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Teaching reform of experimental course of microbiological inspection
for students majoring in Health Inspection and Quarantine

QUAN Shufen CHEN Lili BAI Qingin YANG Shengyuan HAO Yu’e”
College of Public Health, University of South China, Hengyang, Hunan 421001, China

Abstract: The major of Health Inspection and Quarantine is one of the strong applications, and it requires
a higher level of capability of the health inspection and quarantine professionals to inspect microorganism
and properly respond to new and unexpected public health events. Due to conflicts addressed in teaching
procedure of microbiological inspection experiments and the feedback from companies, faculties decided
to integrate the related microbiological inspection experiment courses, which separate into two
independent experimental courses, to meet different requirements and prevent the reduplication and
unsystematic problems of experiments. Besides, the teaching contents focus on the comprehensive, design,
and innovative experiments, which guides students to build innovative entrepreneurship and graduation
thesis design. Also, one of the important mindset we have built for the students is the awareness of
biosecurity and specialized laboratory training is offered. In order to meet job requirements and teaching
objectives, students are encouraged to do preparation and participate in different experiments. The
teaching reform shows that it can improve students’ practical ability and innovation ability, and accumulate
students” interest in learning and scientific research.
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Table 1 The teaching contents for Experimental Method and Technology for Sanitary Analysis Part B (II)

B S H 2= ff AR

Teaching Experimental project Class Teaching contents

module periods

6 UE P 5256 WSO R e . B SR EERI AR Wrap plates, tubes, pipettes and triangular flasks, etc;
Verification YHRTE e fu A Application of high-pressure sterilizer; Prepare liquid

experiments Preparation for commonly used
experimental material, Preparation
technology of culture media, Examination

of bacterial morphology

W FEFREOR | RN B TR A B
Bacterial culture technology, Preparation for
biochemical reaction media

medium, solid medium (slant, plate) and semi-solid
medium; Observe Proteus vulgaris by hanging drop
and pressure drop methods; Observe the mixed
solution of Escherichia coli and Staphylococcus
aureus by Gram staining; Observe the basic
morphology and special structure of bacteria through
teaching slides
Inoculate Escherichia coli and Staphylococcus aureus
on liquid medium, solid medium (slant, plate) and
semi-solid media respectively; Observe the growth of
bacteria in different physical media; Prepare such
biochemical reaction media as MIU and KIA

(1%55%)
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LRAHESIR
Comprehensive
experiments

WL R
Design
experiments

B S 5
Innovative
experiments

AT 4 R
Bacterial identification technology

U 2 U A%

Antimicrobial sensitivity test

22 [ PHPEBR R 5 B G 77 5 %8
Separate culture and observation of
Gram-positive cocci

WERE 2R AT IR . GRS I L TN
AR 457

Identification of Bacillus cereus,
Mycobacterium tuberculosis, Treponema
and Chlamydia

DR I 550 SO SRHEES s =R
JESHZ A1 1) 8 P

Observation of culture and morphological
characteristics of anaerobic bacteria;
Animal test of Clostridium perfringens

9B 1 4 S B AR

Virus culture and identification

JAFF IR 20 TR 14 265

Enterobacteriaceae identification

BT 5 %8

Fungal culture and identification

LR T 14 ML 85 B It A
Hemagglutination and hemagglutination
inhibition test of influenza virus

e A A 114 24 A1 7 A

Bacteriological testing of clinical specimens

B A, ZUTE ST H
Self-selected or teacher-suggested projects

10

48

(% 1)

Sugar fermentation (glucose fermentation, lactose
fermentation test), Indole, Methyl red, V.P, Citrate
utilization, KIA and MIU tests; Identification with
bacterial molecular biology technology through
teaching slides

Determination of the sensitivity of Staphylococcus
aureus and Escherichia coli to penicillin and
gentamicin by the disc diffusion method and the broth
dilution method

Morphological observation of Staphylococcus aureus
and Staphylococcus epidermidis by Gram staining;
Inoculate them on blood plates and observe
hemolysis; Biochemical reaction identification with
Peroxidase, Mannitol fermentation and Plasma
coagulase test

Morphological observation and opalescence reaction
of Bacillus cereus; Observation of BCG with
acid-fast staining and Mycobacterium tuberculosis
cultured on Roche medium; Morphological
observation of spirochetes; Colonies observation of
mycoplasma

Observation of Clostridium tetani on cooked meat
medium and morphological staining; Culture and
surging phenomenon observation and mouse test of
Clostridium perfringens

Inoculate influenza virus in chicken embryo; Prepare
and culture chicken embryo monolayer cell

Consult literature, design experimental projects,
isolate and identify Enterobacteriaceae bacteria from
suspicious samples

Consult literature, design experimental projects,
isolate and identify Candida albicans from suspicious
samples

Consult literature, design experimental projects,
determine the hemagglutination titer and serum
antibody titer of influenza virus

Consult literature, design experimental projects,
isolate and identify pathogenic microorganisms from
clinical stool and urine samples

Design experimental projects independently by
applying the preparation methods of the medium and
basic operations of separation learned; Discuss the
problems existing in the detection of pathogenic
microorganisms and explore the way to do a certain
experiment successfully and the experimental
conditions; Put into practice new inspection
techniques and newly offered experiments; Solve
problems in testing work; Participate in research
projects of teachers
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Table 2 The teaching contents for Experimental Method and Technology for Sanitary Analysis Part B (III)

H oA Teaching module

SEE6I5 H Experimental project

25} Class periods

Bt 525 Design experiments TR W6 Detection of microorganism in water 10
A R A6 Detection of microorganism in rice noodles 8

R vh ELE A4 Detection of fungi in grain
Al AR WA Detection of microorganism in cosmetics
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Table 3 Number of innovation and entrepreneurship
projects of college students

o Redt % &if

Year School level Provincial level Total

2015 2 0 2

2016 2 1 3

2017 4 1 5

2018 16 2 18

2019 2 7 9

2020 3 7 10
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Table 4 Satisfaction analysis of internship units

VESAES TR )
Survey contents

Satisfaction percentage (%)

AJEHIE  BWE C—i D AWiE  EIEHAWHE PHE
Strongly Satisfied  Neither satisfied Dissatisfied  Strongly P
satisfied nor dissatisfied dissatisfied value
A AR A R 88 12 0 0 0 0.709
Students’ biosecurity awareness
2 1 S B RE 70 30 0 0 0 0.920
Students’ practical ability
A FEZEERE S 52 48 0 0 0 0.989
Students’ ability of active thinking
AR E A RETT 60 40 0 0 0 0.514
Students’ ability of autonomous learning
A RIHTRE 28 58 14 0 0 0.841
Students’ innovative ability
22 1 e SRR BE ) 46 48 6 0 0 0.903
Students’ ability of reviewing literature
2 1 BB ARG A 78 22 0 0 0 0.120
Students’ teamwork spirit
2 1 TAE 2T 76 24 0 0 0 0.293

Students’ working habit

6 4iE

NS g Zer IR S AR R, 52
Lge SRS 87 a7 SR E R PIRERES R K YR SR EPS T 7]
SRS AL 2 TR, B T NEERE . BEAEA
BAEUIZR . BubtESCIR SF B . IR 22 LR BT
REIEAR Rt e, dd i S IR AR P 2R a4 |
At AE SR i E, U RS 5k
. BSE . A%, AR T AR R
P, Wikm T HEG KBRS . IWE TR
AR IE A e TR A, il PRAT Y
A R ARER YN DL A B2 U b A 22 4 TR 5
P, A A TE AR OC TARR R 2 R A
AE. PO E R A DA SR L i~ AR
SREE W IR R SR AR OR, BB, Wit
REXEHr %« R KNI DR
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