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(International program)

Degree Title and Field of Study (Thai/ English)

Full Name  (Thai):  Ingimansumdadin (mereansiinwieysannsiasuinnssy)

(English): Master of Science (Integrative Biosciences and Innovation)
Abbreviation (Thai): 3‘1/1.aJ.(‘3‘1/1mmam%%’m’lwLﬁ?jagimﬂﬂ’ml,azui'miim)

(English): M.Sc. (Integrative Biosciences and Innovation)

Program Structure
a) Total number of credits in the program: 36 credits
b) Program Structure (by Category)

Plan Al (Thesis-only program)

A.  Compulsory Courses 3 non-credits (S/U)
B. Compulsory Elective Courses - credits
C. Free Elective Courses - credits
D. Thesis 36 credits

Plan A2 (Thesis-oriented program)
A.  Compulsory Courses 6 credits
B. Compulsory Elective Courses

- Biochemical Technology Track 4 credits



- Biotechnology Track 9 credits
- AgriScience & Postharvest Track 10 credits

C. Free Elective Courses

- Biochemical Technology Track 14 credits
- Biotechnology Track 9 credits
- AgriScience & Postharvest Track 8 credits
D. Thesis 12 credits
Plan A1
English Language Foundation Adjustment Course 5 non-credits

(s7U)
LNG 550  Remedial English Course for Post Graduate Students 2 (1-2-6) S/U
Guufuiiunwsingudmsuindnussdutudndne)
LNG 601  Foundation English for International Programs 3 (2-2-9) S/U
Araedanguiiugiudmiundngrsuiuv)

Graduate students are required to take an English preparatory course unless
exempted based on their English proficiency scores and other conditions set by the
university. These requirements are subject to change according to the

announcements of King Mongkut's University of Technology Thonburi.

Foundation Adjustment Course 3 non-credits

(S/U)

IBS 561 Cell Biology 3 (3-0-9) S/U
@rineveusan)

A. Compulsory Course 3 non-credits (S/U)

IBS 60001 Integrative Knowledge and Technology for BCG Model 1 (1-0-3)
(Msysannsesdauikazmalulagiiensiauilunarsygia BCG)



IBS 641 Seminar in Biosciences and Innovation 1 1 (0-2-3)
(FENUIMIINEIAIERITININLAZL TN 1)

IBS 642 Seminar in Biosciences and Innovation 2 1(0-2-3)
(FENUIMIINYIAIERITININLAZLTRNTTU 2)

B. Compulsory Elective Course - credit
C. Free Elective Courses - credit
D. Thesis 36 credits
IBS 690 Thesis 36 (0-72-108)
NG
Plan A2
English Language Foundation Adjustment Course 5 non-credits (S/U)
LNG 550  Remedial English Course for Post Graduate 2 (1-2-6) S/U
Students

(uUsuiunwdangudmsutindnwseautadgia
Anw)

LNG 601  Foundation English for International Programs 3 (2-2-9) S/U

(AN BINYWIHUFIWEMTUNANGATUIUYIF)

Graduate students are required to take an English preparatory course unless
exempted based on their English proficiency scores and other conditions set by the
university. These requirements are subject to change according to the

announcements of King Mongkut's University of Technology Thonburi.

Foundation Adjustment Course 3 non-credits (S/U)
IBS 561  Cell Biology 3 (3-0-9) S/U

@ Inenveuwad)



A. Compulsory Course 6 credits

IBS 60001 Integrative Knowledge and Technology for BCG Model 1(1-0-3)
(Msysannsesdauiuazmaluladifiensiannlunalasugia BCG)

IBS 60002 Digital Tools and Emerging Technologies for BCG Model 1 (1-0-3)
(irdosdlofdviauazimaluladlvsiifonsimuluinaiAsvgia BCG)

IBS 61001 Statistics in Biosciences 1(1-2-3)
ERHFAMSUINLFAFNSTINN)
IBS 63000 Biosciences Entrepreneurship 1(1-0-3)

(MsimuvimuafUsznoumMslunwingimansginin)

IBS 641 Seminar in Biosciences and Innovation 1 1 (0-2-3)
FEUUUIMINYIAENSTINNLETUIANTTY 1)

IBS 642 Seminar in Biosciences and Innovation 2 1 (0-2-3)
FEUUMINemEnsTININLazLInnIIN 2)

B. Compulsory Elective Course Category by Track

Students in the Biochemical Technology track 4 credits

IBS 650 Functional Properties of Biochemicals 3 (3-0-9)
(@uRdmiivesdundfn)

IBS 62001 Instrumental Techniques for Biosciences 1(1-3-3)
(wedan1sidedestiedineiluineimansdinim

Students in the Biotechnology track 9 credits

IBS 660 Technical Bioprocess 3 (3-0-9)
(NTEVIUNTNNTINN)

IBS 66101 Gene and recombinant DNA Technology 1(1-0-3)
(BunarSnouduuusinduemalulad)

IBS 66102 Bioinformatics for Biosciences 1(1-0-3)
(@1 TAUNAE AT UINGPERITTININ)

IBS 66103 Gene Manipulation and Expression in 1(1-0-3)

Different Host Systems
(M3PALUALAZNITHENIDDNYBITUTUTZU UL U UNWANAIAW)

IBS 662 Applied Mathematics and Statistics in Life Sciences 3 (3-0-9)
(PelnPNansUTEENALAL DA lINEIMEnSTINN)

Students in the AgriScience & Postharvest track 10 credit

IBS 67001 Physico-Chemical Analysis 1(1-1-3)

(MFIATIEINTIATINIBAIN)



IBS 67002 Preharvest Factors 1(1-1-3)
(Hadeiifentosiunuamueindnnanisnsinunsnouiuifer)

IBS 67003 Postharvest Technology 1(1-2-3)
(waluladndansifuienannanianisinuns)

IBS 67004 Case Study 1 (0-2-3)
(n3glfAne)

IBS 679 Postharvest Physiology and Technology of 3 (3-0-9)
Agricultural Commodities
(@ Ieuarmeluladndinafuieivemannanuns)

IBS 61002 Experimental Design for Biosciences 1 1(1-2-3)
(NMT0DNUUUNITNABDIENTUINEPNENTTININ 1)

IBS 62001 Instrumental Techniques for Biosciences 1(1-3-3)
(wedan1sidedestiedinseiluineimansdinim

IBS 62004 Agricultural Commodities Quality Analysis 1(1-2-3)
(MIAATIEAAUNINTUANYAT)

C. Free Elective Courses

Students in the Biochemical Technology track 14 credits

Students in the Biotechnology track 9 credits
Students in the AgriScience & Postharvest track 8 credits

Students select courses from the table below or any other courses offered at King
Mongkut's University of Technology Thonburi, subject to the approval of the program's

responsible faculty members.

Tier 3: Free Elective Courses for Personalized Competency Development

1. Statistics,

Computational

2. Laboratory 4. Scientific

3. Entrepreneurship

for Biosciences 1
(NN99BNKUUNIT
NAADIEINSU
INYIAERITININ 1)
1(1-2-3)

Techniques for
Biosciences ((nALANIS
THedosiiodmsziily
INYEERTTININ)
1(1-3-3)

Development (N1
Answiansnsiie
WAUUIRNTIU)

1 (1-0-3)

IBS 632 Innovative
Entrepreneurship (A3

Techniques Communication
Methods, and Al
IBS 61002 IBS 62001 IBS 631 Patent Analysis | IBS 643 Scientific
Experimental Design | Instrumental for Innovation Presentation (119

YU
WFEnS)

1 (1-0-3)

IBS 644 Scientific
Research

Manuscript




IBS 61003
Experimental Design
for Biosciences 2
(ANFRBALUUNIS
NAADIEINTU
WLAEASTINN 2)
1(1-2-3)

IBS 61100 Biological
and Environmental
Data Preparation for
Al Training (A9
SR FRRHETEN
Fanmuazdanden
WiensWeaun Al)
1(0-2-3)

IBS 61200 Al for
Bioinformatics and
Systems Biology
Uy seRugdmsu
A TAUNALAE
FAINYITEUU)
1(1-0-3)

IBS 62002 Analysis
and Drying Techniques
of Bioproducts (itneia
NTIATILALALNITIN
WsTanAn )
1(1-3-3)

IBS 62003 Molecular
Techniques for
Bioscience (inAilA
luanadmsu
WIANEATTININ)
1(1-3-3)

IBS 62004 Agricultural
Commodities Quality
Analysis (\5LATIENR
AMAMNEUANNYAT)
1(1-1-3)

IBS 621 Techniques
and Solutions in
Biotechnology (tnAilA
wagAsundeynimnig
wAlulagyanIm)
1(0-3-3)

Jugusznounsids
UINNIIN)

3 (3-0-9)

IBS 633 Business and
Management of
Biotechnology
Enterprise (§3nauagns
IAN5ININ
wialulagyanm)

3 (3-0-9)

IBS 634 Biotechnology
Enterprise Initiative
(N3iagsnialvisivig
wialulagyanm)

3 (3-0-9)

Writing (N3L08
FUATUUNANNITY
MOINYIAERI)
1(1-0-3)

5. Biochemical

Technology

6. Biotechnology

7. AgriScience &

Postharvest

8. Special and
Selected Topics

IBS 650 Functional
Properties of
Biochemicals (auUf
FanthiivesTaed
Aua)

3 (3-0-9)

IBS 651 Enzyme
Technology and
Innovation (tnAlulag
waruinnssueuled)

IBS 660 Technical
Bioprocess (N5¥UIUNTT
NNTINN)

3 (3-0-9)

IBS 66101 Gene and
recombinant DNA
technology
(Bulazinonduuuyia
wWuenalulad)
1(1-0-3)

IBS 67001 Physico-
Chemical Analysis (N1
IAeATLATinIgnIN)
1(1-1-3)

IBS 67002 Preharvest
Factors (Hadefiiendos
AUAMNINYDINGANAN
ManuRsAowiuien)
1(1-1-3)

IBS 681 Special
Topics in
Biosciences 1 (#1118
NAYNIINGIANERS
T 1)

3 (3-0-9)

IBS 682 Special
Topics in

Biosciences 2 (199




3 (3-0-9)

IBS 652 Nucleic Acid
Technology and
Innovation (Alulad
LAZUINNTIUNTA
1Aasn)

3 (3-0-9)

IBS 653
Carbohydrate
Technology and
Innovation (alulad
LAEUINNTIY
Aslulainsn)

3 (3-0-9)

IBS 654 Lipid
Technology and
Innovation (nAlulad
wazuinnssulugd)

3 (3-0-9)

IBS 655 Flavor
Technology and
Innovation (tnAlulad
wazwinnssuasi
nawsa)

3 (3-0-9)

IBS 656 Perfumery
Technology and
Innovation (tnAlulag
WAZUINNITUAITON)
3 (3-0-9)

IBS 657 Bioactive
Compounds and
Nutraceuticals
(ans0RNgVSTININ
uazlnauLnga)

IBS 66102
Bioinformatics for
Biosciences
(@rasaunedniy
WYIFFNTTININ)
1(1-0-3)

IBS 66103 Gene
manipulation and
expression in different
host systems
(NM3raUasuaznIg
uanseanvoduluszuy
dWthuiuansineii)
1(1-0-3)

IBS 662 Applied
Mathematics and
Statistics in Life
Sciences (AtlAANERS
Ussgnduazaiinly
WYIFFNTTININ)

3 (3-0-9)

IBS 66301 Cellular
and Molecular
Vaccinology
(InTFuInesEAuTaa
wazluang)

1(1-0-3)

IBS 66302 Vaccine
Design and
Development
(NFDDNLUULAZWILN
oL

1(1-0-3)

IBS 67003 Postharvest
Technology (inAlulad
wdansiiuiendana
NNITNYAT)
1(1-1-3)

IBS 67004 Case Study
(n3eiAn®")

1 (0-2-3)

IBS 671 Postharvest
Losses of Agricultural
Commodities (N1
qwﬁmawﬁmmamwmi
wdansiuAe)

2 (2-0-6)

IBS 672 Postharvest
Handling Systems of
Ornamentals (S¥UUN1S
UftRvdanisiiuiien
vesldnonliiuszav)

2 (2-0-6)

IBS 673 Fresh-cut
Technology for Fruits
and Vegetables
(waluladn1sdnuLeaEn
uaznaliniouuilam)
2 (2-0-6)

IBS 674 Seed and
Grain

Technology (alulag
waanugLay Sy i)

3 (3-0-9)

IBS 675 Produce
Packaging Systems
FYUUMTUTIIHARNAER)
3 (2-3-9)

NAYNIINYIANERS
1N 2)

3 (3-0-9)

IBS 683 Selected
Topics in
Biosciences
(M3fnwianeSes
MONYIAERS
1)

1(1-0-3)




3 (3-0-9)

IBS 658 Lignin
Technology and
Innovation (.nAlulad
LAzWINNIINANTIL)

3 (3-0-9)

IBS 659 Yeast
Innovative Research
and Technology
(wnaluladuazn19398
winnssudar)

3 (3-0-9)

IBS 75100 Biofuel
and Biorefinery
(Weomasdanmuarly
Tosliiue3)

3 (3-0-9)

IBS 66303 Vaccine
Evaluation and
Validation
(MsUszliudsednsnin
LAz SUTRIRNINIATL)
1(1-0-3)

IBS 664 Biological
Treatment and
Utilization of
Biowastes (N30
wagnslduseleviann
VOUFLTININAIYITN
TANIN)

3 (3-0-9)

IBS 665 Plant
Technology (inalulad
)

3 (3-0-9)

IBS 666 Algal
Biotechnology
(walulagdinn
a1%38)

3 (3-0-9)

IBS 667 Trends in
Modern Biotechnology
(Aemamnalulagdinin
aalelnl)

3 (3-0-9)

IBS 668
Nanobiotechnology
(wmalulagdininseau
wlu)

3 (3-0-9)

IBS 676 Postharvest
Pathology of
Agricultural
Commodities (15AN&3
mMaiuievemdnna
WYHIS)

3 (2-3-9)

IBS 677 Value Chain
Management (A9
Inn15l9AnAT)

3 (3-0-9)

IBS 678 Emerging
Agricultural Science
(Weeansnsinynsyn
Tnd) 2 (2-0-9)

IBS 679 Postharvest
Physiology and
Technology of
Agricultural
Commodities (&@35311¢1
wazwaluladndanisiiu
A0 INEANaINYAT) 3
(3-0-9)

IBS 771 Postharvest
Biochemistry of
Agricultural
Commodities (A3l
wdansiuieIves
NAANALNYAT) 3 (3-0-9)




IBS 66901 Upstream
Processing of
Biopharmaceuticals
(nsrurumssudmsu
nsWaARTLnNEY )
1(1-0-3)

IBS 66902
Downstream
Processing of
Biopharmaceuticals
(nsvurumsUaeti
AUTUNISHANTILNEY
£euan)

1(1-0-3)

IBS 66903 Trends in
Biopharmaceutical
Manufacturing and
Regulations
(WinluuNINanT N
fusiuazngszideoud
Aeada)

1(1-0-3)

IBS 66904
Biopharmaceutical
Processing Practice
(UAUanIslunszuIung
HART LN wa)
1(1-0-3)

D. Thesis 12 credit
IBS 691 Thesis 12 (0-24-36)
ANANUS

Design Concept for Teaching and Learning approach, Measurement and Assessment approach of

Learning Outcomes



The teaching and learning process enables learners to achieve the program learning outcomes
(PLOs) and course learning outcomes (CLOs).
a) Study Plan
Study Plan A1l: Thesis-only program (Thesis 36 credits)

Year of Study 1 Semester 1 credit (L P S)

IBS 60001 Integrative Knowledge and Technology for 1 (S7U) (1 0 3)
BCG Model

IBS 641 Seminar in Biosciences and Innovation 1 1 (S/V) 0 2 3)

IBS 690 Thesis 8 (0 16 24)

Total 8 (1 18 30)

Number of Hours/Week = 49

Year of Study 1 Semester 2 credit (L P S)
IBS 642 Seminar in Biosciences and Innovation 2 10 3)
IBS 690 Thesis 8 O 16 24)

Total 8 ) 18 27)

Number of Hours/Week = 45

Year of Study 2 Semester 1 credit (L P S)
IBS 690 Thesis 10 0 20 30)
Total 10 0 20 30)

Number of Hours/Week = 50

Year of Study 2 Semester 2 credit (L P S)
IBS 690 Thesis 10 0 20 30)
Total 10 0 20 30)

Number of Hours/Week = 50



Study Plan A2: Thesis-oriented program (Thesis 12 credits) for the Biochemical

Technology (BCT) track

Year of Study 1 Semester 1 credit (L S)
IBS 60001 Integrative Knowledge and Technology for BCG 1 (1 3)
Model
IBS 60002 Digital Tools and Emerging Technologies for 1 (1 0 3)
BCG Model

IBS 61001 Statistics in Biosciences 1 (1 2 3)
IBS 62001 Instrumental Techniques for Biosciences 1 (1 3 3)
IBS 63000 Bioscience Entrepreneurship 1 (1 0 3)
IBS 650 Functional Properties of Biochemicals 3 (3 0 9)
IBS XXX Free Elective Course 1 1 (1 0 3)
IBS XXX Free Elective Course 2 1 (1 0 3)
Total 10 (10 5 30)

Number of Hours/Week = 45
Year of Study 1 Semester 2 credit (L P S)
IBS 641 Seminar in Biosciences and Innovation 1 1 O 2 3)
IBS XXX Free Elective Course 3 3 3 0 9)
IBS XXX Free Elective Course 4 3 3 0 9)
IBS XXX Free Elective Course 5 3 (3 0 9)
IBS XXX Free Elective Course 6 3 3 0 9)
Total 13 (12 2 39)

Number of Hours/Week = 53
Year of Study 2 Semester 1 credit (L S)
IBF 642 Seminar in Biosciences and Innovation 2 1 © 3)
IBS 691 Thesis 6 0 12 18)
Total 7 ) 14 21

Number of Hours/Week = 35



Year of Study 2 Semester 2 credit L P S)
IBS 691 Thesis 6 0 12 18)
Total 6 ) 12 18)

Number of Hours/Week = 30

Study Plan A2: Thesis-oriented program (Thesis 12 credits) for the Biotechnology (BIT) track

Year of Study 1 Semester 1 credit L P S)

IBS 60001 Integrative Knowledge and Technology for BCG 1 (1 0 3)
Model

IBS 60002 Digital Tools and Emerging Technologies for 1 (1 0 3)
BCG Model

IBS 61001 Statistics in Biosciences 1 (1 2 3)

IBS 63000 Bioscience Entrepreneurship 1 (1 0 3)

IBS 660 Technical Bioprocess 3 (3 0 9)

IBS 66101 Gene and recombinant DNA Technology 1 (1 0 3)

IBS 66102 Bioinformatics for Biosciences 1 (1 0 3)

IBS 66103 Gene Manipulation and Expression in Different 1 (1 0 3)
Host Systems

IBS 662 Applied Mathematics and Statistics in Life 3 3 0 9)
Sciences

Total 13 (13 2 39)
Number of Hours/Week = 54

Year of Study 1 Semester 2 credit (L P S)
IBS 641 Seminar in Biosciences and Innovation 1 1 0 2 3)
IBS XXX Free Elective Course 1 3 3 0 9)
IBS XXX Free Elective Course 2 3 3 0 9)
IBS XXX Free Elective Course 3 3 3 0 9)

Total 10 9 2 30)

Number of Hours/Week = 41



Year of Study 2 Semester 1 credit L S)
IBS 642 Seminar in Biosciences and Innovation 2 1 0 2 3)
IBS 691 Thesis 6 0 12 18)
Total 7 0 14 21)
Number of Hours/Week = 35
Year of Study 2 Semester 2 credit L P S)
IBS 691 Thesis 6 O 12 18)
Total 6 ) 12 18)
Number of Hours/Week = 30
Study Plan A2: Thesis-oriented program (Thesis 12 credits) for the AgriScience &
Postharvest (PHT) track
Year of Study 1 Semester 1 credit (L P S)
IBS 60001 Integrative Knowledge and Technology for BCG 1 (1 3)
Model
IBS 60002 Digital Tools and Emerging Technologies for 1 (1 0 3)
BCG Model
IBS 61001 Statistics in Biosciences 1 (1 2 3)
IBS 61002 Experimental Design for Biosciences 1 1 (1 2 3)
IBS 62001 Instrumental Techniques for Biosciences 1 (1 3 3)
IBS 62004 Agricultural Commaodities Quality Analysis 1 (1 1 3)
IBS 63000 Bioscience Entrepreneurship 1 (1 0 3)
IBS 67001 Physico-Chemical Analysis 1 (1 1 3)
IBS 67002 Preharvest Factors 1 (1 1 3)
IBS 67003 Postharvest Technology 1 (1 1 3)
IBS 67004 Case Study 1 0 2 3)
IBS XXX Free Elective Course 1 1 (1 0 3)
IBS XXX Free Elective Course 2 1 (1 0 3)
Total 13 (12 13 39)
Number of Hours/Week = 64
Year of Study 1 Semester 2 credit (L S)
IBS 641 Seminar in Biosciences and Innovation 1 1 © 3)
IBS 679 Postharvest Physiology and Technology of 3 3 9)

Agricultural Commodities



IBS XXX Free Elective Course 3 3 9)
IBS XXX Free Elective Course 4 3 3 9)
Total 10 9 30)

Number of Hours/Week = 41
Year of Study 2 Semester 1 credit (L S)
IBS 642 Seminar in Biosciences and Innovation 2 1 © 3)
IBS 691 Thesis 6 © 12 18)
Total 7 ) 14 21)

Number of Hours/Week = 35
Year of Study 2 Semester 2 credit (L P S)
IBS 691 Thesis 6 0 12 18)
Total 6 ) 12 18)

Number of Hours/Week = 30

b) Learning Pathway
Learning Path Name:
Biopharmaceutical and vaccine production

Learning Path Descriptions:

This learning pathway equips learners to apply their knowledge of molecular biology,
bioprocessing, and immunology, together with research skills gained from all modules, to develop
and produce vaccines and biopharmaceuticals for disease prevention and treatment. It is

designed to prepare professionals for employment in biopharmaceuticals and vaccine

manufacturing and related industries.
Learning Path Diagram (10 Credits):



Molecular Biology Bioprocessing of Basic Vaccinology and Biopharmaceutical
and Bioinformatics Biopharmaceuticals Vaccine Development process practice

B B B | @
d 0 L
[ IBS 66301 H 1BS 66302 H 1BS 66303 ]——[ IBS 66904 ]

I B B |8 B B
[ 1BS66101 ]—{ 1BS66102 ]—[ IBS66103 }—-[ I1BS 66901 H 1BS 66902 H 1BS 66903 ]—

Semester 1 Semester 2

competency Learners are able to apply knowledge gained from | Learners are able ability to apply the core
knowledge of molecular biology, bioinformatics and | immunological concepts at both the

bioprocess to develop and produce | cellular and molecular levels and
biopharmaceuticals with ‘of reglilations'in | BRIllE in development and manufacturing
-l-- . of biopharmaceuticals and vaccine.

Program Learning Outcomes

PLO 1 Students integrate knowledge and technology in applied biosciences to create solutions,
processes, or products that address challenges in the Bio-Circular-Green (BCG) economy through

research.

PLO 2 Students effectively communicate research findings in written and oral formats to engage

diverse audiences.

PLO 3 Students demonstrate entrepreneurial and resilience mindsets, teamwork, and creativity

to achieve their work.

PLO 4 Students follow ethical principles and professional standards in conducting research,

ensuring the integrity and reproducibility of their work.

Course Description

Unit of Learning Descriptions : English Fundamentals course
Course Code LNG 550
Course Name (Thai):  Jwufuiiunwdengudmsuindnusesudadindnu
(English): Remedial English Course for Post Graduate Students
Number of Credits: 2 (1-2-6)



Category:

English Preparatory Courses

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:

* Other (specify):

Course Description:

(Thai):

(English):

None
None

None

ety wdulsuiugunwdinguiazinwvendnduvesdndnw
wieliegluszAunaiunsadiieu 341 LNG 600 lasgeiusednsam
nasnauduasulitnAnwitinaudulalunisldnividinge Tusu
oI luldfmvusilomfuiueuy uwagudunisudledayninisseu
Y o e @ oo = = =
Awdanguvenindnw InglanzdsenuidnAnulilymuiniian
wenaniidsduasuliminfnwiseuinmsdnnisnisieuienues sudu
MsiawYinwenseuinwdingy tnludesisngiaeu

This course aims to instill the background language and skills
necessary for undertaking LNG 600 and to raise the students’
confidence in using English. There will be no predetermined focus
of the course, but instead it will concentrate on those areas where
the students are weakest and need most improvement. The
classroom teaching and learning will be supported by self-directed
learning to allow the students to improve their language and skills

autonomously

Course Learning Outcomes (CLOs):

1. Learners can identify main ideas and supporting details

2. Learners can write different types of sentences and paragraphs
3. Learners can express and discuss ideas and opinions

4. Learners can select appropriate resources for self-study

5. Learners can have responsibility and ethical awareness



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

LNG 601
%wmmé’qﬂqwﬁugmﬁm%’wﬁﬂqmmmma
Foundation English for International Programs
3 (2-2-9)

English Preparatory Courses

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None

[ [ '
= )

eAnidndudionamninuensiFeunvdmnguisndudmiuinAnm
seautadindnwindngasuiuivifnwiainssumansuazinalulad
devirnjaviumsinufsivnuensldnmsnguitonisdearsmiu
AFpInsTwiasdundngasunuind Sssfsnsyauaznsila nsan
fuiinnsussens msedunelufivssymielundudes nadnausnasy
N3031891UMBUINIUET HADAUNISWEUIIBIIUNIDUNAULTLALA

This course aims to develop English Language skill necessary for use
in international graduate programs. The course is designed for mature
students in engineering and technology. It will be based on practical
skills and focus on real language demands in studying in an
international program, including speaking and listening, lecture note
taking, conference and group discussion, verbal report and

presentation, report and technical paper writing.

Course Learning Outcomes (CLOs):

1. Leaners can identify main ideas and supporting details
2. Learners can take notes from reading and listening

3. Learners can write a summary

4. Learners can write an argumentative essay

5. Learners can make a presentation and discuss the topics



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

Unit of Learning Descriptions: Course

IBS 561
FINYVBUYAS
Cell Biology

3 (3-0-9)

Foundation Adjustment Course

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None

anufifosiuisitumad vinveusad wazarsiluananisluiead
a1 s nsnfhndsn ardluleawmsn wavleiu seusznevvosead
Tnssadanazminiivondoiuiead siufsesdusznourieg veauuLUTy
aru§iiuguiendulida lisesd uagndoou nssuIunIsiunIUeaTY M3
Fuasgsiansdaluana wagnsUd suulasndsnunieluead 1wy
nszuaunshnalalada, Jninsasud waznszuiunisnealWSiaduwuusen
Fafinl sdenszuaunismglaseduiad nsviauvedeulesiluufizen
LAZLEUNIURATUDEN ﬁugmgﬁﬁmﬁuﬁmm N3aEUTRYaRUINTTUING
Wuwelig nisduasievlusiu nalnasvaunisessdinvessad
nTEvILNITTIansRoue nMsuuagasuuululedauazluinda dnsinis
W3ivinvesad awad lwadinUnd 1wy wadiileen saudins
Wasuwawesaiuead WWduiedoviasieg

A preview of cells; types of cells, important biological molecules in
cells (water, proteins, nucleic acids, carbohydrates, lipids). Cell and
organelles, membrane to membrane compartments, virus, viroid and
prions, metabolism, biosynthesis of building blocks, energy
transformation (bioenergetics, glycolysis, Krebs cycle, oxidative
phosphorylation, respiration), enzymes as biocatalysts and control of
metabolic pathways, immunology, the flow of genetic information
(from DNA to Proteins), cell regulation, cell cycle, meiosis, mitosis,
DNA replication, cell mass and growth rate, tumor cells, specialized

tissues and stem cells

Course Learning Outcomes (CLOs):



1. Learners can explain the fundamental principles of cell biology,
including the structure and function of cells and their organelles, the
roles of essential biological molecules, the mechanisms of energy
transformation and genetic information flow, and the implications of

cellular processes in health, disease, and biotechnology.

Course Code IBS 621
Course Name wiatiawazTsuntynmmanalulagdinin
(Thai):

Techniques and Solution in Biotechnology
(English):
Number of Credits: 1 (0-3-3)
Category: Elective Course

Course Requirements (if any):

® Pre-requisite: None

* Co- None
compulsory:

®* Other None
(specify):

Course Description:

(Thai): swdniyutiunaiFeuiinaiaiie dulassnsvuadniiseunaely
Aseuin JidnsiudeainuiRnuluresliinisiduegetegauuna ay
Anuaulavesny neudndulatideniinerinuslunguidesng 9

(English): The course is focused on learning techniques through small projects
assigned.  Participants must partake in at least three research
laboratories of interest in order to facilitate and achieve their thesis
work.

Course Learning Outcomes (CLOs):

Learners can apply appropriate biotechnological techniques to identify
and solve research problems ethically and effectively communicate

and collaborate with others in presenting their scientific findings.



Course Code IBS 631

Course Name (Thai): mMwseRavsdasietauiuinnssy
(English): Patent Analysis for Innovation Development

Number of Credits: 1 (1-0-3)

Category: Elective Course

Course Requirements (if any):
® Pre-requisite: None
®* Co-compulsory: None
® Other (specify): None

Course Description:

(Thai): nslAugiA satuanumaisvesuianssunazuuiAalunisaiia
Winngsy A9N1TAUAU NIFEIULAZNITIATIZNANTURT 52UDINIHN
UiansAavadenuideiiduddmiviomaluladlvalasnszuiunis
AATIERENSURS

(English): Description and concept of innovation, search tools, claim language
and patent analysis, individual practice in creating an innovative
research idea based on patent analysis

Course Learning Outcomes (CLOs):

1. Learners can use patent data analysis techniques to come up
with new research topics or new technologies.
2. Learners can work as a team, lifelong learning, adapt, and

improve yourself continuously.

Course Code IBS 632

Course Name (Thai): madugusenaunsdeuinnssy
(English): Innovative Entrepreneurship

Number of Credits: 3 (3-0-9)

Category: Elective Course

Course Requirements (if any):
®* Pre-requisite: None
®* Co-compulsory: None

* Other (specify): None



Course Description:
(Thai):

(English):

mﬁLﬂi’wﬁﬂ’s’mﬁ’ﬁ@,LLazﬂ’]iL‘UgﬁJULLUaﬂsﬂaﬂaﬂluﬂmﬁﬁ?}ﬁ 21 §19N"3
UsENaua1@n N15vnau Meidde Mevigsna mMsiseuihuifnlunis
MauLazn A duIneg e Usenaunts Msasaunugsialagsyaty
NARAUN AT OUTNITTIUTANTIUOY 19AT 19aT5A N135AIUIU
HANDULVIUNIAATHFAENT Pinwensinaluanassuil 21 uaguuinig
TunsWaiun

An analysis of the importance and change of the 21" century world
in careers, work, research, business, learning of work and living
concepts as an entrepreneur. Creating a business model canvas
with a focus on innovative products or services. Feasibility study of
economic return. 21° century work ready skills and approaches to

development

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

1. Learners can apply the concept of working like an entrepreneur.
2. Learners can design business plans and develop work skills in the

21° century.

IBS 633

§3nuaEN15IANITFINIMIAWALLlaETINN

Business and Management of Biotechnology Enterprise
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:
® Other (specify):
Course Description:
(Thai):

None
None

None
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(English):
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The first half of the course includes an overview of biotechnology
applications and business trends locally and globally and basic
business components required for a start-up of biotechnology
companies ranging from nature of biotechnology companies,
overview on investment and business plan. The second half of the
course focuses on development of skills needed for managers and
leaders in biotechnology companies such as problem-solving
strategies, leadership skills for a diverse and global workforce,
negotiation and motivation techniques and goal integration.
Students  will research biotechnology markets, products,
technology, and organizations. Course format includes lectures,

class discussion, attending workshops, seminars, and a project.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

(English):
Number of Credits:

1. Learners can explain the concept of running a biotechnology
business.

2. Learners can roughly identify the key basic elements for setting
up a biotechnology company. Such as the nature of the company,
investments, and business plans.

3. Learners can conduct research on marketing, products,

technologies, and biotechnology organizations.

IBS 634
nsaegsnalnimanalulagdinm
Biotechnology Enterprise Initiative

3 (3-0-9)

Elective Course



Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
* Other (specify):
Course Description:
(Thai):

(English):

IBS 633 (BIT 681) Business and Management of Biotechnology
Enterprise
None

None

wiulyienufuazenndlafeaiutadeiidfglunisaiisuas s
gafamanaluladinm emimagasounquiies nsuszaduma
N13981AVBINTANTIN MIVITYULNUTIND MENNITATUNITRUNITAS
nagnsuazunaniy nsiluuszneunis MsIanIsusneInsyang
Judu dndAnwasdeadouunugsiaieaigsfmaunaluladdanim
Tmivaziauasoamenssun1sivsznauludedidormgaindanadiu
wAlulaguazssna

This course provides the foundation to build a biotechnology
enterprise.  Topics addressed involve market assessment of
innovative technology, preparing a business plan, core financial
components, strategies for raising finance and source of finance,
entrepreneurship, human resource, etc. Students will have to
develop a business plan for a biotechnology start-up and present

the plan to a panel of experts from public and private sectors.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can identify the key factors in building and developing
a biotechnology business.

2. Learners can explain the principles of market evaluation of
innovation, principles of finance and finance, strategies and sources
of funds, human resource management, etc.

3. Learners can create a biotechnology business plan.

IBS 641
FUNUIVBIFENTTIN NS UINNTTY 1
Seminar in Biosciences and Innovation 1
1(0-2-3)

Compulsory Course



Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:
® Other (specify):

Course Description:

(Thai):

(English):

None
None

None
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This course is designed to expose learners to current research and
innovations in integrated biological sciences and bioproducts,
encompassing natural resource management. Emphasis is placed on
applying interdisciplinary sciences to address pressing global
challenges such as infectious diseases, food security, sustainable
agriculture, biodiversity conservation, and bioproduct development.
Throughout the course, learners will develop essential scientific
communication skills through a series of interactive workshops.
These include strategies for searching, reading, and critically
analyzing practical scientific literature, delivering impactful
presentations, and crafting graphical abstracts. Upon completion
of this course, learners will be equipped to present scientific
knowledge in real-world situations, engage in critical inquiry, and
strengthen analytical thinking, laying a crucial foundation for

professional research in rapid dynamics of modern science.

Course Learning Outcomes (CLOs):



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

Learners can communicate complex academic and scientific
information accurately, clearly, and concisely through effective oral
presentations and graphical abstracts, tailored to audiences with
diverse backgrounds. (This outcome encompasses scientific
communication skills, English language proficiency, critical reading

of research articles, data analysis, and analytical thinking.)

IBS 642
FUNUMINYIAERTTININLATUTANTTY 2
Seminar in Biosciences and Innovation 2
1(0-2-3)

Compulsory Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None
None
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Learners are required to prepare, present, and engage in in-depth
discussions on advanced topics in integrated biological sciences and
bioproducts, and related innovations, including biotechnology,
biochemical technology, and postharvest technology, with a
particular focus on areas related to their research. Participants will
critically analyze scientific articles, synthesize key ideas, and
contribute actively to scholarly dialogue with peers and faculty
members, fostering both subject mastery and professional

communication skills.



Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can critically analyze and synthesize key concepts from
academic articles related to their individual research areas.

2. Learners can present and engage in in-depth discussions in English
on complex topics, including integrated biology, biotechnology, and
related innovations as well as articulate and discuss issues related

to their own research in detail.

IBS 643
NTULEUONIINYIAERNS
Scientific Presentation

1 (1-0-3)

Elective Course

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None

nann1stuns@euanumIngtmans (159519 dnuslazunAnge
dunun) mﬁL"?EJUL%‘ENLifamLLazEULLUUTumiL%u N1991989L8NAT
wmalan1sutauenelianes Lazn1suausn1821971 NTENRANIT
WULAZNITULEUDAI817

Principle of scientific writing (thesis proposal and seminar abstract).
Scientific writing style and format. Citations and references.

Techniques in oral and poster presentation

Course Learning Outcomes (CLOs):

1. Learners can process, analyze, and communicate scientific work
verbally and effectively verbally and effectively.
2. Learners can work as a team and develop lifelong learning and

adaptability skills to improve themselves continuously.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

IBS 644
NMSWYUAUATUUNANIITENITIN @RS
Scientific Research Manuscript Writing
1(1-0-3)

Elective Course

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course will drive students through the steps necessary to draft,
finalize, and submit a Scientific Manuscript for publication. Prior to
starting this course, students should have collected enough
experimental data, prepared tables & figures, as well as analyzed
their data. The course will also address how to choose and
correspond with a journal throughout the submission, revision, and
resubmission process. Submission of the final manuscript to the

Journal will be practiced.

Course Learning Outcomes (CLOs):

1. Learners can prepare quality scientific research manuscripts. You
can choose the right journal for the article, know the process of
submitting articles, be able to edit and clarify when there are
comments or questions from the article's evaluator, and work as a
team.

2. Learners can develop skills of lifelong learning, adaptability and

self-improvement continuously.



Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

IBS 650

autRdaihfivestuadlsousl

Functional Properties of Biochemicals

3 (3-0-9)

Compulsory Elective Course in the Biochemical Technology Track

/ Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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Systematic approaches on the chemical and physical properties of
sugars and polysaccharides, amino acids and polypeptides, fatty
acids and other lipids, nucleic acids, phenols and polyphenols and
other biomolecules will be conducted to relate these chemical and
physical properties to their functionality in various consumer and
industrial products. Teamwork and creative thinking skills are

practiced.

Course Learning Outcomes (CLOs):

1. Learners can explain the chemical and physical properties of
sugars and polysaccharides, amino acids and polypeptides, fatty
acids and other lipids, nucleic acids, phenols and polyphenols and
other biomolecules and relate these chemical and physical
properties to their functionality in various consumer and industrial
products.

2. Learners can demonstrate teamwork and creative thinking skills

through assigned projects.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

IBS 651

wialulaguazuinnssutoulasd
Enzyme Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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The course of Enzyme Technology and Innovation studies the
structure, mechanisms, and biological properties of enzymes, as
well as their production, synthesis, fermentation, purification, and
stabilization. It also covers performance evaluation and strategies
for innovation and commercialization, with emphasis on
applications in food, agriculture, bioenergy, chemicals, cosmetics,

and animal feed industries.

Course Learning Outcomes (CLOs):

1. Learners can explain fundamental knowledge and mechanisms
of enzymes, discuss their applications and development in research
and industry.

2learners can  demonstrate  teamwork and effective
communication while creatively developing enzyme innovations for

future applications.



Course Code IBS 652

Course Name (Thai): wialulaguazwinnssuiinpadn

(English): Nucleic acid Technology and Innovation
Number of Credits: 3 (3-0-9)
Category: Elective Course

Course Requirements (if any):

® Pre-requisite: None
®* Co-compulsory: None
® Other (specify): None

Course Description:
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(English): The course covers structure and function of nucleic acids, genomes,
genomic sequencing, genome editing, artificial and synthetic
chromosome, transcriptome, genetic decoding, gene-read out, gene
regulation and expression, principles and technology in genetic
engineering, and genetically modified organisms. Research on the
latest technology and innovation in genes will be presented.
Development of communication skill and competency to catch key
points, the ability to effectively analyze and present ideas for gene
development and improvement for applications in various fields
such as in research, agriculture, therapeutic products, diseases
treatment and diagnosis, biological control and various industries
will be emphasized.

Course Learning Outcomes (CLOs):

1. Learners can discuss, analyze, and solve problems related to

genetic engineering technology.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

2. Learners can apply their knowledge in designing and improving
genes to have better properties and continue to innovate future
applications.

3. Learners can work in a team and develop lifelong learning skills.

IBS 653

wialuladuazuinnssuaisiulawnse
Carbohydrate Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None

JiSeuagldiSouiinrturiauagiasiaiaveduluuennilss Tealnuen
Alsa wazlnduganlsn masnauantniaall audinienn wazauth
Fantivesaslulansn Tneun1sfnwiuds ndadueiannuds
Lﬁtiaqiaa LﬁﬁL%a@JIaﬁ wazanslolnsneaass iemasoun AuUANSAnN
NTPUIUNISHAN N3EBATIZ wazn1sauUsasTulawmsnfiddey Saud
N1536ATM T U I ukazAUA MBIATS LUlaLA e N1sUssendlYly
HandusLazenamnsTy Jleuatlannnsfndnsigiuageiuseiite
fiisadastuutanssuarslulensn wioudadunulszaunisalid
qmmﬁﬂ'ﬁiw\immiLﬁam%miiﬂx‘iﬂuﬁlﬁaﬁaﬂ

Learners will learn about the types and structures of
monosaccharides, oligosaccharides, and polysaccharides, as well as
the chemical, physical, and functional properties of carbohydrates,
with a focus on starch, starch-derived products, cellulose,
hemicellulose, and hydrocolloids. The course covers the extraction,
production processes, and modification of key carbohydrates, along
with  qualitative and quantitative carbohydrate analysis.
Applications for carbohydrates in various products and industries

will also be explored. In addition, students will engage in



discussions on carbohydrate innovations and enhance their
industrial experience through visits to relevant manufacturing
facilities.

Course Learning Outcomes (CLOs):

Course Code
Course Name (Thai):

(English):
Number of Credits:
Category:

1. Learners can apply knowledge of carbohydrate chemistry and
functionality to solve problems in carbohydrate-based processes or

products in related biochemical technology.

IBS 654
wialuladuazuinnssuladu

Lipid Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course examines the sources and classification of lipids, their
chemical structures, reactions, and oxidation, as well as extraction
processes and technologies for fats and oils, industrial refining
methods, and the applications of fats and oils in food and cosmetic

products.

Course Learning Outcomes (CLOs):

1. Learners can explain the relationship between lipid molecular
structures and their functional properties.

2. Learners can discuss, analyze, and solve problems related to
lipid technology.

3. Learners can work effectively in a team and engage in lifelong

learning.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

IBS 655
waluladuasuinnssuanslinausa
Flavor Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course studies the chemistry and biochemistry of flavors.
Biosynthesis of natural flavor. Theories of 3-dimensional chemistry.
Sensory perception and analysis of flavors. Flavor encapsulation.
Flavor production and its application in various food Industries.
Natural and synthetic flavors. Workshop with expertise from

international company Current development of flavor in industries.

Course Learning Outcomes (CLOs):

1. Learners can analyze the chemical and biochemical properties
of flavor enhancers to taste sensations and apply their knowledge
to the development of flavor enhancers in food, beverages and
other products, as well as being able to extract the volatile
compounds. Separating flavoring agents with modern tools.

2. Learners can work in a team and learn throughout their lives.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

IBS 656

wialulaguazuinnssuasnoy
Perfumery Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

¢ Co-compulsory:

® Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course studies the systematic smelling classification of odors.
The many faces of the fragrance business. The raw materials of
perfumery and a summary of their chemistry. Methods of fragrance
composition and creation. Application of fragrances and
considerations in their formulation. = Commercial aspects of
fragrance and the effect on creativity. Basic production methods.
Quality control and standardization methods. Marketing and
meeting the demands of customers and consumers. Learning from
the market. An overview of the worldwide business of perfumery

and the opportunities.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

1. Learners can apply the types of compounds that give a scent to
perfumes. Students can produce perfume according to the
specified problem.

2. Learners can work in a team and learn throughout their lives.

IBS 657
41309N9NINTINNUALLATUNEY



(English):

Number of Credits:
Category:

Bioactive Compounds and Nutraceuticals
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course studies classification, chemistry, physicochemical and
functional properties, disease prevention, and health promotion.
Mechanism of action, Safety and efficacy testing and regulations for

functional foods of bioactive compounds and nutraceuticals

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can analyze and discuss the chemical, biochemical
properties and mechanisms of action of biologically active
ingredients and pharmacotropics with judgment in the appropriate
selection of bioactive ingredients and pharmacotropics.

2. Learners can work in a team and learn throughout their lives.

IBS 658
wialulaguazwinnssuaniu

Lignin Technology and Innovation
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:
® Co-compulsory:
® Other (specify):

Course Description:

None
None

None



(Thai):

(English):

dommeinaseusquiamsdnuduadl Tassade auauifvesdniu
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This course gives an introduction to the chemistry, structure, and
properties of lignin. It provides knowledge about lignin biosynthesis
and lignin preparation and extraction from plant materials by
chemical and biological approaches. Essential analytical techniques
for lignin characterization and catalysis reaction and microbial
conversion of upgrading lignin are described. It also gives an
overview of lignin valorization for the industry to broaden students’

views and an entrepreneurial mindset

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

1. Learners can identify and illustrate both chemical and biological
methods for lignin preparation, and design rational, systematic
strategies to modify lignin properties for value-added industrial
applications.

2. Learners can demonstrate effective teamwork skills.

IBS 659

wialulaguazneuwinnsudan

Yeast Innovative Research and Technology
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:
* Other (specify):
Course Description:
(Thai):

None
None

None

NugAmanshazendInetvesdanluna dadnneideslugnamnssy
wagn1ansunng wusduainugangai gafuaivinisidedas f



(English):

vianviane wardiniseAunemdinemanifinseiieTouuarasieassd
dHemaseuaquanuiaaislunisideiad waluladuazuinngsu Tu
vhdemawaunaeiusdad nansumdadlmifdilsitunagnislded
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The course covers genetics and molecular biology of model,
industrially and medically relevant yeasts. The latest knowledge of
a wide range of yeast research fields will be shared to stimulate
active and constructive scientific discussions. The content covers
the cutting edge of knowledge in yeast research, technology and
innovation on topics of yeast strain development, new yeast
products with exciting functionality and uses, applications in food,
feed pharmaceutical and biofuel industries and human health.
There are work visits and learning with the yeast experts, private

sector and related industries

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

(English):

Number of Credits:

Category:

1. Learners can explain, present knowledge, discuss, apply
technology in research design, and create innovations to answer
various problems related to yeast in a creative and useful academic
way.
2. Learners can work as a team and demonstrate lifelong learning
skills.

IBS 660

NIEUIUNITNNTINN

Technical Bioprocess

3 (3-0-9)

Compulsory Elective Course in the Biotechnology Track / Elective

Course

Course Requirements (if any):

Pre-requisite:
Co-compulsory:

Other (specify):

None
None

None



Course Description:
(Thai):

(English):
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Molecular and cellular physiology, cell growth and regulation,
metabolism of microorganisms, Important technical systems in
biological processes, mass and heat transfers during fermentation,
bioengineering systems design for reactors, kinetics and types of
fermentation, monitoring and controlling in biological processes.
Simulation and data analysis from packaging software. Cell signaling,

and cellular response to environmental changes.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can integrate knowledge of cellular and molecular
physiology with biological processes, effectively analyze research
data, and communicate scientific findings professionally.

2. Learners can demonstrate ethical conduct, responsibility, and

teamwork skills in a global context.

IBS 662

AdlnAaRsUsTENALaratAluINe1mEansTInn

Applied Mathematics and Statistics in Life Science

3 (3-0-9)

Compulsory Elective Course in the Biotechnology Track / Elective

Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

None
None

None
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#1199 NIINBIANERTTINNLABLTUNITITIZNITNNABUNILADT LD



(English):
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Application of mathematical techniques to cope with those
biotechnology problems. The course focuses on the introduction of
computational methods and their applications in biological
processes. The course includes conventional techniques such as
linear algebra and differential equations and their applications in life
science and new computational techniques such as Artificial Neuron
Network (ANN) and Genetic Algorithm (GA), some statistical methods
such as linear regression and nonlinear regression, some numerical
methods and some software programs that are useful for solving

life science problems.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

1. Learners can apply various mathematical techniques to research

and solve problems in various aspects of biological sciences.

IBS 664
nstndananslduseleianvedsTinmaeisnistinam
Biological Treatment and Utilization of Biowastes

3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:
¢ Co-compulsory:
* Other (specify):

Course Description:

(Thai):

None
None

None
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(English):

nandudureadsaingnainnssuenis gaamnIsuulsIUREANaNIa
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This course involves biological treatment of biowastes from
wastewater and solid waste concerning waste utilization. Biowastes
include food- and agro-industrial wastes, animal manure, and
municipal solid waste (MSW). In addition, this course also include
waste minimization and reuse/recycling, biological waste treatment
by anaerobic digestion for renewable biogas energy, clean up biogas
with biological treatment, molecular approaches to study anaerobic
microbial diversity, organic fraction of MSW management practices
and by products, Value added wastes, and future trend of

treatment and utilization of biowastes.

Course Learning Outcomes (CLOs):

Course Code
Course Name (Thai):
(English):

1. Learners can describe the key concepts, processes, and
significance of biowastes management through biological waste
treatment and utilization including waste minimization, reuse, and
recycling.

2. Learners can identify problems and apply scientific knowledge of
biological processes and/or technology for treatment and utilization
of biowastes by solving the encountered problems in terms of
environmental sustainability.

3. Learners can communicate in an academic setting through an
individual oral presentation, demonstrate scientific writing skills in

slide presentation, and critique.

IBS 665
wAlulag iy
Plant Technology



Number of Credits:
Category:

3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:
® Co-compulsory:

* Other (specify):

Course Description:

(Thai):

(English):

None
None

None

medniiasevequisnaluladildfnieTngusvasdsine daudns
Urdauafivludanden (u i uazernia) laufsnmsuseyndldly
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ihiyuseivg (A) inldlunisdanisuagiinszideyaiia ey
Usgdnsnmuazadisuinnssulumumaluladdiniwaindias

This course delves into diverse plant-based technologies, ranging
from environmental remediation (soil, water, and air pollution) to
modern agricultural applications. We'll explore exciting future plant
technologies, including plants that generate electricity,
bioluminescent plants, plant-human communication, and the
integration of artificial intelligence (Al) for plant data management
and analysis. The aim is to enhance efficiency and foster innovation

in plant biotechnology.

Course Learning Outcomes (CLOs):

1. Learners can integrate their understanding of plant-based
technologies, encompassing phytoremediation principles and
mechanisms for pollution control, the analysis and selection of
appropriate cultivation technologies for enhanced agricultural
productivity, and the concepts and potential of future plant
innovations (e.g., electricity generation, bioluminescence, plant
communication), all while effectively applying Al tools for data
management.

2. Learners can communicate academic information clearly and

engagingly.



Course Code IBS 666

Course Name (Thai): wiAlulagyinwannay
(English): Algal Biotechnology

Number of Credits: 3 (3-0-9)

Category: Elective Course

Course Requirements (if any):

® Pre-requisite: None
®* Co-compulsory: None
® Other (specify): None

Course Description:

(Thai): anunmnsaunalulagdinimamsiglulagtu Aneaimnislyd
amseTnnzia wavuvaninda ieduurasemnsiaSuiduaunas
dndene o Wuuvasarsiad wu Tusiu ladu Indusanilss way
a15Usznoudu 9 JULUUANY 9 maamm‘ﬁmma'waammanqwé
(Bioactive compounds) Waz&IAa 9 1UU @15A0A1UNLISS @15ReR1Y
aun3g anseedulasa arsiueuyadasy arsnsedundduiy ans
Aendasfuszuumsieuesanes vessyuuUssay wazlsnsng 9 it
mududou Wudu weluladnsimnzidsiamsis mswameiy
ApsUfnsaliassdunigdansiesias (Photobioreactor) maifuiien
uagmsatnansdfing 9 wyineinsiiietesiu sauvislediadeing
7 uinnssukazn1sUssendag 9 wasdneninluidagsnaves
wiAlulag¥anwannsng

(English): Timelines and status of Algal Biotechnology; Potential applications
of marine and fresh water algae for food and feed supplements,
chemicals such as proteins, lipids, polysaccharides, and other
compounds including bioactive compounds and drugs e.s.
anticancer, antimicrobial, antiviral, antioxidant, immune-stimulating,
brain and neuro-activities and complex diseases etc.; Algal
cultivation  technology; Development of photobioreactor;
Downstream process involving harvesting and valuable chemical
extraction; Omics, innovation, application and
commercial/entrepreneurship potentials of Algal Biotechnology.

Course Learning Outcomes (CLOs):

1. Learners can describe the development of biotechnology and

the potential of algae as a food source. As well as alternative



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

bioenergy sources and other benefits, including the use of various
omics for the development of innovations that are beneficial to the
nutrition of living organisms. medicine Environment and economy,
etc.

2. Learners can explain algae culture, various forms of cultivation
processes, including harvesting and extraction of various target
substances, and apply knowledge in the development of
photosynthetic microbial culture reactors. and the production of
quality algae cells and the potential at the commercial level.

3. Learners can research, analyze, and identify biotechnology
problems of algae and/or related academics with the aware of

biosafety regulations and practices.

IBS 667
Aanamalulagdrnwaiell
Trends in Modern Biotechnology
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English):

None
None

None

nsseuImenuedagtnAnyiAuAIIMITeLa SIUTIM UaTULAUINA
msAnwiiAgadesiuifauins/Mannms wénns msuszgndlduas
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waluladtug aeglimuinvwasinisssdiuanug enudilaas
nwglunisiseuiuariiausnurealndnuilaganasdvesaisIv
nideuazfidermyanzma

An intensive self-study course in which students will do a literature

survey, gather information and give a series of presentations on the



evolution/ development, principles, applications and recent
research findings of modern biotechnology with implications in the
medical, agricultural, food, biomaterials, energy and environmental
areas. Students will have to give English presentations to class as
well as prepare a final report in English through regular consultation
with the advisor who works in the area of interest. Evaluation of
students’ knowledge and insight into the topic as well as learning
and presentation will be done by lecturers, researchers, and

specialists who participate in the class.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

Learners can develop capabilities in gathering (compiling), analyzing,
and organizing data and be able to effectively convey a convincing
and literate presentation on topics related to recent or emerging

trends in biotechnology.

IBS 668
wialulagdinnszauunlu
Nanobiotechnology

3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

None
None

None

seAigatiunisfinuysannsserieunTuneluladuagdine oy
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(English):

This course explores the intersection of nanotechnology and
biology with a focus on the design, characterization, and application
of nanoscale materials and devices for biomedical, environmental,
and biotechnological purposes. It is intended for graduate students
in science and engineering who wish to gain a foundational
understanding of nanotechnology, including nanomaterials, their
properties, characterization techniques, and fabrication methods,
while also covering essential biological and biomedical concepts
such as cell biology, biomolecules, and their interactions at the

nanoscale.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can demonstrate foundational knowledge of
nanotechnology principles, including the properties, synthesis, and
characterization  techniques of nanomaterials relevant to
biomedical, environmental, and biotechnological applications.

2. Learners can analyze and criticize the interactions between
nanoscale materials and biological systems from past research by
integrating concepts from cell biology and biomolecular science to
evaluate the suitability of nanomaterials and nanodevices in various
life science applications.

3. Learners can design and propose nanoscale materials or devices
for specific applications by applying interdisciplinary approaches

that combine nanotechnology and biological sciences.

IBS 671
miqtyLﬁaﬁuaamammamwmwé’qmilﬁulﬁm
Postharvest Losses of Agricultural Commodities
2 (2-0-6)

Elective Course

Course Requirements (if any):

® Pre-requisite:
® Co-compulsory:

® Other (specify):

None
None

None



Course Description:
(Thai):

(English):

sednifnmanuastadefiisadesiumsgaudsnevdnaiiv
Aeveadn waldl Syfiv wagliinen AATILINTHYTVDNAANAAANY
MsinunIRRoRTEltgUNIL TINEvIsn1sUssdukaznisinuTmns
ARG ENENAGEIRGE)

This course studies the causes and contributing factors of
postharvest losses in vegetables, fruits, grains, and ornamental
crops. It analyzes the postharvest losses of fresh agricultural
produce across the supply chain, including methods for assessing

and quantifying losses.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

1. Learners can apply appropriate methods to assess and quantify
postharvest losses.
2. Learners can identify general approaches for reducing postharvest

losses.

IBS 672
sruumIsUtRvdanisiuifevedlinenliisedu
Postharvest Handling Systems of Ornamentals
2 (2-0-6)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

None
None

None
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(English):

This course provides utilization of ornamental plants, factors
affecting postharvest quality of cut flowers, physiological and
metabolic changes associated with senescence of ornamental
plants, quality evaluation and grading, postharvest techniques for
prolonging postharvest life of ornamentals. The course covers
topics such as packaging, storage, transportation systems, marketing,

retail florist care, and home care for ornamental plants.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

(English):
Number of Credits:
Category:

1. Learners can apply some techniques to solve quality loss of
ornamental plants after harvesting.
2. Learners can synthesize and summarize experiment reports and

research articles.

IBS 673

walulagnsdawsesintasnalindauuslng
Fresh-cut Technology for Fruits and Vegetables
2 (2-0-6)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

(English)

None
None

None

sedwidlienudidesiuisitumaluladmandanalivaginandn
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This course provides an overview of fresh-cut technology in fruits
and vegetables, focusing on the principles, processes, and practices
that maintain quality and safety after minimal processing. Topics

include raw material selection, preparation and cutting methods,



packaging systems, storage conditions, and quality preservation
techniques. Emphasis is placed on physiological and biochemical
changes, browning, microbial safety, shelf-life extension, and

innovations in fresh-cut processing.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

(English):
Number of Credits:
Category:

1. Learners can explain the principles, processes, and factors
influencing the quality and safety of fresh-cut produce, including
physiological and biochemical changes, and microbial safety.

2. Learners can design effective solutions for maintaining the quality

and safety of fresh-cut produce.

IBS 674
wieluladudaiuguassy il
Seed and Grain Technology
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None

sedilaiuliaudiddnfsiumdnmtasnsruiunisiiisites
fumsdnnisndsnsifiuifes msudssy mafuinw uaznismuay
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This course provides an in-depth understanding of the principles

and practices involved in the post-harvest handling, processing,



storage, and quality management of seeds and grains. It covers the
physiological and biochemical changes that occur after harvest, the
factors affecting seed viability and grain quality, and modern
technologies used to minimize post-harvest losses. Topics include
drying techniques, storage systems, pest and disease management,
seed treatment, quality testing, and grading standards. Emphasis is
placed on sustainable and cost-effective technologies suited for

both small-scale and commercial operations.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

1. Learners can explain the physiological and biochemical principles
underlying seed viability and grain quality deterioration after
harvesting.

2. Learners can analyze and apply post-harvest technologies, such
as drying, storage, pest and disease management, and seed

treatment, for minimizing losses and maintaining quality.

IBS 675
i%U‘Uﬂ’ﬁUﬁiﬂqNamNaﬁﬂ
Produce Packaging Systems
3 (2-3-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:
® Other (specify):
Course Description:
(Thai):

None
None
None
eAniANYINITUTILATITUUNIUTIRRUV MawTeundnnaaniite
N15UTINIUND WUUTIR0INNATIAFAATVBINITUTIINAANAAR N5y
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(English):

The course elucidates types of packaging materials and produces
packages, physical and chemical properties of packaging materials,
packing and packaging systems, preparing produce for packaging,
mathematical models for produce packs, computerized pallet and
container dimensioning, wholesale and retail produce packaging,
shipping containers and transport systems, and graphic and package
design. The content includes governmental regulations, public
health aspects associated with produce packaging, and

management of recycling.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can analyze the physical and chemical properties of
packaging materials and evaluate their suitability for fresh produce
packaging in terms of product quality, safety, and regulatory
compliance.

2. Learners can apply mathematical models and computerized
systems to design, optimize, and assess packaging and transport
solutions that ensure efficiency, sustainability, and compliance with

public health and recycling management standards.

IBS 676

Iiwa‘”ﬂﬂmﬁmﬁ'mmawﬁmmamws

Postharvest Pathology of Agricultural Commodities
3 (2-3-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:
® Other (specify):
Course Description:
(Thai):

None
None

None
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(English):

#1499 unaswesdoangliadis nalnmatwimefivresdeanvelse
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This course focuses on the study of postharvest diseases of
agricultural produce, including pre- and postharvest factors that
promote infection by microbial pathogens and the physiological
changes in produce after pathogen invasion. Topics include types
of plant pathogens (fungi, bacteria, and nematodes), the life cycles
of pathogenic fungi, disease symptoms, sources of inoculum,
mechanisms of pathogen infection, and plant defense responses.
The course also addresses major postharvest plant diseases and
their management through physical, chemical, and biological
methods, as well as techniques to induce plant resistance. An
integrated approach that combines multiple control strategies is

emphasized to enhance the effectiveness of disease management.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can analyze the postharvest disease problems, and
explain factors influencing infection, type of pathogens, symptom:s,
and plant response to pathogen infection including plant defense
mechanisms.

2. Learners can design experiments to test hypotheses related to
postharvest disease control and apply integrated approaches that
combine multiple strategies to develop effective management

solutions.

IBS 677

N159AN5LYAAN

Value Chain Management
3 (3-0-9)

Elective Course

Course Requirements (if any):



® Pre-requisite:

¢ Co-compulsory:

* Other (specify):

Course Description:
(Thai):

(English):

None
None

None
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This course is involved in the development of supply chain for
improving efficiency of production, management of commodities;
transportation, distribution, cost analysis in logistics, management
of warehouse, relationship of supply chains with capital,
procurement, production, storage, sale and transportation; and
consumer satisfactory. The outlines include the principle of food
safety (HACCP)-based quality assurance (QA) systems, risk analysis,
development or selection, implementation and management of an
appropriate system for various produce, development of product
descriptions including the use of color illustrations as an aid to QA,
training of QA staff and auditing, and evaluating quality destructive
and non-destructive methods for quantitative measurement of
quality.  Additionally, the course elucidates the sorting of the
agricultural community, added values, marketability, produce

quality, risk assessment, price guarantee, and advanced markets.

Course Learning Outcomes (CLOs):

1. Learners can evaluate supply chain components including

production, transportation, warehousing, and distribution to



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

improve  efficiency, reduce costs, and enhance consumer
satisfaction in agri-food systems.

2. Learners can design and implement HACCP-based quality
assurance systems, including risk analysis, QA documentation, and
auditing, to ensure food safety and compliance with international
standards.

3. Learners can apply quality assessment methods (destructive and
non-destructive) and market analysis to enhance produce value,

ensure traceability, and improve market competitiveness.

IBS 678
MIFERINITNYATYA Y
Emerging Agricultural Science
2 (2-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

® Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course introduces emerging agricultural technologies that are
revolutionizing farming practices, leading to increased efficiency,

higher yields, improved safety, and more sustainable farming



methods. Innovative technologies in agriculture have played a
crucial role in achieving food and nutritional security. Additionally,
it is compliant with the consideration of Sustainable Development
Goals (SDGs) and does not harm the environment. Recently,
innovative technologies have presented numerous opportunities
and challenges within farming systems. Some of the most important
technologies in agricultural sciences include precision agriculture,
Internet of Things (IoT), vertical farming, and urban agriculture.
Additionally, fresh produce can be processed to increase its value

and reduce waste on the farm.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can produce high-quality vegetables using new
agricultural technologies that are environmentally friendly.
2. Learners can possess knowledge and understanding of integrated

technologies to develop modern commercial agricultural systems.

IBS 679

Eﬁia‘w&ﬂLLﬁ%LV]ﬂI‘lJIag‘ViﬂvﬂﬂﬂiLﬁULﬁ’&JTU’eNNéG]NﬁLﬂ‘lﬂ@lﬁ
Postharvest Physiology and Technology of Agricultural
Commodities

3 (3-0-9)

Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:
® Other (specify):
Course Description:
(Thai):

None
None

None
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(English):

This course explores and engages in biochemical and physiological
changes that occur in agricultural commodities after harvesting. It
delves into the underlying mechanisms of these changes, including
respiration, ethylene production, the interactions of plant
hormones, ripening and senescence processes, as well as
physiological disorders. These topics are explored in alignment with
quality maintenance protocols and effective strategies for

extending shelf life.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can integrate their understanding of the physiological
changes in agricultural products with the examination of problems,
and develop hypotheses related to the issue being examined.

2. Learners can provide practical solutions or recommendations to

address the hypothesis.

IBS 681
WTONLAYNIINGIMENITTININ 1
Special Topics in Biosciences 1
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:
®* Co-compulsory:

* Other (specify):

Course Description:
(Thai):

None
None

None
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(English):

This course introduces contemporary and emerging topics in
bioscience, agriscience, and biotechnology at a foundational or
intermediate level. Emphasis is placed on broad exploration of
current trends, such as post-harvest technology, biochemical
technology, and innovative bioprocesses, through lectures, guided
discussions, and selected readings. Each course offering will focus
on a specific theme, announced as a subtitle when the course is
scheduled, enabling students to explore new knowledge domains

and develop interdisciplinary perspectives.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

(English):
Number of Credits:
Category:

1. Learners can critically evaluate literature and case studies of
current and emerging topics in bioscience, agriscience, and
biotechnology to recognize trends, challenges, and potential
applications.

2. Learners can collaborate in discussions and group activities with

integrity and respect for diverse perspectives.

IBS 682

WITONANIINGIPFNTTININ 2
Special Topics in Biosciences 2
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

None
None

None
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(English):

aziudeises wielierasdansniiauetseiulmifd oy lu
wangnsUsednla

This course provides advanced, research-driven exploration of
selected topics in bioscience and innovation. Students engage with
cutting-edge developments through critical analysis of primary
literature, case studies, and research-oriented presentations.
Emphasis is placed on synthesizing interdisciplinary knowledge,
evaluating applications, and understanding challenges at the
forefront of science and technology. Each offering will specify its
particular focus as a subtitle, allowing faculty to introduce newly

emerging topics not yet represented in the regular curriculum.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):
(English):

Number of Credits:
Category:

1. Learners can analyze and synthesize advanced concepts in
cutting-edge bioscience topics to propose innovative solutions or
research directions addressing BCG challenges.

2. Learners can design and present research-driven inquiries that
reflect critical engagement with primary literature and
interdisciplinary perspectives.

3. Learners can deliver effective scientific presentations and prepare

scholarly reports that meet professional and academic standards.

IBS 683
MsfnwIamziEoIngImansTanm
Selected Topics in Biosciences

1 (1-0-3)

Elective Course

Course Requirements (if any):

® Pre-requisite:

®* Co-compulsory:

* Other (specify):
Course Description:
(Thai):

None
None

None
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(English):

ANTINAN 9 LU NITNUMIUITIAUNTIU N1T9AUTIWIUY Journal Club
NIONITYINGINTSUTYNIUTTEIRALAY TNANBIAERRIUITINYZNITAR
F9inng n1sdeansmadninis uagmsnemaudeide R TRRRTE
Ausluiteine1rmansganmanizn

This course provides a platform for students to explore a selected
research topic of current relevance in bioscience under close
supervision from faculty members. The course emphasizes
independent learning and critical engagement with scientific
literature through activities such as literature reviews, journal club-
style discussions and invited talks by guest speakers. Students will
develop skills in critical thinking, scholarly communication, and
research inquiry while deepening their understanding of specialized

bioscience topics.

Course Learning Outcomes (CLOs):

1. Learners can articulate and critically review a specific research
topic in bioscience in consultation with faculty members and

effectively communicate in scholarly dialogue with peers.



Course Code

Course Name (Thai):
(English):

Number of Credits:

Category:

IBS 771

Fuaindmsifuievemannainuns

Postharvest Biochemistry of Agricultural Commodities
3 (3-0-9)

Elective Course

Course Requirements (if any):

® Pre-requisite:

® Co-compulsory:
® Other (specify):
Course Description:
(Thai):

(English):

None
None

None
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This course provides an in-depth investigation of the physiological
and biochemical transformations that occur during postharvest
processes of fresh produce, focusing on aspects such as plant
hormone interactions, secondary metabolite metabolism, and the
intricacies of cell physiology and cell death programs. The content
encompasses the mechanism processes of microbial infections as
well as the metabolites produced by microbes in vegetables and

fruits.

Course Learning Outcomes (CLOs):

Course Code

Course Name (Thai):

1. Learners can integrate knowledge regarding different information
sources to enable a thorough analysis of physiological processes in
agricultural commodities while showcasing their ability to integrate
postharvest changes.

2. Learners can response to new challenges in plant science and
technology, consolidating the information and sharing it with other
fields of study.

IBS 690
AINYIANUS



(English): Thesis
Number of Credits: 36 (0-72-108)
Category: Compulsory course (Plan A1)

Course Requirements (if any):

® Pre-requisite: None
®* Co-compulsory: None
® Other (specify): None

Course Description:

(Thai): swinigsimudnenmuesindnuilunisdiensiuarainsesdanul
Tndananwddgluanuningimansdinmiuuysannsuasuinn sy
ileduaduuazdundouasugiatanm-nyuisu-#i%el (BCG Eco
nomy) tin@nwaglasunmsimuinuznsduiuszneunis
ﬁﬂwmiﬁamisﬁguqa waglasunmsuanilslviiiasseussavnan
WAZATYTITUNIINITING

(English): This course aims to develop students' potential in synthesizing and
creating new knowledge from research in the field of integrated and
innovative Biosciences to promote and drive the Bio-Circular-Green
(BCG) Economy. Students will be developed with entrepreneurial
skills, advanced communication skills, and instilled with professional
ethics and research integrity.

Course Learning Outcomes (CLOs):

Learners can independently design and conduct research in
integrative biological sciences and innovation to generate new and
meaningful outcomes aligned with the BCG economy by applying
creative thinking, entrepreneurial and resilient mindsets, effective

communication, professionalism, and ethical responsibility.

Course Code IBS 691
Course Name (Thai): INYIUNUG
(English): Thesis
Number of Credits: 12 (0-24-36)
Category: Compulsory course (Plan A2)

Course Requirements (if any):

® Pre-requisite: None



® Co-compulsory:

* Other (specify):

Course Description:
(Thai):

(English):

None

None

swinigaduliindnuiarddwinemansiinmuasuinns
WUszenNdkazysINIsluNYNIdenselasinsussgndnielanisgua
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This course provides learners with the opportunity to apply and
integrate knowledge in biological sciences and innovation through
supervised research or applied projects relevant to the Bio-Circular-
Green (BCG) economy. Emphasis is also placed on developing
effective communication skills, professionalism, and ethical

responsibility in scientific practice.

Course Learning Outcomes (CLOs):

Learners can apply integrative knowledge to develop and conduct
a research project relevant to integrative biosciences and the BCG
economy to resolve methodological challenges and propose
practical strategies by applying creative thinking, entrepreneurial
and resilient mindsets, effective communication, professionalism,

and ethical responsibility.

Unit of Learning Descriptions: Learning Path

Learning Pathway Name: Biopharmaceutical and vaccine production

Learning Pathway Descriptions:

This learning pathway equips leamers to apply their knowledge of molecular biology, bioprocessing,

and immunology, together with research skills gained from all modules, to develop and produce

vaccines and biopharmaceuticals for disease prevention and treatment. It is designed to prepare

professionals for employment in biopharmaceuticals and vaccine manufacturing and related industries.

Competencies or Qualifications of Prospective Students:

Persons with B.Sc., M.Sc., Ph.D. in biosciences or related fields such as Biochemistry, Microbiology,

Biotechnology, Bioinformatics & other relevant qualifications and corporate employees in the respective

areas are eligible.



Components of the Learning pathway:

The learning pathway of the curriculum for developing medical and scientific simulation

producers consists of 10 OBEMs as follows:

No. courses Credit(s)

1 | IBS 66101 Gene and Recombinant DNA Technology 1
Funazirouliuuiniduemelulad)

2 | IBS 66102 Bioinformatics for Biosciences 1
@rETEUNFEUTUINEIMERS TN N)

3 | IBS 66103 Gene Manipulation and Expression in Different Host Systems 1
(Msfnulasuarnisuanseanvesiuluszuudrtuiiuandnaiv)

4 | IBS 66901 Upstream Processing of Biopharmaceuticals 1
(nszvumsudmsumsnanT wndustast)

5 | IBS 66902 Downstream Processing of Biopharmaceuticals 1
(nsvuIumMsUanetndmsunsnanTaundusios?)

6 | IBS 66903 Trends in Biopharmaceutical Manufacturing and Regulations 1
(wnltunssdndundviusivazngizsdeuiiiades)

7 | IBS 66904 Biopharmaceutical Processing Practice 1
(UfanslunssuIumMnanTndsios)

8 | IBS 66301 Molecular and Cellular Vaccinology 1
(Inguineseauwaduazliiana)

9 | IBS 66302 Vaccine Design and Development 1
(NF0DNUUULASHAILIATY)

10 | IBS 66303 Vaccine Evaluation and Validation 1
(MsUszludseansnmuaziusasnunIningu)

Learning Requirements (if any): None
Learning path Diagram: (10 OBEM, 10 credits)

B
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Molecular Biology Basic Vaccinology and Biopharmaceutical
and Bioinformatics Vaccine Development process practice

[ 1BS 66101 ]—[ 1BS66102 H IBS 66103
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—
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Unit of Learning Descriptions: OBEM
OBEM: (Part of the Learning pathway)
Course Code IBS 66101
Course Name
(Thai):  Junayiaeuduuurinduomalulad
(English): Gene and Recombinant DNA Technology
Number of Credits: 1 (1-0-3)

learning hours 15
Category: Compulsory Elective Course in the Biotechnology track / Elective
Course

Course Requirements (if any):

® Pre-requisite None

¢ Co-compulsory None

* Other (specify): None

Course Description:

(Thai): 3%15&5@%%@%@@ Tassadauagviniivesdu MImUANNITLAAIDDNYBIBU NTFUILNNST

a$19lusfy uazimadaiifeidestunisvibulaauds nswdns reuduuwilusiu nsvaaeunis

UARIDDNUBIEU

(English): This course covers gene structure and function, gene regulation, protein synthesis,

techniques in recombinant gene cloning and expression.

Course Learning Outcomes (CLOs):

Learners acquire the ability to apply knowledge gained from this course to plan, design and

troubleshoot a recombinant gene cloning and expression strategy with awareness of regulations

in research ethics and biosafety.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

Learners acquire the ability to apply knowledge gained from this course to plan, design and

troubleshoot a recombinant gene cloning and expression strategy with awareness of regulations

in research ethics and biosafety.

consist of:

* K-Knowledge: Understanding in principles in gene structure and function, gene
regulation, protein synthesis and fundamental in recombinant gene

cloning and expression



® S-Skills: ability t

o plan and design strategies for recombinant gene cloning and

expression and develop logical solutions.

® E-Ethics: Awareness in research ethics in biosafety and genetically modified
organism (GMO)

® (C-Characters: Learners with analytical, problem-solving and critical thinking skill

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 - Beginning -

Level 2 - Developing -

Level 3* - satisfactory -
(Pass)

Level 4 - Proficient -

Level 5 - excellent -

Design  logical experimental steps and strategies for
recombinant gene cloning and expression.

Design standard experiments with awareness of regulations in
research ethics and biosafety but requires guidance.
Independently design standard experiments for gene cloning
and expression and identify and troubleshoot common
problems with awareness of regulations in research ethics and
biosafety.

Independently design complex strategies for recombinant gene
cloning and expression and identify and troubleshoot complex
problems with awareness of regulations in research ethics and
biosafety.

Independently create novel experimental strategies to
overcome challenges or create innovative output with

awareness of regulations in research ethics and biosafety.

Course Code IBS 66102

Course Name

(Thai):  F@5aUNAFINSUINYIFENSTININ

(English): Bioinformatics for Biosciences
Number of Credits: 1 (1-0-3)

learning hours 15
Category: Compulsory Elective Course in the Biotechnology track / Elective
Course

Course Requirements (if any):

® Pre-requisite None



® Co-compulsory None

® Other (specify): None

Course Description:

(Thai): Andifidemaseunguaruifiugiuuaznisussendldyaniesiionsdrasaundlunuise
fuiinenasmaluladiinmeusingg Geseneuse synsiisszduluenatazanadiniusnis
latauin nsAuvideyavuintngn1sitasiesiteding dra1saumad miudiineiuas
wialulagdinnadelua nseuiun1svin next gen sequencing warn1sUseenAlddansawmnaiua
meuineuduuwiniduemalulad

(English): This course is designed to equip students with the computational skills necessary
to analyze and interpret the biological data. These include Molecular taxonomy and
phylogenetics, data mining and omic analysis, bioinformatics in modern biology and
Biotechnology, next gen sequencing, and application of bioinformatics in recombinant DNA
research.

Course Learning Outcomes (CLOs):

Learners can independently use bioinformatics tools for acquiring and analyzing data in
biological and recombinant DNA research to identify and troubleshoot common problems.
Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners can independently use bioinformatics tools for acquiring and analyzing data in

biological and recombinant DNA research to identify and troubleshoot common problems.

consist of:

* K-Knowledge: Understanding of molecular taxonomy and phylogenetics, data mining
and omic analysis, bioinformatics in modern biology and
biotechnology, next gen sequencing

® S-Skills: Ability to use bioinformatics tools for acquiring and analyzing data in
biological and recombinant DNA research.

® E-Ethics: Awareness of data privacy, security, and the potential of misuse

® (C-Characters: Learners with analytical, problem-solving and critical thinking skill

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)
Level 1 - Beginning - Use bioinformatics tools for acquiring and analyzing data in

biological and recombinant DNA research.



Level 2 - Developing -

Level 3* - satisfactory -

(Pass)

Level 4 - Proficient

Level 5 - excellent -

Use bioinformatics tools for acquiring and analyzing data in
biological and recombinant DNA research but requires
guidance.

Use bioinformatics tools independently to acquire and analyze
data in biological and recombinant DNA research and able to
identify and troubleshoot common problems.

Use bioinformatics tools independentlyto acquire and analyze
data in biological and recombinant DNA research and able to
identify and troubleshoot complex problem:s.

Apply novel bioinformatic tools that are not introduced in the

class to overcome challenges or create innovative output.

Course Code IBS 66103

Course Name

(Thai): NSARLUALAENISHANIDDNVITUIUSZUULIN T UNLANANTY

(English): Gene Manipulation and Expression in Different Host Systems
Number of Credits: 1 (1-0-3)

learning hours 15
Category: Compu
Course

Course Requirements (if any):
® Pre-requisite None
¢ Co-compulsory None
® Other (specify): None

Course Description:

lsory Elective Course in the Biotechnology track / Elective

(Thai): IwiiieniasauAguuannis 35013 wagn1suseyndldnssuiunisanlasdunasnis

wanseanvessAouduuuigy issuazlaisouiisniseanwuurkaznisaiiunisiaaudu wagns

wanseanveslusiugnuaud talussuulaadvainvatesuuuy vidhida Wsenslen wazganilen wu
WUATISE @S Bad 91 WY wazwaddn’d

(English): This course provides

a comprehensive exploration of the principles, methods, and

applications of gene manipulation and recombinant gene expression. Learners will learn how

to design and execute strategies for cloning genes and expressing the resulting recombinant

proteins in a variety of host systems including virus, prokaryotes and eukaryotes such as

bacteria, algae, yeast, fungi, plant and animal cells.

Course Learning Outcomes (C

LOs):



Learners acquire the ability to design experimental strategies for cloning recombinant genes
and expressing the recombinant proteins in a variety of host systems.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners acquire the ability to design experimental strategies for cloning recombinant genes

and expressing the recombinant proteins in a variety of host systems.

consist of:

* K-Knowledge: Understanding principles and methods of gene manipulation and
recombinant gene expression in a variety of host systems

®  S-Skills: Ability to design experimental strategies for cloning recombinant genes
and expressing the recombinant proteins in a variety of host systems

® E-Ethics: Awareness in research ethics in biosafety and genetically modified
organism (GMO)

® (C-Characters: Learners with analytical, problem-solving and critical thinking skills

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Level 1 - Beginning Design experimental strategies for cloning recombinant genes
and expressing the recombinant proteins in a variety of host
systems but require a lot of guidance.

Level 2 - Developing Design experimental strategies for cloning and expressing
recombinant genes in a variety of host systems but require
guidance and require some guidance.

Level 3% - satisfactory Independently design standard experimental strategies for

(Pass) cloning and expressing recombinant genes in a variety of host
systems and able to identify and troubleshoot common
problems.

Level 4 - Proficient Independently design complex experimental strategies for
cloning and expressing recombinant genes in a variety of host
systems and able to identify and troubleshoot complex
problems

Level 5 - excellent Independently design  novel, complex and systematic

experimental strategies to overcome challenges or create



innovative output for cloning and expressing recombinant

genes in a variety of host systems.

Course Code IBS 66301

Course Name

(Thai): JaBuInenseRugadLaiuang

(English): Cellular and Molecular Vaccinology

Number of Credits: 1 (1-0-3)

learning hours 15

Category: Elective Course

Course Requirements (if any):

® Pre-requisite None

¢ Co-compulsory None

* Other (specify):  None

Course Description:

(Thai): Iwdinseuaquitugudugdduiuinessiuaduasluanadiieadasturumdiuadu

Feuszneulueiate manevausseaniduiulaeiida nisnevausslnsmisldasiuasivad

MsReUALEILUUTIYAd ﬂﬁmauauawmqﬁﬁuﬁuﬁaq nsimuvdIsaNuIlwaduasiwad

yipvasinfularnInseulnuiy Laylsnsiiingu

(English): This course covers fundamental cellular and molecular immunology involved in

vaccine research. The topics include innate immune response, humoral and B cell response,

cell-mediated immune response, mucosal immune response, development of memory B and

T cells.

Course Learning Outcomes (CLOs):

Learners can apply the core immunological concepts at both the cellular and molecular levels

in development of biopharmaceuticals and vaccine development.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

Learners can apply the core immunological concepts at both the cellular and molecular levels

in development of biopharmaceuticals and vaccine development.

consist of:

* K-Knowledge: Understanding in innate immune response, humoral and B cell
response, cell-mediated immune response, mucosal immune response,

development of memory B and T cells



®  S-Skills: Apply the core immunological concepts at both the cellular and

molecular levels in development of biopharmaceuticals and vaccine

development and manufacturing.

® E-Ethics: Research with animal and human samples and biosafety in vaccine

generation, ethical implications of modern immunological advances

® (C-Characters: Learners with knowledge and ability to demonstrate an understanding

of cellular and molecular immunology and its practical applications.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 - Beginning

Level 2 - Developing

Level 3% -
satisfactory

(Pass)

Level 4 - Proficient

Level 5 - excellent

Unable to apply the core immunological concepts for
development of biopharmaceuticals and vaccine.

Apply the core immunological concepts inconsistently for
development of biopharmaceuticals and vaccine with frequent
guidance.

Independently apply the core immunological concepts
adequately with appropriate basic methods and generally
correct reasoning for development of biopharmaceuticals and
vaccine

Independently apply the core immunological concepts
accurately and efficiently, choosing appropriate methods for
development of biopharmaceuticals and vaccine.
Independently apply the core immunological concepts with
precision, consistently selecting optimal approaches, and
providing well-reasoned justifications for development of

biopharmaceuticals and vaccine.

Course Code IBS 66302

Course Name

(Thai): N38NLUULAT WU IATY

(English): Vaccine Design and Development
Number of Credits: 1 (1-0-3)

learning hours 15

Category: Elective Course



Course Requirements (if any):

® Pre-requisite None

¢ Co-compulsory None

* Other (specify): None

Course Description:

(Thai): %ﬁji'mnmLLazysmmﬂwmﬂ‘wmammLﬁaaﬁUﬂszuauﬂﬂs wadln wagisnsiiieates
AunlIseankuukaznIsHauITady lnuaseunauiite n1sldgda unuaisauine
(Immunoinformatics) lun1seaniuutaznageuindu nann1seontuuindu Usstnnuesinduuas
wsliingu aaspaunsiauingulagldunaniesuinfurainvalesuwuu 1w Sadunsaiipisn
ozAluli¥annnesindu wuaiiBonnwesindu weelala duginiadu wasiaduilioyniaade
Ta%a (vLP)

(English): This course offers a comprehensive, interdisciplinary exploration of the scientific,
technical, and strategic processes involved in vaccine design and development. The topics
include immunoinformatics for vaccine design and validation, principle of vaccine design,
Vaccine types and immunization routes, and vaccine development using a variety of vaccine
platforms such as nucleic acid vaccine, adenoviral vector vaccine, bacterial vector vaccine,
baculovirus, subunit and VLP-based vaccine.

Course Learning Outcomes (CLOs):

Learners can apply knowledge, tools and strategies provided in the course to design and
develop a vaccine using a variety of vaccine platform and in silico validate using
immunoinformatic tools.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners acquire ability to design and develop a vaccine using a variety of vaccine platforms

and in silico validate using immunoinformatic tools.

consist of:
®* K-Knowledge: Understanding in immunoinformatics for vaccine design, principle of
vaccine design, vaccine types and immunization routes, and vaccine
development using a variety of vaccine platforms such as nucleic acid
vaccine, adenoviral vector vaccine, bacterial vector vaccine,
baculovirus, subunit and VLP-based vaccine
®  S-Skills: Ability to design and develop a vaccine using a variety of vaccine

platforms and in silico validate using immunoinformatic tools.



® E-Ethics: Biosafety in vaccine development, Intellectual property of vaccine

propert

ies, Bioweapon risks

® (C-Characters: A learner with analytical, problem-solving, critical and creative thinking

skill

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 - Beginning

Level 2 - Developing

Level 3* - satisfactory

(Pass)

Level 4 - Proficient

Level 5 - excellent

Fail to apply knowledge, tools and strategies or cannot perform
or interpret in-silico immunoinformatic validation.

Apply knowledge, tools and strategies to design and develop
vaccine using a variety of vaccine platform and in silico validate
using immunoinformatic tools but rely on guidance.
Independently apply knowledge, tools and strategies to design
and develop a vaccine using a variety of vaccine platform and
in silico validate using immunoinformatic tools

Independently apply knowledge, tools and strategies to design
and develop an innovative vaccine using novel strategies and
emerging trends.

Design an advanced and innovative vaccine by integrating
advanced scientific concepts and in silico validate using

immunoinformatic tools

Course Code IBS 66303

Course Name
(Thai): N15ULLHUUTZANTAINL

(English): Vaccine Evaluation a

AESUTDIAUN N IATY
nd Validation

Number of Credits: 1 (1-0-3)

learning hours 15

Category: Elective Course

Course Requirements (if any):
® Pre-requisite None
¢ Co-compulsory None
® Other (specify): None

Course Description:



(Thai): 3%1§ﬁ1Lauaﬂ1WiwL?’imﬁ’umzmumsﬁﬁwﬁzﬂumﬁﬂizLﬁuLmzﬂﬁ%’ﬂiammmwmaai’ﬂ%u
Tngoonuuuanlivangandmiugidanuiiuguduiaduinewasnisiaunadu lneasouagu
sdafrieludl nisAnwnszernoundiinuazszezedin nsianimevausmegiguiuisluuuuans
huazuuuiead n1sliide (challenge study) saufsn1snaniATumusasg1u GLP uay GMP uae
N33 IATY

(English): This course offers a comprehensive overview of the critical processes of vaccine
evaluation and validation. It is designed and suitable for an audience with foundational
knowledge in vaccinology and development. The topics cover pre-clinical and clinical studies,
evaluation of vaccine-induced humoral and cellular immune responses, challenge study, GLP-
and GMP-conformed vaccine manufacturing and validation

Course Learning Outcomes (CLOs):

Learners can design and apply integrated methodologies, within ethical and regulatory
frameworks, to assess vaccine performance, safety, effectiveness, and manufacturing validation
Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners have acquired ability to integrate methodologies and design an experimental plan for

assessment of vaccine performance, safety, and effectiveness.

consist of:

® K-Knowledge: Understanding pre-clinical and clinical studies, evaluation of vaccine-
induced humoral and cellular immune responses, challenge study,
GLP- and GMP-conformed vaccine manufacturing and validation

® S-Skills: ability to integrate methodologies to design an experimental plan for
assessment of vaccine performance (immunogenicity and efficacy),
safety, and effectiveness

® E-Ethics: Ethics in animal and human studies, ethical aspects and regulation in
vaccine production and validation

® (C-Characters: The learner with analytical, problem-solving and critical thinking skill

and responsibility

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)



Level 1 - Beginning

Level 2 - Developing

Level 3* - satisfactory
(Pass)

Level 4 - Proficient

Level 5 - excellent

Course Code

Course Name

Unable to apply meaningful methodologies to assess vaccines
and do not demonstrate understanding or compliance with
ethical or regulatory frameworks.

Apply basic methodologies to design and evaluate vaccine
performance, safety, effectiveness, and manufacturing
validation showing partial adherence to ethical or regulatory
requirements and requiring frequent guidance

Independently apply appropriate basic methodologies to
design and evaluate vaccine performance, safety, effectiveness,
and manufacturing validation while meeting essential ethical
and regulatory expectation

Effectively apply integrated methodologies to design and
assess key aspects of vaccine quality and consistently follow
ethical and regulatory requirements with only minor gaps.
Effectively apply integrated methodologies to design and
assess vaccine performance, safety, effectiveness, and
manufacturing validation while demonstrating comprehensive

adherence to ethical and regulatory standards.

IBS 66901

(Thai): NSLUIUNSAULIEINSUNSHANTINAVN UN

(English): Upstream Processing of Biopharmaceuticals

Number of Credits:
learning hours

Category:

1(1-0-3)
15

Elective

Course Requirements (if any):

® Pre-requisite
®* Co-compulsory
* Other (specify):

Course Description:

None
None

None

Course

(Thai): NMswzidesead Wy aunid viewaddailudnsalluguuuudie taun nmsvdnuuuly
AoLilas nMsndnuuuseiiies mendnuuuiinemisilusses msmuauiadenmunzauieviliisad
LWSeyuasnanTanduiue wu 1Ushu v3e woufiven [uiu



(English): Growth of microbial and animal cells in bioreactors (batch, fed-batch, continuous);
control of key parameters to optimize cell growth and product formation; production of
biopharmaceuticals such as proteins and antibodies
Course Learning Outcomes (CLOs):
Learners can apply upstream processing techniques to produce biopharmaceuticals such as
proteins and antibodies.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.
Learners acquire the ability to apply upstream processing techniques to produce
biopharmaceuticals such as proteins and antibodies.
consist of:
®* K-Knowledge: Apply foundational bioprocess concepts
®  S-Skills: Communicates ideas clearly and presents structured, logical solutions
® E-Ethics: Realizes ethical responsibilities
®* (C-Characters:  Technology literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)
Level 1 - Beginning Unable to apply upstream processing techniques to produce
biopharmaceuticals due to minimal or incorrect understand
Level 2 - Developing Apply some upstream processing techniques to produce

biopharmaceuticals with limited understanding.

Level 3% - satisfactory Independently apply upstream processing techniques to
(Pass) produce biopharmaceuticals with minor errors.
Level 4 - Proficient Effectively apply integrated upstream processing techniques to

produce biopharmaceuticals.
Level 5 - excellent Effectively apply fully integrated techniques and methodologies

in upstream processing to produce novel biopharmaceuticals.

Course Code IBS 66902
Course Name
(Thai): N5TUIUNNSUANYUIENSTUNSHANT LNV N



(English): Downstream Processing of Biopharmaceuticals
Number of Credits: 1 (1-0-3)
learning hours 15
Category: Elective Course
Course Requirements (if any):
® Pre-requisite None
¢ Co-compulsory None
® Other (specify): None
Course Description:
(Thai): msviliindndariuians lnsnsuaunsuen nmsvilidudu n1snses mslilasunlans
nsvilvasnide NSRS N1TUTIY WAENIIAIUANAMAINYDITUATUS Ml LY AT Y3053
ndvSouaiuindu
(English): Purification and recovery of biopharmaceuticals; including separation, concentration,
filtration, chromatography, sterilization, formulation, packaging, and quality control of vaccines
and other biopharmaceutical products.
Course Learning Outcomes (CLOs):
Learners can apply downstream processing techniques to produce biopharmaceuticals such as
proteins and antibodies.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.
Learners will acquire the ability to apply downstream processing techniques to produce
biopharmaceuticals such as proteins and antibodies.
consist of:
®* K-Knowledge: Apply foundational downstream process concepts
® S-Skills: Communicates ideas clearly and presents structured, logical solutions
® E-Ethics: Realizes ethical responsibilities
® (-Characters:  Technology literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)
Level 1 - Beginning Unable to apply downstream processing techniques to produce

biopharmaceuticals due to minimal or incorrect understand



Level 2 - Developing Apply some downstream processing techniques to produce

biopharmaceuticals with limited understanding.

Level 3% - satisfactory Independently apply downstream processing techniques to
(Pass) produce biopharmaceuticals with minor errors.
Level 4 - Proficient Effectively apply integrated downstream processing techniques

to produce biopharmaceuticals.
Level 5 - excellent Effectively apply fully integrated techniques and methodologies
in downstream processing to produce novel

biopharmaceuticals.

Course Code IBS 66903

Course Name

(Thai):  wwltunswdatndusnriwaengssdouiiieides

(English): Trends in Pharmaceutical Manufacturing and Regulations

Number of Credits: 1 (1-0-3)

learning hours 15

Category: Elective Course

Course Requirements (if any):

® Pre-requisite None

¢ Co-compulsory None

* Other (specify): None

Course Description:

(Thai): nszuuMsKARTAdyAusiuagtuaznaluladlvifiidazgmiuld msruauaunm
uayszidoutetduiiiieadesiunssuiunmandniaznisveaygslunisimandosiluly

(English):  Current developments in pharmaceutical manufacturing; emerging technologies,
quality standards, and regulatory frameworks governing the development, production, and
approval of pharmaceuticals and biopharmaceuticals.

Course Learning Outcomes (CLOs):

Learners can analyze current trends in pharmaceutical manufacturing and apply knowledge of
regulatory requirements to ensure compliance and quality in biopharmaceutical development
and production.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.



Learners acquire the ability to analyze current trends in pharmaceutical manufacturing and apply

knowledge of regulatory requirements to ensure compliance and quality in biopharmaceutical

development and production.

consist of:

®* K-Knowledge: Ability to analyze current trends in pharmaceutical manufacturing and

apply knowledge of regulatory requirements

® S-Skills: Communicates ideas clearly and presents structured, logical solutions

® E-Ethics: Realizes ethical responsibilities

® (C-Characters:  Technology literacy

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 - Beginning

Level 2 - Developing

Level 3* - satisfactory
(Pass)

Level 4 - Proficient

Level 5 - excellent

Fail to identify current trends in pharmaceutical manufacturing
or cannot apply knowledge of regulatory requirements to
ensure compliance and quality in biopharmaceutical
development and production.

Analyze current trends in pharmaceutical manufacturing and
apply knowledge of regulatory requirements with frequent
guidance.

ldependently analyze current trends in pharmaceutical
manufacturing and apply knowledge of regulatory requirements
to ensure compliance and quality in biopharmaceutical
development and production.

Effectively analyze current trends in pharmaceutical
manufacturing and apply knowledge of regulatory requirements
to ensure compliance and quality in biopharmaceutical
development and production.

Proficiently analyze current and suggest trends in
pharmaceutical manufacturing and apply knowledge of
regulatory requirements to ensure compliance and quality in

biopharmaceutical development and production.

Course Code IBS 66904

Course Name



(Thai):  UjdRn1slunszuIumMsndndLndusine
(English): Biopharmaceutical Processing Practice
Number of Credits: 1 (1-0-3)

learning hours 15

Category: Elective Course

Course Requirements (if any):

* Pre-requisite None

¢ Co-compulsory None

* Other (specify): None

Course Description:

[ Y7 (%
U L4 o

(Thai): 3w disjaiunsufiinsluresfiRnsiunssuiunmmandunduseiviaduneudui
wazUangti paonIuNsAnuIgluanuUsEnoumIazantuise wWelsfiSeulddudansyuiuns
NARUTEAUAEMINTTY LMSFILNITHANTA (GMP) LAz sz UUUTEiUANNN
(English): Laboratory-based course with emphasis on upstream and downstream
biopharmaceutical processing. Site visits to industrial and research facilities provide exposure to
large-scale operations, good manufacturing practices (GMP), and quality assurance systems.
Course Learning Outcomes (CLOs):
Learners can apply laboratory techniques and practical knowledge of upstream and downstream
processes and critically connect laboratory practice with industrial-scale biopharmaceutical
manufacturing standards.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.
Learners acquire the ability to analyze current trends in pharmaceutical manufacturing and apply
knowledge of regulatory requirements to ensure compliance and quality in biopharmaceutical
development and production.
consist of:

®* K-Knowledge: Ability to analyze current trends in pharmaceutical manufacturing and

apply knowledge of regulatory requirements

®  S-Skills: Communicates ideas clearly and presents structured, logical solutions

® E-Ethics: Realizes ethical responsibilities

® (C-Characters:  Technology literacy
b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Component: Laboratory Performance & Reports (60%)



Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Level 1 - Beginning Perform basic laboratory techniques with frequent errors or fail
to follow guidance. Reports are incomplete, inaccurate, or
poorly written, demonstrating a lack of understanding.

Level 2 - Developing Perform basic laboratory techniques with frequent, significant
errors; requires frequent guidance. Reports are incomplete,
inaccurate, or poorly written, failing to meet minimum
requirements.

Level 3* - satisfactory Independently performs basic laboratory techniques with some

(Pass) errors. Reports provide basic content with limited analysis but
meet minimum requirements.

Level 4 - Good Independently performs basic laboratory techniques with minor
error. Reports are clear and accurate with minor flaws in
organization or interpretation.

Level 5 - excellent Independently performs basic laboratory with precision. Reports
are well-structured, accurate, insightful, and show critical
analysis.

Component: Site Visit Reflection & Participation (40%)

Level Explanation of the Steps in Evaluating Academic
Performance (Performance Criteria)

Level 1 - Beginning Demonstrates minimal or unclear connection between theory
and practice. Rarely participates and is often unprepared or late.

Level 2 - Developing Demonstrates a partial or inconsistent connection between
theory and practice. Minimal participation; occasionally
unprepared or late.

Level 3* - satisfactory Demonstrates an adequate and generally clear connection

(Pass) between theory and practice. Regular participation; generally
prepared and punctual.

Level 4 - Good Demonstrates a well-developed, logical, and meaningful link
between theory and practice. Regular participation; generally
prepared and punctual.

Level 5 - excellent Demonstrates an exceptionally strong, insightful, and integrated
connection between theory and practice. Actively contributes

to discussions, consistently prepared and punctual.



OBEM: (not part of the Learning pathway)

Course Code IBS 60001

Course Name

(Thai):  msysanmsesdmsiazmaluladilensiaunlunaiasugia BCG
(English): Integrative Knowledge and Technology for BCG Model

Number of Credits: 1 (1-0-3)
learning hours 15
Category: Compulsory Course

Course Requirements (if any):

® Pre-requisite None
* Co-compulsory Yes (IBS 60002)
* Other (specify): None

Course Description:

(Thai):  osdnrmd mAlulad uasiadesilowdaysannisluinermaniianmituguuasUssgnd ua
Fnermaninisinens WeuidymvseRauinszuiummdhnmuasdwda s uaziuileduniny
11818 ulAaN I TRAILILATYEAIUUBIATIN LATHFNIYININ LATUFAIMYULITEUL AZLATYENAE
den (BCG) fFouarldliasdmmuduasimaluladangomialuinenmanitinwitugiuwasUszgng
(uanvunaluladduadl waluladfanim Ineremansnisinens) wazavifeides iieaddvgdu
NITUIUNT VSOHAANUNENTULATEHFAIYININ LATHFNMYUILULALIATYINIETE?

(English): Integrative knowledge, technology and tools in basic and applied biosciences and
agricultural science for solutions, or development of processes and bioproducts that address
challenges within the Bio-Circular-Green (BCG) economy. Learners will utilize knowledge and
technology from experts in the basic and applied biosciences (in the fields of biochemical
technology, biotechnology, agricultural science) and related disciplines to create solutions,
processes, or products for the Bio-Circular-Green (BCG) economy.

Course Learning Outcomes (CLOs):

Learners are able to integrate knowledge and technology related to the BCG economy.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners will have acquired knowledge of Integration: Connect biological and technological
concepts across sectors to understand sustainable development within BCG both in terms of
bioproducts and bioprocesses. They will also have a better understanding of current technology

in biosciences (e.g., microbial technology, pre/post-harvest practices) for real-world applications.



They will also develop analytical Thinking skills: Critically assess processes and technologies for

quality control and sustainable improvement of BCG products and processes.

consist of:

* K-Knowledge:

® S-Skills:

® E-Ethics:

® (-Characters:

Principles, scope, and goals of the Bio-Circular-Green (BCG)
Economy, Scientific Knowledge in bioproducts of Biosciences and
Agricultural Sciences, Application and Process Knowledge,
Biomolecules, cell factories, bio-based sciences

Analytical and Integrative Knowledge, systems thinking, problem-
based solving skills, communication skills

Ethical, environmental, and societal impacts, responsible
innovation

Learners with conceptual and scientific knowledge in bioproduct
and bioprocess in bioscience, able to integrate sci. & tech. for BCG
solution and active in learning new knowledge & technology and

creatively exchanging ideas

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Knowledge of BCG Concepts & Technologies, Innovation & Problem Solving, Ethical & Sustainable

Practice, Communication & Collaboration

Level

Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1

Explains basic BCG-related concepts with limited understanding;
describes technologies only at a surface level; struggles to
connect ideas; offers minimal original input; unaware of ethical or
sustainability implications; communicates weakly and participates

inconsistently in teamwork.

Level 2

Explains key BCG concepts and related tools with partial
comprehension; describes ideas that show initial attempts at
innovation but remain incomplete or impractical; acknowledges
basic ethical or environmental concerns but lacks depth;

contributes to group work but communicates with limited clarity.

Level 3* (Expected level)

Integrates core BCG concepts with relevant technologies
accurately; integrates structured problem-solving processes to
produce functional solutions; integrates ethical reasoning and
sustainability  principles appropriately; integrates effective

communication and teamwork with minimal issues.




Level 4 Advanced (Above
Expected)

Integrates  BCG  systems and technological knowledge
comprehensively across different contexts; integrates original and
practical solutions tailored to specific BCG challenges; integrates
proactive consideration of ethical risks and responsible use of
technologies; integrates clear and constructive communication to

support collaborative work.

Level 5 - Expert

Integrates complex BCG concepts with advanced technologies
and contextual insight; integrates transformative, sustainable
innovations with strong real-world application; integrates ethical,
legal, and social responsibility into all stages of innovation;
integrates leadership to inspire interdisciplinary collaboration and
communicates technical solutions effectively to diverse

audiences.

Course Code IBS 60002

Course Name

(Thai): A3esllaRdviakazmAlulaglvdiion1siauluwalAsygia BCG

(English): Digital Tools and Emerging Technologies for BCG Model

Number of 1 (1-0-3)
Credits:

learning hours 15

Category: Compulsory Course

Course Requirements (if any):

®* Pre-requisite  None

* Co- Yes (IBS 60001)
compulsory

®* Other None
(specify):

Course Description:

(Thai): eraus malulad waziasesleleysunnisluingimansdinmiugiuiasUssend uay
AWEIAEATNITNEAT LNOLATYIINTORMUINTZUIUN TN RTINS TINANA 9T LazSuiloiu
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Fuedl waluladdinim Inermansnisinuns) wazanniieddes Weaidlugiu dmsuiasugia
FINN LATHFAIYUILULABLATYFNIETE?

(English): Integrative knowledge, technology and tools in basic and applied biosciences and
agricultural science for solutions, or development of processes and bioproducts that address
challenges within the Bio-Circular-Green (BCG) economy. Learners will utilize digital and
bioinformatic tools and gain knowledge of emerging technologies, including Al technology in
biological sciences and ethical consideration, from experts in the basic and applied
biosciences (in the fields of biochemical technology, biotechnology, agricultural science) and
related disciplines to create solutions for the Bio-Circular-Green (BCG) economy.

Course Learning Outcomes (CLOs):

Learners are able to utilize digital and bioinformatic tools to create solutions for the BCG
economy.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Learners will acquire analytical and problem-solving skills: Design viable, systems-based
solutions to current BCG sector challenges using interdisciplinary approaches. They will also
have collaboration & communication skills: Effectively work in teams, engage with experts,

and communicate complex ideas clearly in both written and oral formats.

consist of:

* K-Knowledge: digital tools, bioinformatics or artificial intelligence (Al) for biosciences
with focus on big data management and Omic analysis;
new technologies and innovation in BCG

®  S-Skills: Analytical and problem-solving skills, collaboration & communication
skills

® E-Ethics: Research ethics, ownership rights and data access policies

® (C-Characters: Hand-on tools learners with eyes on new technologies related to BCG

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)
Knowledge of Tools and Technologies, Application to BCG Challenges, Data Handling and
Analysis (Big Data / Omics), Innovation and Problem-Solving, Ethical and Responsible Use of

Technology, Collaboration and Communication in Digital Innovation Projects

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Identifies basic digital or bioinformatic tools; performs simple tasks

with frequent supervision; strugsles to relate tools to BCG contexts;




unable to interpret data accurately; minimal awareness of ethical

considerations.

Level 2

Uses standard digital or bioinformatic tools with partial
independence; performs basic procedures with occasional errors;
attempts to relate tools to BCG problems with limited depth;
interprets data with some inaccuracies; shows basic awareness of

ethical issues.

Level 3* (Expected

level)

Utilizes digital and bioinformatic tools independently and accurately;
utilizes appropriate tools to address defined BCG problems; utilizes
data interpretation with confidence; utilizes creativity to propose
initial solutions; utilizes ethical and responsible-use principles

consistently.

Level 4 Advanced
(Above Expected)

Utilizes digital and bioinformatic tools across various contexts with
flexibility; utilizes problem-solving skills to troubleshoot analytical or
computational issues; utilizes integrated tools to generate well-
justified BCG solutions; utilizes ethical reasoning to address issues
such as privacy and data governance; utilizes clear communication to

support collaborative innovation.

Level 5 - Expert

Utilizes leadership in selecting and applying advanced tools to
support peers; utilizes optimization strategies for digital and
bioinformatic workflows; utilizes multiple integrated technologies to
design high-impact BCG innovations; utilizes responsible-innovation
frameworks to propose procedural or strategic improvements; utilizes

effective facilitation to guide interdisciplinary teams.

Course Code

Course Name

IBS 61001

(Thai): @dAdUSUINYIANEASTTININ

(English): Statistics in Biosciences

Number of Credits:
learning hours

Category:

1(1-2-3)
15

Compulsory Course

Course Requirements (if any):

® Pre-requisite

None




* Co- None
compulsory
® Other None
(specify):
Course Description:
(Tha): JmilaseunquutnAnuazisnimsaiinuguwasyssgndfiistosivinermansianin
HlvigFeuiianusluusunteinTiduuas InNIsuMIMeNmansTInn
(English): This course provides fundamental and applied statistical concepts and methods
relevant to biological sciences. It equips students with knowledge in the context of bioscience
research and innovation.
Course Learning Outcomes (CLOs):
Learners are able to apply basic and intermediate statistical methods to analyze biological
data.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:

®* K-Knowledge: Fundamental statistical concepts and theories relevant to
biosciences.

®  S-Skills: Select and apply appropriate statistical techniques for biological
research problems.

® E-Ethics: Integrity in data analysis, reporting, and avoiding manipulation or
selective reporting.

® (C-Characters: None

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Identifies statistical terms with limited understanding; describes basic
ideas inaccurately; unable to perform statistical analyses correctly;
unable to interpret results meaningfully; heavily dependent on

support even for simple tasks

Level 2 Uses statistical methods inconsistently and often inappropriately;

selects incorrect tests for given data; performs analyses with frequent




errors; interprets results inaccurately or inconsistently; requires

substantial support in statistical reasoning and software operation.

Level 3* (Expected

level)

Applies basic statistical concepts and methods with acceptable
accuracy; applies appropriate tests for common biological datasets;
applies interpretation and communication of results correctly though
with limited depth; applies methods independently in routine

scenarios but requires guidance in complex cases.

Level 4 - Advanced

(Above Expected)

Applies statistical methods appropriately in most situations, including
moderately complex datasets; applies sound conceptual
understanding with only minor errors; applies interpretation of results
with clarity and relevance; applies efficient workflow in software to

support statistical analysis.

Level 5 - Expert

Applies advanced statistical reasoning to analyze and solve complex
bioscience problems with minimal or no guidance; applies deep
conceptual understanding to evaluate assumptions, validity, and
limitations of statistical approaches; applies critical interpretation to
draw  meaningful  biological conclusions and recommend

methodological improvements.

Course Code

Course Name

IBS 61002

(Thai): NN50DNLUUNIINARRIE IS UINGIAEASTININ 1

(English): Experimental Design for Biosciences 1

Number of Credits:
learning hours

Category:

1(1-2-3)
15
Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite

* Co-
compulsory

®* Other
(specify):

Course Description:

None

None

None




(Thai): 3%15%Lmsﬁmé’ﬂmiﬁyugmsuaﬂmiaaﬂqumimaaﬂu%f‘mmmam% FIAINIAINUA
aNUAFIN NIAIUANAIMUT MTdL N15TaeY LavlaTsasiinsnaaes Undnwagliseuinig
ek Adunng waglinnginmamaaenadiinetlagldniseenuuumeadfuaziniesile
gaNAus T za

(English):  This course introduces fundamental principles of experimental design in
biosciences, including hypothesis formulation, variable control, randomization, replication,
and treatment structure. Students will learn to plan, conduct, and analyze biological
experiments using appropriate statistical designs and software tools.

Course Learning Outcomes (CLOs):

Learners are able to apply principles of experimental design to plan, conduct, and analyze
biological experiments using appropriate statistical methods and tools.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:

®* K-Knowledge: Fundamental statistical concepts and theories relevant to
biosciences.

® S-Skills: Select and apply appropriate statistical techniques for biological
research problems

® E-Ethics: Integrity in data analysis, reporting, and avoiding manipulation or
selective reporting

® C-Characters: None

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Identifies elements of experimental design but is unable to design
valid experiments or analyze data; selects incorrect or inappropriate
methods; avoids or cannot operate statistical software; misinterprets
results or fails to complete assigned tasks; work shows limited

structure, logic, or scientific integrity.

Level 2 Describes experimental design concepts but struggles to choose or

use correct designs; uses statistical methods incorrectly or

misinterprets outputs; demonstrates weak reasoning and limited




understanding of design logic; requires frequent correction and

substantial support to complete analyses.

Level 3* (Expected Applies basic experimental designs with some support; applies
level) statistical software to conduct analyses with guidance; applies
interpretation of results correctly though with limited depth or
clarity; applies statistical methods with occasional errors but

demonstrates clear learning progress.

Level 4 - Advanced Applies appropriate experimental designs independently and selects
(Above Expected) suitable statistical tools; applies data analysis correctly with only
minor flaws; applies clear and logical explanations of statistical
results; applies solid understanding of design principles to support

biological interpretation.

Level 5 - Expert Applies optimal and statistically valid experimental designs with
strong biological rationale; applies advanced or specialized designs
and statistical analyses independently; applies precise data
interpretation using statistical software confidently; applies critical
evaluation to identify limitations and propose methodological

improvements or innovations.

Course Code IBS 61003
Course Name
(Thai): ﬂ’ﬁ’e)@ﬂLL‘U‘Uﬂ?i%ﬂﬂ@ﬂﬁ’]%%ﬂ%%EJ’MWE!G]%?U’JJ‘I’]W2

(English): Experimental Design for Biosciences 2

Number of Credits: 1(1-2-3)
learning hours 15
Category: Elective Course

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:

(Thai): 3%15%%%5’;EJLLmﬁWﬁguqﬂumsaaﬂLLUUﬂ'mnmamﬁu%’ﬂﬁmmzﬁ’mzuumﬁﬁwsJﬁﬁ
Fudou Tnouiuiiniseenuuuwuuraeiuls Tumanay ns5ing) 38nsRURINISABUALDY WaTANs
mqLLmumsmamﬁﬁU%mmmuqa dniseuaztlueanvadfluldiutoyainerman s9301mase Usu
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(English): This course provides advanced concepts in experimental design tailored to complex
biological systems. It emphasizes multivariate design, mixed models, repeated measures,
response surface methodology, and high-throughput experiment planning. Students will apply
statistical models to real bioscience data, optimize experimental parameters, and critically
assess design efficiency and reproducibility.

Course Learning Outcomes (CLOs):

Learners are able to design and analyze complex biological experiments using advanced
statistical methods and software, with consideration for scientific rigor, reproducibility, and
ethical research practices.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:

® K-Knowledge: Understand advanced experimental design principles and gain
knowledge of multivariate models, mixed-effects models, and
response surface methodology.

®  S-Skills: Apply advanced experimental designs to real biological research
questions and use statistical software to build and evaluate
complex models.

® E-Ethics: Integrity in data analysis, reporting, and avoiding manipulation or
selective reporting.

® C-Characters: None

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Identifies elements of experimental design but cannot select or
implement appropriate designs; unable to perform or interpret
data analysis; work lacks scientific reasoning, structure, and

awareness of reproducibility or ethical considerations.

Level 2 Describes basic design concepts but struggles to choose suitable

designs or misuses statistical methods; operates software




inconsistently or incorrectly; provides inadequate evaluation of
experimental validity, assumptions, or reproducibility; requires

frequent correction and support.

Level 3* (Expected level)

Applies appropriate but simpler complex designs (e.g., factorial,
nested) in most situations; applies statistical software to generate
analyses but may struggle with advanced models or interpretation
of complex outputs; applies basic identification of assumptions

and reproducibility concerns but still requires support.

Level 4 - Advanced (Above
Expected)

- Applies suitable complex designs with mostly accurate
interpretation of results; applies statistical software proficiently
with only minor errors; applies clear discussion of limitations,
assumptions, and implications related to scientific rigor,
reproducibility, and ethical research practices.

Level 5 - Expert

Applies advanced and highly appropriate experimental designs
with strong scientific justification; applies tools for high-
dimensional or computationally intensive data analysis with
minimal or no error; applies critical evaluation of model
assumptions, fit, reproducibility, and ethical integrity to guide

scientifically rigorous decision-making.

Course Code

Course Name

IBS 62001

(Thai): WMATANSILATEINDIASIZIIUINEFIARSTININ

(English): Instrumental Techniques for Biosciences

Number of Credits:
learning hours

Category:

1(1-3-3)
15

Compulsory Elective Course in the Biochemical Technology track

/ Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite

®* Co-compulsory

* Other (specify):
Course Description:
(Thai):

None
None

None
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(English): This course integrates theoretical principles with practical training in the operation of
essential laboratory instruments used in the biological sciences. Students will develop core
competencies in unit conversion, weighing and measuring techniques, concentration
calculations, sample centrifugation, and the use of spectrophotometers (UV-Vis and FTIR) and
chromatographic systems (HPLC and GC). Emphasis is placed on understanding instrument
principles, proper operation, routine maintenance, and research-based applications. Through
hands-on laboratory sessions, students will gain experience in instrument handling, data
collection, analysis, interpretation, and basic troubleshooting, establishing a solid foundation for

advanced research professional practice in biology and related fields.

Course Learning Outcomes (CLOs):

Learners are able to apply fundamental laboratory techniques and operate analytical
instruments to analyze experimental data while adhering to standard bioscience procedures and
safety protocols.

Upon completing this OBEM:

Learners will have acquired core competencies that enable them to perform essential
laboratory techniques, operate key analytical instruments, and apply these skills effectively in
academic, research, or industry settings.

Graduates of this course will be able to perform laboratory calculations, analyze bioscience

data, and interpret results with both scientific accuracy and ethical integrity.

consist of:

* K-Knowledge: Apply core principles of bioscience laboratory instrumentation,
experimental design, and data interpretation to conduct and
evaluate experiments effectively.

®  S-Skills: Apply essential laboratory techniques including weighing,

measuring, solution preparation, centrifugation, and operate key



® E-FEthics:

® (C-Characters:

analytical instruments such as spectrophotometers (UV-Vis, FTIR,
Colorimeter), chromatographs (HPLC, GC), and scanning electron
microscopes.

Practice laboratory safety, follow proper sample handling
protocols, and demonstrate integrity and responsibility in
experimental procedures.

Exhibit attention to detail, accountability, and effective

collaboration in laboratory environments.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Level 1 Identifies basic laboratory instruments and performs simple tasks
with frequent supervision; struggles to obtain accurate results;
limited awareness of safety protocols.

Level 2 Conducts standard procedures with partial independence;

operates instruments with occasional errors; interprets data with

some inaccuracies; applies basic safety practices.

Level 3-Proficient

(Expected level)

Apply laboratory techniques independently and accurately; apply
instrument operation correctly; apply interpretation of results with

confidence; apply safety and ethical standards consistently.

Level 4- Advanced (Above
Expected)

Apply laboratory techniques across various contexts with
flexibility; apply problem-solving to troubleshoot procedural or
instrumental errors; apply clear articulation and justification of

findings.

Level 5- Expert

Apply leadership in laboratory activities to support peers; apply
optimization of techniques and instrument use; apply proposals
for procedural improvements based on scientific reasoning and

ethical considerations.

Course Code

Course Name

IBS 62002

(Thai): MATANTISIASILLAZNISYLAITINANN UN

(English): Analysis and Drying Techniques of Bioproducts

Number of Credits:

learning hours

1(1-3-3)
15




Category: Elective Course

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:

(Thai): msussensuasiinufifnseurquinaiianisatauaznisiisizsiansddmistinmimeiaios
mass spectrometry ATILATIEAUTUIUAITOINT (proximate analysis) wazmsviioduiavos
9719119 (texture analysis) TINAUNATIANITYINLINIAETS spray drying, freeze drying wag oven drying
(English): This course covers both theoretical and practical aspects of extraction techniques and
the analysis of bioactive compounds using mass spectrometry, proximate composition analysis,
and food texture analysis, as well as drying methods including spray drying, freeze drying, and
oven drying.

Course Learning Outcomes (CLOs):

Learners are able to apply laboratory and analytical techniques to evaluate extraction and drying
processes, interpret results, and ensure food quality and safety.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

Graduates of this course will be able to operate basic analytical instruments, perform essential

laboratory calculations, and interpret bioscience data with both scientific and ethical integrity.

consist of:

® K-Knowledge: Understanding  core  principles  behind  bioscience lab
instrumentation and experimental calculations.

® S-Skills: Practical ability to perform extraction and analysis of bioactive
ingredients by mass spectrometry, proximate analysis, and texture
analysis of food, as well as drying techniques (spray dry, freeze
dry, oven dry).

® E-Ethics: Awareness of safety standards, proper sample handling, and
responsible sample handling.

® C-Characters: Attention to detail, accountability, and teamwork in laboratory

environments

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)




Level

Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1

Identifies basic laboratory instruments and performs simple tasks
with frequent supervision; generates results that may be
inaccurate; shows limited understanding of extraction or drying
processes; demonstrates minimal awareness of food safety

practices.

Level 2

Uses standard laboratory procedures with partial independence;
performs analytical steps with occasional errors; interprets results
with some inaccuracies; demonstrates basic understanding of food

quality and safety but applies it inconsistently.

Level 3* (Expected level)

Applies laboratory and analytical techniques accurately and
independently; applies correct interpretation of data related to
extraction and drying processes; applies safety and ethical

standards consistently to ensure food quality and safety.

Level 4

Applies laboratory and analytical techniques across varied
contexts with flexibility; applies problem-solving skills to
troubleshoot procedural or instrumental errors; applies clear
explanation and justification of findings related to food quality and

safety.

Level 5

Applies leadership in laboratory activities to guide peers; applies
optimization strategies to improve extraction or drying procedures;
applies strong scientific reasoning to propose innovative
improvements that enhance process efficiency, quality, and

safety.

Course Code

Course Name

IBS 62003

(Thai): wallaluanadnsuIngImansdanim

(English): Molecular Techniques for Bioscience

Number of Credits:
learning hours

Category:

1(1-3-3)
15

Elective Course

Course Requirements (if any):

® Pre-requisite

None




®* Co-compulsory None

* Other (specify): None
Course Description:
(Thai):  s1e3niijatunsimuinuendnduneiindrinessduluanafisnusonmsiseluanan
waluladTrnm dnfnuagldinufoRluresufifinisfenues Tasaseungumadanainizides
wadukarN1SERNEAs N1slUndesganssAtngeaisaluALuuNaUA1U NMslAauBu N13nTIaTaUSuN
asiugnssufemaila GPCR (Quantitative Real-time PCR) $aufianisuanseenuazyiuianslusiu
Tneldwmadiadianinslysdea
(English):  This course unit is designed to develop core competencies in molecular biology
techniques essential to biotechnological research. Students will engage in hands-on laboratory
practice encompassing cell culture and staining methods, the use of inverted fluorescence
microscopy, gene cloning, quantitative real-time PCR (gPCR), as well as protein expression and
purification using electrophoretic techniques.
Course Learning Outcomes (CLOs):
Learners are able to utilize molecular tools and instruments in an experimental setting.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.
Learners will have acquired essential competencies in molecular biology techniques, enabling
them to successfully perform laboratory-based tasks such as gene cloning, PCR, protein
expression, and data analysis. Graduates of this course will be capable of operating core
molecular biology instruments, applying fundamental laboratory calculations, and interpreting
bioscience data with scientific accuracy and ethical responsibility, preparing them for research

roles in biotechnology and related fields.

consist of:

* K-Knowledge: Demonstrate understanding of principles and applications of
molecular biology techniques.

® S-Skills: Perform key laboratory techniques: fluorescence microscopy, cell
culture, PCR, gel electrophoresis, and protein purification. Analyze
and interpret results.

® E-Ethics Follow laboratory safety and biosafety protocols. Demonstrate
integrity and responsibility in data recording and reporting.

® (C-Characters: Attention to detail, accountability, and teamwork in laboratory

environments

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)



Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Level 1 Identifies molecular tools, equipment, and protocols with
assistance; follows procedural steps with close supervision;
demonstrates limited understanding of underlying principles.

Level 2 Uses basic molecular techniques correctly under guidance;

operates instruments with occasional errors; interprets results with

help; shows partial understanding of experimental concepts.

Level 3* (Expected level)

Utilizes molecular tools and instruments independently to
execute techniques accurately; utilizes appropriate analytical
approaches to interpret and present results logically; utilizes

safety and ethical practices reliably during laboratory work.

Level 4

Utilizes molecular techniques across varied experimental contexts
and modifies protocols to improve outcomes; utilizes clear
explanation of the scientific rationale behind techniques,
instrumentation, and results; utilizes troubleshooting strategies

effectively.

Level 5

Utilizes advanced molecular methodologies to innovate or
propose new experimental designs; utilizes leadership in team-
based laboratory work to guide peers and coordinate
experimental tasks; utilizes creativity and scientific reasoning to

optimize or develop novel approaches.

Course Code

Course Name

IBS 62004

(Thai):  NTIATIBAAUNTNAUANNEAT

(English): Agricultural Commodities Quality Analysis

Number of Credits:
learning hours

Category:

1(1-1-3)
15
Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite

¢ Co-compulsory

None

None




® Other (specify):
Course Description:
(Thai): AN INANNITHALNATANITIATIYIAMAINTBIFUAINEAT LABLUNTIATIETTWIATILAE
neam Wy Sasnemela nsedmefiay Usualusiiuazianssuvesoules] Usinashaauaznsa
seaing ansdueyyadasy MyeTedd uarauamuenuda Tninawiuansed nsldiedesde
11 colorimeter Way spectrophotometer LLazmﬂﬁﬂLﬁyadéjumﬂwmﬁ’?mmmﬁmLLazmiL‘W’wﬁym
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(English):  This course introduces techniques for analyzing the quality of agricultural
commodities. It focuses on biochemical and physical attributes, including respiration rate,
ethylene production, protein content, enzyme activity (POD), sugar and acid levels, pigment
content (chlorophyll and anthocyanin), antioxidant capacity (DPPH and vitamin C), color analysis,
and seed quality testing. The course also includes chemical preparation and usage of
instruments such as spectrophotometers and colorimeters, with an introduction to seed
pathology and tissue culture
Course Learning Outcomes (CLOs):
Learners are able to apply biochemical and physical analysis techniques, including the use of
laboratory instruments, to evaluate quality attributes and physiological properties of agricultural

commodities for research and practical applications.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.

-Apply scientific techniques to determine key quality parameters in agricultural products.
-Operate analytical instruments and interpret laboratory data with accuracy and responsibility.
-Work collaboratively and ethically in a bioscience lab environment.

-Communicate results to support decisions in research or agri-product development.

consist of:

* K-Knowledge: Understanding biochemical and physiological quality indicators
and related testing methods for agricultural commodities.

®  S-Skills: Laboratory techniques in color, antioxidant, enzyme, and sugar
analysis; proper use of colorimeters and spectrophotometers.

® E - Ethics: Conduct testing and reporting with academic integrity,
reproducibility, and compliance with safety protocols.

® C-Characters: Demonstrate  responsibility, accuracy, perseverance, and

teamwork in completing lab assignments.



b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level

Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1

Identifies key quality parameters, indicators, and related
terminology; describes the purpose of common biochemical and
physical tests; demonstrates limited understanding of agricultural

quality assessment concepts.

Level 2

Follows step-by-step procedures to perform individual laboratory
tests under supervision; uses instruments with basic competence

but occasional errors; interprets simple test results with guidance.

Level 3* (Expected level)

Applies multiple biochemical and physical analysis techniques
independently; applies appropriate instrument operations to
obtain accurate measurements; applies analytical reasoning to

interpret results and explain findings clearly.

Level 4 - Advanced (Above
Expected)

Applies troubleshooting strategies to resolve experimental or
instrumental issues; applies comprehensive quality assessments
that integrate biochemical and physical parameters; applies clear

justification of conclusions based on scientific principles and data.

Level 5 - Expert

Applies advanced expertise to design complete quality-analysis
workflows; applies integration of multidimensional findings to
generate insightful evaluations; applies scientific reasoning to
propose practical solutions and improvements for real-world

agricultural product quality challenges.

Course Code

Course Name

IBS 63000

(Thai): miﬁ'ﬁumﬁﬁuﬂaﬂﬂigﬂaumﬂumuiwmmam‘%amw

(English): Bioscience Entrepreneurship

Number of Credits:
learning hours

Category:

1(1-0-3)
15

Compulsory Course

Course Requirements (if any):

® Pre-requisite

® Co-compulsory

None

None




® Other (specify): This course/module is available to all SBT students and other
learners

Course Description:
(Thai): eiwndoeniuuiiienauieuai/unAalunndudusznounslifudndnuluaiani
Aedesivinenmansdanmsinunszuiunisvh workshop nisaeuluduiseuietunisvhgsiauas
msmausugsiadesiu msdnwnsdiesng uasnsdhilavierhnniiauedeyanieunussiia
(English): This course is designed to develop an entrepreneurial mindset of bioscience students
through workshops, lectures to build foundational business knowledge and introduce planning
tools, case studies, and business presentations.
Course Learning Outcomes (CLOs):
Learners are able to demonstrate a foundational understanding of bioscience and its commercial
potential, exhibit an entrepreneurial mindset, effectively apply basic business tools, and
communicate ideas to turn them into real-world outcomes.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform
specific tasks or apply these skills effectively in various jobs or situations.
Students demonstrate a basic ability to link scientific research to user needs or potential

commercial value

consist of:

* K-Knowledge: Apply foundational entrepreneurial concepts, such as value
creation and business modeling (e.g., Business Canvas).

® S-Skills: Communicates ideas clearly, works collaboratively in teams, and
presents structured, logical solutions.

* E-Ethics: Recognizes ethical responsibilities in entrepreneurial decision-
making.

® C-Characters: Shows initiative, responds positively to feedback, and

demonstrates perseverance in solving problems.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Identifies isolated bioscience concepts with very limited

knowledge; shows minimal or no awareness of commercial

potential; shows no entrepreneurial mindset; unable to apply




basic business tools; communicates ideas poorly, making real-

world application unfeasible

Level 2

Describes basic bioscience knowledge with partial knowledge of
commercial potential; shows early signs of entrepreneurial
interest; strugeles to apply basic business tools effectively,
communicates ideas with some clarity but lacks structure for real-

world application.

Level 3* (Expected level)

Demonstrates foundational knowledge of bioscience and its
commercial potential; demonstrates an emerging entrepreneurial
mindset; demonstrates effective use of basic business tools;
demonstrates clear communication of ideas that outline plausible

real-world outcomes.

Level 4- Advanced (Above

Expected)

Demonstrates comprehensive knowledge of bioscience and its
diverse commercial opportunities; demonstrates a strong and
consistent  entrepreneurial  mindset; demonstrates  skilled
application of basic business tools to analyze and refine ideas;
demonstrates compelling communication to plan and drive real-

world outcomes.

Level 5- Expert

Demonstrates expert-level knowledge of bioscience for identifying
groundbreaking commercial opportunities; demonstrates a highly
developed entrepreneurial mindset; demonstrates mastery and
innovative use of a wide range of business tools; demonstrates
exceptional communication that inspires and consistently delivers

high-impact real-world outcomes.

Course Code

Course Name

IBS 61100

(Thai): N3IALWILUTOLANNYININLATAWINSDUNONITARIL Al

(English): Biological and Environmental Data Preparation for Al Training

Number of Credits:
learning hours

Category:

1(0-2-3)
15

Elective Course

Course Requirements (if any):

® Pre-requisite

¢ Co-compulsory

None

None




* Other (specify): None
Course Description:
(Tha): Anwrilugiuvesifyauseivs (A) waznsdszgndldmalulad Allusnuidedininuay
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(English): Study of the fundamentals of Artificial Intelligence (Al) and its applications in biological
and environmental research, using machine learning for biological data analysis, environmental
monitoring, biodiversity conservation, and natural resource management. The course also
includes tools and techniques for Al development, along with case study analysis of real-world
applications of Al in solving biological and environmental problems and Al Ethics in Bio-
Environmental Science.
Course Learning Outcomes (CLOs):
Learners are able to demonstrate a basic knowledge of Al technology and can prepare biological
or environmental science data for analysis with Al technology and related tools to effectively
analyze biological and environmental science data. Verification of Pollution Data in Photo
Format Tables and graphs with Al technology and the development of appropriate solutions to
biological and environmental science problems
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:
* K-Knowledge: « Foundational knowledge of Al/ML concepts.
« Applications of Al in bioscience/environment (e.g., satellite
imagery analysis, microbial data).
+ Tools (Google Colab, Roboflow) and model training pipelines
® S-Skills: + Data preparation (cleaning, augmentation).
+ Training and evaluating Al models (CNNs, Transformers).
+ Cloud-based and automated Al tooling.
® E (Ethics): + Awareness of data bias and societal impacts of Al.

+ Responsible data practices (privacy, ownership).

® (C-Characters: Creativity in designing Al solutions.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)



Level

Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Show limited knowledge of Al principles and applications. The
application is still not academically accurate and cannot propose
a clear solution.

Level 2 Explain the principles and applications of Al at a basic level.

Understand the principles of data preparation in Al training. Al can
be applied to a limited extent. It is not possible to do it on its
own. Use Al tools to analyze simple photos. Only the type of

object can be specified.

Level 3* (Expected level)

Demonstrate knowledge of data preparation principles for Al
training and discuss the challenges of Al development in an
accessible context. Apply Al technology and related tools to
analyze biological and environmental science data and
environmental monitoring in an academic manner based on data
or supporting contexts. and propose solutions to problems in
biological and environmental sciences in accordance with each

context studied.

Level 4 - Advanced (Above
Expected)

Demonstrate the principles of data preparation in Al training and
determine Al development challenges in a wider range of
contexts. Apply Al technology and related tools to analyze
biological and environmental science data and environmental
monitoring and propose accurate and accurate solutions to
biological and environmental science problems based on

academic principles based on data or supporting contexts.

Level 5 - Expert

Demonstrate the principles of data preparation in complex Al
training and determine Al development challenges in a variety of
contexts.

Apply Al technology and related tools to analyze biological and
environmental science data and environmental monitoring in
contexts that are academically differentiated, creatively and
accurately, based on data or supporting contexts.

It can comprehensively link the analysis data obtained with the

biological and environmental context, as well as develop




accurate and accurate solutions to problems in the biological and

environmental sciences based on academic principles based on

data or supporting contexts.

Course Code IBS 61200

Course Name

(Thai): Uyay1UseRugdmsuTiansaunewasIINesuy
(English): Al for Bioinformatics and Systems Biology

Number of Credits: 1 (1-0-3)
learning hours 15
Category: Elective Course

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:
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(English): This module introduces learners to the powerful role of artificial intelligence in
bioinformatics and systems biology with an aim to understand the complexity of living systems.
Learners will be introduced to different machine learning algorithms and their suitability for
various bioinformatics and systems biology tasks. Learners will also learn how to implement
basic machine learning models for tasks such as protein structure prediction, biomarker
identification, drug discovery, biological network reconstruction, and pathway analysis. Finally,
real-world case studies will demonstrate the application of machine learning in various areas of
bioinformatics and systems biology.

Course Learning Outcomes (CLOs):

Learners are able to compare the core principles of various machine learning models and their
relevance to biological data analysis.

Upon completing this OBEM:




a) Learners will compare different machine learning algorithms and their suitability for

bioinformatics and systems biology problems.

consist of:
* K-Knowledge:
®  S-Skills:

® E (Ethics):

® (C-Characters:

Foundations of machine learning

Critical  thinking in comparing different machine learning
algorithms and their suitability for bioinformatics and systems
biology problems

Responsible conduct of research

Logically approaching biological problems using Al techniques.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Level 1 Show a basic understanding of machine learning algorithms with
minimal connection to bioinformatics and systems biology
problems.

Level 2 Show a basic understanding of machine learning algorithms with

some connection to bioinformatics and systems biology

problems.

Level 3* (Expected level)

Compare different machine learning algorithms and their

suitability for bioinformatics and systems biology problems.

Level 4- Advanced (Above

Expected)

Compare different machine learning algorithms with an
understanding of their foundations and their suitability for

bioinformatics and systems biology problems.

Level 5- Expert

Evaluate different machine learning algorithms with a clear
understanding of their foundations and practical applications to

bioinformatics and systems biology problems.

Course Code

Course Name

IBS 67001

(Thai): NNFIASILITWATNIEAIN

(English): Physico-Chemical Analysis

Number of Credits:

1 (1-1-3)




learning hours 15
Category: Compulsory Elective Course in the AgriScience and Postharvest
Technology track / Elective Courses

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:
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wAmHavINanEas taegatiunisussdiuguamimnamenimuasadl vesdinuaskaldnendonis
Auife Foghadu msdenesinienion Idud 3 deduda msgayidenin uaznisiasiesina
wil/Aadl Toun Usunanhana anadunsaiilowmseld Usunaeaelsilad arsusznouiluea was
Aanssunisinueuyadase 1udu fiSourzannsadenuazuszyndldismsiianevifigndosuas
WANZ AU UNAANAFANINITNYAT

(English): This course introduces the theoretical principles and practical applications of physico-
chemical analysis for agricultural products, with an emphasis on evaluating both physical and
chemical quality attributes of fruits and vegetables after harvest. Examples include physical
analyses such as color, texture, and weight loss, as well as chemical/biochemical analyses such
as sugar content, titratable acidity, chlorophyll, phenolic compounds, and antioxidant activity.
Students will be able to select and apply accurate and appropriate analytical methods for fresh
agricultural produce.

Course Learning Outcomes (CLOs):

Learners are able to apply and interpret appropriate physico-chemical analysis methods and
perform fundamental laboratory techniques for evaluating the postharvest quality of agricultural
products.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:
* K-Knowledge: Understand fundamental principles of the physico-chemical
properties of fresh agricultural produce in relation to postharvest

quality and handling.



®  S-Skills:

® E (Ethics):

® (C-Characters:

Demonstrate the ability to operate standard instruments and
perform sample preparation, calibration, and various physico-
chemical analyses accurately.

Show commitment to scientific integrity, including honesty in data
collection, analysis, and responsible data management.

Exhibit responsibility and discipline in the proper use and

maintenance of laboratory equipment and chemicals.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level

Level 1

Level 2

Level 3* (Expected level)

Level 4- Advanced (Above

Expected)

Level 5- Expert

Course Code

Course Name

Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Demonstrates understanding by explaining the basic principles of
chemical and physical analysis.

Prepare reagents and chemicals appropriately for physico-
chemical analysis.

Applies and interprets appropriate physico-chemical analysis
methods for common sample types; applies fundamental
laboratory techniques correctly; applies and interprets results
sufficiently to link analytical data to postharvest quality
evaluation.

Applies and interprets appropriate physico-chemical methods for
most sample types; applies laboratory techniques with only minor
errors; applies and interprets analytical results clearly and
accurately in connection with postharvest quality principles.
Applies and interprets the most appropriate physico-chemical
methods across diverse sample types with scientific justification;
applies laboratory techniques with high precision; applies and
interprets analytical findings in depth, demonstrating strong

integration with postharvest science principles.

IBS 67002

(Thai):  UadeiiertesiuamnIMueInEnran1aNIsinuRsnouAuLAe,

(English): Preharvest Factors
Number of Credits:

1(1-1-3)



learning hours 25
Category: Compulsory Elective Course in the AgriScience and Postharvest
Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:

(Thai): esfUsznautesnmamvestdnua Jadefiferdestunsufoidudndnnangluunaoman ns
Uimsniluuvamdn auuiysaluaznniuife

(English): Quality components, preharvest factors, field management, maturity and harvesting.
Course Learning Outcomes (CLOs):

Learners are able to specify the maturity indices and harvesting methods that will ensure the
product has the quality appropriate for nation or internation markets.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in quality control or quality assurance.

consist of:
* K-Knowledge: Understanding the principles of pre-harvest factors that affect
post-harvest quality.
® S-Skills: Having competencies that enable them to perform specific tasks
or apply these skills effectively and successfully.
* E (Ethics): -

® (-Characters: -

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level Explanation of the Steps in Evaluating Academic Performance

(Performance Criteria)

Level 1 Describe the basic quality characteristics of agricultural products.
Level 2 Explain the structure of agricultural products.
Level 3* (Expected level) Specify the structure of agricultural products in relation to

harvesting index.



Level 4- Advanced (Above Specifies the harvesting period and method to maintain product

quality appropriate for postharvest technology.

Expected)

Level 5- Expert Specify the knowledge related to pre-harvest factors to ensure
quality control for various agricultural products.

Course Code IBS 67003

Course Name
(Thai): WAlUlaENSINISLAUNEINANNANINITINEAT
(English): Postharvest Technology

Number of Credits: 1(1-1-3)
learning hours 25
Category: Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite None
®* Co-compulsory None
* Other (specify): None

Course Description:
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(English): Students engage in the exploration of postharvest technologies aimed at extending
storage life of agricultural produce. This encompasses precooling methods, pest and disease
control, packaging systems, packinghouse operations as well as standardization and quality
control, and preservation techniques.

Course Learning Outcomes (CLOs):

Learners are able to engage in discussions about postharvest technologies aimed at reducing
losses in agricultural products.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.



consist of:

* K-Knowledge:

®  S-Skills:

® E (Ethics):

® (C-Characters:

Comprehend the characteristics of agricultural commodities and
understand the methods to preserve their quality and prolong
their shelf life.

Analyze the postharvest challenges and select appropriate
technologies to maintain quality and extend shelf life for each

commodity.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level

Level 1
Level 2

Level 3* (Expected level)

Level 4- Advanced (Above

Expected)

Level 5- Expert

Course Code

Course Name

(Thai): ns@ifne
(English): Case Study
Number of Credits:
learning hours

Category:

Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Explain fundamental principles of post-harvest management.
Describe the fundamentals and categorize issues and reasons for
losses following the harvest of agricultural products.

Discusses appropriate postharvest technologies to provide
solutions to common challenges.

Discuss and implement post-harvest technologies to minimize

losses in agricultural products.

Discusses and integrates postharvest technologies

comprehensively to address complex commodity-related issues.

IBS 67004

1(0-2-3)
25
Compulsory Elective Course in the AgriScience and Postharvest

Technology track / Elective Course

Course Requirements (if any):

® Pre-requisite

None



®* Co-compulsory None

* Other (specify): None
Course Description:
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(English): This course provides students with hands-on experience in designing and conducting
small-scale research projects focusing on postharvest losses in fresh agricultural produce.
Students will learn to identify research problems, review relevant literature, and design
experimental approaches under the supervision of faculty advisors. Emphasis is placed on data
collection, statistical analysis, interpretation of results, and critical discussion. Students are also
trained to prepare written reports and deliver oral presentations to communicate their findings
effectively. By the end of the course, students will have gained practical research skills and the
ability to integrate scientific knowledge into problem-solving for postharvest management.
Course Learning Outcomes (CLOs):
Learners are able to perform basic research skills, prepare research reports, and demonstrate a
readiness to conduct a thesis project.
Upon completing this OBEM:
a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:

* K-Knowledge: Obtain the ability to identify relevant postharvest problems
affecting fresh produce and select postharvest technologies for
solving. Ability to create the hypothesis and make the
experimental design to prove the hypothesis.

® S-Skills: Have skills in planning and designing experiments to address
research problems and competence in sourcing, analyzing, and
synthesizing scientific literature.

* E (Ethics): Conduct testing and reporting with academic integrity. Refrain

from plagiarizing or altering study data.



® (C-Characters:

Be able to analyze and solve problems using basic knowledge of
science and technology, able to set steps and plan work, and able
to process experimental results obtained from statistical data

analysis

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level

Level 1

Level 2

Level 3* (Expected level)
Level 4- Advanced (Above

Expected)

Level 5- Expert

Course Code

Course Name

Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Demonstrate an understanding the principles and methods of
writing a research proposal.

Formulate hypotheses, designs research, and selects appropriate
scientific methods and tools.

Performs basic research and uses scientific instruments correctly.
Performs basic research skills, writes research reports, and is

prepared to undertake a thesis.

Performs advanced research skills in postharvest technology and

is ready to apply them in conducting a thesis.

IBS 75100

(Thai): Wawmasdinnwazlulas e’

(English): Biofuel and Biorefinery

Number of Credits:
learning hours

Category:

3 (3-0-9)
45

Elective Course

Course Requirements (if any):

® Pre-requisite
®* Co-compulsory
* Other (specify):

Course Description:

None
None

None

(Thai): 51839113 udunIANYITUFIRNIUNTNYINTTINIA agldun1suUssundnnanaselania
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(English):  This course offers an advanced study of biomass resources with a focus on
transforming agricultural by-products into sustainable feedstocks for biofuels, biogas, biodiesel,
and high value biochemicals through state-of-the-art conversion and biorefinery processes. It
also examines emerging technologies such as green hydrogen, bioplastics, and carbon capture
and storage (CCS), alongside economic and environmental assessments including life cycle
analysis. By integrating principles of biomass catalysis, chemical separation, and global regulatory
frameworks, the course equips learners with the knowledge and skills to drive innovation in
renewable energy, climate change mitigation, and the transition to a circular bioeconomy.
Course Learning Outcomes (CLOs):

Learners are able to identify and assess the role of biofuels and biorefineries in addressing global
sustainability challenges, particularly net-zero emissions and the circular bioeconomy, and
navigate relevant policy and regulatory frameworks to support effective bioenergy development
and implementation.

Upon completing this OBEM:

a) Learners will have acquired certain competencies that enable them to successfully perform

specific tasks or apply these skills effectively in various jobs or situations.

consist of:

® K-Knowledge: Demonstrate a strong foundation and integrative understanding of
biomass resources, biorefinery-based conversion technologies,
and relevant policies, with emphasis on their alignment with bio-
circular-gsreen  economy  principles and current  global
sustainability trends.

®  S-Skills: Select and apply appropriate biomass conversion techniques at
the laboratory scale, including thermochemical, biochemical, and
catalytic processes, to address real-world challenges in biorefinery
applications.

® E-Ethics: Exhibit academic and professional integrity by conducting honest
data analysis, ensuring transparency in reporting, and avoiding any

form of data manipulation or selective disclosure.



® (C-Characters:

Develop a proactive and responsible mindset with a commitment
to lifelong learning, sustainability leadership, and collaboration in

multidisciplinary and cross-cultural environments.

b) Criteria for the Competency Levels of the Learning Outcome (Rubric)

Level

Level 1

Level 2

Level 3* (Expected level)

Level 4- Advanced (Above

Expected)

Level 5- Expert

Explanation of the Steps in Evaluating Academic Performance
(Performance Criteria)

Demonstrate limited understanding of biomass resources and
conversion principles.

Fail to apply appropriate techniques in lab-scale experiments.
Show poor awareness of sustainability, context, and ethical
standards.

Heavily reliant on guidance for all tasks.

Display basic knowledge but often apply concepts or techniques
inaccurately. Lab procedures are inconsistently followed;
frequent errors occur.

Limited recognition of sustainability principles and ethical
practices and need ongoing support to complete assigned tasks.
Assesses biorefinery processes and related technologies with
adequate understanding; applies common biomass conversion
techniques with reasonable accuracy; assesses and interprets
results correctly though with limited depth; adheres to ethical
standards with minimal reminders.

Assesses biomass conversion methods accurately in most
scenarios; integrates sustainability principles and policy awareness
into decision-making; provides clear and logical interpretations of
experimental results; consistently practices ethical data handling
and transparent reporting.

Assesses biomass resource utilization and advanced biorefinery
integration with mastery; independently applies and adapts
conversion techniques to complex problems; critically evaluates
sustainability trade-offs and policy implications; exemplifies high

standards of scientific integrity and leadership.



