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T weu ¥ Wte KA1 () 91Tdaeu
Part I: Bioreaction Engineering Principles (15%) (7.5) .al59U
6d.n. 61 1.1 Microbial growth thermodynamics 1.5
8, (13), 15 @.A. 61 1.2 Microbial interactions 3.0
20, 22 &.A. 61 1.3 Research case study: 3.0
Xylitol fermentation process technology
Practice [: (5%) 9.a1l59u
eBook unlimited reading (Online self-learning)
Part IIl: Metabolic Engineering Principles (15%) (7.5) .al59u
27,29 d.m. 61 2.1 Flux control analysis (FCA) 1.5
3,504 61 2.2 Metabolic flux analysis (MFA) 1.5
2.3 Metabolic control analysis (MCA) 1.5
2.4 Analysis of structure of metabolic networks 1.5
10 n.g. 61 Practice : (5%) 1.5 9.a1l591
Computer simulation: Gepasi (Biochemical Kinetics Simulator)
.24 n.y. 61 #aUNANNNIA (25%) 1381 9.00-12.00 U. 3.0 9.a59U
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Part Ill: Bioreactor Engineering Principles (17.5%) 7.5 93501
12,17, 19 3.1 Bioreactor design and analysis
n.8. 61 3.2 Transport processes
1,3 6.A. 61 - The rheology of fermentation broths
- Gas-liquid mass transfer, mass transfer with biological reaction
- Heat Transfer in bioreactors
3.3 Measurement and control
Part IV: Cell Culture Engineering Principles (14.0%) 6.0 0.Uszy
8, 10, (15), 17 4.1 Mammalian cell culture
(22), (24) 4.2 Plant cell culture
f.A. 61 4.3 Insect cell culture
4.4 Applications in industrial biotechnology
Part V: Fermentation Economics (3.5%) 1.5 0.Uszy
29 a.A. 61 5.1 Intellectual property
5.2 Pilot plant
5.3 Quality assurance and quality control
5.4 Contract fermentation
Part VI: Advanced Case Study I: Plants recombinant proteins (17.5%) 7.5 0. AANIY
31 0., 61 6.1. Classes of recombinant proteins produced by plants
57,12, 14 6.2 Plant expression platforms
W.g. 61 6.3 Culture scale-up and bioreactors
6.4 Commercialization status and outlook
Part VII: Advanced Case Study II: 75 2.g40a8m
Development of Sustainable Bioprocesses (17.5%)
19, 21, 26,28 7.1 Development, modeling and simulation, and
n.y. 61 sustainability assessment
35.A. 61 7.2 Bioprocess case studies (SuperPro Designer: Bioprocess design

and analysis) for conventional/nonconventional fermentation
processes
7.3 Case studies on online fermentation monitoring and control in
enological conditions

7.3.1 online monitoring of CO, production

7.3.2 online estimation of assimilable nitrogen

7.3.3 online measurement of by products and of quality markers

7.3.4 constant rate alcoholic fermentations
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