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Relation to curriculum Compulsory/elective/specialisation 
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prerequisites for joining the 
module 

ES 



Module 
objectives/intended 
learning outcomes 

(S9) Demonstrates an attitude of being responsible for work in his 
field of expertise independently 

(KU1) Able to apply logical, critical, systematic, and innovative 
thinking in the development or implementation of science and 
technology that pays attention to and uses humanities values by 
their field of expertise 

(KU2) Able to demonstrate independent, quality, and measurable 
performance 

(KK1) Able to produce appropriate conclusions based on the 
identification, analysis, isolation, transformation, and synthesis of 
chemicals that have been carried out 

(KK2) Able to solve science and technology problems in general and 
straightforward chemical fields such as identification, analysis, 
isolation, transformation, and synthesis of micro-molecules 
through the application of knowledge of structure, properties, 
kinetics, and energetics of molecules and chemical systems, with 
analytical methods and synthesis in specific chemical fields, as well 
as the application of relevant technologies 

(KK3) Able to analyze several alternative solutions in identification, 
analysis, isolation, transformation, and synthesis of available 
chemicals and present analysis conclusions for appropriate 
decision making 

(PP1) Mastering the theoretical concepts of structure, properties, 
changes, kinetics, and energetics of molecules and chemical 
systems, identification, separation, characterization, 
transformation, synthesis of micromolecular chemicals, and their 
application 

 

(M1) can explain the Role and Dynamics of Pesticides 

(M2) can explain the classification of pesticides based on how the 
pesticide enters/works, based on the target organism, based on the 
level of toxicity 

(M3) can explain the analysis and handling of the dangers/impacts 
of using pesticides 

(M4) can describe the use and formulation of pesticides 

(M5) is capable of exploring and designing materials for pesticides 

(M6) can determine the qualitative and quantitative tests of 
pesticides         



Content 1. Introduction : 
a. Scope 
b. Understanding of phytochemicals  
c. The history of the development of phytochemicals 
d. Classification of natural materials 

2. Molecular Structure of Secondary Metabolites: 
a. Terpenoids/steroids 
b. Alkaloids 
c. Flavonoids 
d. Tannin 

3. Molecular Structure of Secondary Metabolites: 
a. Phenolic acid 
b. Lignans 
c. Coumarin 
d. Quinone 
e. Saponins 

4. Triterpenoids/Steroids: isolation, purification, identification, 
characterization, bioactivity 

5. Alkaloids: isolation, purification, identification, 
characterization, bioactivity 

6. Phenolic acid: isolation, purification, identification, 
characterization, bioactivity 

7. Tannins: isolation, purification, identification, characterization, 
bioactivity 

8. Flavonoids: isolation, purification, identification, 
characterization, bioactivity 

9. Coumarin: isolation, purification, identification, 
characterization, bioactivity 

10. Lignans: isolation, purification, identification, characterization, 
bioactivity 

11. Saponins: isolation, purification, identification, 
characterization, bioactivity 

12. Quinones: isolation, purification, identification, 
characterization, bioactivity 

13. Bioactivity Test Method (in vitro-in vivo):  
a. Analgesic 
b. Cytotoxic 
c. Antioxidant 

Exams and assessment 
formats 

Mid-Semester Exam and Final Exam 

Study and examination 
requirements  

Participatory Activities -20% 

Project Results -30% 

Cognitive/Task Knowledge -5% 

Quiz -15% 

Mid-semester -15% 

Final exams -15% 
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