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COURSE DESCRIPTION IN ABET FORMAT

ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS
Program Outcomes Assessed in Course

Assessment Summary of Class Semester Averages for Outcomes

End of Semester Course Outcomes Assessment Reports

I1l. HOMEWORKS
Summary of Topics covered by homeworks
Original Homework Questions & Master Solution used
Above Average (Graded original work)
Average (Graded original work )
Below Average (Graded original work)

IV. PARTIAL EXAMS
Summary of Topics covered by Partial Exams
Above Average (Graded original work )
Average (Graded original work )
Below Average (Graded original work )

V. FINAL EXAM
Summary of Topics covered by Final Exam
Above Average (Graded original work )
Average (Graded original work )
Below Average (Graded original work)




Course Description in ABET Format

CHEMICAL ENGINEERING DEPARTMENT
CHEG 4315 Bioengineering

Course number and name:

CHEG 4315 Bioengineering

Credits and contact hours:

3 credit hours; 3 contact hours

Instructor’s or course
coordinator’s name:

Dr. Jorge F. Gabitto

Text book: Title:

“Biochemical Engineering Fundamentals”

Author:

J. E. Bailey, and D. F. Ollis

Publisher, Year & Edition:

McGraw-Hill, New York, 1986 or newer.

a. Other Supplemental material

“Fundamentals of Biochemical Engineering”, first edition, R.
Dutta, download from:
https://www.pdfdrive.com/fundamentals-of-biochemical-
engineering-€5610684.html, 2008

Specific course information

a. Brief description of the content of
the course (catalog description)

(3-0) Credit 3 semester hours. Design and analysis of
biochemical systems with applications in biomedical
engineering and metabolic processes, enzyme catalyzed
reactions and product separation, biomass production, and
wastewater treatment. Emphasis is placed upon the application
of biochemical systems structure, reaction Kinetics, transport
processes, and control in the design and use of biochemical
reactors and separation units.

b. Prerequisites or
Co-requisites

Senior standing in the Chemical Engineering major.

c. *Indicate whether a required,
elective, or selected elective (as per
definition provided) course in the
program

Selected elective.

Specific goals for the course

Students will be able to :

Specific learning outcomes

a. Design biological industrial processes
b. Design biological separation processes
c. Design biological industrial control systems

Explicitly indicate which of the
student outcomes listed in Criterion
3 or any other outcomes are
addressed by the course.

This course addresses:

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,



https://www.pdfdrive.com/fundamentals-of-biochemical-engineering-e5610684.html
https://www.pdfdrive.com/fundamentals-of-biochemical-engineering-e5610684.html

safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.
7 | Brief list of topics to be covered Topic 1 Chemicals of life (lectures)

Topic 2 Basic microbiology (Lectures)

Topic 3 Kinetics of enzyme catalyzed reactions
(Lectures)

Topic 4 Applied enzyme catalysis (Lectures)

Topic 5 Bioreactor design (Lectures)

Topic 6 Transport phenomena in biological systems
(Lectures)

Topic 7 Sterilization (Lectures)

Topic 8 Final and Three partial exams

*Required courses are required of all students in the program, elective courses (often referred to as open or free electives)
are optional for students, and selected elective courses are those for which students must take one or more courses from a

specified group.




End of Semester Course Assessment Reports
Spring 2022 and Last Two Assessment Periods.

Each summary contains the following information.

. Performance Statistics

e Total number of students in class

e The class average performance (stated as %) in each course outcome assessed
in this class and the two previous times course was assessed.

e The acceptable class average for the class in each outcome area as set by your
Department.

e Percentage of students who scored below the expected average in each
outcome.

. Implementation Summary

e Brief summary of plans implemented during the semester based on last
assessment report

. Perceived Problems

e Instructor’s critical evaluation of perceived problems that affected students’
performance. Realistic problems should be identified throughout the semester
and summarized in this section of the report.

. New Plans for Addressing Problems

e Instructor’s plans for addressing the perceived problems the next time the
class is taught. These should be specific enough for another instructor to
implement. Most of these should be things that, you, the instructor can
implement to help students to improve. Be creative.

. Overall Trend over last three assessment periods

e Instructors summary of overall performance trend for each outcome
measured over the last three periods.

. Were Expectations Met?

o Answer YES if the class average was above the expected average and the
stated percentage of students scored at or above the expected average, else
answer NO.



Table 2.1. END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG4315-P01 Bioengineering
Spring 2022 SEMESTER

Report Prepared by: Dr. Jorge Gabitto

Report Date: May 20, 2022
Semester Analysis | Number of Outcome 1 Outcome 2
Type Students Ability to design and conduct Oral & Written Communication
experiments.
Expected Class % Students Expected Class % Students
Average Average Meeting Average Average Meeting
Expected Expected
Average Average
Spring 2022 Direct 15 75 81.4 75.0 75 75.2 73.3
Spring 2021 Direct 13 75 73.3 85.0 75 714 85.0
Spring 2020 Direct 20 75 85.4 90 75 89.3 100.0

Implementation

> >

Practice sessions in problem solving
and biology.

Special problems to show design problems
and societal concerns.

2. ldentification between basic
engineering and biological
systems.

3. Stressing similarities between
enzyme and catalytic
reactions.

Summary
Students have problems applying Students have problems applying design
Perceived normal engineering principles to principles to biological problems due to
Problems ::> biological problems. This issue leads lack of familiarity with multi-phase
to wrong conclusions. systems.
The following is recommended for The instructor did:
implementation next course offering: 1. Show similarities between bio and
Plans for normal industrial reactors.
Addressing 1. Stress on chemistry and 2. Instructor should present design cases
Problems biology concepts. for class discussion

3. Ethical and societal issues should also
be discussed in class

Overall Trend
over Periods

The class average has increased
significantly over last semester. The
compliance percentage has decreased
though.  Still more work is needed.
Extra data are needed to figure it out if
it is due to the pandemic or a trend.

The class average has increased over last
semester. The compliance percentage has
decreased though. Still more work is
needed. Extra data are needed to figure it
out if it is due to the pandemic or a trend.




Grades Sheet Showing Student and Class Performance in Outcomes




Grade Sheet Showing Student and Class Performance in Course Outcomes

Student 1
Student 2
Student 3
Student 4
Student 5
Student 6
Student 7
Student 8
Student 9
Student 10
Student 11
Student 12
Student 13
Student 14
Student 15

SPRING 2022 SEMESTER

CHEG 4315-P01

HW1 HW2 Testl HW3

10
9.3
9.6

9

9

9
9.5
7.7
9.5
10

10
8.5

8
8.3
10

9.7

7
8.7
9.7
5.4
8.8
7.2
8.7
9.1

10

10
6

7.1
6
8.4

8.5
7
7.7
10
8
8.5
10
55
7.5
10
10
8
6.5
9
10

7.5
6.75
7.5
6.35
9
55
9.5
3

7

10
10
4.5
6

5

10

HW4 Test2
7.5 9
6.5 9

7 8
55 6.5
1 8.5
6.8 5
55 9
53 55
1 6
6.8 9
8.5 9
10 7
7.5 8
7 8.5
9 10

test 3 Final
9
7
9
7.5
8
8.5
7
7.5

6
10

10
7.5

10
7
8.5
6
7.5
8
9.5
7.5
7.5
7
9.5
8.8
9.5

Outcome 1
Problem
solving

8.75
7
8.35
8.75
8
8.5
8.5
6.5
6.75
10
10
7.75
6.75
7.5

9
122.1

8.41 (73.3%)

Outcome 2
Engineering
Design
8.25

7.875
7.75
6.425
8.75
5.25
9.25
4.25

6.5
9.5
9.5
5.75
7
6.75

10
112.8

7.52 (66.3%)



BIOENGINEERING
SPRING 2022

Title of Assignment: Homework 1

TOPICS COVERED IN Homework 1

1. Chemicals of Life



BIOENGINEERING
SPRING 2022

Homework Questions and Solution for Homework 1



CHEG 4315
Homework 1

1). Write the generic formula for a monosaccharides (simple sugar). Same for glucose.
Ans.: Cn(H20)m

2). Monosaccharides present two kind of cyclic structures. How many atoms does the cycle have?
Ans.: a) Piranose with 5 C and 1 O and b) Furanose with 4 C and 1 O.

3). Which are the components of cellulose?
Ans.: Cellulose is a polysaccharide consisting of a linear chain of several hundred to many thousands of B linked D-

glucose units

4). Which are the main components of fats?
AnNS.: Fats are a subgroup of lipids called triglycerides. Triglycerides are esters of glycerol and fatty acids (long

chain organic acids).

5). Which are the functions of lipids?
Ans.: The functions of lipids include storing energy, signaling, and acting as structural components of cell

membranes.

6). Which are the main functional groups of amino acids?
AnNs.: Amino acids are organic compounds containing amine (-NH>) and carboxyl (-COOH) groups, along with a

side chain (R group) specific to each amino acid.

7). How do you define a protein?

AnS.: Proteins are large biomolecules, or macromolecules, consisting of one or more long chains of amino acid
residues. Proteins perform a vast array of functions within organisms, including catalysing metabolic reactions, DNA
replication, responding to stimuli, providing structure to cells and organisms, and transporting molecules from one

location to another. Proteins differ from one another primarily in their sequence of amino acids.
8) Which kind of bonds link amino acids together?
Ans.: The different amino acids are linked by bonds between the amino group of one amino acid

with the carboxyl group of another, resulting in a linear structure called peptide.

9). How many structures proteins have?


https://en.wikipedia.org/wiki/Triglyceride
https://en.wikipedia.org/wiki/Lipid_signaling
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_membrane

Ans.: Biochemists often refer to four distinct aspects of a protein's structure:

e Primary structure: the amino acid sequence. A protein is a polyamide.

e Secondary structure: regularly repeating local structures stabilized by hydrogen bonds. The
most common examples are the a-helix, B-sheet and turns. Because secondary structures are

local, many regions of different secondary structure can be present in the same protein
molecule.

o Tertiary structure: the overall shape of a single protein molecule; the spatial relationship of
the secondary structures to one another. Tertiary structure is generally stabilized by nonlocal
interactions, most commonly the formation of a hydrophobic core, but also through salt
bridges, hydrogen bonds, disulfide bonds, and even posttranslational modifications. The
term “tertiary structure” is often used as synonymous with the term fold. The tertiary
structure is what controls the basic function of the protein.

e Quaternary structure: the structure formed by several protein molecules (polypeptide
chains), usually called protein subunits in this context, which function as a single protein
complex.

10). Which are the main components of RNA? Same for DNA

Ans.: Ribonucleic acid (RNA)and Deoxyribonucleic acid (DNA) are polymeric molecules essential in various
biological roles in coding, decoding, regulation and expression of genes. RNA and DNA are nucleic acids made up of
three components: a ribose sugar; a nytrogen base, adenine (A), cytosine (C), guanine (G), thymine (T) or uracil (U);

and a phosphate group attached to the 3' position of one ribose and the 5' position of the next.

11). Which are the attractive pairs of nitrogen bases in RNA? Same for DNA.
Ans.: In RNA, A-U and C-G. In DNA, A-T and C-G.


https://en.wikipedia.org/wiki/Hydrophobic_core
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Genetic_code
https://en.wikipedia.org/wiki/Translation_(biology)
https://en.wikipedia.org/wiki/Regulatory_RNA
https://en.wikipedia.org/wiki/RNA_splicing
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Nucleic_acid

ABOVE AVERAGE




CHEG-4315
Professor Dr. Jorge F. Gabitto
Name: Nina Patthammavong
Homework 1
1) Write the generic formula for a monosaccharide (simple sugar). Same for glucose.
= The formular for a monosaccharide is CaH2nOn
2) Monosaccharides present two kinds of cyclic structures. How many atoms do the cycle
have?
= There are two kinds of cyclic structures, including

- Pyranose has 5 carbons and 1 oxygen

HO

OH
OH

- Furanose has 4 carbons and | oxygen

5
CH,OH
0 OH

OH OH

3) Which are the components of cellulose?
= Cellulose is a polysaccharide which consists of a linear chain of several hundred
to many thousands of 8 linked D-glucose units.
4) Which are the main components of fats?
= Fats are a subgroup of lipids called triglycerides. Triglycerides are easter of
glycerol and fatty acids.

5) Which are the functions of lipids?



= The function of lipids includes storing energy, signaling, and acting as structural
components of cell membrane.
6) Which are the main functional groups of amino acid?
= The main functional groups of amino acids are amine (-NH>) and carboxyl group
(-COOH) along with a side chain R-group.
7) How do you define a protein?
= Proteins are large, complex molecules that are made up of hundreds or thousands
of smaller units of amino acids. Proteins perform a vast array of functions within
organisms, including catalyzing, metabolic reactions, DNA replication,
responding to stimuli, providing structure to cells and organisms, and transporting
molecules from one location to another. Proteins differ from one another
primarily in their sequence of amino acids.
8) Which kind of bond link amino acids together?
= The bond that holds together the two amino acids is a peptide bond.
9) How many structures proteins have?
= There are four structures of protein

- Primary structure: is the sequence of amino acids held together by peptide
bonds.

- Secondary structure: is the protein beginning to fold up. It can have two
types of structure, including the alpha helix and beta pleated sheet which held
by hydrogen bonds.

- Tertiary structure: is the protein folded into its precise 3D structure, relating

to the function. This is held together by a range of non-covalent interactions



between side groups, including ionic interactions, disulfide bridges,
hydrophobic interactions, Van der Waals forces and hydrogen bonds.
- Quaternary structure: is a protein that refers to those macromolecules with
multiple polypeptide chains or subunits.
10) Which are the main components of RNA? Same for DNA
= Both DNA and RNA are made from nucleotides. Each contains a ribose sugar,
nitrogen base, including adenine (A), cytosine (C), uracil (U), guanine (G), or
thymine (T), and a phosphate group attached to the 3" position of one ribose and
the 5" position of the next.
11) Which are the attractive pairs of nitrogen bases in RNA? Same for DNA.
- InRNA: A-U and G-C

- In DNA: T-A and G-C



AVERAGE
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BIOENGINEERING
SPRING 2022

Title of Assignment: Homework 2

TOPICS COVERED IN Homework 2

2. Kinetics of Enzymatic Reactions



BIOENGINEERING
SPRING 2022

Homework Questions and Solution for Homework 2



CHEG 4315
HW 2

1). Assume that the following sequence describes the reaction of one substrate catalyzed by one
enzyme:

K
Si+E ©ES; @
kr
ES; - E+P 2

Derive the kinetic equation using the Michealis-Menten procedure.

2). Assume that the following sequence describes the reactions of two different substrates is
catalyzed by one enzyme:

K
S, +E SES, (1)
K
S, + ES, < ES,S, )
kr
ES;S, - E+P (3)

a). Derive the kinetic equation using the Michealis-Menten procedure.
b). Simplify the rate equation if S; >> S,.

3). Derive the rate equation for competitive inhibition. Use:
K
[+E SEI (1)

4). Derive the rate equation for competitive self-inhibition. Use:
K
S+ES SES, (1)

5). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are:

Km =0.03 mol L, Vinax = 13 mol L mint

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.

6). A substrate is converted to a product by the catalytic action of an enzyme. The slope and the
intercept of a Lineweaver-Burk plot (1/r vs 1/Cs) are:

Slope = 0.001, intercept = 0.1.

Calculate the Michaelis-Menten kinetic parameters (Km and vmax) for this enzyme reaction.
Justify.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Homework 3

TOPICS COVERED IN Homework 3

3. Bioreactor Design



BIOENGINEERING
SPRING 2022

Homework Questions and Solution for Homework 3

CHEG 4153
Homework 3

1). Briefly describe the four steps in cell growth in a batch reactor.
2). Derive the cell concentration variation with time for the exponential growth period.

3). Derive the mass balance equations for cell growth and substrate consumption in a batch
reactor. Ignore the lag period and use a death period.

4). Derive the mass balance equations for cell growth and substrate consumption in an ideal
CSTF. Ignore the lag and death periods.

5). Graphically compare a batch and a CSTF. Justify with equations.

6). Same graphical comparison for a combination of two reactors in series. Justify with equations.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Homework 4

TOPICS COVERED IN Homework 4

1. Transport Phenomena in Biological Systems
2. Sterilization



BIOENGINEERING
SPRING 2022

Homework Questions and Solution for Homework 4

CHEG 4315
Homework 4

1). Derive the equation describing the time variation of the amount of microbes during the
sterilization process.

2). Propose an acceptable [1 value. Justify your choice with equations.

3). Which model do you use to calculate the gas-liquid mass transfer? List the two main
assumptions.

4). Draw a schematic of the two-layer model including the real and assumed concentrations
profiles in both phases. Name all relevant concentrations.

5). Write the equation for molar flow of oxygen from air into a liquid phase. Name all terms.

6). Assuming that there is significant resistance in both phases write the global mass transfer
coefficient equation from the gas and from the liquid side.

7). Assuming that there is no resistance in gas phase write the equation for the global mass
transfer coefficient from the liquid side.

8). Assuming that there is no resistance in liquid phase write the equation for the global mass
transfer coefficient from the gas side.
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Chad Ceordra

CHEG 4153
Homework 4

1). Derive the equation describing the time variation of the amount of microbes during the
sterilization process.

2). Propose an acceptable A value. Justify your choice with equations.

3). Which model do you use to calculate the gas-liquid mass transfer? List the two main
assumptions.

4). Draw a schematic of the two-layer model including the real and assumed concentrations -
profiles in both phases. Name all relevant concentrations.

5). Write the equation for molar flow of oxygen from air into a liquid phase. Name all terms.

6). Assuming that there is significant resistance in both phases write the global mass transfer
coefficient equation from the gas and from the liquid side.

7). Assuming that there is no resistance in gas phase write the equation for the global mass
transfer coefficient from the liquid side.

8). Assuming that there is no resistance in liquid phase write the equation for the global mass
transfer coefficient from the gas side.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Partial Exam |

TOPICS COVERED IN Partial Exam |

1. Chemicals of Life
2. Kinetics of Enzymatic Reactions



CHEG 4315
BIOENGINEERING
SPRING 2022

Partial Exam | Sample Questions

CHEG 4315
Test1 A

1). Write the generic formula for monosaccharides (simple sugar). Monosaccharides present two
kind of cyclic structures. How many atoms does the cycle have?

2). Calculate the rate of formation of product. Assume that the following sequence describes the
reactions of competitive self-inhibition catalyzed by one enzyme:

K
S, +E &S ES, (1)
K
S, +ES, < ES,S, )
kr
ES,S;, SE+P 3)

3). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are:

Km =0.03 mol L, Vinax = 15 mol Lt mint

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.
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CHEG 4315
Exam 1 B

1). Which are the main components of RNA? Same for DNA. Which are the attractive pairs of
nitrogen bases in RNA?

2).Which are the main functional groups of amino acids? How many structures proteins have?
Do NOT describe them.

3). Assume that the following sequence describes the reaction of one substrate catalyzed by one

enzyme:
S, +E SES, M
ES, SE+P @

Derive the kinetic equation using the Michealis-Menten procedure.

4). A substrate is converted to a product by the catalytic action of an mgme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are: :

Knm = 0.02 mol L', Viax = 10 mol L' min’

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Jusﬁfy.
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CHEG 4153
Test1 B

1). Which are the main components of RNA? Same for DNA. Which are the attractive pairs of
nitrogen bases in RNA? ¢

.

2). Assume that the following sequence describes the reactions of two different substrates

catalyzed by one enzyme:
Si+E SES, m
S, +ES, S ES,S, @
ESS; SE+P &)

3). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-M kinetic p s for this enzyme reaction are:

Kwm = 0.02 mol L™, Vimax =20 mol L' min™!

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Partial Exam 11

TOPICS COVERED IN Partial Exam I

1. Microbial Life Cycle
2. Bioreactor Design



CHEG 4153
BIOENGINEERING

Exam Il Problem Questions

CHEG 4315
Test 2A

1). Derive the cell concentration variation with time for the exponential growth period.

2). Derive the mass balance equations for cell growth and substrate consumption in a batch
reactor. Ignore the lag period and use a death period.

3). Graphically compare a batch and a CSTF. Determine which has the smaller volume. Justify
with equations.

4). Same graphical comparison for all combinations of two reactors, one CSTF and one batch.
Determine which combination has the smaller volume. Justify with equations.
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CHEG 43158
Test 2A

1). Denve the cell concentration varation with time for the exponential growth period.

2). Denve the mass balance equations for cell growth and substrate consumption in a batch
reactor. Ignore the lag peniod and use a death penod.

3). Graphically compare a batch and a CSTF. Determine which has the smaller volume for same
Ca" -Ca range. Justify with equations.

4). Same graphical comparnison for all combinations of two reactors, one CSTF and onc batch.
Determine which combination has the smaller volume. Justify with equations.
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CHEG 4315
Test 2B

*/1). Derive the mass balance equations for cell growth and substrate consumption in an ideal
CSTF. Ignore the lag and death periods.

‘/2). Compare a series comprising a PFF and a CSTF for production of a chemical. Which

combination of reactors has the smallest volume for same Ca° —Ca range? Justify with a drawing
and equations.

3). Compare a PFF and a CSTF for production of a chemical. Which reactor has the smallest
volume? Justify with a drawing and equations.

4). Derive the mass balance equations for cell growth and substrate consumption in an ideal PFF.
Ignore the lag and death periods.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Partial Exam 111

TOPICS COVERED IN Partial Exam 111

1. Transport Phenomena in Biological Systems
2. Sterilization



BIOENGINEERING
SPRING 2022

Problem Statement for Partial Exam 111

CHEG 4315
Test A

1). Derive the equation describing the time variation of the amount of microbes during the
sterilization process.

2). Propose an acceptable A value. Justify your choice with equations.

3). Draw a schematic of the two-layer model including the real and assumed concentrations
profiles in both phases. Name all relevant concentrations.
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CHEG 4153
Test B

1). Write the equation for the global mass transfer coefficient from the liquid side (Kv).

2). Propose an acceptable final concentration of microbes. Justify your choice with equations.
Hint: use the design A value and n® = 10'°.

3). Draw a schematic of the two-layer model including the real and assumed concentrations
profiles in both phases. Name all relevant concentrations.
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CHEG 4153
Test B

1). Write the equation for the global mass transfer coefficient from the liquid side (Kv).

2). Propose an acceptable final concentration of microbes. Justify your choice with equations.
Hint: use the design A value and n° = 10",

3). Draw a schematic of the two-layer model including the real and assumed concentrations
profiles in both phases. Name all relevant concentrations.
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BIOENGINEERING
SPRING 2022

Title of Assignment: Final Exam

TOPICS COVERED IN Final Exam

Chemicals of Life

Kinetics of Enzymatic Reactions

Microbial Life Cycle

Bioreactor Design

Transport Phenomena in Biological Systems
Sterilization



BIOENGINEERING
SPRING 2022

Final Exam Sample Questions

CHEG 4315
Final A

1). Assume that the following sequence describes the reaction of one substrate catalyzed by one
enzyme:

K
S, +E SES, (1)
K
S, + ES, & ES,S, )
k
ES, SP+E ©)

Derive the kinetic equation using the Michealis-Menten procedure.

2). Write the generic formula for monosaccharides (simple sugar). Monosaccharides present two kind of cyclic
structures. How many atoms does the cycle have?

3). Derive the mass balance equations for cell growth and substrate consumption in a batch
reactor. Ignore the lag period and use a death period.

4). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are:

Kwm = 0.01 mol L-1, Vmax = 5 mol L't min*!

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.

5). Derive the global mass transfer coefficient from the liquid side (K.) assuming that there is

significant resistance in both phases.
cd

Use: H = 4
C

ieq
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CHEG 4153
Final A

1). Assume that the following sequence describes the reaction of one substrate catalyzed by one

enzyme:
S, +E SES, M
$2 +ES, & Es,S, @
ES; SP+E €))

Derive the kinetic equation using the Michealis-Menten procedure.

2). Write the generic formula for monosaccharides (simple sugar). Monosaccharides present two kind
of cyclic structures. How many atoms does the cycle have?

3). Derive the mass balance equations for cell growth and substrate consumption in a batch
reactor. Ignore the lag period and use a death period.

4). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are:

Kum = 0.01 mol L-1, Vmax =5 mol L min™

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.

5). Derive the global mass transfer coefficient from the liquid side (Kv) assuming that there is
significant resistance in both phases.

<
Use: H = -2
Cleq
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CHEG 4153
Final C

1). Assume that thy i i i
: . e following sequence describes the reaction of one substrate catalyzed by one

S +E SEs, o
K;
S, + ES, < ES,S, @
ES. .
1 P+E @3)

Derive the kinetic equation using the Michealis-Menten procedure.

2). Which are the main functional groups of amino acids? How many structures proteins have?
Do not describe them.

3?. \yrite the global mass transfer coefficient from the gas side (Kc) assuming that there is
significant resistance in both phases. Which is the value of K if there is no liquid phase
resistance?

Cle
Use:H = ?rq'

Leq

4), A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are:
Ky = 0.02 mol L, Vmax = 12 mol L' min’!

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cs). Justify.
5). Propose an acceptable V (del factor) value for design purposes. Justify your choice with
equations.
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CHEG 4153

Final C

» sequence describes the reaction of one substrate catalyzed by one

4 (1)
4 S (2)
b i (3)
Der the kinetic equation using the Michealis-Menten procedure
Whi re the main functional groups of amino acids? How many structures proteins have?

) 101 d
3). Write the global mass transfer coefficient from the gas side (Kc ) assuming that there is
Ig ant resistance in both phases. Which is the value of Ko if there is no liquid phase
resi 1
Use: H =

4). A substrate is converted to a product by the catalytic action of an enzyme. Assume that the
Michaelis-Menten kinetic parameters for this enzyme reaction are
Kyv=0.02 mol L', v 12 mol L min

Calculate the slope and the intercept of a Lineweaver-Burk plot (1/r vs 1/Cy). Justify.

5). Propose an acceptable V (del factor) value for design purposes. Justify your choice with

equations.
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