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Exploration and practice of teaching reform of Food
Microbiology in the context of new engineering education
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1 College of Food Science & Technology, State Key Laboratory of Food Science and Technology, Nanchang
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Abstract: Food Microbiology, with a strong theoretical and abstract nature, is a practical main
course for undergraduates majoring in Food. In the context of new engineering education, the
teaching of Food Microbiology has some problems, such as the poor ideological and political
education, weak innovation ability of students, and unsound collaborative cultivation system.
Insisting on the student-centered teaching concept and the cultivation of students’ abilities in
scientific research and engineering practice, we created the teaching reform idea combining
online and offline teaching. Through the integration of ideological and political education with
course education, of scientific research with classroom learning, and of regional industry and
professional teaching, the advantages of disciplines and industries were transformed into
innovative teaching resources. In this way, the goal of being high-level, innovative, and
challenging was achieved. The teaching reform of the course succeeded in realizing the
resonance of talent training and ideological and political education and empowering the
cultivation of innovative talents majoring in food.

Keywords: Food Microbiology; new engineering education; innovative talents; teaching reform
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Figure 1 General idea of teaching reform.
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Table 1 Some ideological and political programmes in Food Microbiology

e Ll R B H o S A MEHFILR

Serial number  Professional knowledge or teaching cases Elements of ideological and political education
1 B S0 R A O 0 IR A < 1 AR R A A AR} 22 25

Pasteur challenged and overturned the
theory of ‘Natural occurrence’

2 TN F A WEY A HK 0 LB R B
TR AR A g
Tang Feifan, a famous microbiologist in

China, isolated Chlamydia trachomatis for
the first time

3 21 TR %) AN M BE 25 48 S b A=
Bacterial cell wall structure and the use of
antibiotics

4 RENBI

Epidemic prevention and control

5 TS LR AR B9 TT O SR

Supermarkets sell pistachios with excessive
mold

6 AR B P A A R

Microbial growth process control in food

7 PRAEYIEAL U |« I TREL . TR . e
SRS 7 T T R A7 1A o 2 A

The miraculous role of microorganisms in
traditional brewing, bread making, vinegar
fermenting, pickle processing and so on

Critical spirit and scientific attitude

AMRAE . SRR, SEZ s, e b AR
FAZE R K
The spirits of no afraid of difficulties, perseverance, courage

to share the fate of the country, and the selfless dedication to
the motherland and mankind

G SR A B A %

Guiding the scientific and rational use of antibiotics

AT L, BT, SR PR R AR i

Retrograde and upward, the courage to take responsibility,
patriotism and collective spirit

B LG L, A 2B T8 A 253
1 &

Food processing should not forget the original aspiration, and
strengthen the social responsibility of safety awareness is
higher than profit-seeking

SEAT T B0 B LA B 2 A RS A

Supervision agencies escort food safety under the leadership
of the Party

HAESCA IR I, R A SCAl, 5L 4% A RO 1
Chinese culture is extensive and profound. We should carry
forward the Chinese culture and the Chinese national spirit
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R2 20212022 REFHAERBIAH LR
Table 2 Survey topics of the fall semester 2021-2022

e A
No. Topic Suggested content
1 il B 2 SR T W (1) B 2 AAT T R AR 49 (LA 7 B R )
Research progress of Bacillus (1) Characteristics of Bacillus subtilis (including enzyme production characteristics)
subtilis (2) TERRAS TGRS 5 25 AT B D REA 41
(2) Function introduction of feed additive Bacillus subtilis
2 AR TS IR BF 5 0k Ji () WARRELEN A
Research progress of biogas (1) Introduction of biogas generation process
fermentation additives 2) WK AL, MEITRS)
(2) Types of additives (enzymes, trace elements, etc.)
3 i T DI REDEAY (1) #i A=W IIRE
Functional study of probiotics (1) Function of probiotics
(2) s LR R IREPEOY
(2) Functional evaluation of probiotics
4 i WAL B AR (1) B (UV i . ARTP %)
Breeding techniques for (1) Mutation methods (UV mutagenesis, ARTP mutagenesis, etc.)
probiotic mutagenesis (2) T RO O AR
(2) High-throughput microfluidic screening technology
5 fi B R BORBE I (1) PR BRSO H
Research progress of probiotics (1) Purpose of developing microcapsule technology
microcapsule technology (2) B AR B
(2) Principle of microcapsule technology
(3) Tl RBEH AR ST i
(3) Research progress of microcapsule technology
6 st A= TR TR R R T AR R () BETHRLZNAH
Freeze drying technology for (1) Introduction of freeze drying process
probiotics (2) Vo UR T HBREAMI S 1 i A 5
(2) Research progress and prospect of freeze drying technology
7 i A TR BRI 55 TR R (1) BETHRLINH
Spray drying technology for (1) Introduction of spray drying process
probiotics (2) W5 T HRFARWE T I JEFIHI 5
(2) Research progress and prospect of spray drying technology
8 HL A58 R AR 23 (LB AN D) () HfbaE

Introduction of electron
microscope technology
(principle and application)

(1) Scanning electron microscope
(2) BOLIR AL B

(2) Laser confocal microscope
(3) BEHFHE

(3) Transmission electron microscope

H =, gl T B ERS, WA
W W T2 R B . AT A TR
07 FLARAEAE . IREERT BN ES S0P 5 7 10 A &
TP T < A e 7 AR B AU SR IR T H
P T B UL S N A SE I B SR £ 1 5 e

o, A JEad AT TR BESZ A 1 5 R ST B SR R
DRARSL O 5 BT X Se Ok AT T s
WEFE A TR S — R B B A A B IR IR R
AL A B 5 TR SRR RE 4R 44 1700 R
SAF RTRBC R R R Tl S R
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ULAER, IR oo S B g 2 By A A
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Bl 45— 2 i K 2E A B )
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G (2016 9, 2017 2%, 2018 2%),
& LT A SR EUT (2019 90 F A W)
KRB L SA P (GR 3). G IR A g R
IR, 64.7%M) A FRIRIER WA IR,
31.4%0 5 ROR B A T TIRFE , 3.9% KR —
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B BP0 T ROR, 9.6%INH—E, 24 XHR
A AR BAF AR (R 4). i
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WEWH . QAL w5 G S 5 Rk H
100%, fE| T4 RER . Zeiss .,
DA BT . RS, 2021 4F,
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T SRR 200 B BGRE] 10 51, (5 24#Bm H
SELY 24.39%; K2EA QB RDE I 25 H 7 55,
2R B H SRR 18.42% . 1T A 2 dE S

x3 H4F“RERMEVEFRARZTXEAAGILR

Table 3 Comparison of the final examination scores of Food Microbiology in the past four years

R R F153 I AR S 75 %(85 43 LA )

Grades Students Average Highest Lowest Failing rate Excellence rate
number score score score (%) (85 points or more) (%)

2019 203 81.21 98 52 2.46 43.35

2018 196 77.47 95 50 7.14 28.57

2017 216 75.37 99 27 14.81 30.09

2016 216 74.76 97 35 8.33 19.91
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Table 4 Students’ specific recognition of the blended learning model

FPs i H EwARL AR JoH i

No. Items Very helpful Helpful Unhelpful
(%) (%) (7o)

1 WO B AR SRR, TSR, S AadtE . e 654 34.6 0.0

Stimulating the thirst for knowledge of Food Microbiology, arousing
the enthusiasm, improving the consciousness and initiative

2 FETHE M UE Y HR A A AN S | B TUERE ) 67.3 327 0.0
Improving the abilities to summarize and synthesize knowledge of Food

Microbiology

3 LB 5T AR DA £ e 2 5 5 A B 20 577 42.3 0.0

Improving the abilities to analyze and solve practical problems and

scientific thinking related to Food Microbiology
4 WEAEME ., S AL RSB

61.6 36.5 1.9

Improving the abilities of teamwork, language organization and

expression skills

ABHES NGO R FEIEARAL , an2g AR
“PEAB LR FE CIFST-2019 45 J 1 I 75 Jits R 2% A=
BB R FE 3R AT A [ — S (M —), PRSI TR
AR A BR BT 2N A 2018 AR i R 6] 75
B UL R A AL R FE RIS VT VG 44 AR
Vi dib g A AT R ——F A 25 2B B SR T e AL 7
2017 A58 = Jm H BB + oA AR A b
RFEPRAFEFERE . B, BB FARES
TR ALE 2017 4EVTVE 4 K2gA AL A FF iR
AR —4, i 3 IR A S AR AE e
WA SCA KR B R T Elkie S0 3 K. 284
AEERE . FHAEME . TR SRS SR
R NAITIRTE, Jik B TAER M ZEE TR
S A
3.4 HFHENBEINIK

HAT, PREEABAAW AR, S —
RRSEHE . Bl . TR SR
MIZE AL, PTRERFR IR Z 24 5 %, K19
BRERRTEMLFR 2 Kk, RRBKHM
2020 FEREVLPOAE —ARIRTE(Z FLTIRG
), BRRE P AT i < B sk 7 ORI K 0L
ELSLIG I H A4S 2021 4T P44 HE D05 B3

WrHr—TRAR”, TRFE AT ARG R B RS 0
AR RTE =S5, WA

4 RZ

BT A G WA T Ats Kk BT, &
XF B b AR W o B i R AR ) SRR
TR, B R A AR AR o e A AR
R TR BT RGHOARE, B IRk
FAREBBYERE ST, U T —E A, R
Ll PR S kR, AR R — A A A
SEFE SR A AL R, IR TEREAYIIA SC R, B
R G122 20 AR ARG Z B o AR5 TR B
W, EERR T R o A v o B AR
71, B B TRER . B R A, e
PEEA BN P RF S VE A e, SE BB A A A
BT KR

TRAR AT K LAAE 2020 4FFEVEVEE — I
ARHRFE(R BT IRG IO, £5FM
5 AR Rt — 2 o8 3 MU SR BT,
RGN PEM NARAAE 55, BEFUNA REFR
s, ABU BB & o &, DASRAR St
REMR, FRRHEEIRTE SO B8, R RHRTHY
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