DESCRIPTION OF THE DOCTORAL STUDY SUBJECT OF AGRONOMY SCIENCES FIELD

Administrator of doctoral study program: Vytautas Magnus University Agricultural Academy and
Lithuanian research centre for Agriculture and forestry

The coordinator of study subject - Agriculture and food sciences institute

Course code: AGR8015

Name in English:  Storage and processing of plant raw materials

Number of ECTS credits: 7, 187 h, of which for contact work 46 h., for shelf-study 141 h

Course workload structure and hours:

Type of contact work Hours Self-study Hours
Lectures 42 Control works -
Practical - Practical works -
Consultations 2 Individual assignment 20
Examination 2 Preparation of report 21
Preparation for examination 100

Subject belongs to:

Study Cycle Study program Subject type

Third Agronomy Optional

The aim of the course: to provide the latest knowledge on the storage and processing of plant raw
material, to develop the skills in integrating interdisciplinary knowledge based on the results of the
most advanced fundamental and applied research, to offer, analyse, systemize and critically evaluate
new and complex ideas in the search of original scientific decisions that are of public interest and
strategic significance in the field of storage and processing of plant raw material.

Prerequisites for entering the course:

Links between the study programme outcomes, course outcomes, study methods and criteria and
methods for learning achievement evaluation

Type of study Course outcomes Study methods Criteria and methods for
programme learning achievement
outcomes evaluation
Will have the latest Lecture, givenin a Knowledge of the qualitative
systematic research problematic, criteria for storing and

knowledge in solving the | visualized teaching | processing plant raw
problems of improving the | method, case study, | material, ability to participate
storage and processing of | discussion in the discussion and to

plant raw material answer the questions

Knowledge, its
application

Ability to assess the



http://asu.lt/wp-content/uploads/2015/03/AFZMD006-Augaliniu-zaliavu-laikymas-ir-perdirbimas1.pdf

influence of biotic and
abiotic factors on the quality
of stored and processed plant
production; to rationally
solve the problematic
situation; interview, managed
and assessed by the lecturer
and/or practitioner

Ability to plan and execute
applied research or projects
related to solving the
problems of storing and
processing the plant raw
material (interview, managed
and assessed by the lecturer
and/or practitioner)

Will propose, analyse,
systematize and critically
evaluate new and complex
ideas in the search of
original scientific solutions
for storing and processing
plant raw material

Individual
assignment, case
study, brainstorming

Knowledge of qualitative
criteria for storing and
processing the plant raw
material, presentation of the
report, ability to participate
in the discussion and answer

Skills for the questions
research Will plan and carry out Report Ability to plan and execute
implementation scientific large-scale applied research or projects
research or projects related related to solving the
to the relevance of solving problems of storing and
the problems of processing processing the plant raw
and storing the crop material
production
Will create original tools Report Knowledge about the

Special skills

for scientific research

qualitative criteria for storing
and processing the plant raw
material, timely problems
(presentation of the report)




Will independently
implement scientific
research

Individual
assignment, case
study

Ability to plan and execute
applied research or projects
related to solving the
problems of storing and
processing the plant raw
material (presentation of the
report, ability to participate
in the discussion and answer
the questions)

Social skills

Will communicate with
colleagues, scientific
community and society

Individual
assignment,
brainstorming

Will transfer the novelties
and prospects for
development, technical,
social and cultural
progress in its field of
activity

Report

Knowledge about the
qualitative criteria for storing
and processing the plant raw
material, timely problems
(interview, managed and
assessed by the lecturer
and/or practitioner)

Will develop creative
activities and culture, will
promote the progress that
is favourable to the society

Individual
assignment, case
study

Ability to plan and execute
applied research or projects
related to solving the
problems of storing and
processing the plant raw
material (presentation of the
report)

Personal skills

Will design a further
learning perspective for
himself and the team of
experts. Will take
responsibility to critically
evaluate strategic
decisions in the field of his
activity; will quickly
respond to dynamic
changes in the social,
economic, technological
environment, reveal and
develop personal creative
intellectual skills

Report

Knowledge about the
qualitative criteria for storing
and processing the plant raw
material, timely problems
(presentation of the report)

Ability to plan and execute
applied research or projects
related to solving the
problems of storing and
processing the plant raw
material (interview, managed
and assessed by the lecturer
and/or practitioner)

Content of the course:

Lectures:




1. Management of the system for the analysis of risk factors - 9 hours.

1.1. The latest research achievements, perspectives and problems in Lithuania, the EU and the
world on the issues of storage and processing of plant raw material (1 hour).

1.2. Risk assessment — scientific approach to the safety of plant raw material and food.
Application of an important control point system for the analysis of risk factors. The benefits of the
quality and safety management systems of plant food raw material in agribusiness (2 hours).

1.3. Advantages and disadvantages of the Hazard Analysis Critical Control Point (HACCP)
system for the analysis of risk factors. Stages of the development of a plan for HACCP system for the
analysis of risk factors. Risk factors: microbiological, chemical, physical factors. Typical control
points (SVT) for quality management in the production of plant and other products (4 hours).

1.4. Food safety management systems: BARC, HALAL, ISO 22000 standards (2 hours).

2. Processing of crop production — 18 hours.

2.1. The suitability of plant raw material for processing. Storage of raw material prior to
processing. Requirements for quality of raw material. Technological processes. Physical and
biochemical changes occurring during the processing (2 hours).

2.2. Microbiological bioconversion. The use of enzymes when processing fruits, berries and
vegetables (2 hours).

2.3. Methods for processing fruits and vegetables. Abiotic preservation. Preservation of the dry
matter content inside the product. Biochemical preservation. Drying: general characteristic of the
process; Heat and mass exchange; Equilibrium humidity; Osmotic, thermal, microwave and lyophilic
drying methods. Quick freezing: the effect of freezing speed and temperature on product quality;
Physical-chemical processes that occur during the freezing; Defrostation (8 hours).

2.4. Changes in the chemical composition of fruits, berries and vegetables during their
processing (2 hours).

2.5. Food additives. Food colouring. Pigments. Natural food colours: sources, classification,
chemical composition, stability. Anthocyanins, carotenoids. (2 hours).

2.6. Preservatives. Antioxidants. Stabilizers. Their significance and utilization in the processing
of fruits, berries and vegetables (1 hour).

2.7. Storage of the canned fruits, berries and vegetables. Processes, happening during the storage
in the canned products. Causes of deterioration and the methods for preventing it (1 hour).

3. Storage of crop production — 15 hours.

3.1. Specificity of storing the plant raw material (0.5 hours);

3.2. The effect of abiotic and biotic factors on the storing the plant raw material (1 hour);

3.3. Scientific principles of storage, the essence of biogenesis and the methods for its
implementation (1.5 hours)

3.4. Theory and practice of storing the grain. Use of the principle of xero-anabiosis in the grain
storage. Analysis of grain biological processes. Processes for moisture migration. Microbiological
processes of grain mass in their warehouses. Mycological pollutants. Grain pests. Progressive methods
and techniques for drying. Application and the methods of the principle of thermo-anabiosis for
storing the grain. Anoxic anabiosis principle and the airless (hermetic) method for grain storage.
Advantages and issues of wet grain storage. Principles and methods for chemical preservation of grain.
Types of grain storage losses and the reasons for their formation (4 hours).

3.5. Theory of potato, vegetable and fruit storage. The influence of biological factors and agro-
products for the preservation of stored production. Processes occurring in plant raw material after the
harvest. Control of storage conditions (4 hours);



3.6. Biological aspects of storage. The processes of breathing, maturation, microbiological
processes and their effect on the preservation. Calm period. Germination of stored raw material and
the possibilities for managing this process with chemical and natural means. (2 hours);

3.7. Physical characteristics of juicy raw material. Physical processes of the raw material held in
containers/crates. Their influence on the preservation of raw material. Changes in chemical
composition of stored raw material, products in a modified atmosphere. The characteristic of
stationary modern warehouses — naturally and artificially refrigerated warehouses and warehouses
with gas composition controlled by controlling the atmosphere (2 hours).

Preparation of the individual assignment:
Topic: The influence of storage and processing on the quality of plant raw material — 20 hours.

Preparation of the report — 21
Topic: Projects related to solving the storage and processing of plant raw material by using the EU
funding/potential for absorption.

Methods and structure of the cumulative assessment of students’ achievements

Students’ achievements are assessed in a 10-grade scale in the system of cumulative assessment.
Assessment is carried out in accordance with the criteria for the assessment of the subject's study
results.

Structure of the cumulative grade:

Assessment type Weighted score Assessment deadline
Report 0,2
Individual assignment 0,3
Examination 0,5 According individual plan
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