
BSE 3534 – Bioprocess Engineering 

 

Credit / contact hours: 3 credits, 3 contact hours 

 

Course instructor: Clay Wright 

 

Textbook / materials: Bioprocess Engineering: Basic Concepts, 3rd Edition 

Shuler, Kargi & DeLisa, 2017, Prentice Hall; Cloth, ISBN-13: 9780137062706; ePub 

ISBN-13: 9780132901413 

 

Catalog description: Engineering concepts for biological conversion of raw materials to food, 

pharmaceuticals, fuels, and chemicals. Metabolic pathways leading to products, enzyme kinetics, 

cell growth kinetics, and analysis of bioreactors and fermenters.  

 

Co-requisites: NA 

 

Pre-requisites: BSE3154 Thermodynamics of Biological Systems is a prerequisite to ensure that 

all students have attained junior level standing in BSE, and thermodynamics concepts are applied 

to enzyme catalyzed reactions and cell growth early in the course. Co: 3504, (BIOL 2604 or 

BIOL 2604H). 

 

 

Course type: elective in the program  

 

Specific outcomes of instruction:  

1. Design bioreactors for the production of various products. 

2. Analyze and formulate mechanisms for enzymatic reactions. 

3. Understand soluble and immobilized enzyme technologies for the production of industrial 

and medical products. 

4. Predict important yield coefficients using the principles of stoichiometry and energetics 

of microbial growth. 

5. Perform simulations of microbial growth and metabolism. 

6. Present knowledge about major metabolic pathways and those related to biofuels 

production from microbes. 

7. Analyze metabolic network and metabolic flux. 

8. Estimate kinetic parameters from raw fermentation data. 

9. Specify required technologies to safely and effectively utilize genetically engineered 

microorganisms for bioprocessing. 

 

Student outcomes addressed by course:  

 

Outcome 1: an ability to identify, formulate, and solve complex engineering problems by 

applying principles of engineering, science, and mathematics 

 



Outcome 2: an ability to apply engineering design to produce solutions that meet specified needs 

with consideration of public health, safety, and welfare, as well as global, cultural, social, 

environmental, and economic factors 

 

Outcome 4: an ability to recognize ethical and professional responsibilities in engineering 

situations and make informed judgments, which must consider the impact of engineering 

solutions in global, economic, environmental, and societal contexts 

 

Outcome 6. an ability to develop and conduct appropriate experimentation, analyze and interpret 

data, and use engineering judgment to draw conclusions 

 

Outcome 7. an ability to acquire and apply new knowledge as needed, using appropriate learning 

strategies 

 

List of topics covered: 

 

• Basic biochemistry of enzymes and cells 

• Kinetics of enzymatic reactions 

• Stoichiometry and kinetics of microbial growth 

• Mass balances on bioreactors 

• Genetic engineering 

• Bioreactor selection, design, and scaleup  

• Recovery and purification of products 

• Bioprocesses using animal cell, plant cell, and mixed cultures 

 


