from Austria.  

The project aims to reduce post-harvest losses and to improve the quality, safety, and 

marketability of selected horticultural products by developing a training package that meets 

vocational training needs in the post-harvest sectors (food supply chain). It has also been 

aimed in this project to prepare a curriculum to serve prepared document in a well planned 

programme to all possible stakeholders of the sector. In that respect this course will help to 

increase the knowledge and ability of attendants by using well prepared, flexible, easy 

teaching instruments such as videos, animations, power point presentations. In addition, the 

attendants will have the chance to observe and ask their questions at any stage of postharvest 

processing in place in the planned side visits of curriculum.   

3. Course Objectives: 

Food loss and waste have many negative economic and environmental impacts. 

Economically, they represent a wasted investment that can reduce farmers’ incomes and 

increase consumers’ expenses. Environmentally, food loss and waste inflict a host of impacts, 

including unnecessary greenhouse gas emissions and inefficiently used water and land, which 

in turn can lead to diminished natural ecosystems and the services they provide. 

While the number of food insecure population remains unacceptably high, massive quantities 

of food are lost due to spoilage and infestations on the journey to consumers. However, one of 

the major ways of strengthening food security is by reducing these losses.  
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Demand for vegetables and fruits are increasing in parallel with population growth. According 

to United Nations Food and Agriculture Organization (FAO) 2016 data; over the 57 million 

hectares of land, 1.07 billion tons of fresh vegetables were produced all around the world. 

This value was 865 million tons of fresh fruit for 65 million hectares of land.  The shelf life of 

fresh fruits and vegetables are restricted with few hours to few weeks at ambient conditions. 

The estimated postharvest losses of fresh fruits and vegetables are 5–35 % and 20–50 % in 

developed and developing countries, respectively (Kader, 2002). The moisture loss, bruising 

and subsequent decay are leading degradation types which responsible with disposal of fresh 

fruits and vegetables (Ray and Ravi 2005). A number of factors (processing, storage and 

distribution conditions) plays role on these deteriorative reactions during the journey of fruits 

and vegetables from grower to consumer. The large scales of postharvest losses are generated 

if these factors are not controlled properly. 

So, it is crucial to teach the facts of postharvest losses, postharvest technology, postharvest 

management and marketing to all stakeholders. Reduction of postharvest losses is only 

possible to train farmers, processors, traders and salesman. This course will have the 

following content in general; 

 Postharvest losses in Fresh Fruit and Vegetable Sector  

 The role of harvesting methods to reduce losses.  

 The importance of transportation and storage in reduction of postharvest losses.  

 The effects of packaging on postharvest behaviour of fruits and vegetables.    

 Appropriate valorization technologies of the wastes from fresh fruits and vegetables. 

 Sales conditions in retail and wholesale market 

 Marketing of fresh fruits and vegetables 

 Discussion on reduction of losses for targeted fruits (cherry, grape, fig, strawberry) 
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4. Length of Course:  

Course has 5 lecture hours and 4 practical hours (side visits) per week for 8 study weeks (2 

Months); [i.e. 40 lecture hours and 32 practical hours]. 

N.B.; This course also designed as an elective course for BSc students in Turkey and 

Romania. Course has 3 lecture hours and 2 practical hours (side visits) per week for 15 study 

weeks [i.e. 45 lecture hours and 30 practical hours].  

5. Certification: 

The candidates will get an attendance certificate by the end of the course if they are successful 

in the examinations. 

6. Teaching, Examination and Assessment Scheme 

Teaching Scheme  

(Hours/Week) 

Examination Scheme 

Lecture Practical Oral Case studies Presentations Written 

exams 
Total 

Mark 

4 4 20 20 15 45 100 

 

 

The students will be assessed through comparison with standards. The required standarts are 

the learning outcomes of the course defined in Section 8. If the student demonstrates the 

required standard, then that person is considered competent. 

 

 

Assessment methods are summarised as follows 

Method Purpose Tool 
Oral questioning Assess knowledge skills Interview one- on -one 

Case studies Assess underpinning knowledge  

Assess problem-solving skills 

Scenarios 

Written questions 

Student presentations Assess underpinning knowledge 

Assess presentation skills 

- Observation 

- Written report 

- Verbal feedback 

Written assessments Assess knowledge skills - Worksheets 

- Multiple choice 

- Written short answers 
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7. Course Outline 

Week Topic(s) 

1 Postharvest losses in Fresh Fruit and Vegetable Sector  

2 The role of harvesting methods to reduce losses 

3 The importance of transportation and storage in reduction of postharvest losses  

4 The effects of packaging on postharvest behaviour of fruits and vegetables   

5 
Appropriate valorization technologies of the wastes from fresh fruits and 

vegetables 

6 Sales conditions in retail and wholesale market 

7 Marketing of fresh fruits and vegetables 

8 Discussion on reduction of losses for targeted fruits (cherry, grape, fig, tomato)  

 

8. Learning Outcomes: 

By the end of the course, learners will be able to: 

 Understand various concepts in relation to food losses, postharvest technology, waste 

valorisation and marketing.  

 Understand the reasons and the way to reduce postharvest losses. 

 Understand the importance of attentive harvesting in reduction of postharvest losses. 

 Understand the importance of transport and storage in reduction of postharvest losses. 

 Understand the effects of packaging on postharvest behaviour of fruits and vegatables 

to reduce postharvest losses. 

 Understand the ways for the valorisation of wastes of fresh fruits and vegetables.   

 Understand causes of losses in stage of retail and wholesale marketing. 

 Understand the marketing channels both in Turkey and Europe and types of trade in 

European Union 
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9. Textbook(s) 

 Anonymous. (2018). Training need assessment and country survey report, “Best 

Innovative Approach to Minimize Post Harvest Losses within Food Chain for VET” 

project. 

 Anonymous. (2018). Best harvesting techniques training material, “Best Innovative 

Approach to Minimize Post Harvest Losses within Food Chain for VET” project. 

 Anonymous. (2018). Best storage and transportation practices training material, “Best 

Innovative Approach to Minimize Post Harvest Losses within Food Chain for VET” 

project. 

 Anonymous. (2018). Packaging opportunities training material, “Best Innovative 

Approach to Minimize Post Harvest Losses within Food Chain for VET” project. 

 Anonymous. (2018). Sales conditions in retail and wholesaler market training material, 

“Best Innovative Approach to Minimize Post Harvest Losses within Food Chain for 

VET” project. 

 Anonymous. (2018). Food losses valorization applications tranining material, “Best 

Innovative Approach to Minimize Post Harvest Losses within Food Chain for VET” 

project. 

 Anonymous. (2018). Marketing opportunities of fruits training material, “Best Innovative 

Approach to Minimize Post Harvest Losses within Food Chain for VET” project. 

10. Reference Books 

 Barman, K., Sharma, S., Siddiqui, M.W. (2018). Emerging Postharvest Treatment of 

Fruits and Vegetables, CRC Press. 

 FAO 2017. The future of food and agriculture – Trends and challenges. Rome 

 Ramaswamy, H. S. (2015). Post-harvest Technologies of Fruits & Vegetables. DEStech 

Publications, Inc. 

 Thompson, K. (2008). Fruit and Vegetables: Harvesting, Handling and Storage. John 

Wiley & Sons. 

11. Videos 

 https://slideplayer.com/slide/6258629/  (postharvest losses) 
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 https://www.youtube.com/watch?v=niYA0qrUJiE  (postharvest handling to maintain 

quality) 

 https://www.youtube.com/watch?v=d8juxVZ4Hns (postharvest handling and 

management: maturity indices) 

 https://www.youtube.com/watch?v=y-_-50y66h0  (postharvest practices) 

 https://slideplayer.com/slide/5917817/  (postharvesting techniques) 

 https://slideplayer.com/slide/8497215/  (packaging of grapes) 

 

12. Course content, outcomes of content, methods of instruction 

Course has been divided into topics which are basically the important parameters affecting the 

postharvest losses. There are eight topics to be taught in this course. Each topic has some 

contents, outcomes and the methods of instruction. The course is given in the following 

scheme:   

12.x. Course topic 

Key words 

12.x.x. Course content Outcomes Methods of instruction 
 

 12.1. Postharvest losses in Fresh Fruit and Vegetable Sector  

Key words: loss, fruit, postharvest, vegetable 

Course content Outcomes Methods of 

instruction 

12.1.1. Fresh Vegetable and Fruit Sector 

Definition 

 Understand various concepts 

in relation to postharvest 

technology and losses. 

 Interactive 

lectures 

 Field trip  

12.1.2 Fresh Fruit and Vegetable 

Production in the World 

 Learn the types and amounts 

of fruits and vegetables 

produced in the world. 

12.1.3. Fresh Fruit and Vegetable Trade 

in the World 

 Learn the types and amounts 

of fruits and vegetables’ trade 

in the world. 

12.1.4. Post Harvest Losses in the World  Understand the reasons of 

losses of fruits and 

vegetables 
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 12.2. The role of harvesting methods to reduce losses  

Key words: harvesting, postharvest quality, maturation  

Course content Outcomes Methods of 

instruction 

12.2.1. Pre-Harvest Factors on 

Postharvest Quality and Crop 

Losses of Fresh Fruit and 

Vegetables 

 Understand the roles of 

preharvest factors on the 

quality of fruits and 

vegetables. 

 Interactive 

lectures 

 Field trip  

 

12.2.2. Harvesting of Fresh Fruit and 

Vegetables 

 Learn the techniques used for 

harvesting of fruits and 

vegetables. 

12.2.3. Why Is Proper Harvest 

Important? 

 Understand the importance of 

harvesting to reduce losses. 

12.2.4. Maintaining Quality of Fruits and 

Vegetables after Harvesting 

 Understand the ways to 

maintain the quality of fruits 

and vegetables. 

12.2.5. Best harvesting practices for 

target fruits 

 Enlist the best harvesting 

needs for fig, grape, cherry 

and tomato 
 

 12.3. The importance of transportation and storage in reduction 

of postharvest losses 

Key words: transportation, storage, loss, postharvest  

Course content Outcomes Methods of 

instruction 

12.3.1. Postharvest considerations during 

transportation 

 Understand the parameters 

which are effective on the 

quality of fruits and 

vegetables during 

transportation 

 Interactive 

lectures 

 Field trip  

 

12.3.2. Principles and factors of losses 

during transportation 

 Learn the possible reasons of 

losses during transportation 

12.3.3. Risk factors and loss prevention 

 

 Learn how to prevent the 

losses during transportation 

12.3.4. Storage of fruits and vegetables  Learn the storage techniques 

 Enlist the storage needs for 

fig, grape, cherry and tomato 
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 12.4. The effects of packaging on postharvest behaviour of fruits 

and vegetables. 

Key words: packaging, fruits, vegetables, losses 

Course content Outcomes Methods of 

instruction 

12.4.1. Packaging to reduce food losses  Understand the role of 

packaging to reduce food 

losses 

 Interactive 

lectures 

 Field trip  

 12.4.2. Types of packaging and 

packaging materials 

 Learn packaging types at 

various stages of food chain 

(transport/consumer) and the 

types of packaging materials 

12.4.3. Packaging Systems for Fresh 

Fruits and Vegetables 

 

 Learn various types of 

packaging systems and their 

roles to protect the fresh 

fruits and vegetables 

12.4.4. Packaging techniques for certain 

fruits 

 Understand the effects of 

various packaging systems 

on the characteristics of fig, 

grape, cherry and tomato. 
 

 12.5. Appropriate valorization technologies of the wastes from 

fresh fruits and vegetables  

Key words: waste, by-product, valorization, value added chemicals, energy 

Course content Outcomes Methods of 

instruction 

12.5.1. Waste or by-product?  Learn the definitions 

regarding to the valorization 

of food wastes 

 Understand the possible 

reasons of the formation of 

by-products (wastes) in food 

chain 

 Interactive 

lectures 

 Field trip  

 

12.5.2. Traditional uses of vegetable 

wastes and by products 

 Learn the traditional ways to 

valorize food by-products 

12.5.3. Extraction of bioactive 

compounds from food by-

products 

 Learn the techniques of 

extraction of valuable 

compounds from food by-

products 
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12.5.4. Valorization by producing value 

added chemicals from food by-

products 

 Learn the techniques of 

conversion of food-by-

products into valuable 

chemicals 

12.5.5. Valorization by energy 

production  

 Learn the ways of use of by-

products as an energy source. 

 

 12.6. Sales conditions in retail and wholesale market 

Key words: hygiene, sanitation, GAP 

Course content Outcomes Methods of 

instruction 

12.6.1. Causes of losses in retail and 

wholesale markets 

 Learn the possible reasons of 

losses of fresh fruits and 

vegetables at marketing level  

 Interactive 

lectures 

 Field trip  

 12.6.2. Good agricultural practices  Understand good agricultural 

practices for safe food 

consumption and quality and 

efficient agricultural 

production 

 Learn possible certification 

systems and requirements to 

obtain certificates 

12.6.3. Maintenance and sanitation in 

fresh fruit and vegetable sector 

 Learn the sanitation and 

hygiene rules for fresh fruits 

and vegetables at marketing 

level  
 

 12.7. Marketing of fresh fruits and vegetables 

Key words: trade, regulation, standards, certification  

Course content Outcomes Methods of 

instruction 

12.7.1. Fresh fruit and vegetable marketing 

in Turkey 

 Understand the marketing 

channels for fresh fruit and 

vegetable in Turkey 

 Interactive 

lectures 

 Field trip  

 12.7.2. European Union's fresh vegetables 

and fruit marketing and applications 

 Learn the regulations for 

marketing standards in 

European Union for fresh 

fruits and vegetables 
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12.7.3. Types of trade  Learn the requirements for 

trading of fruit and 

vegetables in European 

Union  

 Learn the documents needed 

to trade to/from European 

countries 
 

 12.8. Discussion on reduction of losses for targeted fruits  

(cherry, grape, fig, tomato) 

Key words: loss, cherry, grape, fig, tomato  

Course content Outcomes Methods of 

instruction 

12.8.1. Fresh cherry: the best harvesting, 

transportation, packaging, 

storage, and sale conditions to 

reduce the loss  

 Learn the requirements for 

best harvesting 

transportation, packaging, 

storage, and sales conditions 

to reduce the loss of cherry 

 Interactive 

lectures 

 Field trip  

 

12.8.2. Fresh grape: the best harvesting, 

transportation, packaging, 

storage, and sale conditions to 

reduce the loss  

 Learn the requirements for 

best harvesting 

transportation, packaging, 

storage, and sales conditions 

to reduce the loss of grape 

12.8.3. Fresh fig: the best harvesting, 

transportation, packaging, 

storage, and sale conditions to 

reduce the loss 

 Learn the requirements for 

best harvesting 

transportation, packaging, 

storage, and sales conditions 

to reduce the loss of fig 

12.8.4. Fresh tomato: the best harvesting, 

transportation, packaging, 

storage, and sale conditions to 

reduce the loss 

 Learn the requirements for 

best harvesting 

transportation, packaging, 

storage, and sales conditions 

to reduce the loss of tomato 

13. Example course for Course topic “12.4. The effects of packaging on postharvest 

behaviour of fruits and vegetables” 
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Q1. Highest Losses in food supply chains of fresh fruits and vegetables occur during …………………. 

a) Harvesting 

b) Handling and Storage 

c) Consumption 

d) Distribution 

e) Packaging 

 

Q2. Which one of the followings is not a typical characteristics of a poor quality container? 

a) very large 

b) having rough or sharp surface 

c) weak in strength 

d) environment friendly 

e) having no ventilation facility  

 

Q3. What is the most important advantage of shrink film wrap in packaging of fresh fruits and 

vegetables? 

a) protection against impacts  

b) controlling moisture loss 

c) facilitating transportation 

d) easy manufacturing 

e) reusable 

 

Q4. What is the recommended gas composition for MAP treatment of fruits and vegetables? 

a) 3-8% O2 and 2–5% CO2  

b) 5-8% O2 and 3–8% CO2 

c) 2-5% O2 and 3–8% CO2 

d) 2-5% O2 and 15-20% CO2 

e) 0% O2 and 3–8% CO2 
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Q5. What is the approximate shelf life of grape in natural atmosphere? 

a) 4 days  

b) 10 days 

c) 25 days 

d) 15 days 

e) 20 days 

 

Q6. Shelf life of fresh fruits and vegetables is prolonged with the help of MAP by ……………………………… 

a) using impermeable packaging material  

b) controlling levels of oxygen and carbon dioxide 

c) removing all available oxygen  

d) increasing the temperature 

e) changing atmosphere completely with nitrogen  

 
Q7. …………………………………..is a plastic molding process in which a thermoformable material is heated 

and the sheet is then pulled down over a solid mold to obtain the desired shape. 

a) fibreboard boxing 

b) stretch film wrapping 

c) flow pack packaging 

d) tray-sealing 

e) thermoforming 

 
Q8. Which one of the followings do not ocur in the case of respiration or breathing of fresh fruits and 

vegetables? 

a) the plants absorb carbon dioxide  

b) the plants absorb oxygen  

c) the plants give off carbon dioxide 

d) the plants give off water 

e) the plants give off heat 
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Q9. Which one of the followings is not a possible reason for the losses of fresh fruits and vegetables? 

a) bruising due to compression of overfilled  packages  

b) impact injury 

c) puncturing injury 

d) good ventilation 

e) water loss or wilting 

 

Q10. Which of the followings is not an example or not defining a consumer packaging? 

a) bags  

b) baskets 

c) shipping container 

d) has a small size 

e) trays 

 

Answer Key: 

1) A  2) D 3) B 4) C 5) A 6) B 7) E 8) A 9) D 10) C 


