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COURSE SYLLABUS AND ASSESSMENT TOOLS 

FST410 FOOD ADDITIVES 

 
Credit : 2(2-0) 

(2 hours lectures and discussions per week for 14 weeks; 
no laboratory work) 

Semester  : 7 

Academic Year : 2011/2012 

Pre-requisite : Food Chemistry (FST210)  

Number of students : 110 

Delivery Method : Lecture, class discussion, and independent study (literature 
search and paper writing process) 

Course Coordinator : Nuri Andarwulan 

Contact : 62-251-869903; 0811118983) 

Lecturers : 1. Nuri Andarwulan (nuri@seafast.org) 
  2. C. Hanny Wijaya (hazemi@indo.net.id) 

Day and Time : Tuesday, 10.00-11.40 a.m. 

Classrooms : PAU lecture room 

I. Course Description 

This course discusses the types, classifications, functions, chemical structures, 
physicochemical characteristics, mechanisms of reactions, and applications of food 
additives and processing aids in food processing. The principles of the analysis of food 
additives are also briefly covered. The aspects of safety and national regulation related 
to food additives are also covered.   

II. General Learning Outcomes 

Upon successful completion that are of this course students are expected to have 
learned various food additives and processing aids legally and commonly used in food 
processing in terms of their classifications, functions, chemical structures, physicoche-
mical characteristics, mechanisms of reactions, applications, safety aspects and nati-
onal/international regulations. In relation to learning outcomes recommended in IFT 
education standard, this course contributes to give student’s understanding related to : 
1. food chemistry to control reactions in foods. 
2. the chemistry underlying the properties and reactions of various food components. 
3. major chemical reactions that limit shelf life of foods. 
4. the principles behind analytical techniques associated with food additives;  
5. source and variability of raw food material (especially food additives and pro-

cessing aids) and their impact on food processing operations. 
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6. spoilage and deterioration mechanisms in foods and methods to control deterio-
ration and spoilage. 

7. the principles that make a food product safe for consumption. 
8. application and incorporation of food science principles in practical, real-world 

situations and problems.  
9. application the principles of food science to control and assure the quality of food 

products. 
10. awareness of current topics of importance to the food industry. 
11. government regulations required for the manufacture and sale of food products. 

III. Specific Learning Outcomes 

Upon successful completion of this course students will be able to: 
1. describe the definition and classification of food additives and processing aids (C2, 

comprehension). 
2. describe and evaluate the benefits and disadvantages of food additives and 

processing aids from the perspectives of food producers and consumers (C2-C6, 
comprehension-evaluation). 

3. describe the current issues related to food additives and processing aids (C2, 
comprehension). 

4. describe the principles risk analysis to issue food additives and adopt it in national 
regulation/standard. (C2, comprehension). 

5. describe the safety and national/international regulations of food additives and 
processing aids (C2, comprehension). 

6. classify food additives according to their functions in food processing (C1, know-
ledge).  

7. compare the chemical structures, physicochemical characteristics, functions, and 
applications of various food sweeteners in food processing (C4, analysis). 

8. compare the chemical structures, physicochemical characteristics, functions, and 
applications of hydrocolloid groups (thickener, gelling agent, and stabilizer) in food 
processing (C4, analysis). 

9. compare the chemical structures, physicochemical characteristics, functions and 
applications of emulsifiers in food processing and describe the mechanisms of 
reactions in a food system (C2-C4, comprehension-analysis). 

10. compare the chemical structures, physicochemical characteristics, functions and 
applications of bulking agents and fat replacers in food processing (C4, analysis). 

11. compare the chemical structures, physicochemical characteristics, functions and 
applications of various antioxidants and describe the mechanisms of reactions in a 
food system (C2-C4, comprehension-analysis). 

12. compare the chemical structures, physicochemical characteristics, functions and 
applications of flavoring agents in food processing (C4, analysis). 

13. compare the chemical structures, physicochemical characteristics, functions and 
applications of various food preservatives and describe the mechanisms of 
reactions in a food system (C2-C4, comprehension-analysis). 
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14. compare the chemical structures, physicochemical characteristics, functions and 
applications of various food  colorants in food processing (C4, analysis). 

15. compare the chemical structures, physicochemical characteristics, functions and 
applications of various processing aids in food processing (C4, analysis). 

16. select food additives and processing aids suitable for food product development 
and processing by considering their physicochemical characteristics and existing 
regulations (C6, evaluation). 

IV. Course Outline 

Week Topics Sub-topics Lecturers 

1 Introduction to Food 
Additives 

 Understanding food additives 

 Objectives to use food additives and 
processing aid in food processing: 
advantages and disadvantages 

 Types and classifications of food additives  

 The safety and regulations aspects of food 
additives 

NAN 

2 General Review: Food 
Additive Analysis and 
Determination 

 The objectives of analysis  

 Some analytical methods of food additives 
(subjective and objective tests) 

 Data interpretation and its relation with 
the safety of food additives 

NAN 

3 The Specification and 
the Usage of Food 
Additive: Sweetener  

 Comparing natural and artificial sweetener 

 The kinds of sweetener and their 
physicochemical properties  

 The application of sweeteners in food 
products 

 Sweeteners regulation 

NAN 

4 The Specification and 
the Usage of Food 
Additive: Hydrocolloids  

 Definition of hydrocolloids (thickener, 
gelling agent, stabilizer) 

 The kinds of hydrocolloid and their 
physicochemical properties  

 The application of hydrocolloids in food 
products and their effects to food shelf-life 

 Hydrocolloids regulation 

NAN 

5 The Specification and 
the Usage of Food 
Additive: Emulsifiers 

 Definition of emulsifiers 

 The kinds of emulsifier and their 
physicochemical properties  

 The application of emulsifiers in food 
products and their effects to food shelf-life 

 Emulsifiers regulation 

NAN 

6 The Specification and 
the Usage of Food 
Additive: Bulking 
Agent, Fat Replacers  

 Definition of bulking agent, fat replacers 

 The kinds of bulking agent and fat 
replacer, and their physicochemical 
properties  

 The application of bulking agent and fat 

NAN 
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Week Topics Sub-topics Lecturers 

replacer in food products 

 Bulking agent and fat replacer regulation 

7 The Specification and 
the Usage of Food 
Additive: Antioxidants  

 Definition of antioxidants  

 The kinds of antioxidant, and their 
physicochemical properties  

 The application of antioxidants in food 
products and their effects to food shelf-life 

 Antioxidants regulation 

NAN 

8 The Specification and 
the Usage of Food 
Additive: Flavors  

 The development of flavor technology  

 The application of flavor technology in 
food additive development  

CHW 

9 The Specification and 
the Usage of Food 
Additive: Flavors  

 Definition of flavors  

 The kinds of flavors, and their 
physicochemical properties  

 The application of flavors in food products 

 Flavors regulation 

CHW 

10 The Specification and 
the Usage of Food 
Additive: Preservatives 

 Definition of preservatives 

 The kinds of preservatives and their 
physicochemical properties  

 The application of preservatives in food 
products and their effects to food shelf-life 

 Preservatives regulation 

CHW 

11 The Specification and 
the Usage of Food 
Additive: Food 
Colorants  

 Definition of food colorants  

 The kinds of  food colorants and their 
physicochemical properties  

 The application of colorants in food 
products and their effects to food shelf-life 

 Colorants regulation 

CHW 

12 National and Interna-
tional Regulations 
Regarding Food 
Additives 

 Common regulation for food additives 

 National regulations: Ministry of Health 
(Kemenkes), National Agency for Food and 
Drug Control (BPOM), National Standard 
of Indonesia (SNI), Ministry of Trade 
(Kemendag), etc. 

 International regulations: FDA, Codex, 
FEMA, JAS, etc. 

NAN 

13 The Specification and 
the Usage of Food 
Additive: Food 
Processing Aids 

 Definition of food processing aids 

 The kinds of  food processing aid and their 
physicochemical properties  

 The application of food processing aids in 
food products 

 Food processing aids regulation 

NAN 

14 Current Issues of Food 
Additives 

 Information and specification 

 Novel food additives 

 Food additives present in market 

NAN 



Course Syllabus and Assessment Tools 339 
 

 

Week Topics Sub-topics Lecturers 

 The usage of food additives in food 
industries 

 The tricks of efficient and safe usage of the 
food additives 

Note: NAN (Nuri Andarwulan), CHW (C. Hanny Wijaya) 

V. Potential Course Overlap 

Some basic course topic discussed in this course will overlap with other courses: 
Food Chemistry (FST210), Characteristics of Food Materials (FST332), and Food Ana-
lysis (FST300). 

VI. Useful References 

A. Textbooks 

1. Branen, A.L., Davidson, P.M., Salminen, S. And Thorngate, J.H.  (eds). 2002. Food 
Additives. Marcell Dekker, Inc 

2. Fennema, O. 1985. Food Chemistry (2nd ed). Marcell Dekker Inc. 
3. Journal of International Food Ingredient and Journal of World Ingredients 
4. National regulations regarding food additives.  
5. Codex Alimentarius, FDA, FEMA. 

B. Teaching Material Support 

1. Power point slides and handout for each course are available. 
2. The students are encouraged to access textbooks associated with the course topics 

in libraries. 

VI. Assessment Tools 

A. Quizzes 

Unscheduled quizzes (3-4 times) will be held during the course period. Each quiz 
will be composed of 2-3 essay questions to be completed in approximately 10 minutes. 
A key will be given soon after the quiz completes. 

B. Individual Assignment (Homework) 

Assignments are given to enable students to apply the information in a real situa-
tion. The assignments are literature researchs related to applications of food additives 
in food processing. There will be two assignments during the course period. Students 
must submit the assignment in the form of a short paper. Both hand written or compu-
terized paper are acceptable. The due date of paper submissions are week 7 for assign-
ment 1 and week 14 for assignment 2. 

C. Midterm Examination 

Midterm examination will be held during the examination period scheduled by 
the Registrar’s office (after 7 weeks of lecture). Each exam is composed of 40 multiple-
choice questions (A, B, C, D and E) and 3-4 essays at different cognitive level. About 
20% of questions is presented in English). The time allocation is 90 minutes. The exam 
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will cover course topics delivered in week 1-7. A key and score will be posted on 
announcement board after exam paper is graded. 

D. Final Examination 

Final examination will be held during examination period scheduled by the Regis-
tar’s office (after 14 week of lecture). Each exam is composed of 40 multiple-choice 
questions (A, B, C, D and E) and 3-4 assays at different cognitive level. About 20% of 
question is presented in English. Time allocation is 90 minutes. The exam will cover 
course topics delivered in week 8-14. A key and score will be posted on announcement 
board after paper exam is graded. The following are some examples of questions in 
written examinations: 

Example 1 (C1, knowledge) 
Nitric oxide acts as___________ to accelerate color development in cured meats: 
(A) cryoprotectant 
(B) reductant 
(C) antioxidant 
(D) bactericide 
(E) promotor 

Example 2 (C2, comprehension) 
Which is not a function of food additives? 
(A) reduce cost of formulation 
(B) maintain product smoothness 
(C) maintain nutritional value 
(D) adicity control 
(E) flavor enhancement 

Example 3 (C3, application) 
In a product like tomato sauce, why is sodium benzoate used? 
(A) antioxidant 
(B) emulsifier 
(C) antibiotic 
(D) antimicrobial agent 
(E) viscosity improvement 

Example 4 (C4, analysis) 
Allura Red is a colorant that contains the sodium salt form of sulfonic acid (the –SO3 
Na group) as well as a methyl and methoxyl group. Which statement below is correct?: 
(A) The methyl and methoxyl groups are more hydrophilic than the =SO3 Na group 
(B) Allura Red is completely watert insoluble 
(C) The –SO3Na group is hydrophilic 
(D) Each of the three functional groups of Allura Red is hydrophobic 
(E) Allura Red is a water-soluble colorant due to the –SO3Na group 

Example 5 (C5, synthesis) 
Which fact about citric acid does not describe its multi-functionality? 
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(A) it contains six carbon atoms and has three carboxylic acid groups in its structure 
(B) it acts as an acidulant and sequestrant 
(C) it can act as a flavor enhancer and metal chelator 
(D) it can be ised as a pH control agent and contribute sourness 
(E) it donates H+ ions and forms complexes with metals 

Example 6 (C6, evaluation) 
Which one will you select as an antioxidant in a fruit juice processing: vitamin C or 
BHA. Explain your answer! 

E. Student Participation and Attendance 

Class participation is graded individually according to the attendance and student 
activity during discussion session.  

Grading 

Assessment Tools % of Grade Maximum Score 

Quizzes 10% 100 

Assignments (2X) 15% 100 

Midterm written examination 30% 100 

Final written examination 40% 100 

Student participation and attendance 5% 100 

Maximum Score 100 

 
Final grade classification :  
A ≥ 80; AB: 75-79; B: 70-74; BC: 65-69; C: 55-64; D: 45-54; E< 45 
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Assessment Tools to Measure the Achievement of Learning Outcomes 

in Food Additives Course (FST410) 

 
Code : FST 410 
Course : Food Additives  
Credit : 2(2-0)  

Code Learning Outcomes 
Topics Covered in 

this Course 

Cognitive 
Levels 

Assessment 
Tools 

I.A.1 understand the 
chemistry underlying 
the properties and 
reactions of various 
food components  

(cover in some extent) 

Chemical structures, and 
physicochemical properties  

C1-C2 Quiz, written 
examination  

I.B.1 have sufficient 
knowledge of food 
chemistry to control 
reactions in foods 

(cover in detail) 

Physicochemical characteris-
tics and mechanisms of 
reactions of food additives 

C1-C4 Quiz, written 
examination  

I.B.2 understand the major 
chemical reactions 
that limit shelf life of 
foods 

(cover in some extent) 

Functions, physicochemical 
and mechanisms of reactions 
of specified food additives 
and processing aids and their 
effects to extend food shelf-
life (hydrocolloids, emulsi-
fiers, antioxidants, presser-
vatives, and food colorants) 

C1-C4 Quiz, written 
examination  

III.A.1 understand the 
source and variability 
of raw food material 
and their impact on 
food processing ope-
rations  

(cover in some extent) 

Specification and usage of 
food additive groups (sweete-
ners, hydrocolloids, emulsi-
fiers, bulking agents, fat 
replacers, antioxidants, fla-
vors, preservatives, food 
colorants) 

C2-C4 Quiz, written 
examination  

III.B.1 know the spoilage 
and deterioration 
mechanisms in foods 
and methods to con-
trol deterioration and 
spoilage  

(cover in some extent) 

Functions, physicochemical 
and mechanisms of reactions 
of specified food additives 
and their effects to extend 
food shelf-life (emulsifiers, 
antioxidants, preservatives) 

C2-C4 Quiz, written 
examination  

III.B.2 understand the 
principles that make 
a food product safe 
for consumption 

Safety aspects and regula-
tions of food additives, effects 
of food additives to extend 
food shelf-life (antioxidants, 

C2-C6 Quiz, written 
examination  

 

 



Course Syllabus and Assessment Tools 343 
 

 

Code Learning Outcomes 
Topics Covered in 

this Course 

Cognitive 
Levels 

Assessment 
Tools 

(cover in some extent) preservatives, emulsifiers) 

IV.A.1 be able to apply and 
incorporate the prin-
ciples of food science 
in practical, real-
world situations and 
problems 

(cover in some extent) 

Functions and applications of 
food additives and processing 
in food industries 

C2-C6 Quiz, written 
examination, 
assignment 

IV.D.1 be able to apply the 
principles of food 
science to control and 
assure the quality of 
food products 

(cover in some extent) 

Functions, physicochemical 
and mechanisms of reactions 
of specified food additives 
and their effects to extend 
food shelf-life (hydrocolloids, 
emulsifiers, antioxidants, 
preservatives, food colorants, 
processing aids) 

C2-C6 Quiz, written 
examination, 
assignment 

IV.F.1 be aware of current 
topics of importance 
to the food industry 

(cover in some extent) 

Current issues of food addi-
tives (novel food additives, 
the usage of food additives in 
food industries, case study) 

C2-C6 Quiz, written 
examination, 
assignment 

IV.G.1 understand govern-
ment regulations 
required for the 
manufacture and sale 
of food products 

(cover in some extent) 

National and international 
food regulations related to 
food additives and processing 
aids 

C2-C4 
 

Quiz, written 
examination  

VI.B.2 apply critical 
thinking skills to new 
situations 
(cover in some extent) 

Application of food additives 
in food processing: case study 
(student assignment) 

C3 Assignment 

VI.C.1 commit to the highest 
standards of professi-
onal integrity and 
ethical values 
(cover in detail) 

Application of food additives 
in food processing: case study 
(student assignment) 

 Course rules: 
student partici-
pation 

VI.F.1 independently 
research scientific 
and non-scientific 
information 
(cover in detail) 

Application of food additives 
in food processing: case study 
(student assignment) 

C6 Individual 
assignment 

VI.F.2 
competently use 
library resources 
(cover in detail) 

Application of food additives 
in food processing: case study 
(student assignment) 

C4 Individual 
assignment 

 


