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Introduction of the Course: Mathematical Modeling in Food Engineering _

Course Name: Mathematical Modeling in Food Engineering
Credit: 2

Teaching hours: 32

Contents of the Syllabus:

This course is a practical basic course for graduate degree. It mainly teaches the objective relations in physics,
chemistry, biology and other related sciences in the research process of food science and engineering. Through the
using of analysis tools to establish mathematical models, fully excavate the rules in the test data, and scientifically
deduce or deduce the unknown results. The purpose is to improve the students' ability to deal with experimental
data by using mathematical analysis methods, enhance their innovation ability, and provide necessary solutions and
means for discovering new potential laws in scientific research.

Main contents of this course:

Chapter 1 Introduction to the place of the course in the food science and engineering specialization
curriculum, and the significance of studying the course, understanding the problem solutions solved by
mathematical modeling and the main solutions.

Chapter 2 Introduction to commonly used mathematical models, including the screening of model variables,
the extraction of model features, principal component analysis, partial least squares models and the establishment
of support vector machine models.

Chapter 3 Introduction to establishment of pattern recognition and visualization models, including overview,
cluster analysis, linear discriminant analysis, quantitative analysis, establishment of pattern recognition models and
visualization models, and application examples of models in food testing.

Chapter 4 Introduction to the establishment of multi-sensor information fusion model, including the
introduction of multi-sensor information fusion principles, the modeling method of neural networks, and the
research examples of fusion detection systems.

Chapter 5 Introduction to Common Data Statistics Methods and Analytical Software, including Introduction

to Stoichiometry Methods, SPSS Software System, Origin and Other Software Systems.



(B il TAE P B AR ) S R
— WEEXFE

e R I Ve S Bt S TR , it
WRRRAAR: B TR R

(L4 FK): _Mathematical Modeling in Food Engineering

FEYwES:  EB083200B1801 ; 43: 2 oibRITERF. 36 (Hiszmg 9 2EE),

W _ AR JFURSEE: B 1 A JRRRA. FEREES TR
TR EAEECE. BUES T BORg0T. SRR fi TRREE
Z. BEEM

BEENK: FEBLZERZEERAE, BRFENGHRENKERHFNERES,; B
FEAECRKEZREWN, WRFAA RS RV B8 B AR

FE 58 AL 5 N EC A ARl b, O TR LA e B R e S TIRE T Wt A
B A PR S LR S B AEAE C R h B R R EU A E B GRRRIRFD
AR, I L AR 78 A2 A S A P A R VR A, RS EGE S R
FNEE A, DR IRLFRIE 5 T T AE R SR A B ) R 07 SN T BOR A URAE Y H I PTAE

HZ AR 2N S 5 N R TR RS, DU RN T3, #
(RN T 20 W e S Al
=\ BEFR

R #C (B0 PPT PR+ B BU#+PBL U+ 25 7 AT )
M. WRENE. FESE

(—) JFi (%D

1. BEFENE

(D (Heeatl) £fakles TRETIERRE PR RAL, DU SRR R

(20 1 f By BB AR ke 1) ) R 5 S R B AR AR 7

(3D SEBaH A R A P AL

(4) RZEHRIE S 1.

(5) BE: BZERFEZRAE, BRFENERENKERRAEGEDS,; BRE
ACRE=REW, W5RF2ERS R KA ar B STAE R

2. HEAREIR

TR NZRRER R S, B (B ARl e S TR R R R ETr
ENEH, BRI R R B Mk i, SR Z AR, WP E IR IR 22 1
ProTiE MR E A S . R R 5 TR E Lo AR k.

(2D FHRBFEANAE G ERD




1. #FNE

(1) AR & Y I 5

(2)  FREAVRRE B4

(3) R AT A B /N SRS R R

(4)  SCFFIA AR I 4%

2. FEAREIK

T I T B R T S Y O R B AR AL, R S TR p i R
P T R B A S R SR (AN . SR i 7, i e — AR R K B
(1), BSBCBAE I U TT 5. BB FEG AT f/I IeS A R SR [ B LA A (1)
ST

(=) AR ETHMARBIEY (3 %8

1. BN

(1) MRk,

(2) BEMr. LMEHN T EESHT.

(3) BRI (1) s

(4) FIAACA Y (R ST

(5) TR A SR A 1 B FH S

2. FHEAREIR

bR S TRE 7 B U ) In) U 2 A5 2R e BV ) ) 0 R A o 1 AR 5
AT RSP ST VERURN TIA R FR H B B 35 A R R A
IR R R ST, DA RS R o it 00 o 1 2 FH i1

() ZEREEREEANEY. (32D

1. #FNE

(1) ZALEEE B RE R4,

(2) N2 IR AR T V25

(3) FhA il 2 48 FIHT 78 5415

(4) S 3 B AR B T AR Y () 57

2. HEARZR

AT BN AR RAE SR E R AR R, @i i 725 i SRR AE 55 A BT BAAS 2
RGBT, A RMASRR 2GR . TSR 2 A R AR R SRl A R
F N, EE s A AT R E 2 A G R

() ERABESUTTESITRENE (G2

1. #FNE

(D) 2B &2 7R

(2) FERIHERARE . oo MRS F I VR 7 1

(3) Origin M &4t



(4) SPSS Hff:.

2. RERER

TR B IR AE AR R AR, TS B0 SR 8, iR
Pt E PR BRIV, T RPN U R HE R T L AR MEAE PR PR T
AN AR R B . A28 B AT HCRORAT (BRI AN AR R R R, N
ST SR i A A AR R A S P A 2 T RURIASE AR ) 5 FH A B R

(%) FEEBFCH/ (2 B

B CilZs S AL
How in 3
SoE HHBUAE A 3
S AR BT AL ) T 3
PP AR BR SR 3
FhE WAEEES S SR A 3
PoNE SRR 12 9
=) 27 9
fi. BEEH

SRS R 40% CIFEHZ R 60% HARHE
N SEREREIRR

#obt: ZRIEE TR, (BeeBA CGEUBOY  dbal: &5HE HiREE.2015 4

2% BT, BUE &R, (BFEED, S%8H Bk, 2000 4.

WEBETR: [35] KIRATUIEF (Mark M. Meerschaert) % XIDKRAR, 30, HiE &%, Bep@tios
%50 JR455 4 i) [Mathematical Modeling (Fourth Edition)], MU TV Rk, 2015 4
H. KRB
KNGt 5 Ui B«

1. AR & RHE S TR AR SRR A B AIRER, TR YE BRI L3S iR
ML ;. B E S5 NBBUTE.

2. ARSI D . ikl i, SER ISRt AR L. 2
REFPAFEARERESEEE . BUE T BRI R B B B R

3. AR EAZDRBERIEZC A NS AR, RIEEMN T, FERSR NS
PR TERE, JERA N PR AR R RS BR R R RE T T R TR B N A B B A A
W, WGERIRE, A e N SERR TAEST At

KPFEFGN = El&E
HIZN (MEBEK): FRLLED


http://book.jd.com/writer/%E9%99%88%E5%85%89%E4%BA%AD_1.html
http://book.jd.com/writer/%E8%A3%98%E5%93%B2%E5%8B%87_1.html
http://book.jd.com/writer/%E7%B1%B3%E5%B0%94%E6%96%AF%E5%88%87%E7%89%B9_1.html
http://book.jd.com/writer/Mark%20M.Meerschaert_1.html
http://book.jd.com/writer/%E5%88%98%E6%9D%A5%E7%A6%8F_1.html
http://book.jd.com/writer/%E9%BB%84%E6%B5%B7%E6%B4%8B_1.html
http://book.jd.com/writer/%E6%9D%A8%E6%B7%B3_1.html

Course name: Mathematical Modeling in Food Engineering

Course code: EB083200B1801

I. Scheduled Teaching hours: _36 (experiments: _9 hours) credits: _2 ; Course type: _Degree

Foundation Courses ; Opening semester: _Autumn _semester; Assessment method: _Written

activity report ; Opening unit: __School of Food Science and Engineering .

II. Applicable disciplines and professional degree categories:

Ph.D in food science and engineering.

III. Prerequisite course:

Advanced Mathematics, Numerical Analysis, Mathematical Statistics, Complex Functions, Principles of Food
Engineering
IV. Teaching objective:

The purpose of this course is to enable doctoral students to describe objective relationships in related sciences
such as physics, chemistry, physical chemistry, and chemical physics in the course of food science and engineering
research in mathematical language (relational expressions). By establishing mathematical models to fully excavate
the universal laws in experimental data, scientifically derive or deduce unknown results, and provide necessary
solutions and means for discovering new potential laws in scientific research.

Through the study of this course, the foundation enriched for future scientific research in food science and
engineering, as well as the development of new processing methods and the invention of new processing techniques.
V. Teaching methods

Integrated teaching (teacher PPT teaching + case teaching + PBL teaching + student group discussion)

VI. Course content, class hour distribution and requirements for students:

| Chapter 1 introduction
1. Teaching content

(1) The status of Mathematical Modeling in the food science and engineering professional curriculum, and the
significance of learning the course;

(2) Understand the problem solutions and main solutions solved by mathematical modeling;

(3) Acquisition and pre-processing of experimental data;

(4) The source and control of errors.

2. Basic requirements



Understand the significance of learning this course, understand the role of Mathematical Modeling in exploring
the regular mathematical expression methods in food science and engineering, master the main solutions and
methods for learning this course and increase the understanding of errors, and initially grasp the analysis methods
of errors and the transmission laws of errors. Expand the scientific thinking of doctoral students in food science and
engineering.

B Chapter 2 Introducing the common mathematical models

1. Teaching content

(1) The selection of model variables;

(2) Model feature extraction;

(3) Principal component analysis and partial least squares model were established;

(4) The establishment of support vector machine model.

2. Basic requirements

Through the simple experience of modeling process by using elementary mathematical scheme, doctors of
food science and engineering can master the methods of data induction, statistics and analysis in scientific research
by using elementary mathematical methods, and solve some approximate solutions of discrete data with unclear
regularity. The establishment methods of principal component analysis, partial least squares model and support
vector machine model are introduced.

B Chapter 3 Establishment of pattern recognition and visualization model

1. Teaching content

(1) Overview;

(2) Cluster analysis, linear discriminant analysis, quantitative analysis.

(3) The establishment of pattern recognition model;

(4) The establishment of visualization model;

(5) Application of the model in food detection.

2. Basic requirements

Food science and engineering need to solve the problem is to intuitively distinguish the complex detection
results in the processing and circulation links. The establishment methods of various models introduced in this
chapter are set up to achieve the above purpose. This paper focuses on the establishment of pattern recognition
model and visualization model, as well as the application of the model in food detection.

B Chapter 4 Establishment of multi-sensor information fusion model

1. Teaching content

(1) The principle of multi-sensor information fusion is introduced;

(2) The modeling method of neural network;

(3) An example of fusion detection system is given;

(4) The prediction model of spectral analysis technology was established.



2. Basic requirements

This chapter mainly introduces the use of information fusion method to establish a model, through the study
of a given task and can get a variety of information resources, effective organization and use of multi-source
information. Students need to master the principle and application method of information fusion in multi-sensor
fusion model, and deduce more available information through data combination.

B Chapter 5 Introduction of common statistical methods and analysis software

1. Teaching content

(1) Brief introduction of chemometrics methods;

(2) The accuracy, stability and applicability of the model are evaluated,;

(3) Origin software system;

(4) SPSS software.

2. Basic requirements

Understand the basic process of the birth and development of chemometrics, understand the problems of
chemometrics research and solution, master the most basic mathematical processing methods in chemometrics,
understand the evaluation methods of accuracy, stability and applicability of mathematical models and the selection
principles of optimal models. This paper introduces the popular software system of data processing and establishing
mathematical model, which provides necessary mathematical tools for establishing and solving mathematical model

and lays a foundation for the practicability of the model.

Chapter Lecture Experiment Operation
Chapter 1 Introduction 3
Chapter 2 Introducing the common mathematical 3
models
Chapter 3 Establishment of pattern recognition and 3
visualization model
Chapter 4 Establishment of multi-sensor information 3
fusion model
Chapter 5 Introduction of common statistical methods 3
and analysis software
Chapter 6  Student presentations 12 9
Total Hours 27 9

VII. Teaching material, main Reference books and Other reference materials for students:
Teaching material: No

Reference books: Jiang Qiyuan, et al. Chief editor. Mathematical model (Fourth Edition), Beijing: Higher



Education Press, 2015.
Chen Guangting, Qiu zheyong, mathematical modeling, higher education press, 2000.
Mark M. meerschert, mathematical modeling (Fourth Edition), 2015.
Other reference materials: No
VII. Lecture(s):
Wang Chengquan

IX. Responsible for syllabus design: Wang Chengquan
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Introduction of the Course: Special theme on food science and technology

Course Name: Special theme on food science and technology
Credit: 3

Teaching hours: 48

Contents of the Syllabus:

Special theme on food science and technology includes four aspects: food physical processing technology and
equipment, food non-destructive testing technology and equipment, food nutrition and safety, and food
biotechnology and equipment. The main contents of the course is to make the students understand the main research
progress in the field of food science and technology, especially on the development course and the present situation

of the four main research directions: food physical processing technology and equipment, rapid nondestructive



testing technology and equipment, food nutrition and safety food, and biological technology and equipment. And
with these studies, to make students master the theoretical basis and provide basic technical methods for the related
fields of scientific research, technology and new product development work.

Through the study of this course, students should receive the following basic knowledge and ability training:

1. Through the study of this course, the doctoral student can fully understand the core science and technology in
the field of the subject and have a deep understanding of the connotation of the subject. Expand the scientific field
of vision and improve the overall quality.

2. Grasping the scientific basis, technological principles, technological means and development trend of four
main directions, and facilitate the subsequent research topics and research work.

3. By the training of doctoral graduate students, to lay a theoretical foundation and provide basic technical
methods in the future of food science research.

4. To enable students to have the ability to develop and apply food processing technology and to analyze and

solve other specific problems in food development.

RREAK: RRMEEAREE

HEMME: EB083200C1801

I. BUbSeERK: 48 (53 b 24 3 . RERA BOBWR .
FFRZEH: _KZT semester;  FBBIFTR: ARSI IR/
FREA: _ HREEM TR

IL, & RS 2= 25

RS TR A

I, SBHRE:

BUARE AT . A AU % 4%

IV, ¥ Hi5:

ATRFEMN 1 AR TR R R A S BRI EZW FCRE R . BB AR L RS ATy
M B EBMEoAR 58 &, RN TER k&, BiERfS%se. e LE. gt T
FES R E R G . ARRNEEA R AA TR AR ABOR U T 2 e, R R i
MIEAR G et RELFENMEA G s, BMEFRSRMZE, EYER SRS L ZH 5



R R PIREAPUIR, Gl EiRe2 ], e B ARG IEA, Dy S B IRHERT 7T BORFH™ fhoT kK T
TR A T %

V. BEE

B PEIN THARM S EIEEAE R B, k. Bot. SRS . il R M 52
ROAR . Doy ML AR S M BN, A2 AR ARGV B AL 221k BT R4 T BEATAS I FR VA A
W AINERSRENFEEASCHREAWE AL AR SR AR RN SRS 2 a5, &
I CEEHIEOR . B EVEAR SR EEANS O/ TR, IR, TR, ERTE. &4
Jot TARAAR 7 iR e 0 35 AR B ia BT SO R AAE i T R R . i E R S Z e T ENEURE
AE TR B IR ATRNR . RN NS BRI 2 RN A B i I TSI BOR IR AR . B A HOR 5
M EENSEIEHEY TR BT 40T FER TR A UL ™ K 5 5 AL 5 VR
FEIE FE AN 0 i Lol P R

The main content of food nutrition and safety includes research progress of food nutrition and safety indicators

of nutrition and safety indicators affecting human health, and food processing control technology.
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Science, Nature, Annual Review of Food Science and Technology, Trends In Food Science & Technology,
Food Chemistry, Food and Bioprocess Technology, Journal of Agricultural and Food Chemistry, Food Research
International, Food Engineering Reviews, Food Quality and Preference, Journal of Sensory Studies, Journal of
Food Engineering, Food Reviews International, Food Analytical Methods, Annual Review of Food Science and
Technology, Comprehensive Reviews in Food Science and Food Safety, Food Chemistry, et al.
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Course name: Special theme on food science and technology

Course code: EB083200C1801

I. Scheduled Teaching hours: _48 (experiments:__ hours) credits: _3 ; Course type: _Core Professional

Course ;

Opening semester: _Autumn semester;  Assessment method: _activity report/Oral quiz/ Experiment ;

Opening unit: School of Food and Biological Engineering

II. Applicable disciplines and professional degree categories:



Ph.D. candidate of Food Science and Engineering
III. Prerequisite course:
Modern food testing technology, Food processing machinery and equipment

IV. Teaching objective:

The main contents of the course are to make the students understand the main research progress in the field of
food science and technology. Special theme on food science and technology includes five aspects: food non-
destructive testing technology and equipment, food physical processing technology and equipment, food nutrition
and safety, food biosafety, and food bioengineering and intelligent equipment food. The main contents of the course
are to make the students understand the main research progress in the field of food science and technology, especially
on the development course and the present situation of the four main research directions: food physical processing
technology and equipment, rapid nondestructive testing technology and equipment, food nutrition and safety food,
and biological technology and equipment. And with these studies, to make students master the theoretical basis and
provide basic technical methods for the related fields of scientific research, technology and new product
development work.

V. Teaching methods

Food physical processing technology and equipments includes ultrasonic, electromagnetic field, microwave, laser,
high pressure and other physical methods. Nondestructive testing technology and equipment refers to testing of the
original premise of subject physical and chemical properties without the destruction, which is based on various
properties of sound, light, electricity, magnetic etc. The main content of food nutrition and safety includes research
progress of food nutrition and safety indicators of nutrition and safety indicators affecting human health, and food
processing control technology. The main content of food biotechnology and equipments includes the research
progress and application in food industry of microbial engineering, enzyme engineering, cell engineering, gene

engineering, protein engineering, and biological control of postharvest diseases of agricultural products.

VI, Course content, class hour distribution and requirements for students:

Chapter 1 Food physical processing technology and equipments (10 credit hours)
1. Progress on food ultrasonic processing technology and equipment

Progress on food electromagnetic field processing technology and equipment

Progress on food infrared processing technology and equipment

Progress on food physical mutagenesis technology and equipment

Progress on food ultra-high pressure processing technology and equipment

AN L B W

Progress on food microwave processing technology and equipment



Chapter 2 Food fast nondestructive testing technology and equipments (10 credit hours)
1. Progress on nondestructive testing technology and equipments based on the basic characteristics of
photoacoustic power
2. Progress on electromagnetic and ray detection technology and equipments
3. Progress on visual information detection technology and equipment
4. Progress on olfactory sense taste information detection technology and equipments
5. Progress on new sensing technology and equipments
6. Progress on multi information fusion detection technology and equipments
Chapter 3 Food nutrition and safety (8 credit hours)
1. Summary of food nutrition and safety
2. Progress on food nutrition and human health
3. Progress on food borne diseases and food safety control
4. Progress on food processing and food nutrition and safety
Chapter4 Food biosafety (12 credit hours)
1. Summary of Food biosafety
2. Progress on Food microbiological safety
3. Foodborne Pathogens and Food Safety
Chapter5 Food biotechnology and equipments (8 credit hours)
1. Basic composition of biotechnology and research progress at home and abroad
2. Progress on application of microbiological engineering in the food industry
3. Progress on enzyme engineering, cell engineering, gene engineering and protein engineering in the food
industry

4. Progress on biological control of postharvest diseases of agricultural products

VII. Teaching material, main Reference books and Other reference materials for students:

There is no fixed book for this course, but it mainly refers to international authoritative academic journals in
related fields.

Teaching material:

Reference books:

Other reference materials:

Science, Nature, Annual Review of Food Science and Technology, Trends In Food Science & Technology,
Food Chemistry, Food and Bioprocess Technology, Journal of Agricultural and Food Chemistry, Food Research
International, Food Engineering Reviews, Food Quality and Preference, Journal of Sensory Studies, Journal of
Food Engineering, Food Reviews International, Food Analytical Methods, Annual Review of Food Science and

Technology, Comprehensive Reviews in Food Science and Food Safety, Food Chemistry, et al.



VII. Lecture(s):
Zou Xiaobo, Ma Haile, Zhang Hongyin, Xu Bin, Gao Ruichang, Shi Jiyong, Guo Zhiming, Cui Haiying, Wang Yun
IX. Responsible for syllabus design:

Zou Xiaobo
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Introduction of the Course: Modern Food Chemistry

Course Name: Modern Food Chemistry
Credit: 2
Teaching hours: 32

Contents of the Syllabus:

Modern Food Chemistry is a core of professional basic courses for food science and engineering major. The main
contents are divided into 8 chapters by the main components in food materials including introduction, water,
carbohydrate, lipid, peptide and protein, vitamin, pigment, and flavor. The objectives of this course are to (1)
introduce the definition, structure, properties and functions of the main components in food materials, (2) reveal the
interactions between these components and changes of these components during food processing and storage, and
(3) represent the effects of these reactions and changes on food quality. This course highlights the relationship
between food component and food quality, which provides a broad theoretical basis for students who engage in the

food processing, preservation and new product development.
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Course name: Modern Food Chemistry
Course code: EB083200D1801

I. Scheduled Teaching hours: _32 (experiments: Q hours) credits: _2 ; Course type: _directional selective

course

Opening semester: _Spring semester; Assessment method: _activity report

Opening unit: ___Food and biological engineering school

II. Applicable disciplines and professional degree categories:
Food science and engineering Doctor

III. Prerequisite course:
Biological chemistry, Organic chemistry

IV. Teaching objective:

The objectives of this course are to (1) introduce the definition, structure, properties and functions of the main
components in food materials, (2) reveal the interactions between these components and changes of these
components during food processing and storage, and (3) represent the effects of these reactions and changes on food
quality. This course highlights the relationship between food component and food quality, which provides a broad
theoretical basis for students who engage in the food processing, preservation and new product development.

V. Teaching methods

1. Multimedia teaching and network teaching

2. The examination of the course includes two parts: 10% classroom performance and 90% activity report
VI, Course content, class hour distribution and requirements for students:

Chapterl Introduction (2 hours)
1. Scope and development history of food chemistry
2. Research content of food chemistry
3. Effect of chemistry changes on food quality, nutrition, and safety

Chapter2 Water (2 hours)
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1. Effects of water on food processing and storage
2. Water and drying technology
Chapter3 Carbohydrates (6 hours)
1. Basic concepts, categories and functions
2. Structure and properties of monosaccharides and polysaccharides
3. Introduction to non-sugar sweeteners
Chapter4 Lipids (6 hours)
1. Structure and nomenclature of lipids
2. The physical properties of lipids
3. Ogxidation and thermal decomposition of lipids
4

. Food plasticity and flavor

Chapter5 Peptides and proteins (6 hours)
1. Types of proteins
2. Structure and properties of proteins
3. Enzymatic hydrolysis of proteins and separation and purification of peptides

Chapter6 Vitamins (2 hours)
1. The structure and classification of vitamins
2. The characteristics of the human needs of vitamins
3. Changes of vitamins in food processing and storage

Chapter7 Pigments (4 hours)
1. Classification, structures and properties of pigments
2. Nutritional and toxic effects of pigments
3. Regulation and control of pigment in foods

Chapter8 Flavors (4 hours)
1. Classification and properties of flavor substances in food
2. Detection of flavor substances

VII. Teaching material, main Reference books and Other reference materials for students:

Reference books: 1. Owen R. Fennema. Food Chemistry. New York, Marcel Dekker, Inc., 1996;
Other reference materials: 1. Belitz, H. D., Grosch, W. Food Chemistry. New Yolk: Springer verlag, Berlin

Heidelberg, 1999
VII. Lecture(s): Qu Wenjuan, Zhou Chenguang, Zheng Kaiyi

IX. Responsible for syllabus design: Qu Wenjuan
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Introduction of the Course:__Advances in Food Science and Technology

Course Name: Advances in Food Science and Technology
Credit: 2

Teaching hours: 32

Contents of the Syllabus:

The food industry is the livelihood industry, is the national economy important pillar industry. The sustainable
and stable development of food industry depends on the continuous progress of food technology, which is based on
the cutting-edge research results of food science. Renowned experts and leaders from home and abroad in the field
of food will be specially invited to give lectures in the form of academic lectures on special topics, carry out cutting-
edge research discussions, understand the research trends and progress at home and abroad, and guide academics to
put forward suggestions on future research directions. Through learning this course, make students understand the
main research progress in the field of food science and technology at home and abroad and the development trend,
especially the school food science and engineering discipline of the five main research direction of nondestructive
testing technology and intelligent agricultural food physical equipment, food processing technology and equipment,

food nutrition and health, food safety, food, biological engineering and the development and research status of



intelligent equipment, for the relevant scientific research, technological development in the discipline and new

product development work to lay the theoretical foundation and provide basic technical method.
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Science, Nature, Annual Review of Food Science and Technology, Trends In Food Science & Technology,
Food Chemistry, Food and Bioprocess Technology, Journal of Agricultural and Food Chemistry, Food Research
International, Food Engineering Reviews, Food Quality and Preference, Journal of Sensory Studies, Journal of
Food Engineering, Food Reviews International, Food Analytical Methods, Annual Review of Food Science and

Technology, Comprehensive Reviews in Food Science and Food Safety, Food Chemistry, et al.
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Course name: Advances in Food Science and Technology

Course code: EB083200D1814

I. Scheduled Teaching hours: _32 (experiments:__ hours) credits: _2 ; Course type: _Core Professional

Course ;

Opening semester: _Autumn semester;  Assessment method: _activity report/Oral quiz/ Experiment ;




Opening unit: School of Food and Biological Engineering

II. Applicable disciplines and professional degree categories:
Food Science and Engineering
III. Prerequisite course:
Modern food testing technology, Food processing machinery and equipment

IV. Teaching objective:

The food industry is the livelihood industry, is the national economy important pillar industry. The sustainable
and stable development of food industry depends on the continuous progress of food technology, which is based on
the cutting-edge research results of food science. Renowned experts and leaders from home and abroad in the field
of food will be specially invited to give lectures in the form of academic lectures on special topics, carry out cutting-
edge research discussions, understand the research trends and progress at home and abroad, and guide academics to
put forward suggestions on future research directions. Through learning this course, make students understand the
main research progress in the field of food science and technology at home and abroad and the development trend,
especially the school food science and engineering discipline of the five main research direction of nondestructive
testing technology and intelligent agricultural food physical equipment, food processing technology and equipment,
food nutrition and health, food safety, food, biological engineering and the development and research status of
intelligent equipment, for the relevant scientific research, technological development in the discipline and new

product development work to lay the theoretical foundation and provide basic technical method.

V. Teaching methods

Focus on explaining the frontier trends and development trends of various research directions of food, and carry

out interactive teaching in the form of special lectures.

VI. Course content, class hour distribution and requirements for students:

Chapter 1 Basic Concepts of Food Science and Technology and Development Trends at home and abroad (2 hours)
Chapter 2 Frontiers of Food Storage and Preservation Technology (2 hours)

Chapter 3 Frontiers of Biological control of Postharvest Diseases of Agricultural Products (4 hours)

Chapter 4 Advances in Food Physical Processing Technology (4 hours)

Chapter 5 Advances in food Separation and Extraction Technology (2 hours)

Chapter 6 Advances in the Frontier of Functional Food (4 hours)

Chapter 7 Concepts and Methods of Rapid Nondestructive Testing of Food (2 hours)

Chapter 8 The frontier of rapid Nondestructive Testing technology for Food (4 hours)



Chapter 9 Frontier of Rapid Nondestructive Testing equipment for Food (4 hours)
Chapter 10 Research Progress of Food Nutrients (4 hours)
Chapter 11 Advances in Probiotics and Applied Technologies (2 hours)

Chapter 12 Progress of Food Safety Control in Lecture 12 (2 hours)

VII. Teaching material, main Reference books and Other reference materials for students:

There is no fixed book for this course, but it mainly refers to international authoritative academic journals in
related fields.

Teaching material:

Reference books:

Other reference materials:

Science, Nature, Annual Review of Food Science and Technology, Trends In Food Science & Technology,
Food Chemistry, Food and Bioprocess Technology, Journal of Agricultural and Food Chemistry, Food Research
International, Food Engineering Reviews, Food Quality and Preference, Journal of Sensory Studies, Journal of
Food Engineering, Food Reviews International, Food Analytical Methods, Annual Review of Food Science and

Technology, Comprehensive Reviews in Food Science and Food Safety, Food Chemistry, et al.

VII. Lecture(s):
Zou Xiaobo, et.al
IX. Responsible for syllabus design:

Zou Xiaobo
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Introduction of the Course: Laboratory standard operating procedures and

skills

Course Name: Laboratory standard operating procedures and skills
Credit: 2

Teaching hours: 32

Contents of the Syllabus:

Laboratory standard operating procedures and skills is an obligatory course for students who want to work in a
lab. Through case studies of various kinds of lab safety issues, students will get to know and realize the importance
and necessity of lab safety, and raise their awareness of lab safety, make sure they know the principle that human
life is of the greatest importance when working in the lab. The course will further teach the students about the
knowledge related to lab safety, as well as the basic operating skills to achieve this goal. The course ensures every
student will master the all the knowledge and skills related to lab safety, especially in his or her own field. Through
theoretical lectures and hands-on experiment, students will have basic knowledge about safety and operating skills,
be familiar with lab safety rules and obey the rules. Students will learn the basic knowledge and skills about first-
aid, and learn how to properly deal with the emergency in a lab.

The main content includes basic knowledge about lab safety, safety related to water usage, safety related to



electricity usage, dangerous effect and exposure risk of chemicals and management, classification of bio labs and
safety management, basic knowledge about risk assessment of lab. Students will be familiar with the use of fire
extinguisher, know the protection measures needed in the lab, raise safety awareness and know how to deal with lab

waste.
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Course name: Laboratory standard operating procedures and skills

Course code: EB083200D1813

I. Scheduled Teaching hours: 32 (experiments: 14 hours) credits: 2; Course type: _obligatory




Opening semester: _Autumn semester;  Assessment method: _Open book written test / Experiment ;

Opening unit: _School of Food and Biological Engineering

II. Applicable disciplines and professional degree categories:

Master students in the major of food science and engineering, and also other related areas.

III. Prerequisite course:

None

IV. Teaching objective:

Through lectures and hands-on experiment, students will learn the following knowledge and skill:

1. Knowledge: 1) basic protection in lab; 2)fire extinguish; 3)water/electricity safety; 4)hazards of chemicals and
classification; 5) storage and management of chemicals; 6) dangerous effect of common chemicals and emergency
dealing methods; 7)basic knowledge about biosafety; 8) disinfection and sterilization;9)pathogen management; 10)
risk assessment of gene engineering; 11)Prevent the emergency in biolab and dealing with emergency.

2. Skill and awareness: 1) raise awareness of safety, rules and protection; 2)learn how to deal with emergency in
lab; 3)risk assessment about lab safety; 4)basic skills of safe operation in lab. Students will learn how to protect
themselves and others, respect the life and be responsible.

V. Teaching methods

lectures, hands-on experiment, case study, video clips

VI. Course content, class hour distribution and requirements for students:

Chapter 1 Introduction (3 hours)

1. Importance of lab safety

2. The aim of this course

3. main content

4. typical safety issues: case study

Chapter 2 General safety (3 hours)

1. Contact info for emergency- hospital and police in campus

2. Label and other info cards in lab

3. Layout of lab

4. Be familiar with lab environment

5. Cautions and forbidden in lab

6. Personal protection before entering the lab

7. Measures be taken before leaving the lab



8. First-aid knowledge in lab

Chapter 3 Fire safety (2 hours)

1. The labels of fire safety

2. Risk of fire in lab

3. Basic knowledge in dealing with fire in lab

Chapter 4 water/electricity safety (2 hours)

1. Basic knowledge of electricity

2. Deal with electricity leakage

3. Safety of water usage

4. Heating equipment safety

5. High-speed equipment safety

Chapter 5 Risk, classification and label of chemical (3 hours)
1. Dangerous effect of chemical and classification

2. Label of dangerous chemicals

3. Protection measures for dangerous chemicals

Chapter 6 Storage and management of chemicals (2 hours)
1. Management and usage of dangerous chemical

2. Storage and usage of organic reagent

3. Classification, storage and usage of inorganic acids/alkaline
Chapter 7 Risk of common chemicals and emergency dealing (4 hours)
1. Spill of acids/alkaline

2. Corrosive reagent

3. Leakage of gas

4. Other emergency situation

Chapter 8 Safety and protection in bio-lab (4 hours)

1. Classification of bio-labs

2.Personal protection

3. Common risk and dealing methods

Chapter 9 Major equipment in bio-lab and the operation (4 hours)
1. Biological safety cabinet

2. Autoclave



3. Others

Chapter 10 Potential risk and assessment of gene engineering (3 hours)

1. Recombined DNA

2. Risk of use of genetically modified products

3. Gene editing/therapy

Chapter 11 Emergency and measures in biolab (2 hours)

1. Prevent the risk

2. Emergency handling

VII. Teaching material, main Reference books and Other reference materials for students:
Reference books: National Research Council. (2011). Prudent practices in the laboratory: handling and management
of chemical hazards, updated version.

VII. Lecture(s):

Yulong Bao, Xinjuan Hu, Yiming Zhao

IX. Responsible for syllabus design:

Yulong Bao, Xinjuan Hu, Yiming, Zhao



Introduction of the Course: Nondestructive Detection Techniques and

Equipments for Food and A gro-Products
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Course Name: Nondestructive Detection Techniques and Equipments for Food and Agro-Products
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Credit: 2
oy 2

Teaching hours: 32
Ff: 32
Contents of the Syllabus:

TR RN N Z

This is a specialized elective course for doctoral candidates in the field of food science and engineering. The
teaching contents consist of Near Infrared Spectroscopy Technology, Computer Vision Technology, Hyper and
Multi-spectral Imaging Technology, Biomimetic Sensor Technology and Biosensor Detection Technology. This
course shall describe the principles, methods, characteristics, equipments and applications of each testing method,
etc. In the teaching process, blackboard writing, power point presentations, case analysis, experimental teaching
and other teaching methods would be adopted comprehensively. After the completion of this course, the student will
be able to use the food nondestructive detection techniques in practice. According to the characteristics and
background of food science and engineering, the basic knowledge of food nondestructive detection techniques is
combined with its practical application in food analysis. Through the study of the theoretical part of this course,
students can further deepen their understanding of the basic theory, principles and equipment composition of food
nondestructive detection techniques, and get familiar with the basic components and analysis process of analytical
instruments and equipments, qualitative and quantitative analysis methods and the main influencing factors.
Through case teaching and experimental teaching, the students will be acquainted with the basic operation skills of
relevant technologies and have the ability to analyze and solve corresponding technical operations and problems.
The study of this course will lay the foundation for future research work involving food analysis and testing. The
main objective of this course is to develop students' ability to use nondestructive testing techniques to solve complex
food analysis and testing problems. The students shall not only understand the principles, methods, characteristics
and applications of each testing method, but also be able to execute the correct selection of a non-destructive testing

method/equipment to check and evaluate the quality of food.
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Course name: Nondestructive Detection Techniques and Equipments
for Food and Agro-Products

Course code: EB083200D1817
HRELAHK: BRRRERLHERIBAREES
BT : EB083200D1817

| « Scheduled Teaching hours: _32 (experiments: _6 hours) credits: _ 2 ; Course type: Specialized
Elective Course;
Opening semester: Autumn semester;  Assessment method: _Essay Report ;

Opening unit: School of Food and Biological Engineering
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1. Applicable disciplines and professional degree categories:

Applicable discipline: Food Science and Engineering and its secondary discipline; Degree Category:

Engineering Doctorate
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Il Prerequisite course:



Basics of Computer Applications, Electronics in Electrical Engineering, Food Chemistry, etc.
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IV, Teaching objective:

Students will learn how to use non-destructive detection techniques to detect the quality of food and learn some
simple principles of non-destructive detection technologies. Students will understand the relevant equipment and
composition involved in non-destructive detection techniques. Knowledge gained in this course would expose
students to applications and prospects of non-destructive detection techniques in the field of food science and

engineering.
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V. Teaching methods

Blackboard writing/PPT teaching/case analysis/experiment
V. ik
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VI, Course content, class hour distribution and requirements for students:

VI, RENE. RSRULREER
Chapter 1 Introduction
(4 credits hours)
1. Concept of non-destructive detection methods and related theories
2. The role and significance of non-destructive testing in food science
3. Applications and characteristics of commonly used nondestructive detection methods
Requirements: Understand the commonness and characteristics of different nondestructive detection

methods, as well as the applications and characteristics of commonly used nondestructive detection methods.
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Chapter 2 Principle and Application of Near Infrared Spectroscopy Technology (6 credits hours)

1. Overview of near-infrared spectroscopy technology
2. Instrument and equipment of near infrared spectroscopy

3. Examples of related application



Requirements: Understand the basic instrument and equipment designs in near infrared spectroscopy
system; familiar with the main structure, working principle, analysis flow and related application of near

infrared spectroscopy.
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Chapter 3 Principle and Application of Computer Vision Technology (4 credits hours)
1. Overview of computer vision technology
2. Components and equipment of computer vision systems
3. Examples of related application
Requirements: Understand the principle of computer vision technology, understand the basic
composition and equipment of computer vision system, and be familiar with the characteristics and applications

of computer vision technology.
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Chapter 4 Principle and Application of Hyper and Multi-Spectral Imaging Technology
(6 credits hours)

1. Overview of spectral imaging technology

2. The principle of hyperspectral imaging and multi-spectral imaging

3. Equipment of hyperspectral imaging and multi-spectral imaging

4. Examples of related applications of spectral imaging

Requirements: Understand the characteristics of spectral imaging technology; understand the
relationship between spectral imaging, spectroscopy and computer vision. Master the basic structure of hyper
and multi-spectral imaging systems, the image forming principle, data analysis, processing and modeling
method of spectral images. Familiar with their equipments and typical applications in the field of food and

agricultural products.
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Chapter 5 Principle and Application of Biomimetic Sensor Technology (6 credits hours)

1. Overview of biomimetic sensor technology

2. The principle of electronic nose technology

3. The principle of electronic tongue technology

4. Detection device of electronic nose and electronic tongue technology

5. Examples of related application

Requirements: Understand the principle of biomimetic sensor technology; Understand the system
components of electronic nose and electronic tongue technologies; Master the main structure, working
principle and analysis process of electronic nose and electronic tongue systems; Familiar with the

characteristics and applications of biomimetic sensor analysis.
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Chapter 6 Principle and Application of Biosensor Technology (6 credits hours)

[ T S S

1. The principle of biosensor technology

2. Overview of upconversion fluorescence, Surface enhanced Raman spectroscopy and electrochemical

sensor technologies

3. Instrument and Equipment of biosensor technology

4. Related examples of biosensor technology

Requirements: Understand the theoretical principles and applications of the (nano) biosensors. The
components, detection mechanisms, and characteristics of various biosensors; Acquaintance with the basic
principles of upconversion fluorescence, surface-enhanced Raman spectroscopy and electrochemical sensor
technologies. The strategies learned will be implemented in the design of biosensors for food safety and quality

evaluation.

BAE EYEBBRARNEESMNA (6 S£HT)
1. AR IR (S A i



2. BRAHGOL. RImBG RIS 6 A AL AR BRI id

3. MR IR AR B %

4. LIRS BIAH OGN

ZOR: T (90K AV EE RN, 1RSSR E VAR AR A 4Lt A LELAN
FAEs K BRI, RIS 2 ik A AL AR ORI A B s FRR P BTN T
B i A E A R B A RS et

Class Hour Distribution:

Chapters Teaching hours | Experiments
Chapter 1 Introduction 4
Chapter 2 Principle and Application of Near Infrared A 5
Spectroscopy Technology
Chapter 3 Principle and Application of Computer Vision A
Technology
Chapter 4 Principle and Application of Hyper and Multi-Spectral A 5
Imaging Technology
Chapter 5 Principle and Application of Biomimetic sensor A 5
Technology
Chapter 6 Principle and Application of Biosensor Technology 6
Total 26 6
BRI 23
B ikt LU
B 55 4
BFE EASMCEBARKIRE &M 4 2
BEF RN SR KR RN 4
SENE LMD 6T BB AR K R & A 4 2
BhE EABREARKRERMA 4 2
BANE EVEBRBRKRE KM 6
Eit 26 6

VII, Teaching material, main Reference books and Other reference materials for students:
Teaching material:
1. Quansheng Chen, Hao Lin, Jiewen Zhao. Advanced Nondestructive Detection Technologies in Food
[M]. Springer Singapore, 2021.
2. Xiaobo Zou, Jiewen Zhao. Nondestructive Measurement in Food and Agro-products [M]. Springer
Dordrecht, 2015.

Reference books:



1. Bosoon Park, Renfu Lu. Hyperspectral Imaging Technology in Food and Agriculture [M]. Springer
New York, 2015.

2. Rafael C. Gonzalez & Richard E. Woods, Digital Image Processing (4th Edition) [M]. Pearson, 2018.

3. Emil W. Ciurczak, Benoit Igne, Jerome Workman, Jr., Donald A. Burns. Handbook of Near-Infrared
Analysis (4th Edition) [M]. CRC Press, 2021

4. Ping Wang, Qingjun Liu, Chunsheng Wu, K. Jimmy Hsia. Bioinspired Smell and Taste Sensors [M].
Springer Dordrecht, 2015.

5. Yoon, Jeong-Yeol. Introduction to biosensors: from electric circuits to immunosensors. Springer,
2016.

Other reference materials:

Recent academic papers published in related fields.

Recommend a number of authoritative international academic journals (but not limited to these): Science,
Nature, Nature Food, Trends in Food Science & Technology, Comprehensive Reviews in Food Science and Food
Safety, Annual Review of Food Science and Technology, Critical Reviews in Food Science and Nutrition,
Biosensors and Bioelectronics, Journal of Hazardous Materials, Food Chemistry, Sensors and Actuators B:
Chemical, Journal of Agricultural and Food Chemistry, Food Control, Food Research International, Journal of Food
Engineering, LWT-Food Science and Technology, Journal of Food Composition and Analysis, Food Analytical
Methods.

Vil Bkt EESHHENEMSEH
bt
1. Quansheng Chen, Hao Lin, Jiewen Zhao. Advanced Nondestructive Detection Technologies in Food.
Springer Singapore, 2021.
2. Xiaobo Zou, Jiewen Zhao. Nondestructive Measurement in Food and Agro-products. Springer

Dordrecht, 2015.

22X+ H:
1. Bosoon Park, Renfu Lu. Hyperspectral Imaging Technology in Food and Agriculture. Springer New
York, 2015.

2. Rafael C. Gonzalez & Richard E. Woods, Digital Image Processing (4th Edition). Pearson, 2018.
3. Emil W. Ciurczak, Benoit Igne, Jerome Workman, Jr., Donald A. Burns. Handbook of Near-Infrared
Analysis (4th Edition) [M]. CRC Press, 2021
4. Ping Wang, Qingjun Liu, Chunsheng Wu, K. Jimmy Hsia. Bioinspired Smell and Taste Sensors.
Springer Dordrecht, 2015.
5. Yoon, Jeong-Yeol. Introduction to Biosensors: From Electric Circuits to Immunosensors. Springer,
2016.
HESHEMH:
AHORAIEIE B R R AR, HEFEE T E AU AR T ((EAJEFR T H): Science, Nature, Nature
Food, Trends in Food Science & Technology, Comprehensive Reviews in Food Science and Food Safety, Annual
Review of Food Science and Technology, Critical Reviews in Food Science and Nutrition, Biosensors and

Bioelectronics, Journal of Hazardous Materials, Food Chemistry, Sensors and Actuators B: Chemical, Journal of



Agricultural and Food Chemistry, Food Control, Food Research International, Journal of Food Engineering, LWT-
Food Science and Technology, Journal of Food Composition and Analysis, Food Analytical Methods.

VI, Lecture(s): Ouyang Qin, Huang Xingyi, Li Huanhuan, Wang Chengquan, Tian Xiaoyu, Waqas Ahmad
VIIL AFUREBOM: BRBHEE. 3EAZE. ZEX0OR. EA4. HBEFI. Wagas Ahmad

IX. Responsible for syllabus design:
Ouyang Qin
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Introduction of the Course: Modern Food Instrumental Analysis

Course Name: Modern Food Instrumental Analysis



Credit: 3
Teaching hours: 48

Contents of the Syllabus:

Modern Food Instrument Analysis is a course which introduces the application of modern instrumental analysis
technology and method in food research. This course is a professional elective course for postgraduate students in
the field of food science and engineering.

In this course, the main instrumental analysis technologies introduced can generally be categorized as
spectroscopic, chromatographic, Quantitative Real-time PCR (qPCR) and ELISA technology. And the application
of these technologies and methods in food research.

Spectroscopic technology includes UV/vis and Fluorescence Spectrometry, IR and Raman Spectrometry,
Atomic Absorption and ICP Spectrometry, Mass Spectrometry (including Biological Mass Spectrometry,
Chromatography-Mass Spectrometry).

Chromatographic technology includes Gas Chromatography, Classical Liquid Chromatography and High
Performance Liquid Chromatography.

Quantitative Real-time PCR (qPCR) and ELISA

In the teaching process, blackboard writing, presentation, case analysis, experimental teaching and other
teaching methods are comprehensively used. According to the characteristics and professional background of the
discipline of food science and engineering, the combination of basic theoretical learning of modern instrumental
analysis methods with their practical application in food analysis is strengthened. Through the study of the theory
part of this course, students can further deepen their understanding of the basic theory and basic principle of modern
instrument analysis methods, and be familiar with the basic structure and analysis process of analytical instruments,
qualitative and quantitative analysis methods and main influencing factors; Finally, they have the ability to
comprehensively use modern instrument analysis methods to conduct qualitative and quantitative analysis of food
components; Through case teaching and experimental teaching, students will be familiar with the basic operating
skills of relevant instruments and have the ability to analyze and solve the operation and operation problems of
instruments; Through the study of this course, students will be able to apply modern instrument analysis methods,
solve practical problems in the process of food analysis and detection according to existing standards and analysis
methods, and finally develop analysis methods and research plans using the theories and technical means learned,
laying a foundation for future research involving food analysis and detection. The main purpose of this course is to
cultivate students to have good professional spirit, professional ethics and professional ethics, and to be brave in
independent practice and initiative innovation; Cultivate students' ability to comprehensively use modern instrument
analysis methods to solve complex food analysis and detection problems.

Evaluation:

Report: There will be a final report given at end of this course.
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1. Teaching material: Principles and Techniques of Practical Biochemistry (5th Edition). Keith Wilson and
John Walker, Cambridge Press, 2000.

2. Reference books: Instrumental Analysis (Fifth edition). Douglas A. Skoog, F. James Holler, Timothy A.
Nieman, Philadelphia : Saunders College Pub. ; Orlando, Fla. : Harcourt Brace College Publishers, c1998.

3. BUAREMAGIIEOR. A8/, A ER TR . 2021, 5=

4. BARLER AT, XIZAR. mAEEE HIRAE. 2015, 5=

5. Ahuja, S., Jespersen, N. Modern instrumental analysis. Elsevier Science Ltd.

6. Charles, S. Capillary Electrophoresis: Methods and Protocols. Humana Press.
7

Skoog A. Pinciples of instrumental analysis. 4ed. Barcourt Brace College Publishers.
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Course name: Modern Food Instrument Analysis

Course code: EB083200D1808

| v Scheduled Teaching hours: 48 (experiments: 4 hours) credits: 3; Course type: _Specialized
Elective

Course_;

Opening semester: _Spring semester; Assessment method: _ Activity report

Opening unit: __ School of Food and Biological Engineering

1. Applicable disciplines and professional degree categories:
Food Science and Engineering, MS, PhD

Il Prerequisite course:
Analytical Chemistry. Biochemistry
IV, Teaching objective:
The main contents of the course include the basic principles and application skills of common instrument
analysis methods, such as spectroscopy, chromatography, mass spectrometry, Quantitative Real-time PCR (qPCR)
and ELISA. Through the learning of this course, students can master the principles, structural characteristics and

analysis methods of modern common instruments, and have the ability to solve various practical problems with



various modern instruments.

V. Teaching methods
PPT classroom instruction and experiments
VI, Course content, class hour distribution and requirements for students:

Chapter One Introduction

1. Tasks and basic connotation of modern instrument analysis

(2 hours)

2. Development of modern instrumental analysis and classification of analytical methods

3. Characteristics of modern instrument analysis and selection of analysis methods

Chapter Two UV visible absorption spectrum
1. Basic Concept and Connotation of Spectral Analysis
2. The mechanism of ultraviolet visible absorption spectrum
3. Law of absorption
4. The influence factors of ultraviolet visible absorption spectrum
5. Ultraviolet visible absorption spectrometer

6. Application of UV visible absorption spectroscopy in food analysis

(4 hours)

Experiment: Analysis of protein concentration in food by UV visible absorption spectrum (2 hours)

Chapter Three Fluorescence spectrum
1. The basic principle of fluorescence emission spectroscopy
2. Fluorescence quantum efficiency
3. Factors affecting fluorescence emission spectra
4. Fluorescence spectrometer
5. Application of fluorescence emission spectroscopy in biochemical analysis
Experiment: Analysis of Riboflavin (Vitamin B;) by Fluorescence Spectrophotometry
Chapter Four Infrared absorption spectrum
1. The basic principle of infrared absorption spectroscopy
2. Relationship between infrared absorption spectrum and molecular structure
3. Infrared spectrometer
4. Application of infrared absorption spectroscopy in food analysis
Experiment: Analysis of benzoic acid in food by infrared spectroscopy
Chapter Five Atomic absorption and ICP
1. Summary
2. Characteristics of atomic absorption spectrometry
3. The relationship between the absorbance and the concentration of the sample
4. Atomic absorption spectrometer
5. Determination
6. ICP
Experiment: Determination of Heavy metal element in Food
Chapter Six Raman spectroscopy

1. Overview of Raman spectroscopy technology

(2 hours)

(2 hours)
(2 hours)

(2 hours)
(2 hours)

(2 hours)
(4 hours)



2. Raman spectrometer

3. Examples of related application

Experiments: Raman based sensor for chemical contaminant in food samples (2 hour

s)

Chapter Seven Classical liquid chromatography and high performance liquid chromatography (4

hours)
1. Classification of liquid chromatography
2. Instrument of HPLC
3. Main separation types and principles
4. Stationary and mobile phases of liquid chromatography

5. Qualitative and quantitative analysis methods and application of liquid chromatography

Experiment: Determination of Organic Acids in Food by HPLC (2 hours)

Chapter Eight Gas chromatography (2 hours)

—_—

. Introduction to gas chromatography
. Gas chromatograph

. Gas chromatographic stationary phase

2

3

4. Gas chromatographic detector

5. Selection of separation operation conditions
6

. Qualitative and quantitative analysis methods and application of gas chromatography

3

Application of GC in food analysis

Experiment: Analysis of ethanol content in liquor by gas chromatography (2 hours)

Chapter Nine Mass spectrum

1. Summary of mass spectrometry

2. The basic principle of mass spectrometric analysis

3. The basic structure and analysis process of mass spectrometer
4. Analysis of mass spectrogram

5. Chromatography-mass spectrometry

Experiment: Analysis of volatile components in food by gas chromatography-mass spectrometry (2

hours)

hours)

(4 hours)

Chapter Ten Biological mass spectrometry (2
1. Summary
2. Mass spectrometer
3. lonization mode (matrix assisted laser desorption and ionization, electrospray ionization)
4. Analyzer
5. Tandem mass spectrometry
6. Progress in the application of mass spectrometry in protein identification
Chapter Eleven Quantitative Real-time PCR (qPCR) and ELISA (2 hours)

1. The principles of qPCR and ELISA



2. Requirements of qPCR and ELISA
3. Application of qPCR and ELISA

Experiment: Using qPCR to verify the exogenous genetic contamination of food (2 hours)

VII. Teaching material, main Reference books and Other reference materials for students:

1. Teaching material: Principles and Techniques of Practical Biochemistry (5th Edition). Keith Wilson
and John Walker, Cambridge Press, 2000.

2. Reference books: Instrumental Analysis (Fifth edition). Douglas A. Skoog, F. James Holler, Timothy A.
Nieman, Philadelphia : Saunders College Pub. ; Orlando, Fla. : Harcourt Brace College Publishers, c1998.

3. BUREMAIEOR. A8k, BXASC o ERR Tl k. 2021, 25 =

4. BARLER N, XIZAR mAEEE HIRAE. 2015, 5=

5. Ahuja, S., Jespersen, N. Modern instrumental analysis. Elsevier Science Ltd.

6. Charles, S. Capillary Electrophoresis: Methods and Protocols. Humana Press.
7

Skoog A. Pinciples of instrumental analysis. 4ed. Barcourt Brace College Publishers.
Other reference materials:
Research papers in international academic journals in this field.

VII. Lecture(s):
Qingzhi Ding, Ronghai He, Lin Luo, Yansheng Zhao, Huanhuan Li, Rong Zhang, Yulong Li

IX. Responsible for syllabus design:

Qingzhi Ding, Ronghai He, Lin Luo, Yansheng Zhao, Huanhuan Li, Rong Zhang, Yulong Li
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Introduction of the Course:__Modern Physical Processing Technologies and

Equipments

Course Name: Modern Physical Processing Technologies and Equipments
Credit: 2

Teaching hours: 32

Contents of the Syllabus:

Modern Physical Processing Technologies and Equipments is a core of professional basic courses for food
science and engineering major. The objectives of this course are to (1) introduce the background knowledge of
modern processing technology, (2) represent the most commonly used equipment in agricultural product processing,
and (3) describe the working principle of the equipment and its applications. The main content of this course includes:
Ultrasound, Separation, Infrared, Analyzing, Microwave, Radio frequency, Electric field, and Low
temperature plasma processing technology and equipment. This course provides students engaged in food

processing and new product development with a broad theoretical foundation and practical application skills.

RIEBM: IRYENIERSRE

L : EB083200D1806
| THRISERS: 32 (sEE6 0 Wb, 4 2 BRERE. BEBE . R

F M, BEAR E . FRER: RRESAMTESEKR
I\ &R R2ER 2B R (G-
iRl 5 R A

. FERE




B E I TRl
V. BEEHM:
ARURFER) H B2 (A A THEARME SR, QAR = in T as ks, Q)i
TR S N . AR R EARCIEEAE . 08, 4. 0. Bk, S, By, (RIRSE ST
INTHEAR G R . ATREE A S0 TARGE ™ TF R R S A RT3 6 B8 B AR 52 R S F 2 g
V. BT
1. UM L2
2. RFEHIZATE 2 F5: 10% IR E 5 1%+90% 4R 5 1F
VI, RENE, FISENFEAEEK.
F—% HEEEASRE (6 Z#HY)
1. G A R AR AV o ) e &
2. SLFHZEBIARE BEAE. EHER

¥ " HBEEARERE (4 )
1. A5 B R AR RS i ) &
2. IO RS BT ac e, BRGNS, SRR A A

B=% ANERERE ((F=2:np)
1. LA AR ) s
2. NFHEFTEE. B, ER. RE

FNE HMrERERE (4 1))
L. @SR )& &
2. SLHZEBI

FhE BEEASRE (2 )
1. AR AR RS i 1) & %
2. TB R 24

FEAE SRS RE (2 )
1. ARSI AR i 1) & 4%
2. SIS FH 24

FLE BHEAREREA (4 Z#)
1. BB EARFUE A & &
2. W H %A

F\E KESETFEEARAG RS (2 )
1. RIS B TR BRI I % 4%
2. SLH R K

Bt & (2 1)
VI, 6. EESE A A2 S BTk

£ ¥ S5, 1. Haile Ma, Jingdun Jia, Yigiang Ge, Ronghai He, Cunshan Zhou, Xun Wei, Wenjuan Qu, Bei
Wang, Bengang Wu, Ling Sun, Zhenbin Wang, Yanyan Zhang, Henan Zhang, Oladejo Ayobami Olayemi, Zhongli
Pan, Xiulian Yin. Advances in Food Physical Processing Technology, Springer Nature Singapore Pte Ltd. and



Zhejiang University Press, 2019.
HAhZ % 5 kl: 1. Zhongli Pan, Ruihong Zhang, Steven Zicari. Infrared drying, Infrared (IR) heating.
Integrated Processing Technologies for Food and Agricultural By-Products, Elsevier Inc, 2019.
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Course name: Modern Physical Processing Technologies and
Equipments
Course code: EB083200D1806

| < Scheduled Teaching hours: _32 (experiments: 4 hours) credits: _2 ; Course type: _directional selective

course _;
Opening semester: _Spring semester;  Assessment method: _activity report ;

Opening unit: Food and biological engineering school

1. Applicable disciplines and professional degree categories:
Food science and engineering Doctor & Master

Il Prerequisite course:
Special topics of food physical processing science

IV, Teaching objective:

The objectives of this course are to (1) introduce the background knowledge of modern processing technology,
(2) represent the most commonly used equipment in agricultural product processing, and (3) describe the working
principle of the equipment and its applications. The main content of this course includes: Ultrasound, Separation,
Infrared, Analyzing, Microwave, Radio frequency, Electric field, and Low temperature plasma processing
technology and equipment. This course provides students engaged in food processing and new product development
with a broad theoretical foundation and practical application skills.
V. Teaching methods

1. Multimedia teaching and network teaching

2. The examination of the course includes two parts: 10% classroom and 90% activity report

VI, Course content, class hour distribution and requirements for students:

Chapterl Ultrasound technology and equipment (6 hours)
1. Introduction of ultrasound technology and the used equipment
2. Application cases: Extraction, enzymatic hydrolysis, snap-freezing
Chapter2 Separation technology and equipment (4 hours)
1. Introduction of separation technology and the used equipment
2. Application cases: membrane separation, ion exchange, gel, HPLC, GC

Chapter3 Infrared technology and equipment (6 hours)


https://www.sciencedirect.com/science/article/pii/B9780128141380000162
https://www.sciencedirect.com/science/book/9780128141380
javascript:;

1. Introduction of infrared technology and the used equipment
2. Application cases: drying, peeling, blanching, sterilization
Chapter4 Analyzing technology and equipment (4 hours)
1. Introduction of analyzing technology and the used equipment
2. Application cases: Mass spectrum, etc
Chapter5 Microwave technology and equipment (2 hours)
1. Introduction of microwave technology and the used equipment
2. Microwave application cases
Chapter6 Radio frequency technology and equipment (2 hours)
1. Introduction of radio frequency technology and the used equipment
2. Radio frequency application cases
Chapter7 Electric field technology and equipment (4 hours)
1. Introduction of electric field technology and the used equipment
2. Electric field application cases
Chapter8 Low temperature plasma technology and equipment (2 hours)
1. Introduction of low temperature plasma technology and the used equipment
2. Application cases: sterilization
Seminar (2 hours)
VII. Teaching material, main Reference books and Other reference materials for students:
Reference books: 1. Haile Ma, Jingdun Jia, Yigiang Ge, Ronghai He, Cunshan Zhou, Xun Wei, Wenjuan Qu,
Bei Wang, Bengang Wu, Ling Sun, Zhenbin Wang, Yanyan Zhang, Henan Zhang, Oladejo Ayobami Olayemi,
Zhongli Pan, Xiulian Yin. Advances in Food Physical Processing Technology, Springer Nature Singapore Pte Ltd.
and Zhejiang University Press, 2019.
Other reference materials: 1. Zhongli Pan, Ruihong Zhang, Steven Zicari. Infrared drying, Infrared (IR)
heating. Integrated Processing Technologies for Food and Agricultural By-Products, Elsevier Inc, 2019.
VII. Lecture(s): Qu Wenjuan, Zhou Chenguang, Zhao yiming, Wang bo, Zhang zhihong, Wu bengang, Xu baoguo

IX. Responsible for syllabus design: Qu Wenjuan
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Introduction of the Course: Advanced Nutrition

Course Name: Advanced Nutrition
Credit: 3.0
Teaching hours: 48

Contents of the Syllabus:

Advanced Nutrition focuses on 1). understanding the interdisciplinary fundamental knowledges in Food Science,
Nutritional Science, and Medicinal Science; 2). Introducing the recent progresses in nutritional science and the
topics related to the interdisciplinary research areas that include molecular nutrition, and digestion absorption and
metabolism of nutrients, and the relationship between nutrients and diseases.

This course involves genomics, proteomics, metabolomics, system biology and their application in food nutrition
and metabolic research. The present studies regarding food nutrition is not limited to nutritional deficiency diseases
induced by insufficient intake of nutrient, but also focus on the prevention of chronic disease by excess nutrients.

By learning this course, students need to understand the latest progress and development trend of research in the



field of food nutrition, master the digestive and metabolic processes of all kinds of nutrients in the body, learn the
new research methods and techniques with nutrition. From this course, the students are able to: 1) understand the
critical relationships between nutrients and human health; 2) know the risks and benefits of nutrients to human
health; and 3). apply the nutritional knowledge to functional foods and nutraceuticals R&D.

Evaluation: Open Exam / Essay Report

BRI ZFR Course name: 5/ E 752 Advanced Nutrition

EFZ/L5D Course code: EB083200C1805

—. WRIFER: 48 (ALK 0 FE) ;  F4 30, FRFEH F_1 FH
Total Hours: 48 (Experiment hour 0); Credit: 3.0, Term: | term
BRI RB/PPT  ERZFR: RE
Teaching: Blackboard/PPT; Evaluation: Assignment and Report
—. ERANERRELVEMER (GuUf) (Major)
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Advanced Nutrition focuses on 1) understanding the interdisciplinary fundamental knowledges in Food
Science, Nutritional Science, and Medicinal Science; 2) Introducing the recent progresses in nutritional science
and the topics related to the interdisciplinary research areas that include molecular nutrition, and digestion
absorption and metabolism of nutrients, and the relationship between nutrients and diseases. From this course,
the students are able to: 1) understand the critical relationships between nutrients and human health; 2) know
the risks and benefits of nutrients to human health; and 3) apply the nutritional knowledge to functional foods

and nutraceuticals R&D.
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Chapter 1 Digestion, absorption, transport and metabolism of macronutrient (8 class hours)
1.1 Human digestive system
1.2 Digestion, absorption, transport and metabolism of carbohydrates
1.3 Digestion, absorption, transport and metabolism of proteins

1.4. Research methods for nutrient digestion, absorption and metabolism
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Chapter 2 Phytochemicals and Human Health (4 class hours)
2.1 Classification of phytochemicals

2.2 Functions of Phytochemicals

2.3 Digestion and Absorption of Phytochemicals

2.4 Methods for increasing phytochemical absorption
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Chapter 3 Dietary Fiber and Human Health (8 class hours)
3.1 Definition, classification and origin of dietary fiber
3.2 Characteristics of common dietary fiber

3.3 Relationship between dietary fiber properties and physiological functions
3.4 Health effects of dietary fiber

3.5 Food labeling related to dietary fiber

3.6 Research status and prospect of dietary fiber
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Chapter 4 Protein and human health (8 class hours)

4.1 Protein structure, function, & functionality

4.2 Protein source and their nutritional values

4.3 Biological function of peptides
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Chapter 5 Carbohydrate metabolism and human health (6 class hours)
5.1 Food glucose response and glycemic index

5.2 Insulin resistance and diabetes

5.3 Intervention of food nutrients on insulin resistance and diabetes
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Chapter 6 Lipid metabolism and human health (4 class hours)

6.1 Lipid digestion, absorption and delivery

6.2 Catabolic and anabolic metabolism of lipids

6.3 Definition, clinical manifestations, pathological characteristics, etiology and pathogenesis of
atherosclerosis

6.4 The role of phytochemicals in preventing lipid metabolism disorder and atherosclerosis
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Chapter7 Microbiota and human health (10 class hours)
7.1 The Composition and structure of microbiota

7.2 Microbiota and chronic non-communicable diseases
7.3 Probiotics and intestinal health

7.4 Prebiotics and intestinal health

N Bt R EES % B (Textbook and main bibliography)
1. MBS SRERFE. b IERKFEEZEE R4, 2016,

Lin Xiaoming. Advanced nutrition. Beijing: Peking University Medical Press, 2016.

2. RS A E PR E FE A RAT: Science, Nature. Annual Review of Food Science and Technology .
Critical Reviews in Food Science and Nutrition, Molecular Nutrition & Food research . Trends in Food Science
& Technology . Journal of Functional Foods . Food Microbiology . International Journal of Food Microbiology .

Journal of Agricultural and Food Chemistry. Food Chemistry Z.
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Xiao Xiang, Chen Xiumin, Li Haiteng, Bao Yulong, Zhu Ying
J\. KPS A (Author of outline)
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Xiao Xiang, Chen Xiumin, He Wenseng, Zhu Ying
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Introduction of the Course: Modern Microbiology

Course Name: Modern Microbiology

Credit: 2

Teaching hours: 32

Contents of the Syllabus:

The course Modern Microbiology mainly includes six parts: Isolation, purification and identification
of microorganism; Expression and export: recombination protein production system by
microorganism; Microbial basis of traditional fermented food/Optimization and control food
fermentation process; Control of microbial growth in the food; Food microbial ecology and cleaner
production; Pathogenic mechanism and drug resistance mechanism of pathogenic microorganisms.
The first part, isolation, purification and preservation of microbial strains focuses on the main
methods of isolation and purification of different microorganisms from various samples, as well as
the methods and principles of long-term preservation of the strains obtained. Furthermore, modern
microbial classification and identification mainly focus on the basic theory and research technology
of microbial taxonomy involved in modern microbiological research. The second part, focuses on the
traditional methods and modern genetic engineering techniques for microbial strain improvement.
Introduce the latest research progress of these methods in microbial breeding with examples to clarify
the advantages and disadvantages of traditional methods and genetic engineering in food industry,
respectively. The third part, introduces the physiological and biochemical characteristics of key
microorganisms in the production process of traditional fermentation products systematically, such
as bacteria and fungi, and their functions and roles in the fermentation process, and teaching key
technologies for optimization and control in the food fermentation process, the ability to analyze and
solve problems in the field of food biotechnology is cultivated. The fourth part, introduces
microorganisms of various biological safety levels and methods used for handling microbes at each
level according to biological safety levels. Explain the common physical methods for controlling
microbial growth and innovative physical methods used in controlling microbial growth. Comparing
advantages and disadvantages of innovative physical methods, discuss the mechanisms that cause
microbial death. The fifth part, focuses on the impact of environmental factors on food
microorganisms. Discuss the scientific principles of specific environmental factors, measurement

method, and the impact on the growth and viability of putrefactive organisms and pathogens. The



sixth part, the content of biological control of postharvest diseases of fruits and vegetables will be
emphasized during the class. Specifically, the experience of our research groups on the isolation,
screening and identification of biocontrol yeasts in pollution-free orchards will be shared to reveal
the effect, physiological mechanism and molecular mechanism of biocontrol yeasts on controlling

postharvest diseases of fruits and vegetables.
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Course name: Modern Microbiology

Course code: ES083200B1801

I. Scheduled Teaching hours: _32 (experiments: _0 hours) credits: _2; Course type: Basic

Theory Course;

Opening semester: _Autumn semester; Assessment method : Written examination/ Open book

written test / activity report/Oral quiz;

Opening unit: _School of Food and Biological Engineering

II. Applicable disciplines and professional degree categories:

Applicable to the Doctor’s Degree and academic master's degree students majoring in Food

Science and Engineering or professional master's degree students majoring in Biology and Medicine.
III, Prerequisite course:

Microbiology, Biochemistry and Food Biotechnology, etc.
IV, Teaching objective:

Through the study of this course, students can understand the main research directions, research

hotspots and development trends in the field of microbial research (mainly the food microorganisms)



at home and abroad, and master the core research technologies and methods in the field of

microorganism.
V. Teaching methods

The main teaching methods of this course are lecture approach, task driven approach and
discussion approach, etc.
Case 1:

When teaching "the isolation, identification and preservation of microbial strains", the method
of task-driven approach combined with discussion are adopted. In class, the students are given the
task of "Isolating microorganisms for different uses in the food industry". The students are asked to
discuss in groups how to collect samples from which environment. And then examples of microbial
isolation, identification and strain preservation are introduced. Furthermore, based on macro
environmental DNA genome technology and modern culture technology, different species of
microbes in food distribution and community structure, the biological characteristics of different
environment with the kinds, and the method based on the analysis of genetic system classification are
further introduced, which are significant for the development of food microorganism resources
exploiting and industrial enzyme preparation.

Case 2:

When teaching “Expression and export: recombination protein production system by
microorganism”, the multimedia teaching courseware demonstration, combined with heuristic
teaching and discussion approach are adopted. Before the class, the students are asked to consult
relevant literature on "genetically modified food" to have a preliminary understanding of "genetically

modified food". In class, students discuss what is "genetically modified food", whether the food

produced by microbial strain breeding and recombination technology is “genetically modified food”.

And then, the application and significance of microbial strain breeding and recombination technology
in the food industry are further expounded. Finally, the techniques and methods of microbial strains
breeding, the research progress of several types of gene editing techniques in microbial strains
breeding, their work principle, advantages and disadvantages, and their application scope are
elaborated.

Case 3:

When teaching "Control of microorganism in food", the discussion approach is used. In order to


javascript:;

ensure food safety and prevent human diseases, it is necessary to control the growth and number of
microorganisms in food. The risk associated with a specific pathogen determines the biosafety level,
and microorganisms are at different biosafety levels. In class, according to their own research and
literature reports, students are asked to discuss conventional physical methods for controlling
microbial growth in groups, and compare the advantages and disadvantages, chemical structures and
modes of action of chemical food preservatives and natural chemical food preservatives, as well as
new physical methods for controlling microbial growth and their antibacterial mechanisms.

Case 4:

When teaching “Biological control of postharvest diseases of fruits and vegetables”, the
discussion method of teaching and the elicitation teaching mode will be combined, and the
multimedia teaching courseware will be used for demonstration and explanation. Firstly, by assigning
students to pre-read literature materials, students will know the primary pathogens of different fruits
and vegetables, have a preliminary understanding of postharvest diseases and think about the usual
methods of preventing and controlling postharvest diseases of fruits and vegetables. Secondly, the
content of biological control of postharvest diseases of fruits and vegetables will be emphasized
during the class. Specifically, the experience of our research groups on the isolation, screening and
identification of biocontrol yeasts in pollution-free orchards will be shared to reveal the effect,
physiological mechanism and molecular mechanism of biocontrol yeasts on controlling postharvest
diseases of fruits and vegetables. Lastly, students will be organized to discuss methods of improving
the efficiency of yeast controlling postharvest diseases when comparing biocontrol and chemical

control methods.

VI, Course content, class hour distribution and requirements for students:

1 course content

This course mainly includes six parts: Isolation, purification and identification of microorganism;
Expression and export: recombination protein production system by microorganism; Microbial basis
of traditional fermented food/Optimization and control food fermentation process; Control of
microbial growth in the food, Food microbial ecology and cleaner production; Pathogenic mechanism
and drug resistance mechanism of pathogenic microorganisms.
2 class hour distribution

Isolation, purification and identification of 4 credit hours



microorganism

Expression and export: recombination protein 8 credit hours
production system by microorganism

Microbial ~ basis ~ of  traditional  fermented 4 credit hours

food/Optimization and control food fermentation

process

Control of microbial growth in the food 6 credit hours
Food microbial ecology and cleaner production 2 credit hours
Pathogenic mechanism and drug resistance 8 credit hours

mechanism of pathogenic microorganisms

3 requirements for students

The course is applicable to the academic degree graduate students in Food Science and
Engineering and professional degree graduate students in Biology and Medicine. Its content is closely
relevant to food related microorganisms. In the modern society where relevant research results are
rapidly updated, there is a need to keep up with relevant research findings at home and abroad.
However, the class hours are limited, thus students need to use their spare time to consult some

relevant literature according to the guidance of teachers.

VII, Teaching material, main Reference books and Other reference materials for students:
Reference books: no reference book for this course
Other reference materials: referring to international authoritative academic journals in relevant fields

(Science. Nature, Cell, Proceedings of the National Academy of Sciences, Critical Reviews in

Microbiology, Food Microbiology, International Journal of Food Microbiology, Current
Microbiology, Postharvest Biology and Technology, Food Control, International Journal of
Systematic and Evolutionary Microbiology, Applied and Environmental Microbiology, World Journal
of Microbiology and Biotechnology, FEMS Microbiology Review, Molecular Microbiology, Applied
Microbiology and Biotechnology, etc.)

VIII. Lectures:



Zhang Hongyin, Zhu Lin, Cui Fengjie, Qian Jingya, Yang Qiya, Huo Shuhao, Guo Danzhao,

Dhanasekaran Solairaj

IX. Responsible for syllabus design :

Zhang Hongyin, Zhu Lin, Cui Fengjie, Qian Jingya, Yang Qiya, Huo Shuhao, Guo Danzhao,

Dhanasekaran Solairaj



