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3.1.2

Curriculum Structure

The doctor of philosophy program in Food Science and Technology has 2 concentrated fields,

namely Food Science and Technology field and Food Process Engineering field. The details of this program are as

follows:

3.1.2.1 Food Science and Technology Field
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Type 1.1 : Student with Master’s Degree

Total credit 48 credits
A. Thesis 48  credits
601898 FST 898 Ph.D. Thesis 48  credits

B. Academic activities
1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 2
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for

approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.
C. Non-credit Courses
1) Graduate School requirement - a foreign language
2) Program requirement None
D. Qualifying Examination

1) A student must complete a qualifying examination to evaluate his/her ability before

presenting a thesis proposal.

2)  An unsuccessful examinee may take re-examination within the following regular 2 semesters.

3) An unsuccessful examinee may be transferred to Master’s Degree studies with the approval

of the Graduate Program Administrative Committee.
E. Comprehensive Examination

Having submitted a request form to the Graduate School, approved by general advisor or major

thesis advisor, a student must then complete a comprehensive examination.

F. Thesis Examination
A student must take a thesis examination by presenting their thesis work to general public and
take a thesis examination by thesis examination committee consisting of at least 5 members, or in accordance
with Graduate Requlation of Chiang Mai University 2011.

Type 1.2 : Student with Bachelor’s Degree

Total credit 72  credits
A. Thesis 72 credits
601897 FST 897 Ph.D.Thesis 72 Credits

B. Academic Activities
1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.
2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 3
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full papers/topics and student must be the first author for at least 1 full papers/topics.
3) A student has to report thesis progression to the Graduate School every semester,  for
approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

C. Non-credit Courses
1) Graduate School requirement - a foreign language
2) Program requirement

D. Qualifying Examination

1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

2)  An unsuccessful examinee may take re-examination within the following reqular semester.

3) An unsuccessful examinee will be transferred to Master’s Degree studies with the
approval of the Graduate Program Administrative Committee. For student who was
approved for transferring from the Master level must take the qualify examination within
the first semester after the transferrings. The qualify examination can be taken only one
time.

E. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general advisor or major
thesis advisor, a student must then complete a comprehensive examination.

F. Thesis Examination
A student must take a thesis examination by presenting their thesis work to general public and
take a thesis examination by thesis examination committee consisting of at least 5 members, or in accordance
with Graduate Requlation of Chiang Mai University 2011.

Type 2.1 : For student with Master’s Degree

Total credit a minimum of 48 credits
A. Course work a minimum of 12 credits
1. Graduate Courses a minimum of 12 credits
1.1 Field of concentration courses a minimum of 12 credits
1.1.1 Required courses 9 credits
601812 FST 812 Advanced in Food Microbiology and Food Chemistry 3 credits
601842  FST 842 Physical and Engineering Properties of Food 3 credits
601891 FST 891 Ph.D. Seminar 1 1 credit
601892  FST 892 Ph.D. Seminar 2 1 credit
601893  FST 893 Ph.D. Seminar 3 1 credit
1.1.2 Elective courses a minimum of 3 credits
The courses are able to be selected presented as follows:
601711 FST 711 Cereal and Legume Chemistry 3 credits
601712 FST 712 Carbohydrate in Food 3 credits
601722  FST 722 Enzymes in Food Processing 3 credits
601723  FST 723 Minimally Processed Fruits and Vegetables 3 credits
601727  FST 727 Advanced Fruit and Vegetable Processing Technology 3 credits
601729 FST 729 Processing of Fresh Products 3 credits

601734  FST 734 Wine Microbiology and Chemistry 3 credits



601742
601743
601744
601745
601751

601752
601758
601759
601764
601765
601766
601767
601768
601769
601770
601775
601787
601788
601789
601811

601844
604732
604733
604734
604741

604743
604751
604761
604762
604764
604765
604766
604768
604778
604788
604769
604779
604789
604843
604844
604845
604846
604847
604848
604849

FST 742
FST 743
FST 744
FST 745
FST 751
FST 752
FST 758
FST 759
FST 764
FST 765
FST 766
FST 767
FST 768
FST 769
FST 770
FST 775
FST 787
FST 788
FST 789
FST 811
FST 844
FE 732
FE 733
FE 734
FE 741
FE 743
FE 751
FE 761
FE 762
FE 764
FE 765
FE 766
FE 768
FE 778
FE 788
FE 769
FE 779
FE 789
FE 843
FE 844
FE 845
FE 846
FE 847
FE 848
FE 849

Food Encapsulation Technology

Food Powder Technology

Production Technology for Aerated Foods

Advanced Food Processing and Technology

Advanced Food Product and Process Development
International Food Legislation and Quality Assurance
Food Research Statistics

Food Research Techniques

Food Additives

Food for Healthy

Nutrition Labelling of Processed Food

Advanced Human Nutrition

Protein Functionality and Application

Nutrient Metabolism

Nutrition in Health and Disease

Advanced Food Science and Analysis

Selected Topics in Food Science and Technology 1
Selected Topics in Food Science and Technology 2
Selected Topics in Food Science and Technology 3
Dairy Chemistry and Microbiology

Advanced Food Stability

Principle of Risk Assessment in Foods

Food Safety Management of Animal Products

Food Safety Management of Fruits, Vegetables and Legumes
Equipment Design in Food Industry

Rheology of Foods and Bimomaterials

Postharvest System Engineering of Agricultural Products
Drying Technology

Frying Technology

Membrane Technology

Extrusion Technology

Nonthermal Food Processing

Selected Topics in Food Safety 1

Selected Topics in Food Safety 2

Selected Topics in Food Safety 3

Selected Topics in Food Process Engineering 1

Selected Topics in Food Process Engineering 2
Selected Topics in Food Process Engineering 3
Advanced Kinetic Analysis in Food Process Engineering
Advance Processing and Biochemistry of Functional Foods
Food Preservation by Pulsed Electric Fields

Transport Phenomena in Food Processing

Water Activity in Food Process Engineering

Fluidization in Food Processing

Development of Mathematical Modeling and Simulation in
Food Process Engineering with Visual Basic Applications
Programming
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3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
4 credits
1 credit

2 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
1 credit

2 credits
3 credits
1 credit

2 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
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or students may select any other 700 level of non-major courses with consent of the graduate
programe administrative committee.
Note: the selected courses must be different fr om the courses taken in the master’s degree course work.

1.2 Other courses (if any) 700 level of non-major courses with consent of the graduate
programe administrative committee.

2. Advanced Undergraduate Courses none

B. Thesis
601899 FST 899 Ph.D.Thesis 36 credits

C. Academic activities
1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 1
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for

approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

D. Non-credit Courses
1) Graduate School requirement - a foreign language
2)  Program requirement
Students who do not posses with Food Science and Technolgy background are required to
enroll the following courses, which will not be counted as cumulative credits.
601701 FST 701 Food Microbiology and Chemistry 4 credits
601702  FST 702 Food Processing and Engineering 4 credits

The students enroll in classes will receive S/U grading: "S" stands for "satisfactory” work
and "U" stands for "unsatisfactory" work, or with the approval of the graduate programe
administrative committee.

E. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2)  An unsuccessful examinee may take re-examination within the following regular semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies with the
approval of the Graduate Program Administrative Committee.

F. Comprehensive Examination
A student must take a comprehensive examination to evaluate his/her comprehensive knowledge
exclude knowledge reqarding his/her thesis topic after completion of all courses required with a grade point
average in concentration courses of at least 3.00. or in accordance with Graduate Regulation of Chiang Mai
University 2011.

G. Thesis Examination
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A student must take a thesis examination by presenting their thesis work to general public and
take a thesis examination by thesis examination committee consisting of at least 5 members.

Type 2.2 : For student with Bachelor’s Degree

Total credit a minimum of 72 credits
A. Coursework a minimum of 24 credits
1. Graduate Courses a minimum of 24 credits
1.1 Field of concentration courses a minimum of 24 credits
1.1.1 Required courses 19 credits
601731 FST 731 Advanced Food Microbiology 3 credits
601758  FST 758 Food Research Statistics 3 credits
601745  FST 745 Advanced Food Processing and Technology 3 credits
601775  FST 775 Advanced Food Science and Food Analysis 4 credits
601842  FST 842 Physical and Engineering Properties of Food 3 credits
601891 FST 891 Ph.D. Seminar 1 1 credit
601892  FST 892 Ph.D. Seminar 2 1 credit
601893  FST 893 Ph.D. Seminar 3 1 credit
1.1.2 Elective courses a minimum of 5 credits
The courses are able to be selected presented as follows:
601711 FST 711 Cereal and Legume Chemistry 3 credits
601712 FST 712 Carbohydrate in Food 3 credits
601722  FST 722 Enzymes in Food Processing 3 credits
601723  FST 723 Minimally Processed Fruits and Vegetables 3 credits
601727  FST 727 Advanced Fruit and Vegetable Processing Technology 3 credits
601729 FST 729 Processing of Fresh Products 3 credits
601734  FST 734 Wine Microbiology and Chemistry 3 credits
601742  FST 742 Food Encapsulation Technology 3 credits
601743 FST 743 Food Powder Technology 3 credits
601744  FST 744 Production Technology for Aerated Foods 3 credits
601751 FST 751 Advanced Food Product and Process Development 3 credits
601752  FST 752 International Food Legislation and Quality Assurance 3 credits
601759  FST 759 Food Research Techniques 3 credits
601764  FST 764 Food Additives 3 credits
601765  FST 765 Food for Healthy 3 credits
601766 FST 766 Nutrition Labelling of Processed Food 3 credits
601767  FST 767 Advanced Human Nutrition 3 credits
601768  FST 768 Protein Functionality and Application 3 credits
601769  FST 769 Nutrient Metabolism 3 credits
601770 FST 770 Nutrition in Health and Disease 3 credits
601787  FST 787 Selected Topics in Food Science and Technology 1 1 credit
601788  FST 788 Selected Topics in Food Science and Technology 2 2 credits
601789  FST 789 Selected Topics in Food Science and Technology 3 3 credits
601811 FST 811 Dairy Chemistry and Microbiology 3 credits
601844  FST 844 Advanced Food Stability 3 credits
604732  FE 732 Principle of Risk Assessment in Foods 3 credits
604733  FE 733 Food Safety Management of Animal Products 3 credits

604734  FE 734 Food Safety Management of Fruits, Vegetables and 3 credits
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Legumes

604741 FE 741 Equipment Design in Food Industry 3 credits
0604743  FE 743 Rheology of Foods and Bimomaterials 3 credits
604751 FE 751 Postharvest System Engineering of Agricultural Products 3 credits
604761 FE 761 Drying Technology 3 credits
604762  FE 762 Frying Technology 3 credits
604764  FE 764 Membrane Technology 3 credits
604765  FE 765 Extrusion Technology 3 credits
604766  FE 766 Nonthermal Food Processing 3 credits
604768  FE 768 Selected Topics in Food Safety 1 1 credit

604778  FE 778 Selected Topics in Food Safety 2 2 credits
604788  FE 788 Selected Topics in Food Safety 3 3 credits
604769  FE 769 Selected Topics in Food Process Engineering 1 1 credit

604779  FE 779 Selected Topics in Food Process Engineering 2 2 credits
604789  FE 789 Selected Topics in Food Process Engineering 3 3 credits
604843  FE 843 Advanced Kinetic Analysis in Food Process Engineering 3 credits
604844  FE 844 Advance Processing and Biochemistry of Functional Foods 3 credits
604845  FE 845 Food Preservation by Pulsed Electric Fields 3 credits
604846  FE 846 Transport Phenomena in Food Processing 3 credits
604847  FE 847 Water Activity in Food Process Engineering 3 credits
604848  FE 848 Fluidization in Food Processing 3 credits
604849  FE 849 Development of Mathematical Modeling and Simulation in 3 credits

Food Process Engineering with Visual Basic Applications
Programming

or students may select any other 700 level of non-major courses with consent of the graduate
programe administrative committee.
Note: the selected courses must be different from the courses taken in the master’s degree course work.

1.2 Other courses 700 level of non-major courses with consent of the graduate
programe administrative committee.

2. Advanced Undergraduate Courses none
B. Thesis
601898 FST 898 Ph.D. Thesis 48  credits

C. Academic activities
1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 2
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for

approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.
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D. Non-credit Courses

1
2)

Graduate School requirement - a foreign language

Program requirement

Students who do not posses with Food Science and Technolgy background are required to
enroll the following courses, which will not be counted as cumulative credits.

601701 FST 701 Food Microbiology and Chemistry 4 credits

601702 FST 702 Food Processing and Engineering 4 credits

The students enroll in classes will receive S/U grading: "S" stands for "satisfactory” work
and "U" stands for "unsatisfactory" work, or with the approval of the graduate programe
administrative committee.

E. Qualifying Examination

1

2)
3)

A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

An unsuccessful examinee may take re-examination within the following regular semester.

An unsuccessful examinee will be transferred to Master’s Degree studies with the approval
of the Graduate Program Administrative Committee.

F. Comprehensive Examination

A student must take a comprehensive examination to evaluate his/her comprehensive knowledge

exclude his/her thesis topic after completion of all courses required with a grade point average in concentration
courses of at least 3.00 or in accordance with Graduate Regulation of Chiang Mai University 2011.

G. Thesis Examination
A student must take a thesis examination by presenting their thesis work to general public and
examination and examination by thesis examination committee consisting of 5 members.

3.1.2.2 Food Process Engineering Field

Type 1.1 : Student with Master’s Degree

Total credit 48 credits
A. Thesis 48  credits
601898 FST 898 Ph.D. Thesis 48  credits

B. Academic activities

1

A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.
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2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 2
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for

approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

C. Non-credit Courses
1) Graduate School requirement - a foreign language
2) Program requirement None

D. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2)  An unsuccessful examinee may take re-examination within the following regular 2 semesters.
3)  An unsuccessful examinee will be transferred to Master’'s Degree studies with the
approval of the Graduate Program Administrative Committee.

E. Comprehensive Examination
Having submitted a request form to the Graduate School, approved by general advisor or major
thesis advisor, a student must then complete a comprehensive examination.

F. Thesis Examination
A student must take a thesis examination by presenting their thesis work to general public and
examination and examination by thesis examination committee consisting of 5 members, or in accordance with
Graduate Regulation of Chiang Mai University 2011.
Type 1.2 : Student with Bachelor’s Degree

Total credit 72 credits
A. Thesis 72 credits
601897 FST 897 Ph.D.Thesis 72 Credits

B. Academic Activities

1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar

every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least
3 full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for
approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

C. Non-credit Courses
1) Graduate School requirement - a foreign language
2) Program requirement

D. Qualifying Examination
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1) A student must complete a qualifying examination to evaluate his/her ability before

presenting a thesis proposal.

2) An unsuccessful examinee may take re-examination within the following regular

semester.

3) An unsuccessful examinee will be transferred to Master’s Degree studies with the

approval of the Graduate Program Administrative Committee. For student who was
approved for transferring from the Master level must take the qualify examination within
the first semester after the transferrings. The qualify examination can be taken only one

time.

E. Comprehensive Examination

Having submitted a request form to the Graduate School, approved by general advisor or major
thesis advisor, a student must then complete a comprehensive examination.

F. Thesis Examination

A student must take a thesis examination by presenting their thesis work to general public and

Graduate Requlation of Chiang Mai University 2011.

Type 2.1 : For student with Master’s Degree

604811

604812
601891
601892
601893

601711

601712
601722
601723
601727
601729
601734
601742
601743
601744
601745
601751
601752
601758
601759

Total credit a minimum of
A. Course work a minimum of
1. Graduate Courses a minimum of
1.1 Field of concentration courses a minimum of
1.1.1 Required courses
FE 811 Advanced Mathematical Modeling and Simulation in Food
Processes
FE 812 Rheological Properties of Food Materials and Products
FST 891 Ph.D. Seminar 1
FST 892 Ph.D. Seminar 2
FST 893 Ph.D. Seminar 3
1.1.2 Elective courses a minimum of
The courses are able to be selected presented as follows:
FST 711 Cereal and Legume Chemistry
FST 712 Carbohydrate in Food
FST 722 Enzymes in Food Processing
FST 723 Minimally Processed Fruits and Vegetables
FST 727 Advanced Fruit and Vegetable Processing Technology
FST 729 Processing of Fresh Products
FST 734 Wine Microbiology and Chemistry
FST 742 Food Encapsulation Technology
FST 743 Food Powder Technology
FST 744 Production Technology for Aerated Foods
FST 745 Advanced Food Processing and Technology
FST 751 Advanced Food Product and Process Development
FST 752 International Food Legislation and Quality Assurance
FST 758 Food Research Statistics
FST 759 Food Research Techniques

48 credits
12 credits
12 credits
12 credits
9 credits
3 credits

credits

credit

credit

credit

3 credits

- = (N

3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
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601764  FST 764 Food Additives 3 credits
601765 FST 765 Food for Healthy 3 credits
601766 FST 766 Nutrition Labelling of Processed Food 3 credits
601767  FST 767 Advanced Human Nutrition 3 credits
601768  FST 768 Protein Functionality and Application 3 credits
601769  FST 769 Nutrient Metabolism 3 credits
601770 FST 770 Nutrition in Health and Disease 3 credits
601775  FST 775 Advanced Food Science and Analysis 4 credits
601787  FST 787 Selected Topics in Food Science and Technology 1 1 credit
601788  FST 788 Selected Topics in Food Science and Technology 2 2 credits
601789  FST 789 Selected Topics in Food Science and Technology 3 3 credits
601811 FST 811 Dairy Chemistry and Microbiology 3 credits
601844  FST 844 Advanced Food Stability 3 credits
604732  FE 732 Principle of Risk Assessment in Foods 3 credits
604733  FE 733 Food Safety Management of Animal Products 3 credits
604734  FE 734 Food Safety Management of Fruits, Vegetables and 3 credits
Legumes

604741 FE 741 Equipment Design in Food Industry 3 credits
604743  FE 743 Rheology of Foods and Bimomaterials 3 credits
604751 FE 751 Postharvest System Engineering of Agricultural Products 3 credits
604761 FE 761 Drying Technology 3 credits
604762  FE 762 Frying Technology 3 credits
604764  FE 764 Membrane Technology 3 credits
604765  FE 765 Extrusion Technology 3 credits
604766  FE 766 Nonthermal Food Processing 3 credits
604768  FE 768 Selected Topics in Food Safety 1 1 credit
604778  FE 778 Selected Topics in Food Safety 2 2 credits
604788  FE 788 Selected Topics in Food Safety 3 3 credits
604769  FE 769 Selected Topics in Food Process Engineering 1 1 credit
604779  FE 779 Selected Topics in Food Process Engineering 2 2 credits
604789  FE 789 Selected Topics in Food Process Engineering 3 3 credits
604843  FE 843 Advanced Kinetic Analysis in Food Process Engineering 3 credits
604844  FE 844 Advance Processing and Biochemistry of Functional Foods 3 credits
604845  FE 845 Food Preservation by Pulsed Electric Fields 3 credits
604846  FE 846 Transport Phenomena in Food Processing 3 credits
604847  FE 847 Water Activity in Food Process Engineering 3 credits
604848  FE 848 Fluidization in Food Processing 3 credits
604849  FE 849 Development of Mathematical Modeling and Simulation in 3 credits

Food Process Engineering with Visual Basic Applications
Programming
or students may select any other 700 level of non-major courses with consent of the graduate
programe administrative committee.
Note: the selected courses must be different from the courses taken in the master’s degree course work.

1.2 Other courses (if any) 700 level of non-major courses with consent of the graduate
programe administrative committee.
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2. Advanced Undergraduate Courses none

B. Thesis
601899 FST 899 Ph.D.Thesis 36  credits

C. Academic activities

1) A student has to organize and present a seminar in English on the topic related to his/her
thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international
journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 1
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for
approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

D. Non-credit Courses
1. Graduate School requirement - a foreign language
2. Program requirement
Students who do not possess food technology or food engineering background are required
to enroll in some courses recommended by the graduate programe administrative
committee. The enrolled course will not be counted as cumulative credits.

601701 FST 701 Food Microbiology and Chemistry 4 credits
604701 FE 701 Principles of Food Process Engineering 1 3 credits
604702  FE 702 Principles of Food Process Engineering 2 3 credits
604704  FE 704 Numerical Computation in Food Process Engineering 3  credits

The students enroll in classes will receive S/U grading: "S" stands for "satisfactory” work
and "U" stands for "unsatisfactory" work, or with the approval of the graduate programe
administrative committee.

E. Qualifying Examination
1) A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.
2)  An unsuccessful examinee may take re—examination within the following regular semester.
3) An unsuccessful examinee will be transferred to Master’s Degree studies with the
approval of the Graduate Program Administrative Committee.
F. Comprehensive Examination
A student must take a comprehensive examination to evaluate his/her comprehensive knowledge
exclude knowledge reqarding his/her thesis topic after completion of all courses required with a grade point
average in concentration courses of at least 3.00. or in accordance with Graduate Regulation of Chiang Mai
University 2011.
G. Thesis Examination
A student must take a thesis examination by presenting their thesis work to general public and
take a thesis examination by thesis examination committee consisting of at least 5 members.

Type 2.2 : For student with Bachelor’s Degree
Total credit a minimum of 72 credits
A. Coursework a minimum of 24 credits



604711
604712

604713

604715
604811

604812
601891
601892
601893

601711

601712
601722
601723
601727
601729
601734
601742
601743
601744
601751
601752
601758
601759
601764
601765
601766
601767
601768
601769
601770
601787
601788
601789
601811

601844
604714

604732
604733

1. Graduate Courses a minimum of

1.1

FE 711
FE 712

FE 713

FE 715
FE 811

FE 812

FST 891
FST 892
FST 893

FST 711
FST 712
FST 722
FST 723
FST 727
FST 729
FST 734
FST 742
FST 743
FST 744
FST 751
FST 752
FST 758
FST 759
FST 764
FST 765
FST 766
FST 767
FST 768
FST 769
FST 770
FST 787
FST 788
FST 789
FST 811
FST 844
FE 714

FE 732
FE 733

Field of concentration courses a minimum of
1.1.1 Required courses

Momentum, Heat and Mass Transport Phenomena

Mathematical Modeling and Simulation in Food
Process Engineering

Design and Analysis of Experiments in Food Process

Engineering
Physical and Engineering Properties of Foods

Advanced Mathematical Modeling and Simulation in

Food Processes

Rheological Properties of Food Materials and Products

Ph.D. Seminar 1
Ph.D. Seminar 2
Ph.D. Seminar 3
1.1.2 Elective courses a minimum of

The courses are able to be selected presented as follows:

Cereal and Legume Chemistry
Carbohydrate in Food

Enzymes in Food Processing

Minimally Processed Fruits and Vegetables

Advanced Fruit and Vegetable Processing Technology

Processing of Fresh Products

Wine Microbiology and Chemistry

Food Encapsulation Technology

Food Powder Technology

Production Technology for Aerated Foods
Advanced Food Product and Process Development

International Food Legislation and Quality Assurance

Food Research Statistics

Food Research Techniques

Food Additives

Food for Healthy

Nutrition Labelling of Processed Food

Advanced Human Nutrition

Protein Functionality and Application

Nutrient Metabolism

Nutrition in Health and Disease

Selected Topics in Food Science and Technology 1
Selected Topics in Food Science and Technology 2
Selected Topics in Food Science and Technology 3
Dairy Chemistry and Microbiology

Advanced Food Stability

Laboratory in Design and Analysis of Experiments in

Food Process Engineering
Principle of Risk Assessment in Foods
Food Safety Management of Animal Products
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24 credits
24 credits
21 credits
3 credits
3 credits

3 credits

3 credits
3 credits

3 credits
1 credit
1 credit
1 credit

3 credits

3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
1 credit

2 credits
3 credits
3 credits
3 credits
1 credits

3 credits
3 credits



604734

604741
604743
604751
604761
604762
604764
604765
604766
604768
604778
604788
604769
604779
604789
604843
604844
604845
604846
604847
604848
604849

FE 734

FE 741
FE 743
FE 751
FE 761
FE 762
FE 764
FE 765
FE 766
FE 768
FE 778
FE 788
FE 769
FE 779
FE 789
FE 843
FE 844
FE 845
FE 846
FE 847
FE 848
FE 849

Food Safety Management of Fruits, Vegetables and
Legumes

Equipment Design in Food Industry

Rheology of Foods and Bimomaterials

Postharvest System Engineering of Agricultural Products
Drying Technology

Frying Technology

Membrane Technology

Extrusion Technology

Nonthermal Food Processing

Selected Topics in Food Safety 1

Selected Topics in Food Safety 2

Selected Topics in Food Safety 3

Selected Topics in Food Process Engineering 1

Selected Topics in Food Process Engineering 2

Selected Topics in Food Process Engineering 3
Advanced Kinetic Analysis in Food Process Engineering
Advance Processing and Biochemistry of Functional Foods
Food Preservation by Pulsed Electric Fields

Transport Phenomena in Food Processing

Water Activity in Food Process Engineering

Fluidization in Food Processing

Development of Mathematical Modeling and Simulation in
Food Process Engineering with Visual Basic Applications
Programming
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3 credits

3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
1 credit

2 credits
3 credits
1 credit

2 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits

or students may select any other 700 level of non-major courses with consent of the graduate
programe administrative committee.

Note: the selected courses must be different from the courses taken in the master’s degree course work.

2. Advanced Undergraduate Courses none
B. Thesis
601898 FST 898 Ph.D. Thesis 48  credits

Other courses (if any) 700 level of non-major courses with consent of the graduate
programe administrative committee.

C. Academic activities

1) A student has to organize and present a seminar in English on the topic related to his/her

thesis once every semester for at least 4 semesters and students have to attend seminar
every semester that the course is offered.

2) The whole or part of a thesis must be published/accepted for publication in international

journal or an international academic media which are accepted in that program, or
published an academic print material with peer review or filed for the patent for at least 2
full papers/topics and student must be the first author for at least 1 full papers/topics.

3) A student has to report thesis progression to the Graduate School every semester,  for
approval at the Chairman of the Graduate Study Committee and submit to the Graduate
School every semester.

D. Non-credit Courses
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Graduate School requirement - a foreign language

Program requirement

Students who do not possess food technology or food engineering background are
required to enroll in some courses recommended by the graduate programe
administrative committee. The enrolled course will not be counted as cumulative credits.

601701 FST 701 Food Microbiology and Chemistry 4 credits
604701 FE 701 Principles of Food Process Engineering 1 3 credits
604702  FE 702 Principles of Food Process Engineering 2 3 credits

604704  FE 704 Numerical Computation in Food Process Engineering 3  credits

The students enroll in classes will receive S/U grading: "S" stands for "satisfactory” work
and "U" stands for "unsatisfactory" work, or with the approval of the graduate programe
administrative committee.

lifying Examination

A student must complete a qualifying examination to evaluate his/her ability before
presenting a thesis proposal.

An unsuccessful examinee may take re-examination within the following regular semester.
An unsuccessful examinee will be transferred to Master’s Degree studies with the
approval of the Graduate Program Administrative Committee.

F. Comprehensive Examination

A student must take a comprehensive examination to evaluate his/her comprehensive knowledge
exclude his/her thesis topic after completion of all courses required with a grade point average in concentration
courses of at least 3.00 or in accordance with Graduate Regulation of Chiang Mai University 2011.

G. Thesis Examination

A stud

ent must take a thesis examination by presenting their thesis work to general public and

examination and examination by thesis examination committee consisting of 5 members.
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6. f«mmu‘mmﬁqwumﬁmumummmummiLﬁﬂuﬁfuuﬂﬂmf] 25% x x x x x
va99 ATl aaauluusiazl)

7. #n19imnnUsulIn19Beun1TReU NAENEN1TREY m@mﬁﬂi“mu x x x x
ANTADY IINANTIIBIUNENN AU ST gRTTasTinewm i
Tasinendn 80% vo9umny

8. o193 minnAnlRSun1sUgimAdiunIs Baunsaeu x x x x x

9. pnanstiilszdnanlEsuntsiamn Gitioundn 15 Flussled x x x x x

10. FIUINYARINTRRLARUNITEEUNTABUIHTUNITAIMMW x x x x x
Tsifimendn 50% siadl

11. szsuauRenalarsuinAnundgavinesaonmwnangns x x x
Tfiaendn 3.5 anazuwsi 5

12. szfumrniena larasilainfnsionounmiiois x x
T:fiaendn 3.5 anazuwsin 5

9M619% (9) Duusiaed) 9 | 10 | 1 [ 12 | 1
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FLieBTaRy (287) 1-5 | 1-5 | 1-5 | 1-5

1-5

AL B EIHIMTIN (°ﬁlyﬂ) 8 9 10 11

11

wnolszifin: NANgasiANIATgIHAHNTBUNINTIINANGRY Aok unoilsnliuasl dadegiedy
(Fiaue®it 1-5) fuadufunisussgasidmang  wasfdnauiauaiidnaduiunisussgalmnng bides
91 80 % wB9daLNTI InaRansananduausaL IR ULasiatsEon TuusiasT)
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2. MSUSHAURANEASTHATNSIN
M vsziaulpesindnuntigading
M ussidlaenindfiniidiganiafinm
M uszianlneilaiodiagfasFaomdudug

3. ﬂ’]iﬂ‘i"LNuNﬂﬂ’]iﬂﬁL%uﬁﬁum'}N‘i’]ﬂﬂ”Lﬂﬂﬂﬂﬂﬂ'éfﬁﬂ‘i
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1. AMBBUIYANEMENTTUINIA

8.9%. 701 (601701)  3a#ANeMALIANDING 4(3-3-6)
Food Microbiology and Chemistry
Saulait mmuﬂ@u Taidt
‘Vﬁu%ﬁﬂﬂmﬂ')ﬂﬂﬂﬂ‘]_lﬂ’m’l‘i T‘iﬂWLﬂﬂ‘V"lﬂﬂﬂ‘lﬂ"l‘i ﬁ%wuwmmummemmuﬂm@ﬂumg ﬂﬂ‘iLﬁﬂN
Lﬁﬂﬂﬂdﬂqﬁﬂ‘imﬂd@"m@ﬂuﬂ‘iﬂ mwmmﬁﬂuﬂmmm‘mumﬂm‘n@mymwmmﬁ LV"IN?J@QT?IN‘L&LLN“‘LA’WN‘LA
Tﬂ‘mu 153} W’W%IUTﬂLﬂ‘iVIT‘LAﬂ’I‘lﬂ"I‘i NN\ENLLZ\] AN qmwaﬂummﬁ LLﬂ”ﬁﬂﬂﬂWiWQTﬂTuﬂqﬁQLﬂiqwﬁﬂﬂﬁq‘i
Microorganisms related to foods, foodborne diseases, factors affecting types and numbers of
microorganisms, spoilage of foods, and effects of preservations on microbial growth; Food chemistry: fats and
oils, protein and carbohydrates in foods, fruits and vegetables; food additives; and general principles of food
analysis

2.91. 702 (601702) ﬂszmummﬂsgﬂl,mx%mﬂssumms 4(3-3-6)
Food Processing and Engineering

Foulafidasmunan : B

NANTIAINTIHAINS Nuﬂﬂuq@mﬁlm”wﬁmm At EmlNmNEN n9EemANEeN NNSENm
HIANT ﬂ‘iuuquﬂﬂ‘iLLﬂ‘i‘jﬂﬂﬂﬁﬂ‘i LL@JJ{]LIGlﬂ']’jLQW'IJWWJ?JT%H‘;]JLI’J%HT?LL‘lJ‘i’ﬁiJﬂ’WI’ﬁ N3eUINNITuagy
mm‘iwumﬁfﬁmqmﬂmmmm‘i f‘l’ﬁv‘l_l']uﬂq‘iLLiJ‘i‘i‘lJﬂ'W‘lﬂ"l‘i‘VlNﬂﬂiLLﬂﬂﬂQﬁNﬁﬂuﬂﬂﬂ@’Iﬂﬂqﬁ'ﬁ NFLUIRNT
Lmﬁ‘sﬂvmmmwm f‘l”l‘iL‘lJN%J‘LALLUNQNN‘LIG]‘?Jﬂﬁﬂﬂﬁ’]icfu‘i‘”wmqﬂ‘i”‘i_l’luﬂ’ﬁLL‘]J‘;I‘iiJﬂ'W]’I‘i

The principle of food engineering, mass and energy balances, momentum transfer, heat transfer, mass
transfer, food processing and unit operations in food processing, food processing by adding heat, food processing
by removing of heat and food processing at ambient temperature, changing in food properties during food
processing

2.9%. 711 (601711)  tANADIGYNY mzﬁ%ngaﬁ'fa 3(3-0-6)
Cereal and Legume Chemistry
L?‘%’B%T‘ZI‘#I 'El\‘iN’]‘iéﬂ'Elu mfmmwmummmmmmwmu
ﬂﬂﬂﬂ‘iwﬂ@‘l_l‘ﬂ’wLﬂNﬂﬂﬁﬁmWﬁLLﬂvWﬁmiyﬂ@ﬂ’l Toun Tusfin ﬂ‘iﬂLLﬂNTu ailulsinsn Afe anulsd
N5 Nq‘imﬂuﬂﬂ‘i@l@l%NN"l‘iﬂWW‘l‘i Z\INUGWI'NLﬂNf‘l"l%lﬂWWﬂﬂQﬁinﬁLLﬂ”WﬁW‘iyﬂ@ﬂ’]
Chemical composition of cereal and legume: proteins, amino acids, carbohydrates, lipids, enzymes and
color; anti-nutritional factors; physico-chemical properties of cereals and legumes

2.9, 712 (601712)  Aslulaasaluaming 3(3-0-6)
Carbohydrate in Food
Boulafidineinunas : ANHANNTINTDUIBID1919 I HDU
BT R AT SMPY Y ST A SR A POMPRY SV 1§y NOEAIN
o Bupsizenansadlulananiussaaznauulunms nmsleaslulanselugaamnasnemis
Chemical, physico-chemical and functional properties, modification of carbohydrate’s properties,

sweetness theory, Interactions of carbohydrates and other food compositions, applications of carbohydrates in
food industry

8.99. 722 (601722) LaulwsllunszuanIsNEnBINIg 3(2-3-4)
Enzymes in Food Processing
Joulafidiasimness : suanuiurourasnIansdiaon
wnlmiuazmadunniszinneeneulsl  aawnamansapnaulsl  onlaifddn eaanngas
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mm‘sLL@ymmJfmm‘jﬂ‘s.vﬂﬂ&]‘?ﬁﬂﬁﬂwﬂuﬂmﬂ’mﬂﬁummﬁ Toun nnstnenlodlunisndnaunils wiadn
T T o O L T T AP L K
ol TundnsioeiamisTusin nstneulslifanissaulsuts waznnslsenle unssuaunsnanens
FINUN

Enzyme and its classification, enzyme kinetics, Major food enzymes and their application in food
industries including enzymes for bread, pasta and noodles productions; enzymes in brewing; enzymes in fruit and
vegetable juice extraction; enzymic modification of food protein; enzymes in starch modification and enzymes in
the manufacture of dairy products

8.9, 723 (601723) Anuazualfiaadaudanwianuilnag 3(2-3-
4)
Minimally Processed Fruits and Vegetables

Lf‘%’ﬂ%?‘ll‘lc”ll 'El\‘lN’]‘iéﬂ'Elu m’mmwmummmmmﬁﬂwmu

NTTUIUNTTHARNNLAL N@TNN@W‘;]@NU‘;]TI‘I?’I ﬂmﬂﬂW“ﬁlﬂ\iWﬂLLﬂ N@TNN'W%‘;TUT‘ENNG]NT‘ILLN“NNTN'Z\W‘I
W%QNU%TS‘I?I LﬂﬂuﬂLLﬂvﬁmmﬂuﬂﬂ‘iLWmNNﬂN@TNNG‘IW‘JﬂNU‘iTﬂﬂ WARALEBSLARN L‘Vlﬂuﬂﬂ’ﬂﬂﬂugﬁ
UAYNNTUIIUUUARUUAIUSIEINA AR InuazengnIsfiusnensasinuazka laandenuslng

Minimally processed of fruits and vegetables, hurdle technique, high pressure technique and modified
atmospheric packaging; quality and shelf-life of minimally processed fruits and vegetables

8.9, 727 (601727) mﬂ‘[%‘[@ﬁmsuﬂsﬁﬂmﬂfaﬁl,l,mﬂ'ﬂﬂzugq 3(3-0-6)
Advanced Fruits and Vegetables Technology
L?‘%’B%T‘ZI‘T’;I 'El\?N’]‘iéﬂ'Elu m’mmwmummmmmﬁﬂwmu
asngnEAR nalHiuazin m‘jﬂﬂmmﬁwqﬂwLﬂmmym‘imf‘mmﬂm walula8niseduansardin
FINNAURE WZ\]TN ﬂﬂ‘iNﬂG]NﬂTNLLZ\] wﬂmeﬂﬂ‘jyuqum‘immeum ﬂ’ﬁWZ\]GM’WN@TNLLZ\] NﬂL‘?JN“EIuTG‘IEIQ‘E
Eanuds m‘ifﬁmqmumm NINBARNUATNA (LU ey Ine ﬂﬂ‘iLﬂ‘iNTW‘iTUTﬂG]ﬂTuN@Gmm%NﬂLLZ\]VNNTN
w@ﬂ‘ixwumﬂmzmumiLLﬂﬁgﬂmmiwqﬂwmu f‘lq‘i'ﬂC"IZ\T@‘Uﬂﬂﬁﬂﬂﬂi]VIﬁ‘Vl'N%’]ﬂ'?W“Zlﬂﬁﬂq‘iwi‘[ﬂ‘lslLﬂN
Phytochemicals in fruits and vegetables, extraction and purification of phytochemicals, encapsulation of
fruit and vegetable extracts, production of fruit and vegetable powders by advanced dehydration processes,
processing of fruit and vegetable concentrates by freeze concentration, high pressure processing, vacuum frying
of fruits and vegetables, probiotic impregnation in fruits and vegetables, processing effects on phytochemicals,
biological assessment of phytochemicals

B.9N. 729 (601729) ﬂszmumié'ﬂmsmmsam 3(3-0-6)
Processing of Fresh Products

Lf‘i’ﬂ%?‘ll‘ﬁ 'El\‘lN’]‘iéﬂ'Elu mum’mmummmmm‘mwmu

NITIUNUNTINRR ﬂﬂ‘iLW‘iﬂN')@ﬂﬂULUﬂ\imu Nﬂﬂﬂwmffumﬁmmmm‘im n1IU399 AUAAD
m‘ammmmm’mm‘mm ﬂq‘iﬂ‘iyﬂuLLﬂyﬂﬂ‘iﬂ’]UﬂNﬂﬂm'I‘W ﬂq‘iLﬁﬂ?_luLL‘l_]Z\Nﬂﬂ‘Lﬂ’WW‘ivWﬂQﬂﬁ‘iLﬂU‘imﬂﬁ
mﬂmﬂmuﬂmmmﬁm T@‘Vﬂﬁ]ﬂﬂﬂﬂﬂ’](ﬁm@mLLﬂ“ﬂ’I‘lﬂ"l‘iﬂﬂ m‘j@mmﬁﬁummmq NTRAN®EN

Production planning, primary raw material handling, sanitation in fresh product manufacturing, packing
and storage, quality assurance and control, quality changes during storage, supply chain of fresh food, logistics of
raw materials and fresh food, inventory management, case study

2.99. 731 (601731) 'g@%'z"ivm"r'mwﬁﬁguge 3(2-3-4)
Advanced Food Microbiology
Soulafidaskunan : 0.91.332 wie mwm’mmummmmm‘imﬂﬂu
ﬂqqﬂﬂﬂﬂi‘gﬂﬁdﬁﬂuw‘iﬂLLZ\]WNW‘iWE@’Wﬂ‘V@‘LAVﬁﬁT‘L‘Lﬂ"IWW‘i f‘l"l‘iﬂ’]UﬂNﬂ’W‘iLu’ILﬁﬂLuﬂﬂﬂﬁﬂ@ﬂuﬂ‘ii’—ﬁu
w@mﬂm%mm‘mmmymwum m‘sﬁmm@mnmmﬂuwumﬂﬂﬂT‘iﬂTuﬂﬁ‘lm‘mﬂflmymwum N1998980
ATUNALTU LL@yﬂﬂﬁWuﬂuﬂﬂﬂWﬂﬂﬂ@ﬂuW‘iﬂ AYNAINTTUINNNTUUIFUBMS w\m‘ivmumﬁﬁfﬁmﬂmﬂu
LLZ\]uﬂ‘iv‘LI']uﬂq‘iLL‘JJ‘i‘i‘lJZ\IN?JT‘MN A9 fuFaBtng meﬁmLqum‘jLﬂumamq@ﬂumﬂmemm%mm’quy
‘-V@‘Lm"ﬁﬂVINﬂ‘i“’TEJ‘Z]"LAWNﬂG]N’Mﬂ‘ﬁNﬂTWI‘i vindaqanad uazlnaluledin
Significance of microorganisms and their toxins in food, controlling microbial spoilage in important food
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commodities, comprehension of distinctive foodborne microorganisms, survival, injury and recovery of
microorganisms after different processing methods, including thermobacteriology and advanced food processing,
specific proposals for sampling and sampling plan, beneficial microorganisms, including starter culture and
probiotic

8.991. 734 (601734) qaTinsuaziafizasianl 3(2-3-4)
Wine Microbiology and Chemistry
Feulafidasniunam : mfmmfmmummmmmﬁﬂwmu
9RUNIE UNTLUINNTNAR (23] @ﬂuWﬂﬂfmm‘mmmm’?mmmmwmﬂm ﬁ%wummmﬁwﬁm
vasBartussndemandill  odlmumaintnl daedlaeentritineiilel  nswlBeiuas
pandsrnaunaAfiaee sz aninuarnIsUn warnnavin i iy
Microorganisms in winemaking, kinetics of yeast during wine fermentation, factors affecting yeast growth
during wine fermentation, enzymes in winemaking, sulfur dioxide in winemaking, chemical composition changes
during wine fermentation and aging, wine stabilization
2.9%. 742 (601742) wialula@insviatinaimis 3(3-0-6)
Food Encopsulotion Technology
Foulafidasniunam : mfmmmmummmmmimmu
mwmmyﬂumﬂﬁwmumﬁmwuTu@mmvmﬁmmm‘imemmmﬁwmm’um B9AUIENELDEY
uplga i Thsaadne auti UATNITNARIBINITUNHLATA1TVIBTN meTuTﬂﬂm‘mwumemumm
mﬂTuTﬂﬂmﬁmmmemmmu Usz@ninmassniavieny  andfzesualgauazn1siasizd GIGIGE
FAUAIERSN1TURALUADLIBIRITUNY f‘l”l‘iLz‘\]@ﬂT‘ﬁL‘VlﬂTuT@ilﬂ’I‘iiﬂﬂ‘lﬂNTuﬂmﬂﬂﬁﬂ‘iﬁNﬂ’I‘lﬂ”l‘i walulad
mavieTndiviasTe waznadifnug
Significance of encapsulation technology in food industry, composition of capsule, type, structure,

property and production of core and encapsulating materials, single core encapsulation technology, multiple core
encapsulation technology, encapsulation efficiency, properties of capsules and analysis, mechanisms and kinetics
of release of core material, selection of encapsulation technology for application in food industry, novel
encapsulation technology and case study

8.9, 743 (601743)  nAlulagiannisng 3(3-0-6)
Food Powder Technology

Foulafidasnunan Wmmwmummmﬂflm‘iﬂwﬂﬁu

DA AT L ARG TR TN ‘lﬂﬂﬂﬂq‘iLLﬂvLWﬂTuTNEIW‘N‘T Alrlunananawnane nandnualga
HPUIA NATEY ANTRT89B M THILAZAENTAAT mallagnisdReenaznisanfiue i am ﬂiyvi’m
Antuluszndenisnan  &des LLﬂyﬂ"l‘iLﬂ‘l_l‘imsﬂLLﬂ.,,LL‘LmVINﬂ'ﬁLLﬂqT?IﬂfgﬁW N1IDBNUULLAEATLAN
N3TUAUNIGHAR 811889 uazifiusnuiemisns nsdifnuinisnanemsnsiusyiugaavnsy

Type and structure of food powders, principles and technologies for food powder production, production
of powdered microcapsules, food powder properties and analysis, powder transport and storage technology,
problems during processing, transport and storage of food powders and solving approaches, design and control
of food powder processing, transport and storage, case study of industrial food powder production

8.9 744 (601744)  wialkladnswAnaansunsnnig 3(3-0-6)
Production Technology for Aerated Foods

Foulafidasnunan m’mm'mLﬁummmm@ﬁf;‘lﬁﬂﬂu

TTUUADADYAYDIAINIT F1TAALIIANAT FNUAAIURIFNAFYD99191719 A8n13TnanTRG MR T HAS
vasamng Tluawng ananalny Tlafiuuasnginasuiiiaduia walulagnnaunannalumnailanda iy
BING ﬂ’l‘if-mLLuﬂﬂm@mﬂmymvfﬁ‘iLm‘me nadidnun wmalwlagdnisunsnnialundansosilamnas
BLUN HA LAZANATHN

Food colloidal system, surfactant, surface and interface properties of food, methods assessing food
surface and interface properties, food foams, foaming agent, proteins and their behavior at interfaces, aerated
technology for food foams production, characterization of aerated food, case studies: aerated technology for
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production of ice cream, sorbet, mousse and whipped cream

B.99. 745 (601745) mﬂTuTﬂ?J’memsumgﬂmmsﬁguge 3(2-3-4)
Advanced Food Processing and Technology

Feulafidasniunam : m’mmwLﬁummmm@’ﬁﬂwﬂﬂu

%@ﬂm‘il,m‘i‘iﬂmamﬂmﬂuﬂum ﬂ’lﬁLLﬁJ‘i‘iﬂTﬂ?—nﬁﬂ’ﬁW]meum L‘VlﬂTuT@ﬂﬂ@uﬂﬂWﬂ%’mﬂﬂﬂ@de
T T T IV S Ay e ﬂf]‘iLLﬂﬁﬂTmmﬁmﬂsﬁwgﬁu naTirasonlnsnnstised
mautlsqlpelnnudugs  ansusnanslasaiuan  niasdmlaslsensadngfsands  nialnsedina
walklagtunisouenamng uazmaluladiuade

Principles of advanced thermal processing, advanced dehydration, high power ultrasound technology,
food processing by extrusion, heating by radiation, high pressure, membrane separation, supercritical fluid
extraction, food preservation using hurdle technology and novel food processing technology

28.99. 751 (601751) m'sﬁmmﬂszmumswﬁml,mzm“mﬁmﬁmmsily'ugq 3(2-3-4)
Advanced Food Product and Process Development

Lf‘%’ﬂ%?‘ll‘lc”ll 'El\‘lN’]‘iéﬂ'Elu G]’WNFI’J'INLﬂ%‘ﬁﬂﬂﬂﬂdﬂq‘vq‘iﬂwﬂﬂu

NSI9YARTA m‘ﬁmwﬂumumsfum‘iwwmﬂ‘ivmumﬁmmLm NRAAN T BINNS TG‘ILLﬂ LWﬁuﬂﬂq‘iTﬁ
Lﬂ’ﬂ?ﬁ\m@@mmsﬂ LL@yﬂ"l‘i‘lﬂ"lﬂm‘iLLNWNﬂunﬂ"I‘iNﬂGWIL‘lﬂN’Iyﬂﬂﬁlﬂﬁﬂﬁﬁq‘i‘[ﬂﬂfﬁiﬂ‘iLLﬂ‘iNNqL‘J“V’ﬁﬁ N9UT2IRN
ﬂ"l?_lﬂ"l‘iLﬂ‘l.l‘iﬂ‘isﬂ”llﬂx‘lN@Wﬂm%ﬁﬂﬂ?‘ﬂmﬂ@qﬂﬂﬂwqﬁﬁmmﬂﬂﬂﬁl‘i ﬂq‘i’]@ﬂﬂq‘iﬂﬂﬂﬁlﬂlﬂﬁmu‘ﬂﬂﬂ ﬂq‘iﬁm&l']ﬂ'ﬂ%l
mwu?um‘smm

Market research; application of advanced techniques in process and food product development, i.e.
product profile technique, optimization of formula and processing condition using commercial software; shelf-life
evaluation using mathematical model; consumer acceptance research; production economic study

8.99. 752 (601752) AHVNIEAIMITIENINUTEINAURZNTUEARAMNIN 3(2-3-4)
International Food Legislation and Quality Assurance

L?‘%’B%T‘ZI‘T’;I 'El\?N’]%ﬂ'Elu G]’WNF"I'J"INLﬁ%‘ﬁﬂﬂﬂﬂdﬂﬂ@q‘iﬂwﬂﬂu

N"Im‘iﬁquﬂqﬁ’ﬁ‘i““lﬂ')'ﬁdﬂ‘i L1l TﬂLG“IﬂGﬁ ﬂg‘lﬂﬂﬂﬂﬂ"l‘lﬂq‘iﬂﬂdﬂﬁ‘ﬁﬂm‘iﬂﬂ Z\T‘VmWWEIT‘i‘lJ wazUasine
ﬂﬂqﬁﬂ"lﬂi‘g ‘i“’UUﬁ‘i”ﬂuﬂi‘LAﬂ'ﬁWﬂﬂ‘lﬂﬂ‘i TﬂLLﬂ MﬂﬂLﬂm%WﬂT‘uﬂq‘iWZ\mﬂ'ﬁW‘l‘i NSILATIABURTIHUR ﬂ']‘l.lﬂN
qpAngf laweale AsUsTAuA e

International food standards (Codex) ; food legislation of the United States, European Union and
significant traders; food quality assurance systems: Good Manufacturing Practice, Hazard Analysis and Critical
Control Point, ISO, Risk Assessment

ana v

B.9N. 758 (601758) HNAMIILBINT 3(2-3-4)
Food Research Statistics
Jeulaiidiasiunes : ANAHIANEEUB9D19 19T AE Y
N53LAIIEiANNLY U ﬂ"l‘i']"l\?LLNuﬂ’W‘;WIﬂﬂ@d?uﬂqﬁa‘%/ﬂﬂqﬁq‘i ASILATIANITOANDE LR
AFILE N1TALATIZIIHAINNSABLAUDS NAVNGRALAZANIIENITHARD I HNZ AN
Analysis of variance, experimental designs in food research, regression and correlation analysis,
response surface analysis, optimization of food formulation and processing condition

2.991. 759 (601759) wiAlANT5IqY 2(2-0-4)
Food Research Techniques
L?‘%’B%T‘ZI‘#I 'El\?N’]‘iéﬂ'Elu m’mmfmmummmmmﬁﬂwmu
ﬂq‘iﬂqﬁu@IT@WﬂQ"Vﬂ AMTNUNIRITITUNTIN ﬂﬁ‘iQWQLLNuﬂq‘iﬂqLuuﬂﬁ‘i’J@ﬂ ﬂ"l‘iLf‘lULLﬂvQLﬂ‘iqu‘lﬂ”ﬂﬂNZ\]
ﬂq‘i’]‘VW‘iMLL@vﬂiﬂNﬂﬂﬂ‘m"Vﬂ ASLANBNANISITY f‘l"l‘i‘il‘l«m LUEI‘LAV]‘&WT—_@%VIWG‘JTIQJQ.J’I
Research topic definition, literature review, research planning, data collection and analysis, results
discussion and conclusion, research presentation, registration of intellectual properties
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2.99. 764 (601764) |15LIBDINNS 3(2-3-4)
Food Additives

Sauladis mw'mn'au m’mmfmLﬂummmﬂflfv’ﬁﬂwﬂfau

s woulnd Amnfiu ﬂ‘iﬂLLﬂNT‘LA ﬂ’]‘im’mm‘il,%iyﬂm@@uwm ﬂf]‘jmum‘imm'aﬂ%mﬁu N5
Ususnnnsn ansdulans ssusudednis e iemsatos a1sanusaiisin ssusenauuazsaeni
AHLTNRE 28981919985 HINTFIULATN VNS

Color additives, enzymes, vitamins, amino acids, antimicrobial food additives, antioxidants, acidulants,
sequestrants, texturizers, stabilizers, surface active agents, odor and flavoring agents, toxicity of food additives,
standards and regulations

B.9N. 765 (601765) ‘B”I‘VI"I‘SLﬁ’E’IQ"dﬂ"IW 3(3-0-6)
Food for Heolthy
Lf‘%’ﬂ%?‘llﬁﬁ'ﬂ\?&i’]%f;'ﬂu : G]’WNW'J'WNLVTWE@‘LI?J@QNN@%

ANIANLAR NNUGIL%Q‘MWWILL@“‘NN‘LIG]L%GTﬂﬁuﬂﬂﬂﬁl‘i?mdﬂﬂﬁﬁ‘i m‘i&mﬂﬂﬂ%m%’u@mﬁﬁmﬂﬁ
TWTG]LFINFIEZ\] NﬁiﬂﬂﬂQWﬁWqG%’}lﬂqW UVIUWWL%\T‘VT%WWT%E’WVI'I‘J L'Vlﬂuﬂﬂ"l‘iﬂ'ﬁ‘iwﬂG]LLZ\]“’ﬂ’W‘i‘i“’UN'W‘i Lﬂ‘iﬂ\imﬂ
LLZ\]“’NN%TW‘;]WNWF"I?Q ﬂﬂ‘ﬁ‘i”ﬂﬂ‘iwiﬂﬁuﬁlﬂﬂ‘ﬂﬂﬂwLLﬂ”ﬂW‘iGl‘i’]@NﬂU

The chemical, functional and nutritional properties of foods, natural antioxidants, phytochemicals,
bioactive components, their roles as functional food, processing and identification techniques, important spices
and herbs, health claims and validity of the claims

2.9N. 766 (601766) amﬂ‘[ﬂwuﬂmﬂmzqméwmmmsuﬂs?jﬂ 3(3-0-6)
Nutrition Labelling of Processed Food
Boulafidiasinunam mum’mmummmmmmwﬂ@u
a@fmTﬂﬁmﬂmemﬂgmmmmmﬂmf"ﬂ‘ﬁmf]‘jfaflmﬂmwm LLmTummmem auslne n1g
MMANRINTU LN‘IAT?J@'W‘M”I‘;ILLﬂ”‘LJ‘Vl‘LI’WITuﬁ’NﬂW?J ﬂ']‘i@”mﬂ‘iLQWW“’T‘??’ILLN"@V]ﬁﬂ’ﬁﬂN a3Fuenndndidiiv
ATHULAZLIDR) ﬂ’l‘iLWde\]ﬂfﬂlﬂdﬂ"l‘lm‘iLLﬂ‘igﬂ ﬂﬂg‘mﬁmqm‘mmmmﬂqmmmﬁummﬁ mwg?w

q
q
Aaaduaannlnauinis

Regulations of nutrition labeling by food and drug administration, consumer trends, serving size, energy
limitation, dietary fiber and their role in human body, vitamins and minerals as antioxidant, value-added

processed foods, marketing strategies of food industry, new knowledge of nutrition labeling

/8.9N. 767 (601767) Tﬂ”ﬂu"mﬂiuguﬁﬁguga 3(3-0-6)
Advanced Human Nutrition
Seulafidasiunan m’mmwmu?jﬂmjmﬂ’lmmww@u
m‘imﬂﬂmm@wmmfmmmﬂqﬁﬂﬂﬁﬂﬂﬁﬂﬁTuLLm@”%Qd‘ﬁqm Tm‘mﬂ‘s’m“ﬂmﬂuﬂl,l,ﬂ“m‘jmuﬂmqum
HaduidesiolsnEnss  @erfuaraninsnedeaniifinasielsniess  SnsiBunsendneansenmnsuasdud
aarfinunsindenuiiaanasiolanliglng) BIMNTFLAN Tnawmansiunszuaunissuiuazansn
ANFaIn13nias Tnaunnsdiunnsinn Aneaenednduazuzise nadifinuen
Utrient alteration during life cycle, gene structure and regulation and risk indicators for chronic diseases,
ethics and social issues associated with chronic diseases, diet genotype interactions; coronary heart disease,
body weight and obesity, foetal origin of adult disease, functional foods, nutrition and cognitive function, folate
requirements, sports nutrition diet, genotype and cancer, case studies

.91, 768 (601768) wﬁﬁﬁm@eTﬂsé’mummsﬂsxﬂqﬂﬁ 3(3-0-6)
Protein Functionolity and Application
Boulafidiasinunam ANHANINTINTDUIBID1919 I HEu
ATRzANsYedll9AY mﬁﬂumﬂmmﬁmu A9ifinddaty nafianes  nn9fialea Suesnsen
soninlUsBuuasan SunsmrrssiniUstuasaslulnnsn Usfazasiinduss nadifinen
Protein solubility, water holding capacity of protein, role of protein in food system, protein in emulsion,
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foaming properties of protein, protein gelation, protein-lipid interaction, protein-carbohydrate interaction, protein
and flavor compounds, case study

B.9N. 769 (601769) LNLLVIN@’?]%N‘ZI‘BGN'T?’EI’Iﬂﬁi 3(3-0-6)
Nutrient Metabolism

L?‘%’ﬂ%?‘llﬁﬁ'ﬂ\?ﬁi’]%f;'ﬂu mmmmﬁummmﬁmu

Tﬂ‘ﬁuﬂ"lﬂm‘iLLﬂv‘ﬁv‘l_l‘LIf‘l"l‘iilﬂ%lﬂ'?‘lﬂ'ﬁ‘i?lﬂ\mmﬂ?_l ﬂd?ﬁﬂ‘iyﬂﬂ‘l_l?.lﬂxi‘f"l\iﬂqil ﬂ"ﬁT"lfWﬂNﬂuLLﬂwﬂNﬁ@
NAINIUVBITNNEY WU D AENYDINITBINNG TG‘ILLﬂ ﬂ"l‘ﬁU\EEILG‘IiGI AN Tﬂ‘ﬁ@]uLL@wﬂ‘iG‘lLLﬂNTu ANHENAUD
mqm‘imm‘fﬁuﬂ‘iwmumﬂumemfﬁm UNUIMDITATHUURE LL‘iﬁ"IGIT‘lALNLLVIUEN%N‘?.I@\?N'I‘J@’WMW? LZ\T‘L&TEI?J@Q
BTN N@Wﬂﬂﬂﬂ"lw T‘iﬂLLﬂ ﬂquwﬂﬂﬂquﬂwuﬁﬂﬁ‘i}mﬂN?\]ﬂ‘inUG}ﬂLNLLWU@'N%N nagiAnN©N

Nutrition and digestive system, body composition, energy expenditure and energy balance, metabolism
of nutrients; carbohydrates, lipids, protein and amino acids, relationship of nutrients in metabolic pathways, roles
of vitamins and minerals in metabolism of nutrients, fiber in nutrition and health, influence of genetic defects and
diseases on metabolic disorders, case studies

8.99. 770 (601770) Tﬂwumﬂm%ﬁuqﬂmwLmzmﬂﬁﬂ‘[m 3(3-0-6)
Nutrition in Health and Disease
Saulafidinesinunas : ANHANNTIUTDUIBIR FEY
FNBNAATHLINUAE ﬂﬂuﬂ‘u“ﬂﬂ\iN’W‘iﬂ"l‘lﬁﬂ‘i@lﬂﬂﬂ’)“’Tﬂ‘fjuﬂﬂﬁ‘iTuLm@“’%'N%Qm tla9an196Ua1981115
ﬁ NANTENUADFINTNUAZEYIIN guawapsan(ding)  IngusnaniiunguaanuAnlnfinemunusits

Aifiutfasuidussaniafnlsndess
Positive and negative dietary influences on nutrition during the life cycle, how the dietary factors

o=

contribute to human health and healthy ageing, colonic health, nutrition and metabolic syndromes at risk for
chronic disease

B.9N. 775 (601775) "mmm@m%msfmmsLmzmsf‘imswzﬁmmsﬁguga 4(3-3-6)
Advanced Food Science and Food Analysis
L?‘;’EI‘HT"ZI‘T’;I 'El\?N’]%ﬂ'Elu m’mmwmummmmmﬁﬂwmu
ﬁ‘V‘V%J‘VINNNWQNNUWL%\WT‘LNWTJE\T@Qﬂﬂ‘iuﬂﬂusﬁuﬂqiﬂﬂ‘i ﬂﬁlmmx‘mm&wmmmﬁ N’W‘iﬁsfuﬂﬁ‘lﬂ"l‘i
Uﬁﬁ%ﬂﬂﬁ’]u‘ﬂﬂdﬂdﬂﬂ‘iwﬂ@‘l_lﬂﬂ‘lﬂ"l‘i uaznsasuuastesasalarnatamng - ssndnenIananuazIn gLy
Snwn ﬁ@ﬂﬂ"l‘i')Lﬂ‘iqy‘lﬂﬂﬁ‘lﬂ"l‘ﬂ@lﬂetﬁ']ﬁ']Lﬁ‘iqy‘lﬂﬂuﬂd\fﬁuﬂ Tﬂ‘iN"]TG]ﬂ‘i’WW AN BLSRIBLRFLNUTIILAREILNYS
lound  ormenfnuouresiiu auwnlasalnd usamunlnsalnd uaznipsqanssmidiannsnu
Factors affecting the functional properties of food components, food flavor and aroma, food colorants,
interactions and changes of food components during processing and storage, principles of instrumental analysis of
foods; chromatography, differential scanning calorimetry, atomic absorption spectroscopy, mass spectrometry and
electron microscopy

8.9%. 787 (601787) shzaidansssiuaziinermansuaznaiulaginisainis 1 1(1-0-2)
Selected Topics in Food Science and Technology 1
L?‘%’EI%T‘ZI‘T’;I 'El\‘lN’]‘iéﬂ'El% G]’WNFI'J"INLVI‘L!‘H@U?J@QE'W"V’W‘;IEINN@%
m‘im‘imﬂmmwwuﬂwmammwmmm‘m@ LVIF"IT‘LATN%IT‘I’W‘;I@'WW‘I‘;?
Lecture on current topics in food science and technology

8.991. 788 (601788) W2BRENHST IMAIZTINEFERSuAZIMAINIAEN15EINS 2 2(2-0-4)
Selected Topics in Food Science and Technology 2
L?‘%’EI%T‘ZI‘T’;I 'El\‘lN’]‘iéﬂ'El% G]’WNFI'J"INLVI‘L!‘H@U?J@QE'W"V’W‘;IEINN@%
m‘im‘imﬂmmwwuﬂwmammwmmm‘m@ LVIF"IT‘LATN%IT‘I’W‘;I@'WW‘I‘;?
Lecture on current topics in food science and technology

2.99. 789 (601789) 2Bl AanNd53 IN12TINYIFIFAS LA LVIAIKIAT NS85 3 3(3-0-6)
Selected Topics in Food Science and Technology 3
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L\?’B%T‘ZI‘T';I 'El\?N’]%ﬂ'Elu G]’WN?"I'J"INLVIH‘E@U?J@QEW"V’W‘;IEINN@%

m‘im‘imﬂmmwwuﬂwmammwmﬂfmmu,@ LVIF"IT‘LAT@EIT‘I’W‘;IE'WW‘I‘;}

Lecture on current topics in food science and technology
2.99. 811 (601811)  LAHUAZIATIINLIBINITUN 3(2-3-4)

Dairy Chemistry and Microbiology

L?‘%’B%T‘ZI‘#I FBINTHNDH mumqmﬁummmﬁﬂfau

AT LNG‘IT‘EIN‘L& TﬂLNNLWﬂ‘i@Z\]LLN Lﬂu‘f"ﬁ'N{TuuN ﬂmNNUGﬁﬂ“EWG}LLN ﬂqu‘iﬁﬂVI"I\Tﬂ‘i”NWWZ\INNZ\T”H@QNN
URSHARATUT m‘sﬂmﬂu@@umﬁuuu ﬂq‘iLﬂﬂﬂuLLﬂ@dﬂ\Tﬂﬂ‘i”ﬂﬂ‘l_Wl'NLﬂN‘ﬁ“‘lﬂ']"l\?ﬂ‘i“’U’]uﬂqﬁW@mLLﬂ Lﬂ‘l_J
Snun @elenluun @ﬂmmywmmmmuTumwmumm ARSI QAW lalun1auagUNAR DTN
ﬂq‘iLLUQ%N'JWWH“ZJ@\T"*Z@‘LW]‘??JQT%%N

Casein, fat globules, cholesterol, enzymes, flavour and sensory properties, antimicrobial systems in raw
milk, chemical changes during processing and storage, human pathogens, major control points during processing,

dairy starters, classification of dairy

2.991. 812 (601812) ms‘iLmzq?zuw%éwmmmsﬁguga 3(2-3-4)
Advanced in Food Microbiology and Food Chemistry
L?‘%’B%T"Zlf’il 'El\?N’]%ﬂ'Elu : G]’WNW'J'WNLVTWE@‘LI?J@QNN@%

Lﬂiﬂ\iNﬂﬂ"]‘i@ﬂﬂﬂ‘iﬂqﬁ’ﬁﬁﬂﬂﬂﬂﬂ ‘WélﬂLﬂmsﬂﬂﬂﬂﬁqu@ﬁu‘lfﬁﬂGI’INN'TW‘W’TLAG]'N‘U‘;I WA, NTUTELHY
V”I’]"INL@ENVI'N‘V@%’JQVIHW NN‘UG]L%\‘i‘lﬂiﬂ‘ﬂ‘ﬂﬂdﬂ’)%ﬂ‘hﬂﬂﬂ@"lﬁﬂ‘i ('&‘WG‘I Tﬂ‘mu 153} F"I’WﬂﬂtﬂLﬂ‘iW Gﬁuwmﬂmm
BINT, ﬂuﬁl‘iﬂ‘i?_l'T‘ilﬂ\iﬂ’]uﬂ‘iuﬂﬂ‘l_lﬂ’m’l‘i W]‘?JQVI‘LANNEILﬂEI"JﬂU"VN%’]'WI?J"I@"IWW‘iLL@ WARBNS

Food safety management tools, microbiological criteria and international bodies, microbiological risk
assessment, functional properties of food components (lipids, proteins and carbohydrates) in food products,
interaction of food components, recent topics in food microbiology and food chemistry

B.9N. 842 (601842) auﬂ'ﬁmamﬁmﬂmwLmzﬁmnssmmmms 3(2-3-4)
Physical and Engineering Properties of Food
L?‘%’B%T?Iﬁﬁ'ﬂ\?&i’]uﬂ'ﬂu : mumwmummmwﬂfau
Tﬁ‘i\iﬂ‘iq\‘lﬂﬁﬁﬂ"l‘izﬁ']ﬂﬂwwLﬁu?.lﬂﬂLL‘N ﬂmNNUWL%Qﬂ@?Iﬂ\?N’W‘i%’]ﬂ"IW ﬂmNNUG}VHQﬂQWN‘iﬂuﬂ@Q
N15BININ ﬂq‘iLﬂﬂﬂuLLﬂ@QNﬂﬂuu ﬂmNN‘LIG]"EIﬂ\TNQ%HW%@QN"I‘;I%Q?HW ﬂmNNUWWWQ\E‘V\IﬂW”HﬂGN'ﬁ%QﬂWW
Structure of biopolymeric solids, mechanical properties, thermal properties, surface properties, Electrical

properties, case studies

2.9N. 844 (601844) Lﬂﬁﬂiﬂﬁﬂ’ll’aﬂ’aﬁﬂ’lii?ugﬂ 3(2-3-4)
Advanced Food Stability

Soulafidasiunan m’mmwmu%'ﬂumwwﬂu

LNﬂEJﬁﬂ”IW‘iuﬂUTNLNﬂ@ﬂﬂdTﬂiGluﬁy‘lﬂ'}Nﬂﬂ‘iLL‘lJ‘i‘i‘lJLLﬂyﬂﬂ‘iLﬂU‘im&ﬂ nswasuulaslaseasneees
Tusfuuaznisiimsnzit m‘nﬂmuuﬂ@ﬂmﬁ‘mLL@“TNmﬂmmmﬁTUTaLm‘mﬁwmwﬂfmm‘ﬁﬂLm“m‘imu
NEN ﬂﬂfﬂﬂﬁ‘iLﬁmﬂﬂﬂ%mﬁmmm@ﬂ‘im‘umﬂLﬂﬂﬂ‘imwmqmmﬁ n9LAReNEngB9ALTNaLLBIBMS
S9N LS NI N ANTTUABLETESNTNLB9D115 DIRB5uD AT uAZBIRUSEN BN TR e LAz NET
fdaefiesn neeewns  NanLaTLNUW2aIEITiuenndintusalaiiesnmeese s N1AAIIEA
Tnsssdansamnsssiulnanalaeisiangiadnlndian aseumalnsalet wndisduetsesuiaalnga
1T Tusflumdadalana i Anenrmanssssiuun uasiafissnnaesenng

Stability of protein molecules during processing and storage, structural changes of proteins and
analysis, structural and molecular changes of carbohydrates during processing and storage, oxidative
mechanisms and the effects on food stability, component migration during storage and the effects on food
stability, water activity and monolayer moisture and their effects on food stability, mechanism and role of
antioxidants on food stability, analysis of molecular structure of foods by X-ray photoelectron spectroscopic,
X-ray absorption spectroscopic and protein crystallographic methods, nano-science and food stability
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a.97. 891 (601891) ANNWIUZeyeynan 1 1(1-0-2)
Ph.D. Seminar 1

L?‘%’ﬂ%f‘llﬁﬁ'ﬂ\‘iﬁi’]%fi'ﬂu m']Nﬂ’?ﬁNLW%‘ﬁ"ﬂU’d'ﬂﬁﬁﬁ@’]‘iﬂNﬁﬂ%
ﬁﬂﬁﬂEWLLW@ ﬂu@”iﬂN%L’]ﬂuﬂumuﬂ‘ﬂﬂ\ﬂuﬁ')ﬂﬂwLﬂﬂﬂTﬂWﬂﬁ%ﬂﬂﬁ@ﬂﬁﬂLLﬂ“uﬂﬁﬂE"mmsﬁﬁlﬁmﬁﬂ
WJ?J@VI"V“’W‘ILﬂuﬂuﬁlﬂﬂN"I‘l«mq‘imuﬂﬂu@ﬂﬂﬂq@"l‘iﬂ‘ﬂﬂ‘imﬂﬂﬂﬂu 219715 TLAZHN AN U UARFAN Y192 WD
ﬂﬂ’]‘ﬂ?'ﬁi‘LALLﬂ mmmmmm‘mmm ANNAENI9BAYUIIPTINAN

Students will take turns to present topics of their choice in class. Topics to be prosented must receive
approval from the advisor. Criticism and questions concerning the presentation will be delivered from the

audience during open discussion

2.97. 892 (601892) ANNWIUZeyeynan 2 1(1-0-2)
Ph.D. Seminar 2

L?‘%’ﬂ%f‘llﬁﬁ'ﬂ\‘i&i’]%f;'ﬂu @Y]Nﬂ?ﬁﬂtﬂuﬁﬁﬂﬁﬂﬂ’ﬂﬁﬂ’]‘iﬂﬂﬁ'ﬂ%

‘l«éf‘lﬁﬂ‘lﬂ%m@ ﬂu@”ﬁN‘l«éLQﬂuﬂuLﬂuﬂNﬂ\ﬂu’l"??_lWWNVITB@W\E@IWG’IN@QLL@QW@%H’W@’V‘VTMLLZ\]“"l«Lﬂﬁﬂi&ﬂ
ummmﬁﬂm m*’uﬂmwmLﬂuﬂmmmum‘imummqﬂmm‘mwmﬂmnﬂu A998 AZHN AN T AR FANEN

”uqmummmimm mmummm‘jfmmu ATHAENITBALIIYTINAN

Students will take turns to present their research results in class. Topics to be presented must receive
approval from the advisors. Criticism and questions concerning the presentation will be delivered from the
audience during open discussion

2.9%. 893 (601893) ANNRISyynan 3 1(1-0-2)
Ph.D. Seminar 3

Foulafidasiunan: m’mﬂ'z”mmwa"amma'mms&mﬂ@u

uﬂﬁﬂmum ﬂu@‘”ﬁuunﬂuﬂumuﬂqum%mum"ﬂﬂﬂmwmmLmeﬂ‘mmfmm‘mmeuﬂﬁﬂm
ummmﬁﬂm m*ﬂﬂww‘”mLﬂuﬂummmum‘imumumﬂmm‘mwmﬂmmu 2197198 LaTHINANETUARFNEA
aninEnerefa1saitazFa AU andaenisefiUsesaNiu

Students will take turns to present their research results in class. Topics to be presented must receive
approval from the advisors. Criticism and questions concerning the presentation will be delivered from the
audience during open discussion
2.9%1.897 (601897) AneliwusUIgyynan 72 BHagfif

Ph.D. Thesis

Jeulaiisiasiiunes : Tassndnenimslisunisoia
nuawme  AmsuinAneqEUS Y yIssnangasuUL 1.2

2.971. 898 (601898) AnwRWUEUIYsynan 48 naafin
Ph.D. Thesis

P P ' ! A a My (N

Saulafidiasiiuna : lasessineniinus [f5unsanis

NEEME  ASUEnANEIRUS Yy eEnAngATILL 2.2 wazRu3y gy mangasuuy 1.1

E— q Y q Y

2.9%. 899 (601899) ANwIHNWWEUIYsyan 36 wuaafin
Ph.D. Thesis

P P ' ! A a My an

Jaulafidiasiiunay : lasessineniinus [f5unsanis

nEeme  asutinAnengmuiy gy mangasuuy 2.1

EEEE— q £y

2.99. 701 (604701) NANIFAINTTHNTTUINNTITBINNG 1 3(3-0-6)
Principles of Food Process Engineering 1
P e ' ' A
LQ’B%T‘ZIVIG‘I'EI\‘]N’]%?’]'EIH : TNN
AHABRNIAUAINANNIUY NFLARDUTZBI2BI AR NITULNNNNG NITHAN N1TARIUIA LazngBalnesdu
Mass and energy balances, fluid flow, mechanical separation, mixing, size reduction and fluidization
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2.99. 702 (604702) NANIFINTITHNTTUINNITAINTST 2 3(3-0-6)
Principles of Food Process Engineering 2
Reuluitdasinunas : a.09. 701 (604701)
m‘imﬂmmm‘sﬂu Lﬂ‘iﬂdLLZ\]ﬂLﬂ@ﬂ%ﬂ’ﬂN‘iﬂu N33 ﬂ’1‘§LL‘D’LL°?N ASUIUNITNIANEEY N9
TIUVININGS ﬂﬁ‘iﬂﬂu ANSEAR  WRNIIBULH
Heat transfer, heat exchanger, evaporation, freezing, thermal processing, mass transfer, distillation,
extraction and drying

2.99. 704 (604704) miﬁqmm@aé’r’mmmﬁmnssuﬂszuqumsmmi 3(3-0-6)
Numerical Computation in Food Process Engineering
Saulait mmuﬂ@u : (g
ﬂq‘iﬂﬂﬂ'ﬁﬂﬂNﬂWNQﬂQﬂiiN ﬂq‘iﬂ%qﬁﬂﬂﬂ'ﬁﬂﬁﬁﬂﬂﬂ@]é@qﬂiﬁﬂﬁ‘v}’maﬂ']ﬂ’ﬁ‘iN eV IANGEN ]
ANNTTULUIBILAY m‘m@mmLmummamuﬂwm msBufiinaafansndeuiBiBeiaay  n1sunaNnIg
BYRUESITNAN uATNITUNANNTTaLREEDs
Treatment of engineering data, mathematical formulation of engineering problems, roots of equations,
linear equations, least-squares regression, numerical integration, solution of ordinary differential equations and
solution of partial differential equations
8.98. 711 (604711) Usingnisainisanalaslunudn arudanuarain 3(3-0-6)
Momentum, Heat and Mass Transport Phenomena
L?‘;’ﬂuf"ll‘f’;l 'El\‘iN’]‘iéﬂ'Elu GI’WNF"I’]’WNLWLA"H@‘LI?.I@GNN@‘H
m‘imﬂmﬂmuumu ANHEDULAZHIA: ﬂ@fﬂﬂqiﬂqﬂiﬂu NNG‘IZ\] NNﬂW‘iﬂﬂﬂﬂﬁ‘iLﬂ@ﬂuLLﬂﬂ\‘l 19018
Tousgninama uazanaaNnAA
Momentum, heat and mass transports; mechanisms of transport, balances, equations of change,
interphase transport and macroscopic balances

9.99. 712 (604712) ﬂ"l‘iﬂ%’]\‘iLLUU'QO'T'&’ENLLﬂzﬂﬁiéﬂﬂﬂﬂﬂﬁQﬂiﬁWﬂ’]Nﬂ%
?%%ﬂ')ﬂ‘i‘iﬂﬂ‘ixﬂ’?%ﬂ’]‘i’ﬂ’]ﬂ’]‘i 3(2-3-6)
Mathematical Modeling and Simulation in Food Process Engineering
Lf‘%’ﬂ%??l‘#l FBINTHNDH WWNﬂQWNLﬁWEﬂU%@QﬁNEu
ﬂﬂ‘iﬂ‘iq\iLL‘U‘l_I@'I@ﬂ\'i ﬂ'?‘ifm\l}lﬁlLLZ\]“’ﬂW‘iﬂ‘i“’LN%LLMU‘VW@@\T NINANDYLTILAY ﬂﬂ‘jﬂﬂﬂﬂﬂrﬂ@ﬂﬁu
mmuﬂm‘mwm ﬂ']‘ﬁﬁ‘i‘”qu‘W"l‘i"INLGI@‘;]VIG]EUN%@Q%@"IT‘M@"I%J ‘i”UU“ZJﬂ\?NNﬂ'W‘iﬂ‘LAW‘LA‘E szdeudniBedala
LLZ\]“’ﬂq‘iﬂ‘i”ﬂﬂﬁ']ﬁﬁﬁwﬂ‘i’lﬂﬂﬂ\iﬂqﬂ\‘lﬂﬂﬂ‘ﬂm@@uﬂﬂwﬂﬂ
Model construction, assumptions and model assessment, linear regression, nonlinear regression, iterative

techniques, multiresponse parameter estimation, systems of differential equations, numerical methods, and
application of residual sum of squares minimization method

2.98.713 (604713) N152BNULLLALNTISILASIERNISNARDININIAINTITHATLLIRATTBINSG 3(3-0-6)
Design and Analysis of Experiments in Food Process Engineering
L?‘;’ﬂuf"ll‘f’il ADINTIRNDU G]’WNF"I'J'INLVIH‘H@U?J@QNN@%
ﬂq‘i'ﬂﬂﬂ@%;ﬁ\iLﬂ‘i?_l‘l_ILVIEI‘LIﬂ?_I'NQ'WEI ﬂﬂ‘iVIWZ\]ﬂGVINﬁ‘V‘VﬂLG"IH’J f‘l"l‘i%ﬁ?\]ﬂxﬁﬂ’)ﬂﬂ@ﬂﬂ@ﬂﬂﬂLLZ\]“"VGI’?TN
azfU  N1TEenLULIEAIUSTnay ﬂq‘j’wcﬂﬂﬂdL%QG]’]ﬂ‘i“’ﬂﬂUG‘IQEIﬂ‘V@EINN ﬂﬂ‘i@ﬂﬂLLUU’D’%W%@%THLLN“’%NG‘INQ
AN LUUINAENnAnNas LLZ\]”']‘EWHNQW@UN‘L&@Q
Simple comparative experiments, experiments with a single factor, experiments with randomized blocks

and latin squares, factorial designs, factorial experiments with random factors, nested and split-plot design,
regression models, and response surface methods

8.98. 714 (604714) UFUANIIN1F2DNUVLUAENITIATIEANTITNARDS 1(0-3-0)
VNNIAINTTHATEUIRNITDING
Laboratory in Design and Analysis of Experiments in Food Process Engineering
Soulafigasiunan : amuounsenssn 0.09. 713 (604713)
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nanaaesdalsauflsuegieny  ANsneaesiiilesefung m‘mmmmﬂmm@muLmﬂmﬂ
AZOU  N19RBNWUUEBIAAUSENDY m‘awmmL%\amﬂ‘jm@umgﬂmmu m‘mﬂﬂLmummmu"fmmymmm
AUEN  UULFIABINANDEY LAZARAUAIADLAUD

Simple comparative experiments, experiments with a single factor, experiments with randomized blocks
and latin squares, factorial designs, factorial experiments with random factors, nested and split-plot designs,
regression models, and response surface methods

8.98. 715 (604715) NN‘I:I’(?IVI’Nﬂ’WEIﬂ’IWLL@?JVI"l\ﬁﬂ’Jﬂ‘i‘iN?I’EN’BTVI"I‘i 3 (3-0-6)
Physical and Engineering Properties of Foods

Pl a2 ' ' |
L\?’B%T‘ZWIG‘I'ENN’]%?’]'EIH : TNN

Tﬂ‘i\?ﬂ%"l\iLL@zﬂGﬂﬂ‘izﬂﬂUﬂﬂﬁﬂﬂﬁ"l‘i ﬁ/ﬂiﬂmzLQW’WVI"I\TT‘I’W_IJ"I'WW‘ZJEQ@"IWW‘;] Z\IN‘]:I/@L%QT‘IN?I@Q@WW‘I‘;I
ANUANI9ANNEBUIR9IBIYNT ANTRIN N IMAN289919115 wazANTRNISLaN LA AYE981NS

Structure and composition of foods, Physical characteristics of foods, Mechanical properties of foods,
Thermal properties of foods, Electrical properties of foods, Optical properties of foods

B.99. 732 (604732) ﬂﬁ’ﬂﬂ’]‘iﬂ‘izLﬁ%ﬂ')"lﬂtﬁlﬂﬂ?u’ﬂ"lﬂ’]i 3 (3-0-6)
Principle of Risk Assessment in Foods

Saulafidowitunan : Gif

LL‘LA']FIWLL@zﬁZ\]ﬂﬂ"l‘iﬂﬂﬁaLﬂ‘i"lzﬁﬂ’ﬂNLéﬂd?ﬂﬂqﬁ’ﬁ Usznoudag  n1euse Lﬁum']mﬁm N9U3N5
V”I’]"INL@IEN LLﬂ“ﬂ"l‘iﬁlﬂﬂ’I‘jﬂ'}"mLéﬂﬂ ﬂq‘iﬂ‘i“’ﬂﬂﬁﬁ“ﬂﬂm@ﬂq‘iﬂ‘i LN‘HWJ"I}LILﬁﬂﬁLLﬂ“ﬂﬂﬁ@ﬁﬂ"l‘iﬂ'ﬂNLﬁﬂd
ﬂﬂ‘iT‘ﬁﬂ‘iLLﬂ‘iNﬂﬂqumﬂ‘iﬂ%'ﬁ@'ﬁﬁLWﬂﬂ‘i”LNui”ﬂUﬂ']’mLﬁm

Concept and principle of risk analysis in food; including risk assessment, risk management, and risk
communication, application of risk assessment and risk management models, use of risk software program for
evaluating risk levels

2.98. 733 (604733)  A199ANISAMHNUNDANLNRANWIIDIRITITNART 3 (3-0-6)
Food Safety Management of Animal Products

Soulafidasiunan : G
m‘mLm‘mwﬂum‘mLL@xﬂfﬁ@”ﬂmﬁmwﬂ@ﬂmﬁmmw’qﬂeﬁmﬁwﬁmLf‘f@éf’m'ﬁ’ Tauazninsioi

UNLAZNARTTIIN KARS DTS dausnsdnnisingAu nnsuilegl TadaRng wazniansaeaeudaundu
Hazard analysis and safety management of meat chain and meat products, egg and egg products, milk

and milk products, and aquatic animal products, starting from raw material receiving, processing, logistics until

traceability

8.98. 734 (604734) A1FIANTISANNUABANENRANWINBINIFINNAN NATHUAT SN 3 (3-0-6)
Food Safety Management of Fruits, Vegetables and Legumes
Saulafidowitunan : Gif

ﬂ'?‘ﬁ']Lﬂ‘i"]“"lﬂﬂuG]‘iq?_lLLf\] ﬂ"l‘i@ﬂﬂq‘iﬂquﬁ@ﬂﬂﬂﬂﬂ@\Tf‘ﬂ‘iwﬂ(ﬂwﬂ WZ\]TN ﬁiy"h"'m Nomae ﬂﬂﬂ'] LN
NARSIOLT ﬂ‘iﬂUﬂﬂNW\TLLG}ﬂq‘iﬁ@ﬂ ﬂ'?‘iLf‘ﬁ_ILﬂ?_I'J ﬂ"]‘iﬂm_l‘i‘i@ ﬂ']‘iLLﬂ‘i‘i‘lJ NDINANA WATNITATITNBLIAUNA

Hazard analysis and safety management of vegetables, fruits, cereals, legumes, and their products,
staring from planting, harvesting, packing, processing, logistics until traceability
2.99. 741 (604741) ms'a'ammufaqﬂﬂsm’?uqmmvmssumms 3(3-0-6)

Equipment Design in Food Industry
L?‘%’B%T‘ZI‘#I mmuﬁ@u G]’WNV"I'J'INLVIH‘E@U?J@QNNE%

V]ﬂﬂﬂq‘iwq\fﬂ‘ﬂﬂ\iﬂ']"muﬂ\?LL‘;N?J@Q"JNG‘I NM99BNWLLIZUURIAIRY ANHULRNIZATVINIULAL
ﬂm@ﬂwmﬁumﬁ@ﬂﬂLmuwmmy"umfaﬂﬂﬁmwTﬁTu@mﬂﬂwﬂiiuﬂqmﬁﬁ uazlusunsumonfiamesdniagyiu
A19EanNLUY

General principles of strength of materials, design of power transmission systems, operational
characteristics and design features associated with processing equipment for food products, and computer
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software tools to aid designs

.99, 743 (604743) %‘[’a‘[@ﬁﬂm'mmsu,m%'aq%qmw 3(2-3-4)
Rheology of Foods and Biomaterials

Soulafigasimunan : Gif
Lﬂ%')‘h’ﬂﬂﬂﬂﬂ‘]ﬂdﬂ"l‘iLﬁﬂiﬂ‘ﬂ@dﬂfm"l‘iLLZ\]W’JNG‘I%QJ‘M‘WJ‘I’W?JTGIﬂ”I‘iﬂ‘iz‘VI”I?JﬂdLL‘N ATTHNNNUTTZIINN
V”I’]"INLF"MLLZ\] ATHLATYA wqmﬂ‘i‘mm‘ﬁ‘mmmmﬁmuﬁmmmumu@um‘[muﬂu “Vli‘[‘lsl{]l.LZ\] LUUITABIIN
ﬂmmﬂﬂﬂm’ﬁﬂﬂﬂmeﬂﬁ‘iNﬂ'ﬁTﬁ@LLﬂuﬂ"l‘iLﬁEI‘iﬂﬂﬂﬂﬂ'l‘lﬂ"l‘iLLZ\IWQNG‘I%’JI‘IWW quﬂ‘i‘i}lﬂ']‘i‘f‘]ﬁ@LLﬂvﬂ'ﬁ‘iLﬁﬂ‘iﬂﬂ@Q
ﬂ’Wﬁ‘iLLZ\IWQZ\WI%’]ﬂ"IWTHLﬂ‘iﬂQNEQG‘IW’N‘;]TQTNEIGI’N‘"[ iﬂﬂﬂﬂq‘mﬁﬂNUGlVI"I\i‘iTﬂT@ﬂLLZMﬂ"I‘iVI"N"I‘l«L?JﬂQLﬂ‘iﬂGN@QC?‘I
wunsig qulianavesiasialadaiafin aniAnsalaladensianiinlnsesdneduren nazesaifinig
alaladfifidanszuaunsulsglanmauazmstsnfunndasamduia wliaTalad nadifnun

This course studies the deformation of foods and biomaterials under the action of force, relationship
between stress and strain, flow behavior of Newtonian and Non-Newtonian fluids, theoretical analysis and
mathematical models for flow behavior and deformation of foods and biomaterials, flow behavior and deformation
of foods and biomaterials in rheological measuring devices, operational principle of rheological measuring devices
and measurement of rheological properties, molecular theory of viscoelastic materials, rheological properties of
complex foods and biomaterials, effects of rheological properties on food processing and sensory assessment,
nano-rheology and case study

2.99. 751 (604751) ’QJW’Jﬂ‘i‘iN‘S::UUW’Z%ﬂ”I‘SLﬁULﬁﬂ?ﬂﬂdﬂﬁﬁlﬂﬂtﬂ‘l&lﬂ‘i 3(3-0-6)
Postharvest System Engineering of Agricultural Products

L?‘%’B%T‘ZI‘#I 'El\?N’]%ﬂ'Elu WqNﬂQWNLﬁu%EUﬂﬂdNNﬂu

UNUINLLNS ﬂQWNNﬁﬂiyﬂﬂﬁ‘iuUUﬁﬂﬁﬂq‘iLﬂuLf‘lil’] ﬂ@@ﬂﬂﬂﬂTuLL@wﬂﬂﬂuﬂﬂWNdN?\m\iﬂi‘LAﬂWW"Uﬂ\‘l
NNWNZ\]NG"MNQT‘IT’:}LT‘IULT‘IHQ ﬂqﬁﬂﬂﬂﬁ‘iﬁﬂﬁﬂq‘im‘uLﬂ?J'JL%\T’]ﬂ'Jﬂ‘ﬁN?JﬂQﬁiQW%LL@ NRANANTNII Tsﬁiﬂ‘iLNW‘iﬂﬂ
LLZ\]yﬂ’W‘iﬂgUWﬂ"l‘i‘lﬂZ\Nﬂﬂ‘iLﬂULf‘l?_l') ﬂ"]’ﬁﬂﬂﬂLL‘LI‘LIT‘I"I‘;I‘E‘I"I%JLW@WT‘I"IﬂLL@JiyUUWWﬂ’NNL?_I‘L&N"Iﬁ‘i‘l_lmﬂmwﬂﬂﬂ 19
Lﬂll‘iﬂ‘lsﬂi’]ﬂm‘lﬂﬂﬂm"l ﬂ’ﬁLﬂU‘iﬂEunﬂﬂWWU‘iﬁﬂqﬂqﬂﬂ‘]UﬂNLLZ\]VG“IG“ILLﬂ‘i ﬂ’W‘i@ﬂﬂW‘iWﬂ\i\ﬂusfu‘iulllliﬂﬂxiﬂq‘i
Fuden ez inesamahdainaenaiiuifen

Role and importance of postharvest systems, internal and external factors affecting quality of fresh
produce, engineering aspects of postharvest handling systems for cereal and horicultural crops, psychrometrics
and postharvest operations, design of aeration and cooling systems for fresh produce, low temperature storage,
controlled atmosphere and modified atmosphere storage, energy management in postharvest systems,
developments and trends in postharvest technology

8.99. 761 (604761) WiAlkladnisyitusis 3(3-0-6)
Drying Technology
Foulafidiaeniunan: ANHANNTIUTDUIBINAEY
NOEHNIVIUAY  FTUUAITIUAY 19618 TaUAIINE B ULATHIAFITIENTINNITVIA N1TEEN
WULSIRBILAYNITINREINNAGIAFIESS NITIUTIHARTMTINENT WATNITTATITANANINTRN YN
Theory of drying, drying systems, heat and mass transfer in drying, mathematical modeling and

simulation in drying, drying of agricultural products and energy analysis in drying

8.99. 762 (604762) Aluladin1svan 3(3-0-6)
Frying Technology

L?‘%’B%T?Iﬁﬁ'ﬂ\?&i’]%fi'ﬂu G]’WNF"I’]’WNLVT‘LM@U‘ZIEGNN@H

NTTUIMNITNBARULNNTYION Tﬂmummmmmumm ﬂfvé’ﬂﬁﬁwﬂGiﬂﬂmmwmmﬁﬁuumﬁﬂﬁu
ﬂ"]‘lﬂ‘iﬁi’lﬂﬂ mmmwmmwmmﬂmmmmﬁwm f‘l"l‘iﬂ"lﬂiﬂuﬂ’l'WN‘iﬂuLLZ\]WNQZ\IT‘LAEW‘MWT&"’W’J"NW@G‘I ﬂ’ﬁﬁ‘l@l%&l
muuﬂmmmﬂmmmmﬁwm m‘ifvwm‘mumuuﬂmmq NARH T BTN mmmmwmmmmmma
Tﬂ‘ﬁu"lﬂq‘iLLﬂyZ@ﬂWW LLNWU‘i‘i"gﬂmsVlﬂﬂ‘lﬂ‘iuN@Wﬂmsﬂﬂﬂ‘lﬂﬁ‘i‘ﬂﬂﬂ

Deep frying, frying fats and oils, factors affecting the quality of frying fats and oils, fried food product
qualities, heat and mass transfer in food during frying, oil absorption in fried food products, used oil management,
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fried food products, effects

2.29. 764 (604764) wAlWlag NI 3(3-0-6)
Membrane Technology
Jeulaiisiosiune: ATNANHIANYD LB AEY
FNEATNYBINTTUIUNITINHLLTH #HAYDIHNLIL T ANTRYDINNILITH UNTUULANNT
m‘mmmuumma‘;mmwmmm Tulpsflamsdn  samslamatu  Snesdoealuda  wesuanelsdu
ﬂq‘iLL?_IﬂLLﬂﬂ NSINTBIATYLNNLILTH INNLUTUDBILARY ﬂL@ﬂTﬂﬁTﬂﬂyT@%N LL'Nuﬂ’W‘iﬂ‘iuﬂﬂﬁﬁuﬂmﬂqﬁﬂ‘ﬁﬂque}
Potentials of membrane processing, type of membrane, membrane properties, membrane modules,
fouling and cleaning, microfiltration, ultrafiltration, reverse osmosis, pervaporation, gas separation, membrane
distillation, liquid membrane, electrodialysis and application in industries

2.98. 765 (604765) l.ww‘l:u‘l:m?umﬂ%wg%'u 3(2-3-6)
Extrusion Technology

Foulafidasiunan: m’mﬂfmmummmwﬂﬂu

Mﬂﬂﬂqﬁ%ﬂdLV]ﬂTuT@ﬂLﬂﬂsﬁ‘lfl‘iﬁu ﬁummm‘iﬂuﬂﬂ%mmﬂ‘i mLLU‘?LN‘?NW’NLﬂﬂ%%‘i‘ﬁ%u@“‘ﬂﬂ‘i')ﬂ
'JGmﬂuﬂ’mﬂﬁUﬂﬁ”U’Juﬂ’ﬁLﬂﬂsﬁVﬁﬁu ﬂ'TﬁL‘lJZ\I?;IuLL‘lJZNL‘??G'JVI?ﬂﬂ‘i“’LLN”ZJEQ@”IV?'Y;}‘;I”WJNLﬂﬂ%ﬂ‘i‘ﬁu m‘m‘j“ﬂﬂm
mﬂTuT@mfaﬂwgw wazaNTAV NN S aNARTou

Principles of extrusion technology, extruder types, extrusion parameters and measurements, raw
materials for extrusion processes, rheological changes of foods during extrusion, applications of extrusion
technology, and nutritional properties of extruded products

8.99. 766 (604766) ﬂizu'mmsl,uJsgﬂ@’mqﬂmufsi?gmw%@u 3(3-0-6)
Nonthermal Food Processing

Foulafidasiunan: m’mmwmummmwmu

mautlsgulpelrmanu g mﬁLm‘ﬁﬂTﬁﬂTmmNLLNmaﬂLLuuwm mautlsguTnelranausingn
IITRLEITGEN m‘jLLﬂﬁﬁTmeLmu:uuwm ﬂ”l‘i?‘ﬁﬂ”l‘iLﬂNLLN"’Z‘\I"I‘;}%’]LﬂNefuﬂ”l‘iLLﬂ‘i‘i‘Llﬂ’I‘lm‘i msutsgulng
TnnsenUseR LLZ\]“’ﬂW‘iLLU‘i‘iﬂTﬂEIT‘?jWIﬂuﬂNNNNN%&

High pressure processing, pulsed magnetic fields processing, oscillating magnetic fields processing, light
pulses processing, application of chemicals and biochemicals in food processing, irradiation processing, and hurdle
processing

8.99. 768 (604768) PalABNAsINIANLABATEEIWNS 1 1(1-0-2)
Selected Topics in Food Safety 1
Foulafidasiunan: ANHANNTIWTDUIBIN AEY
ﬁ’fm'awwuﬂmmwmquﬂ@mmmmﬁ
Current topics in food safety

8.98. 778 (604778) WraRanassNMAMNLaaaTaaIns 2 2(2-0-4)
Selected Topics in Food Safety 2
Foulafidasiunan: ANHANNTIWTDUIBIN AEY
ﬁ’fm'awwuﬂmmwmquﬂ@mmmmﬁ
Current topics in food safety

8.98. 788 (604788) WIUBLABNATINNAINUADATHBINS 3 3(3-0-6)
Selected Topics in Food Safety 3
Foulafidiaeniunan: ANHANNTIWTDUIBIN AEY
ﬁ’fm'awwuﬂmmwmquﬂ@mmmmﬁ
Current topics in food safety
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2.99. 769 (604769) ‘I;I”J?.T'ElL'?I’Elﬂﬁii?uﬂﬁ"ﬂ’laﬁ')ﬂiiNﬂ‘izU’J%ﬂ’]‘i’ﬂ’]‘Vi’]‘i1 1(1-0-2)
Selected Topics in Food Process Engineering 1
L?‘%’EI%T‘ZHA’;I 'B\?N’]%ﬂ'ﬂu m’mmfmmmj@mmwmu
U‘i‘i?_l’lﬂﬁ’mﬂL‘iﬂ\WH/mNNﬂVﬂ\iﬂ’lu']ﬂ']ﬂ‘j‘iﬂﬂ‘i”u@uﬂ’]‘jﬂqﬁ’ﬁ
Lecture on current topics in food process engineering

.99. 779 (604779) ﬁq{llﬂtﬁﬂﬂﬂii?uﬂ’mﬁaﬂ'JﬂiiNﬂ‘itﬂ')%ﬂ"l‘iﬂ’lﬂ"l‘i 2 2(2-0-4)
Selected Topics in Food Process Engineering 2
L?%'aufmﬁ 'El\?N’]%ﬂ'Elu G]'WNWJ"INLML!‘H@‘LI?J@GNN@%
m‘mmmmmmvmumﬂmqmmmﬂ‘j‘mm“mumﬁmmﬁ
Lectures on current topics in food process engineering

2.99. 789 (604789) i;i”J"l,ll’ElL’?]ﬂﬂﬂ‘i‘i?%ﬂ’]‘ll’ﬁﬂ']ﬂ‘i‘iNﬂ‘iZU'Zuﬂ’]i’ﬂ"M”li 3 3(3-0-6)
Selected Topics in Food Process Engineering 3
L?‘%’EI%T‘ZWIG‘I'EI\‘]N’]%?’]'EIH m’mmfmmmj@mmwmu
U‘i‘i?_l’lﬂﬁ’mﬂL‘iﬂ\WWIuNNﬂ‘Vﬂdﬂ’lu']ﬂ']ﬂ'ﬁ‘iﬂﬂ‘ivu@uﬂ’]‘jﬂqﬁ’]‘i
Lecture on current topics in food process engineering

2.78. 811 (604811) ﬂﬂiﬂ%ﬂdtbﬂ8'$ﬂﬂﬂﬂLLUU‘VI’NﬂiﬁGIﬂﬂﬂﬁ%’:lguﬁﬁ?uﬂizﬂQuﬂ”l‘il,l,ﬂ‘i‘iﬂ'ﬂ’]ﬂ’]‘i 3(3-0-6)
Advanced Mathematical Modeling and Simulation in Food Processes

Lf‘%’ﬂ%?‘llﬁﬁ'ﬂ\?ﬁi’]uﬂ'ﬂu : G]'WN(”I']"INLWLME‘U‘ZI@QQW@'I‘&?JWﬂﬂu

ﬁﬁﬂﬂqﬁ%ﬂdﬂﬂ‘iﬂ‘iqﬁLLZ\]“’@WE\]@\‘]LL‘]_I‘]_I ﬂﬂ‘iﬂ‘iqﬁLL@“’@"IZ\]E\‘]LLUU?J%NGT‘LAﬂ‘i”U']‘LAﬂW‘iLLﬂﬁﬁﬂﬂWﬁﬂﬁTﬂﬂT‘ﬁ
ABNRIGDS L‘hl’u NSVITUHAS ﬂﬂ‘iLL‘h’Lﬂ‘L&LLﬂ“ﬂﬂ‘iLL‘h’LL“ﬁN ANSUYAAILNHLLSHE  NTTUINNITNINANHEEY
\Bnamgiu nsarin maaswiazsiassuuuiugslnannslalasanenlsyamiion

Principle of modeling and simulation, modeling and simulation in food processing by using computer; for
example, drying, chilling and freezing, membrane separation, thermal processing, extrusion, extraction, modeling
and simulation in food processes using neural networks

2.78. 812 (604812)  WNUANWINYINITUNIDIINAURSNRANFIBINNT 3 (3-0-6)
Rheological Properties of Food Materials and Products
Seulafigasiunan mmmmﬁummm%mu
Anennsruarasresuiuazansmian audRduanmisadanduresinguasninimgianis
mstszgnd aniinasineinszualunszuaunisulsgiems
Rheology of solids and liquids, visco-elastic properties of materials and food products, applications of

rheological properties in food processes

.78, 843 (604843) ms?;msqzﬁ@@uw@mﬁm%ﬁ'ugq?u%mnssuﬂizmumsmms 3 (3-0-6)
Advanced Kinetic Analysis in Food Process Engineering
Haulafidiaskitunan : mmmmﬁuﬁﬂmmﬁmu

ANPBINIATAEY  BuduzesnIafinliten  UsTdRnNsAnEIeaunamans  N1SESNANNNT
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aaunaraRifasitrasAuazdaduan  nmaaadulasaaunamansiiitrasnaniansuaygInndinduiy
fd nsAnssiandnlsranidnaniafalfiten naszndgaddsrenfnnedlunistinsmsianasiain
ELTAIIRUNAANERS  NN9ALATISATAUNAFERSNNSHARNTALANRAN NMTIATIEAIRUNRATNRSNITHNAR
e uasii i ananesiniivansiodn nsimsnsieaunamansulansudnadisd

Law of mass action, order of reaction, history of kinetic study, construction of kinetic equations based on
King and Altman’s method, construction of kinetic curves based on Euler’s and fourth-order Runge-Kutta’s

methods, analysis of coefficients for rate of reaction, applications of computer programming in the analysis of

constants from kinetic curve, analysis of lactic acid production kinetic, analysis of ethanol production using various
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sugars as substrates, analysis of biotransformation kinetic

B.99. 844 (604844) ﬂs:uqumsuﬂsfgﬂmz%mﬁilgugwmmwmﬁﬁqﬂﬂww 3(3-0-6)
Advance Processing and Biochemistry of Functional Foods

Saulafidowitunen : Wi

LL‘MZ\NLLNW‘JJ‘JQ,T?_I‘D"LWI@NW_IJ‘HW‘Uﬂ\‘lﬂﬂ‘iﬂﬂﬂi‘m‘ﬁwqd%’)ﬂq‘w f‘lq‘iLLﬁi‘iﬂﬂuﬂd%ﬂdﬂqﬁﬂ‘iLWEN?Jﬂ'W‘W
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N@G]ﬂ"l‘lﬂq‘iLWﬂﬂ”ﬂﬂ’IW

Source and health benefit of bioactive compounds, advance processing of functional food, machinery
and advance technology in functional food processing, plant design for functional food production

2.98. 845 (604845) mmu@umm%ﬁmﬂmﬂWﬁﬁﬂizéjmﬁu%nqz 3 (3-0-6)
Food Preservation by Pulsed Electric Fields
Jeulaiidasiuney : AINANHTINYD LB RDY

WNﬂmﬁﬂmﬂw%ﬂimumuwmy ﬂuﬁ’@mﬁw#\mmmmi ﬂﬂﬂ‘iﬂffuﬂ‘iyuquﬂq‘muﬂNﬂﬂ‘lm‘i
mmmufw%ﬂﬁmumummy "V@uﬂ"lﬂm‘i“ﬂﬂﬁﬂq‘i%mild@@uw‘iilLLZ\] Lﬂ%T%Nﬁ%N%WNTWW’IWNﬂQ’INL?INZ\N
V”IﬂmWWLLNVW’NN‘U@ﬂﬂﬂﬂ“ﬂﬂ\m"mq‘i‘wNW%N%WNTWW’IH‘LGMLU%@QVTQV ﬂ’]‘ﬁT"ﬁW]ﬂTﬂT@ﬂNNNNNW%‘&QNW}J
ﬂuﬂNTWWﬂﬂﬁuﬂuLﬂu@Qﬁqw ﬂ’ﬁﬂ‘iuﬂﬂGlN‘LA’INTWﬁﬁﬂﬁuG‘}uLﬂu@dWJjuﬂﬁ‘iLLﬂ‘igﬁﬂﬂﬁ’ﬁLLUUWN"{

Pulsed electric field principle, electrical properties of foods, equipments in food preservation by pulsed
electric fields, kinetics of inactivation of microorganisms and enzymes in the presence of high intensity of electric
fields, quality and safety of foods treated by pulsed electric fields, use of hurdle technology combined with
pulsed electric fields, application of pulsed electric fields in various food processes

8.99. 846 (604846)  Usngmisainisanalaulunsruaunisulssuamns 3 (3-0-6)
Transport Phenomena in Food Processing

Lf‘%’ﬂ%??l‘#l 'Elx‘iN’]‘iéﬂ'Elu : G]'WN?’I']"INLWLMEU?IE\TWNE‘LA

NITANLVININ ﬂQWN‘iﬂuLL'NUTNLN‘L‘LGINTuﬂ’I‘iLLUﬁ‘iﬂﬂ’WﬁW‘i NTANYININ mqmﬂmmiﬂmumw
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BNHLLSU

Mass heat and momentum transfer in food processes, simultaneous mass heat and momentum transfer
in food processes, mathematical models for food processes, transport phenomena in multi-phase system,
transport phenomena in the important food processes such as drying, frying, microwave processing, extraction,
cooling by forced-convective heat transfer, separation by membrane
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Water Act|V|ty in Food Process Engineering
L??’B%T‘ZI‘T”I mmuﬂ@u : G]'WN?’I']"INLWLME‘LI?IE\TWNE‘LA

aan a

ﬂ’]"INNqﬂiy?Jﬂﬂ‘l«é"lLLNVLLﬂﬂWQG}ﬂﬂQu"IT‘LAﬂW‘VITﬁ ANMTHNANNUTT ‘lﬂ’]qﬂLLﬂﬂ‘Vl'?ﬁ?Jﬂd‘Lf"lLL@v
ANTANITIUREN sﬁ'ﬂWVI‘H%TﬂT"ﬁLVI@N?Jﬂ\?@"IW‘I‘i ﬂ']"INNNW‘l«L‘E‘ivW]’W\TLL@ﬂﬁaaﬂﬂdu"lLLﬂ ﬂq‘iL@‘iiyﬂﬂQ@ﬂuVI‘iEl
ﬂ‘]WNNNW‘L‘Lﬁ‘iv‘MQW\TLL@T‘IVI']G]“EI@G‘L&'WLL@uﬂ"l‘iLﬂZ\]ﬂuLLﬁ@QV}"I\iLﬂN ﬂﬂ‘iLLW‘i?Jﬂ\Tu"ILLﬂu@@uﬂﬁﬂGl‘iﬂqﬁﬂﬁsﬁuuqﬂﬂﬂ
BINT ﬂsﬁ'ﬂWWﬁu%ﬂﬁuﬁTuﬂ‘in’)uﬂ'T‘.WﬂLLVN ﬂq‘iﬂ‘iuf—_lf‘lG]ﬂ'?LLﬂﬂVI’]G]‘?.Iﬂ\?‘LHT‘LAﬂqGlﬂ'?‘lﬂﬂ‘i‘iﬂ@"l‘lﬂq‘i

Importance of water and water activity in foods, relationship between water activity and glass
transition, sorption isotherms of foods, relationship between water activity and microbial growth, relationship
between water activity and chemical changes, diffusion of water and water adsorption kinetics of foods,

desorption of water in drying, application of water activity in food industry

B.99. 848 (604848) Wfﬁﬂfﬂm%’u"fuﬂizmumﬂms;qﬂmms 3(3-0-6)
Fluidization in Food Processing
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Fluidization principle, gas-solid fluidization, liquid-solid fluidization, minimum fluidizing velocity, heat and
mass transfer in fluidized bed, applications of fluidization in food processing such as mixing, freezing, drying,
granulation, fermentation

.991.849 (604849) ANTWAHHILUUTIABIN N ATRAFARSLAZNTINTADII NARAATFHS
AAAINITHNTYLINNNTEMNSANLAEAIURALENWRLATHIUSUNTNRY 3 (3-0-6)
Development of Mathematical Modeling and Simulation in Food Process Engineering
with Visual Basic Applications Programming
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Assumptions for mathematical modeling, Development of mathematical modeling, Selection of
mathematical model, Numerical integration method, Visual Basic for Applications Programming, Iteration

techniques, Linear regression, Non-linear regression, Differential equations system, Applications of residual sum

of square method
2. mmu,mmﬁmvﬂsiumsﬂsuﬂsmaﬂam
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Piyawan Supavititpatana, Tri Indrarini Wirjantoro, Patcharin Raviyan. 2010. Characteristics and Shelf-life of
Corn Milk Yogurt. CMU Journal of Natural Sciences, vol9(1):133.

Pornpisanu Thammapat, Patcharin Raviyan, Sirithon Siriamornpun. 2 O 10 . Proximate and fatty acids
composition of the muscles and viscera of Asian catfish Food Chemistry, Volume 122, Issue 1, 1
September 2010, Pages 223-227

Piyawan Supavititpatana, Tri Indrarini Wirjantoro and Patcharin Raviyan. 2009. Effect of Sodium Caseinate and
Whey Protein Isolate Fortification on the Physical Properties and Microstructure of Corn Milk Yogurt.
CMU Journal of Natural Sciences, vol8(2):247

Trakul Prommajak and Patcharin Raviyan. 2009. Optimazation of Gelatin Extraction from Thai Fish Panga
(Pangasius bocourti Sauvage) Skin. CMU Journal of Natural Sciences, Ref:No.6392(11)/253.
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Agro-Processing Curriculum Development for Soupanuvong University. 1st meeting, Soupanuvong
University Soupanuvong University, Luang Prabang, Lao PDR
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Alaua Taun, an2ne 9ana99. (2551). FRTNMNNIZENVBILAZTBIANINHINANNT U UATHINFTHY.  Center of
Excellence in Entomology : Bee Biology, Biodiversity of Insects and Mites. Faculty of
Science,Chulalongkorn University 1 -10.
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Intipunya, P. and Bhandari, B. 2010. Chemical deterioration and physical instability of food powders. In
Skibsted, L., Risbo, J. and Andersen, M. Eds., Chemical Deterioration and Physical Instability of Food
and Beverages. Woodhead Publishing, Cambridge

Liu, Y., Intipunya, P., Truong, T.T., Zhou, W. and Bhandari, B. 2010. Development of novel phase transition
measurement device for solid food materials : Thermal mechanical compression test (TMCT). In D.S.
Reid, T., Sajjaanantakul, P.J., Lillford and S. Charoenrein eds., Water properties in Food, Health,
Pharmaceutical  and  Biological ~ Systems:  ISOPOW  10.  Blackwell ~ Publishing,  DOI
10.1002/9780470958193.ch3

Intipunya, P., Sherestha, A., Howes, T. and Bhandari, B. 2009. A modified cyclone stickness test technique for
characterization of food powders. Journal of Food Engineering. 94(3-4) 300-306.

Phongsomboon, P. and Intipunya, P. 2009. Comparative study on drying of osmotic treate carrot slices. Asian
Journal of Food and Agro-Industry. 2(4): 448-456.

Somman, S., Intipunya, P. and Sruamsiri, P. 2009. Deteriration model for the assessment of longan senescence
and decay. Chiangmai University Journal of Natural Sciences, 8(2): 229-237.

Srinua, K. and Intipunya, P. 2009. Effects of crystallization and processing on sensory and physicochemical
qualities of Thai sunflower honey. Asian Journal of Food and Agro-Industry. 2(4) 749-754
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Wirjantoro, T.I. and Phionmongkhol, A. 2009. The viability of lactic acid bacteria and Pifidobacterium bificium in
yoghurt powder during storage. Chiangmai University Journal, 8(1): 95-104.

Wungrath, J., Pianmongkhol, A. and Wirjantoro, T.l. 2009. Effect of probiotics added goat and cow milk yogurt
consumption on immunoglobulin A(IgA) induction in healthy adolescents. Journal of Health research,
23(1):5-9.
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Sumona, P., Wirjantoro, T.l. and Phianmongkhol, A. 2009. The combined effects of whey protein isolate
concentrated and low temperature with nisin on survival o Pacillus lichenifurmis in isolated milk solution.
Journal of Agricultural Technology. 5(1): 99-110
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D. Bouver,. L.Vachoud, Y.Chakrabandhu., C. Pochat-Bohatier, 2010. Indluence of mass transfer on gelation
time using VIPS-gelation process for chitindissolved in LiCI/NMP solvent-Modelling and experimental
study, Chemical Engineering Journal, 15722-3X,. 605-619.

L. Vachoudb, C. Pochat-Bohatiera, Y. Chakrabandhua., D. Bouyera, L. Davidc, 2012. Preparation and
characterization of chitin hydrogels by water vapor induced gelation route, International Journal of
Biological Macromolecules, Volume 51, Issue 4, November 2012, Pages 431-439.
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Supavihtpatono, P., Wirjantoro, T.l. and Raviyan, P. 2010. Characteristics and shelf life of corn milk yogurt.
Chiangmai University Journal of Natural sciences. 9(1): 133-149.

Wirjantoro, T.I. 2010. Characteristics and shelf life of corn milk yogurt.Chiang Mai University Journal of Natural
Science.9(1):133-149.
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Supavihtparono, P., Wirjantoro, T.l. and Raviyan, P. 2009. Efect of sodium caseindle and whey protein isolate
fortification on he physical properties and microstructure of corn milk yogurt. Chiangmai University
Journal of Natural Science. 8(2): 247-263

Wirjantoro, T.l. and Phionmongkhol, A. 2009. The viability of lactic acid bacteria and Pifidobacterium bificium in
yoghurt powder during storage. Chiangmai University Journal, 8(1): 95-104.
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Sumona, P., Wirjantoro, T.l. and Phianmongkhol, A. 2009. The combined effects of whey protein isolate
concentrated and low temperature with nisin on survival o Pacillus lichenifurmis in isolated milk solution.
Journal of Agricultural Technology. 5(1): 99-110
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giant catfish (Pangasianodon gigas) muscles during refrigerated storage. International Journal of Food
Science & Technology. 45: 985-994.

Chaijan, M., Jongjareonrak, A., Benjakul, S., Rawdkuen, S. 2010. Chemical compositions and fresh quality
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