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Teaching reform and practice of Industrial Microbiology
course in applied local universities

wu Yongxiangl, HU Changyu*l, ZHOU Xun’, WU Lipingl, CHU Wenjingl,
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Abstract: Industrial Microbiology, a core course of life sciences, features high applicability. In order to

achieve the training of applied talent in local universities, the teaching team actively combined with the

development of local industrial characteristics to reform the applied teachers training, reorganize the

teaching content, construct the online and offline blended and social practice teaching model, and

establish a formative learning evaluation system. The practice indicated that the reformed curriculum

teaching could stimulate students’ internal learning motivation, effectively improved students’

application ability and comprehensive quality, and finally achieved good effects.

Keywords: applied local universities; Industrial Microbiology; teaching reform; online and offline

teaching; social practice
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Table 1 Contents and time distribution of Industrial Microbiology
Eat] LAt FE BRI A PRI EL
Chapter Chapter topics Main theoretical knowledge Class hours
Fi—i @it AR R R WUEY R TR . AT A kR 2
Chapter 1 Introduction fEE
Characteristics of microorganisms, history of Microbiology, the
development trend of modern Industrial Microbiology
5 WAV RIE S5 5 WA K S EEBUEYEE . BAEEMES 5
Chapter 2 il 50y, BAMAEY R . S . IEMM R Y
Morphological structure Classification and nomenclature of microorganisms,
and function of morphological structure of prokaryotes (bacteria, actinomycetes,
microorganisms etc.), eukaryotic microorganisms (yeasts, molds, etc.), acellular
microorganisms
C N AEYIRE R SAK WAMRES . BEERRAERK BUEWREE SR w4
Chapter 3 Nutrition and growth of AW ERKKNHFERER
microorganisms Microbial nutrition, microbial growth, microbial cultivation
method, environmental factors on the growth of microorganisms
S A DAY R Y B O B PR ROV L USRI R AL 3
Chapter 4 Regulation of microbial % A T 45 B HAE K i Tolk H 0 g A
metabolism Regulation of enzyme synthesis, regulation of enzyme activity,
modes of microbial metabolism regulation, manual control of
metabolism and its application in fermentation industry
ETRN: A RITE R L M AR R PATH R A . LR B RBUEER LR . LN 3
Chapter 5 Breeding of microbial TR . R
strains Selection of new strains from nature, gene mutation and microbial
strain selection, genetic engineering, strain screening
Civaniis WA kB RERA R RRERIBUEY . FURARERMBUCEY . AR BUEY 5
Chapter 6 7| Alcohol fermentation microorganisms, lactic acid fermentation
Energy metabolites of microorganisms, citric acid fermentation microorganisms
microbial fermentation
LU WA R AR AR BELIE . R BE A P IR A A ik 3
Chapter 7 Microbial fermentation to Amino acid fermentation mechanism, selection of strains
produce amino acids for the production of amino acids by fermentation
CAN IS WA RB L BUAER SUERME XS0 SUERATERBUEY AR ik 3
Chapter 8 Microbial fermentation to  ZEAFEH A LT
produce antibiotics Definition and classification of antibiotics, microbiological basis
of antibiotic producing bacteria, selection and breeding of
antibiotic producing strains
LIRS A5 BRI AR AP WP RUE R EAR R RO W R e A 4
Chapter 9 Microorganisms and FARA: VR A A 5 5 MR s e
environmental protection  Microbial interactions in the environment, common microbial
groups in environmental protection, use microorganisms to
degrade toxic and refractory pollutants
Lot Fho SR T3 Xk A RIR S 8
Chapter 10 Social practice project Project training, scientific popularization of microorganisms

training
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Jeif B vE ERESElls
Feedback with evaluation Keep improving
! ) 9 H 5 !
2 Self-learning T R Project practice T il
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Improve learning Improve practical
> ability > ability ™
BRI / Ii) B ¢ ' / i H KAl '
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—— — T
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1 “TWHMENFRENE LETREXMESIEREFERENX
Figure 1 Online and offline blended and social practice teaching mode of Industrial Microbiology.
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Table 2 Reference to the social practice project of Industrial Microbiology

(RN S E
Topics of social practice

FHE RN AT %

Main practice content and methods

1 MINEEEPEREN S
Y oE

1 Isolation and identification of
moulds in Huangshan tofu

P I & TNk

2 Preparation of fermented rice wine
in Wucheng countryside of
Huangshan

3 2R A

3 Preparation of tea beer

4 B R R A T Y )
B KE

4 Isolation and identification of
amino acid-producing bacteria from
Huangshan stinky mandarin fish

5 AP T AR S BRI

5 Detection of microbial
contamination in takeaway food

6 B IL(E L BORUE MR S
AR Y

6 Monitoring of the dynamic changes
of microbial communities in Xin’an
river (Huangshan section)

7 BRI s D TR A S
e

7 Biological characteristics of the
pathogen from root rot of

Polygonatum sibiricum

BEFRIER AR, PR A BE, RIR sk, BRI ES, SR ERIR,
ITS J¥ 4% PCR &4 | JPAILLAS . RGEL F W g 4

Preparation of medium; spread plate method; streak plate method; morphological
observation; genome extraction; PCR amplification of ITS sequence, sequence
alignment, construction of phylogeny tree, etc

WG AL, R AR, RO TR, REOR A Y BRI E , R TP IR B
MFLBE S RAIE, BN RILS

Strain activation; inoculated fermentation; mixed cultivation; detection of the
quantity of microorganisms, pH value and lactose content; pasteurization, etc

WERETE G AL, Befh, EHGTENE, RESRTPREEZRNE, s

Yeast activation; inoculation; direct microscopic count; detection of the

sugar content; filter sterilization, etc

BRIl o, Ay B, RIRarEgik, ABAEARSEE , A IR, T
EX7/ B2 Yk

Preparation of medium; spread plate method; streak plate method; physiological and

biochemical identification; glycerin preservation; molecular identification, etc

RS, FEIRAEERY W&, R SEANE , BRIBERENE, VI RN
Preparation of samples; preparation of medium; determination of the total number of
colonies; detection of total coliforms and Salmonella, etc

KIEFEA RS, R SaL, AREAYE, Kk pH, ZA . ¥H
SRR SIRARINE , 7 T AW e S

Collection of water samples; enrichment culture and purification; physiological and
biochemical identification; determination of pH, ammonia nitrogen, chemical oxygen
demand and total phosphorus in water; molecular identification, etc
FEREARRAE , BSR4, DERRIR . AR . WREEA pH X%
LT 22 AR T RS 4

Collection of plant samples; preparation of medium; determination of the effects of

T HEAR

carbon source, nitrogen source, temperature and pH on the colony diameter and dry
weight of mycelium, etc

Hr(50%) 38 3 % 81(5%) . BRETHE(5%) . G
YEAL(10%) . HIR ik (30%) AT 25 B 1T -
HR, A2 S BRI MBI (30%) A 45 39 H 52
Jiti 4R (5%) . Wi H 58U (5%) . W H R
PPT I 42(10%) . #E 23 S 45 (5%) S AN Prag i
AE ST, PIBNGVERE J1(5%) %07 i o 3 RIS T
A 2 2k B4R T IR A A & S R e
K TFWREBIPN AR, W TN T %

AR D WA ROR, s A e R RE
J1. FB 3 AJT RN AR R

5 HEBRRIMERE

A EPE SO RCR, AR T2 T
FEE Tk A W IR R O R (2017 4
2018 Z) A T (2019 Z2) it 239 4 244 A if
FERG, MNHIRBIE LS . SRR ST, FAIT

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



408 (/=S E

Microbiol. China
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N3k 3 froR, RAZ B4 RG AR S50k
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SRR B —E RS , BUM PRSI T
3T AT UM B =IO . SRIOEIE 44 ) 48
P T, AR S Y 2019 Zifil 25 TS
b 2 ANHEREAT T HoA R A A, IR
4 81 iy, [EICHZLME 80 iy, [MIEA & ml

R3 CTAHEMERELEMEIBR LR

Ny 98.8%. THA N FMZERILK 2, #4E
XTHF N 2EE AL . & B IR A A
CSLERAE Y MRS SERIE . HE T
Wi BT 96%, 14 R 2 B A X T
M A P 2 TR R O R A AT R 2 . Herp
100% 19 22 A= N A IR FE O S R T 2% > 248 3F
BT T 2RO, A 97.5%892F 4 A IR TR L
B TN SRR T . DA RS REH, <Tlk
A2 IR S AT 4 2R N IR A Ut &5k

Table 3  Effect comparison of around of Industrial Microbiology course teaching reforming

WiH HOCHT HE

Item Before teaching reform After teaching reform
SR EL(IK) Statistical number 2

4 Grade 2017, 2018 2019

NH(N) Population 76, 82 40, 41

R BIE B.%51 47 (47) Final theoretical results (score) 73.3+4.5 81.3+2.8

SRS (47) Practical results (score) 85.6+2.2

2# L PEY (43) Student evaluation (score) 84.3+0.6 90.6+1.2

HUMPEA (43) Teacher evaluation (score)

89.4+0.7 (K 4F Good)

93.9+1.2 ({75 Excellent)

TE: - NSRS
Note: —: No practical results.

U AR AT
Teaching contents and time distribution PN
BTk Dissatisfied
Teaching method o
SR H Satisfied
Social practice project O A
YN Satisfied considerably

Assessment method

PETHHARCR

Improving teaching effect

W25 2] %

Stimulating students’ interest in learning

B i o FH S e A
Improving practical application ability

0 20

60 80 100

T 7 J¥ Satisfaction (%)

B2 HMEM“IUMENZ HFEHREEEERE

Figure 2  Satisfaction questionnaires of Industrial Microbiology after teaching reform.
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