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Design and practice of the course of “Biochemical Engineering
Experiment” under the context of “Emerging Engineering
Education”

TANG Dongfang, ZHOU Qingqing, LUO Xiaofang, WANG Meifeng, LIAO Yunhui,
LIAO Yang, QIN Zuodong*

Department of Chemical and Biological Engineering, Hunan University of Science and Engineering, Yongzhou 425199,
Hunan, China

Abstract: “Biochemical Engineering Experiment” is a compulsory curriculum for the
concentrated practical teaching of biotechnology majors in Hunan University of Science and
Engineering. It is also an experimental curriculum for improving the overall quality of
bioengineering students under the context of “Emerging Engineering Education”. The course
includes comprehensive experiments and designable experiments, and the contents of which are
designed by combining the local characteristic resources of Yongzhou, the research platform
and the characteristics of the talents with engineering background. In the teaching practice,
methods such as heuristic teaching, research cases-embedded teaching and interactive teaching
are comprehensively used to boost students’ interest in learning and stimulate their innovative
thinking and application capability. Through curriculum examination and post-class
investigation, it was found that the students’ abilities of knowledge transfer and application
were significantly improved, and they achieved excellent performances in discipline
competitions and approved project proposals. The practice and continuous improvement of this
course may facilitate fostering high-level innovative and application-oriented talents of
biotechnology majors.

Keywords: Biochemical Engineering Experiment; Emerging Engineering Education; local
characteristic resources; engineering talents
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Table 1 The experimental projects and contents of the course of “Biochemical Engineering Experiment”

SR H SLE N SERAHT R

Experimental projects Experimental contents Experimental novel points
A2 IRV TR B A KRB 2 IRUE T s B L JIREE . BUENE BRI T RO A LR
Preparation and performance tests of AL & 1% 14 Preparation technology and evaluation
peptide-based hand sanitizer Preparation of peptide-based hand sanitizer; of novel hand sanitizer

Determinations of viscosity, foam height,
stability and antibacterial activity

TASTEEY BT # SRR WSRO T 55 AW MR AW SR S 2 5 v (B AL Ak R

Preparation and performance tests of Preparation of oleifera shell biochar; wHEYR
oleifera shell biochar Determination of adsorption property Biochar preparation by high-value
treatment of oleifera shell waste
AL 5t 9 I £ ) 47 B LSRR IR (R A 50 M U R ) o A BT B A O i i 5 T 2
Preparation of Radix Puerariae oral ~ BEAIN Preparation technology of Radix
ulcer mask Extraction of Radix Puerariae; Preparation and  Puerariae oral mask
film-forming property test of oral ulcer mask
T HE R A A e i WA HIE ] o5 T T AE R s MRV A BE AT B8 SR e (LAl o™ it T AR 2
Preparation and tests of handmade — PE & KL AR EMK Handmade soap preparation by
soap Preparation of handmade soap by using high-value treatment of waste
transesterification method; Determinations of vegetable oil
solubility and free caustic soda content
b B 4 1 1 S B R T E BRI B PEY R 28 AR R AN O i
Preparation and sensory evaluation of Preparation of pomelo peel candy; Sensory Preparation technology and sensory
pomelo peel candy evaluation evaluation method of preserved fruit
HREGORLA ] # L B B R s ORI R A A A rh 2 R R i A T2
Preparation technology and quality =~ Preparation of thick paste; preparation of drug Preparation technology of traditional
inspection of traditional Chinese granules; Inspection of drug quality Chinese medicine drug granules
medicine drug granules
KPR A T ) 25 2 1 AR IMAAPRIUE Y K 2Bt s RBERTEHL Y AR B kR A 7 e
Preparation protein feed by BOAR. WREE., KGR %R W12
fermentation of camellia oleifera seed & A E Feed production by microbial solid
meal Design of microbial fermentation process of fermentation of camellia oleifera seed

camellia oleifera seed meal; Content determinations meal

of crude protein, oleifera saponin, carbohydrate and

crude cellulose before and after fermentation
Mgy T R A R 1 eI 3 WP TR AR s ORI PPRRI W 50k
Preparation and performance tests of Preparation of snake oil-contained hand cream;  Preparation technology of hand cream
snake oil-contained hand cream Performance tests

LRI H Y, PR YT AR R MRS, RS e N i 2 AL
MG I E R A7 “ALRBITPUE A ESEEE" LRe, bl Dk A i A
SR IRE T E BRI R EMENT S 7 CAE IR A MR AR Ty vk AT ARSI T R IR TR
M, R AR BOM RS SN ESRAL, R BIRESOR 7 7 SR A A PTR IR TR S
PREAR R, RIS ERBNSAIR, ekis LSRR TRA AR ? "SR, 5%
S FREEERIIE A R AErE AR, If TSk,

&: 010-64807509 B<: cjb@im.ac.cn



3524 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

Cultivate innovative and application-oriented engineering talents based on
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“Biochemical Engineering Experiment” course
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A schematic diagram showing the curriculum design of the “Biochemical Engineering Experiment”.
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Table 2 Awards and approved project proposals of students majored in biotechnology in Hunan University of

Science and Engineering in the past three years

G RS it H 4 Fx RBFELR
Year Project types Project items Grade of award
2020 “BIFFHHEFEQBE  WEIKSERTE TR P IE AR

2020

2020—
2021

WK

“Chuang qing chun” China
Youth Innovation and
Entrepreneurship
Competition
“PRARCPR T g A R A ]
NAa Bl S

“Challenge Cup” Hunan
University Students’
Entrepreneurship Plan
Competition

W R A LI I+ R 2 A )
RN NS

Hunan “Internet Plus”
College Student Innovation

and Entrepreneurship

Portable hand sanitizer, Jietaimei

IR TE T

Antimicrobial peptide-contained hand sanitizer

LR BIFEEAE s 2. SP9P D b— PR IR DR e T 3. &
ZHER R Z, EVIIRFRS IR 4. BE A E—
TR A 7 e B il

1. Flowers bloom on camellia oleifera residues; 2. Guardian,

antibacterial peptide-contained portable hand sanitizer; 3. “Guard

One national bronze

prize

WA % 1 3
One Hunan
provincial bronze

prize

Wi — 2 1
AR L, A
#2

One first prize, one

second prize and

Competition health with peptide”, series of peptide products development; 4. two third prizes at
Production of high value-added laccase based on secondary Hunan provincial
fermentation of mushroom dregs level

2020~ AR AEAMPIATERE 1 A AR BRSBTS A (453 2 SO R A I Il RS 1 I
2021 National College Student AT 2. i AEAN KRR A e R 20, =45
Life Science Competition 5t K1F; 3. CIGB-300 %L & s Je i 25 PEAE /N At il A B (1 6 2% 4 51

PEOFGE; 4. 7 ME S I SE D TR R AT A R B T 20155 5. 8
IR ZR B0 DR 0 O 7 ) e R I PR R B R 1) G 15 0
6. Wi 1oy T A3 AT i DAk 7 A SRR B 2T A3 ) R T 2 fRF
58; 7. RETFTCHAB B DN B S ) i S RE AL s IS

1. Isolation of active metabolites from endophytic Melanospora of
Ginkgo biloba and preliminary study on its inhibitory mechanism
against the ginger bacterial Ralstonia solanacearum; 2. Dynamic
regulation of oxidative stress promoted salidroside synthesis of
Escherichia coli; 3. The activity of CIGB-300 aganist
erlotinib-resistant non-small cell lung cancer cells; 4. The
fermentation technology of equol-producing engineered Escherichia
coli; 5. Epidemic investigation of tigacycline resistance gene and
isolation of tigacycline resistance plasmids; 6. Optimization of the
extraction process of cellulose from Passion fruit peel by using
response surface modeling; 7. Reverse enzyme recognition sites of a

novel daidzein transformation gene

One first prize, two
second prizes and
four third prizes at

national level

http://journals.im.ac.cn/cjben



BEE FHINERET EMUIAZE EERFRITSEEK 3527

(L 2)

4y THZ
Year Project types

i H 285

Project items

RBER

Grade of award

2020— KA RH AL ISRt
2022 IiH
College Students’
Innovation and
Entrepreneurship Training

Program

disinfection gel; 2. Comprehensive exploitation and utilization of

1. Preparation and application of antibacterial peptide-contained

L. BUAERKTH SRR A TN A 5 2. AR — AR WIMZR G 5T 0 5 T
FERFF; 3. FUHARSE BT &AL 1 Pk @A i AEE i
bhs 4. T RETRAR 2 AR A A S BUR ARG ; 5. R NZE Five approved
BT BAR PR 3R E DR 6 F M TR %54 national projects;
YRR TALERIER N T 7. B b B S BEEEIRE ™ S i AE T 5 5 ] Two approved

B LI 2 T

Hunan province

projects

natural products in Tang Materia Medica; 3. Novel

peptide-contained hydrogels development for rapid wound healing;

4. Enzymatically hydrolyzed preparation and anticancer

mechanisms of Achyranthes bidentata peptides; 5. Effects of wheat

bran on the growth and rhizosphere soil microorganisms of pepper;

6. Application of bio-preparation technology of industrial sugar

from pomelo peel; 7. Preparation and application of antibacterial

peptide-contained disinfection gel products
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