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Teaching design and practice of Fermentation Engineering
Experiment course based on outcome-based education concept
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College of Life Sciences, Dalian Minzu University, Dalian, Liaoning 116600, China

Abstract: Fermentation Engineering Experiment is one of the important engineering courses for
bioengineering majors. It is also an important course to train students’ engineering design, engineering
practice and innovative thinking. Based on conceive-design-implement-operate (CDIO) engineering
education model, Fermentation Engineering Experiment carries out curriculum design and goal-oriented
teaching mode reform by constructing modular curriculum content and project-oriented system of
conception, design, realization and operation. The fermentation engineering experiment course as a
carrier, it integrates engineering basic knowledge, fermentation engineering system practical ability,
team cooperation ability and innovation ability training. The evaluation system of students’ learning
effect based on outcome-based education (OBE) concept was established, and the teaching task of
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Fermentation Engineering Experiment course was finished. The students’ satisfactions for the reforming
course of Fermentation Engineering Experiment have improved, and the teaching effect is remarkable.

Keywords: Fermentation Engineering Experiment, outcome-based education (OBE), Course reform
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Figure 1 Design of Fermentation Engineering Experiment course based on CDIO concept
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Table 1 Schedule and learning tasks of Fermentation Engineering Experiment
SCETH  FEINAE 2R SPEEHE BORRTE S
Experiment  Learning content Requirements Schedule  Before reform
items
SEEM 1 SERMEKESRLS; 20 REEERMEL (GG, EdMgET s 2 TML2ESF-5
P THEE. SRR RMRE. EEEE. EEAIESE); 3. A WA Mt
HIRZES)  REHIRZER R AR ER & ST, 4. iRz &4 Pass the online test No online test
Safety NEAbEE; 5. Wt R o R A B
knowledge 1 safeties of water, electricity and gas in laboratory; 2. Operation
leaming of  safety of fermentation tank (observation and use of instruments,
laboratory  grerlization, high temperature operation, valve operation, pressure

and operation

RIS
J

Fermentation
principles

I
Laboratory
design

RS
i)
Fermentation
equipment
structure

RERATE
EXZN
Fermentation
operation
technology

Fermentation
process

control, cleaning, etc.); 3. Air compressor and steam generator
operation safety and precautions; 4. Safety and emergency treatment
of high temperature steam; 5. Emergency treatment of splashing and
negative pressure

1 AR BRI, 2. FERERBEIREEOR, 3. W AR RER;
4. URF R A &R R

1. Principle of submerged fermentation; 2. Yeast culture requirements;
3. Requirements for Streptomyces culture; 4. Determination of
astaxanthin and oxytetracycline

1. RIS EKABETE; 2. KIS A2 A R UIRER T

3. WA LHEEOR Rt

1. Water and electricity systems design of fermentation laboratory;

2. Spatial distribution and function design of fermentation laboratory;
3. Equipment installation requirements and design

1. RRFEHERGIOKE . BB, UIIREK); 2. = URAEHLAI
ZVRR A Antiith) 3. KIERELSHY ; 4. WRATREFIARAE RL s AL 454
1. Fermentation pipeline system (water, circuit, gas and steam);

2. Structures of air compressor and steam generator; 3. Fermentation
tank structure; 4. Structures of concentration tank and plate frame
filter

1. RIEEGERAE; 2. S SURGDIRIZRIR R LESRIRIE; 3. KIERE
THUE. KE . Hefh . AN R R SRR s 4. K™
Yyt Xy B 4AE s 5. RIET A

1. Fermentation tank operation; 2. Operations of air compressor and
steam generator; 3. Cleaning, sterilization, inoculation, feeding,
pressure and temperature control of fermentation tank;

4. Concentration and separation of fermentation product;

5. Detection of fermentation product

RE TG AL ARG — S TR B R A — 2 TRRIRE R R S e
BRAE R, pH L IR SELEESE R T — R
W — S MR HE T — A TRERE e — ST =k e M i — e ™
WERe S0 s A K ks

Safety check of fermentation system—Preparation of fermentation
materials and strain—Sterilization of fermentation tank and
inoculation operation—Fermentation process control such as feeding,
pH, dissolved oxygen and temperature— Detection of fermentation
product—Fermentation broth draining—Fermentation tank
cleaning—Concentration and separation of fermentation
product—Fermentation product filling— Laboratory cleaning

and safety check
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Presentation of project
by PPT
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Submit laboratory
design drawing
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Sk

Submit the schematic
diagrams of fermentation

process and equipment
structure

ERKRTHEER 4
Master fermentation
operation technology

1. RS 32
2. Wi H PPT MZ5ILHR

P& A2 E

1. Operation report;

2. Presentation of result
and analysis using PPT

TR T 3
Principle of
submerged
fermentation

TEEER

No requirement

TR

No requirements

B R
R

Master
fermentation
operation
technology

B

Operation report
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Figure 2 Content of Fermentation Engineering Experiment course based on CDIO concept
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Figure 3 Evaluation model of Fermentation Engineering Experiment course based on CDIO-OBE concept
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Table 2 Questionnaire survey on reform of Fermentation Engineering Experiment

PRI Item

a (%) b (%)

PRAF R o T ARSI IR N A B B A 7

Are you satisfied with the contents of Fermentation Engineering Experiment course?

PRAF A o TR S IR T %

Are you interested in the course of Fermentation Engineering Experiment?

M A PR S B A T 38 i 2 >0 2

Are you willing to communicate with your teacher?
M A PR A T I A S A2

Are you willing to operate with your team?

R A T R I T AR SR IR AR I 5 A% I 52

Avre you satisfied with the evaluation method of the course of Fermentation Engineering Experiment?

R A A A T R ARSI R

Do you hope to reform the experimental course of Fermentation Engineering Experiment?

W Rh TR A k2 > b i B2

Which teaching form is most helpful to your study?
PR3EAF TR 2R 222

Do you think engineering training is necessary?

83.1 20.3
89.8 10.2
69.5 30.5
86.4 13.6
89.8 10.2
96.6 34

100.0 0.0

81.4 18.6

T a: BRGNS 6 A F52] L ANETHE SR 22 A E by AREANECGERA B F B g

B NE.

Note: a: Satisfied/interesting/reform/self-learning online, team discussion and learning by doing/necessary; b: Dissatisfied/uninterested/

unwilling/no reform/traditional teaching/unnecessary.
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