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FRM/FMIPA/063-00

Februari 2012

Faculty



: Mathematics And Natural Sciences
Study Program

: Biology Education
Course / Code


: Biochemistry/BIC 219
Credit



: Theory: 2

Practice: 1
Semester


: 2 and 3
Prerequisite/Code

: Basic Chemistry and Organic Chemistry
Lecturer


: Evy Yulianti, M.Sc
I. Course Description

Biochemistry is the science concerned with the chemical constituents of living cells and with the reactions and processes they undergo. Biochemistry was strongly influenced by chemistry and concentrated on investigating metabolic conversions and energy transfers. Explaining the composition, structure, and metabolism of biologically important molecules has always been in the foreground. The major objective of biochemistry is the complete understanding, at the molecular level, of all of the chemical processes associated with living cells.

II. Standard of Competence

The main goal of this subject for students is to gain an understanding all of the chemical processes associated with living cells and the strucure and function of all macromolecule in the cell.
III. Activity


	Meeting#
	Basic Competence
	Essentials Concept


	Learning Strategy
	Learning

Materials/

Referrences
	Character

	I


	Understand the hierarchy moleculer and all macromolecule in the cell.
	Introduction to the biochemistry
· hierarchy moleculer
· macromolecule in the cell
	Lecture and discussion
	A (1-39), B (33-51), D, E, F, G
	Appreciating diversity/appreciation of diversity, Curious/curiosity, Passionate about learning/passion for learning

	II


	Explain nucleic acid structure, their components and their function as genetic material
	Nucleic acid, structure and function

· A Nucleic Acid Consists of Four Kinds of Bases Linked to a Sugar-Phosphate Backbone

· A Pair of Nucleic Acid Chains with Complementary Sequences Can Form a Double-Helical Structure 

· The Genetic Code

· Interaction of Nucleic Acids with Proteins
	Lecture and discussion
	A (273-343), B (193-200), C, D, E (286-303)
	Curious/curiosity, Passionate about learning/passion for learning

	III
	Explain protein primary, secondary, tertiary and quarternary structure, the linkage of that protein and the function of that protein. Describe the example of that protein
	Protein, structure and functions

· Proteins Are Built from a Repertoire of 20 Amino Acids

· Primary Structure: Amino Acids Are Linked by Peptide Bonds to Form Polypeptide Chains

· Secondary Structure: Polypeptide Chains Can Fold Into Regular Structures Such as the Alpha Helix, the Beta Sheet, and Turns and Loops

· Tertiary Structure: Water-Soluble Proteins Fold Into Compact Structures with Nonpolar Cores

· Quaternary Structure: Polypeptide Chains Can Assemble Into Multisubunit Structures

· The Amino Acid Sequence of a Protein Determines Its Three-Dimensional Structure

· Protein function in the cell
	Lecture and discussion
	A (75-190), B (85-116), C, D, E(14-40)
	Curious/curiosity, Passionate about learning/passion for learning

	IV
	Explain carbohydrate structure, monosaccharide, disaccharide, and polysaccharide structure, the differences, and the linkage that make their structure. Mention some example of that carbohydrate
	Carbohydrate, structure and function

· Monosaccharides Are Aldehydes or Ketones with Multiple Hydroxyl Groups Complex 

· Monosaccharides Are Reducing Agents

· Disaccharides Contain a Glycosidic Bond
· Carbohydrates Are Formed by Linkage of monosaccharides

· Conformations of Polysaccharide Chains
· Carbohydrate function in the cell
	Lecture and discussion
	A (239-267), B (454-477), C, D, E (102-111)
	Curious/curiosity, Passionate about learning/passion for learning

	V
	Explain the classification of lipid, their structure and function in the cell
	Lipid, structure and function

· Lipids are classified as simple or complex

· Fatty acids are aliphatic carboxylic acids

· Triacylglycerols (triglycerides) are the main storage forms of fatty acids

· Phospholipids are the main lipid constituents of membranes

· Glycolipids (glycosphingolipids) are important in nerve tissues & in the cell membrane

· Steroids play many physiologically important roles

· Lipid peroxidation is a source of free radicals

· Amphipathic lipids self-orient at oil:water interfaces
	Lecture and discussion
	A (343-431), B (487-511), C, D, E(111-122)
	Curious/curiosity, Passionate about learning/passion for learning

	VI
	Describe the structure of the enzyme, their component and function. Explain the classification of the enzyme and giving the example. Explain the catalysis mechanism.
	Enzymes

· Enzymes are effective & highly specific catalysts

· Enzymes are classified by reaction type & mechanism 

· Prosthetic groups, cofactors, & coenzymes play important roles in catalysis
· Inhibition and activation of enzymes

· The kinetics of enzymatic catalysis
	Lecture and discussion
	A (190-238), B (301-402), C, D, E (49-72)
	Curious/curiosity, Passionate about learning/passion for learning

	VII
	
	MID I
	Lecture and discussion
	
	

	VIII
	Mention some factors that include in replication, transcription and translation and their function
	Protein metabolism

· Structure of DNA
· Structure of RNA
· Structure of protein
· Enzymes and other protein that include in replication, transcription and translation
	Lecture and discussion
	A (924-1068), B (211-233,1106-1234), C, E (237-242), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	IX
	Explain the mechanism of replication, transcription and translation
	Protein metabolism

· DNA organization, replication, & repair

· RNA synthesis, processing, & modification

· Protein synthesis & the genetic code
	Lecture and discussion
	A (924-1068), B (211-233,1106-1234), C, E (237-242), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	
	Explain the catabolism of protein, the degradation and ATP synthesize
	Protein metabolism

· Proteases & peptidases degrade proteins to amino acids

· Transamination transfers α-amino nitrogen to α-ketoglutarate, forming glutamate oxidative deamination of glutamate

· Ammonia transport

· Reactions of the urea cycle

· ATP synthesis
	Lecture and discussion
	A (657-671), B (944-974,988-1016), C, E (242-264, 314-358), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	X
	Explain the proccess of photosynthesis and energy generating for dark reaction
	Carbohydrate metabolism

· Photosynthesis takes place in  chloroplasts

· The light reactions of photosynthesis

· Light absorption by chlorophyll induces electron transfer

· Two photosystems generate a proton gradient and NADPH in oxygenic photosynthesis

· A proton gradient across the thylakoid membrane drives ATP synthesis

· The calvin cycle and the pentose phosphate pathway

· The calvin cycle synthesizes hexoses from carbon dioxide and water

	Lecture and discussion
	A(751-780), B (787-825), C, F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XI
	Explain the catabolism of carbohydrate, degradation and ATP synthesize
	Carbohydrate metabolism

· The reactions of glycolysis constitute the main pathway of glucose utilization

· The oxidation of pyruvate to acetyl-coa is the irreversible route from glycolysis to the citric acid cycle

· The respiratory chain provides most of the energy captured during catabolism
· Glycogenesis occurs mainly in muscle & liver
· Glycogenolysis is not the reverse of glycogenesis but is a separate pathway
· Gluconeogenesis involves glycolysis, the citric acid cycle, & some special reactions
· The pentose phosphate pathway generates NADPH & ribose phosphate
	Lecture and discussion
	A (522-623), B (567-733, 866-883)), C, E (130-163), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XII
	Explain the lipid synthesize
	Lipid metabolism

· Production of malonyl-CoA is the initial & controlling step in fatty acid synthesis

· The fatty acid synthase complex is a polypeptide containing seven enzyme activities

· Acetyl-CoA is the principal building block of fatty acids

· Elongation of fatty acid chains 
	Lecture and discussion
	A (787-816), B (900-910,919-931), C,E (173-180) F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XIII
	Explain the catabolism of lipid, degradation and ATP synthesize
	Lipid metabolism

· Oxidation of fatty acids occurs in mitochondria

· Fatty acids are activated before being catabolized

· Long-chain fatty acids penetrate the inner mitochondrial membrane as carnitine derivatives

· β-oxidation of fatty acids involves successive cleavage with release of acetyl-coa

· The cyclic reaction sequence generates FADH2 & NADH

· Oxidation of a fatty acid with an odd number of carbon atoms yields acetyl- coa plus a molecule of propionyl-coa

· Oxidation of unsaturated fatty acids occurs by a modified β-oxidation pathway

· Ketogenesis occurs when there is a high rate of fatty acid oxidation in the liver
	Lecture and discussion
	A (632-650), B (910-919), C, E (180-190), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XIV
	Explain the integration of all macromolecule in the cell and their metabolism
	Integrated metabolism

· Many metabolic fuels are interconvertible

· A supply of metabolic fuels is provided in both the fed & starving states
	Lecture and discussion
	A, B (1250-1271), C, D, E (231), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XV
	Explain the integration of all macromolecule in the cell and their metabolism
	Integrated metabolism

· In the fed state, metabolic fuel reserves are laid down

· Metabolic fuel reserves are mobilized in the starving state
	Lecture and discussion
	A, B, C, D, E (474), F, G
	Curious/curiosity, Passionate about learning/passion for learning, Having healthy lifestyle/healthy lifestyle

	XVI
	
	MID II
	
	
	


IV. Referrence

Compulsory
A. Lehninger .2005. Principles of Biochemistry, 4th ed, W.H. Freeman & Co., publ.

B. Stryer, L. Berg J.M., Tymoczko J. l. , 1995, Biochemistry.5th ed. W. H. Freeman and Company and Sumanas, Inc.New York

C. Voet, D and Voet, J.G.1995. Biochemistry, 2nd Edition.John Wiley and Son,Inc
Additional
D. Devlin, T.M., 2006, Textbook of Biochemistry With Clinical Correlations, 6th edition, Wiley-Liss, Canada.

E. Murray, R.K., Granner, D.K., and Rodwell, V.W., 2006, Harper’s Illustrated Biochemistry, 27th edition, Mc Graw Hill Companies, USA.

F. Montgomery, R., Dryer, R.L., Conway, T.W., Spector, A.A. 1983. Biochemistry : A Case Oriented Approach. 4th Edition. C.V. Mosby Company.
G. Garrett, R. H.; Grisham C. M. 2002. Principles of Biochemistry With a Human Focus; Harcourt College Publishers:Orlando.
V. Evaluation

	No
	Componen
	Worth 

	1
	Participation
	10 %

	2
	Assignment
	40 %

	3
	Midterm Exam
	25%

	4
	Final Exam
	25%

	
	
	100%
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FRM/FMIPA/063-00

Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Understand the hierarchy moleculer and all macromolecule in the cell.

	6.
	Indicator                              
	:
	· The student can explain the hierarchy moleculer
· The student can describe all macromolecule in the cell

	7.
	Essential Concepts

	:
	Introduction to the biochemistry

· hierarchy moleculer

· macromolecule in the cell

	8.
	Learning Activity
	:
	1st meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about what hierarchy moleculer is

	10 mnts
	Lecturer and discussion
	Power point about hierarchy moleculer
	A, B, C, D, E, F, G
	

	Main
	Giving the hierarchy moleculer chart and explaining that chart.


	80 mnts
	Lecturer and discussion
	Power point about hierarchy moleculer
	A, B, C, D, E, F, G
	

	Closure
	Students make summary about hierarchy moleculer 
	10 mnts
	Discussion
	Power point about hierarchy moleculer
	A, B, C, D, E, F, G
	

	Follow up
	Giving Assigment : paper about ones macromolecule in the hierarchy moleculer
	
	
	
	
	


1. Assessment

(Instrument test/non test)
1. Write the levels of organization (living & nonliving) in order beginning with the atom.

2. Assessment of the paper






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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FRM/FMIPA/063-00

Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain nucleic acid structure, their components and their function as genetic material

	6.
	Indicator                              
	:
	· Student can explain the nucleic acid structure and their function as genetic material
· Student can describe the genetic code

· Student can explain the interaction of nucleic acids with proteins

	7.
	Essential Concepts

	:
	Nucleic acid, structure and function

· A nucleic acid consists of four kinds of bases linked to a sugar-phosphate backbone
· A pair of nucleic acid chains with complementary sequences can form a double-helical structure 
· The genetic code
· Interaction of nucleic acids with proteins

	8.
	Learning Activity
	:
	2nd meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about nucleic acid

	10 mnts
	Lecturer and discussion
	Power point about nucleic acid
	A, B, C, D
	

	Main
	Explain nucleic acid structure and function
	80 mnts
	Lecturer and discussion
	Power point about nucleic acid
	A, B, C, D  
	

	Closure
	Clarification 


	10 mnts
	Discussion
	Power point about nucleic acid
	A, B, C, D
	

	Follow up
	Reading the next chapter
	
	
	
	
	


2. Assessment

(Instrument test/non test)
Student activity






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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FRM/FMIPA/063-00

Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain protein primary, secondary, tertiary and quarternary structure, the linkage of that protein and the function of protein. Describe the example of each protein structure 

	6.
	Indicator                              
	:
	· Student can explain protein basic structure 
· Student can describe primary, secondary, tertiary and quarternary structure 
· Student can describe the example of that protein and their function in the cell

	7.
	Essential Concepts

	:
	Protein, structure and functions

· Proteins Are Built from a Repertoire of 20 Amino Acids

· Primary Structure: Amino Acids Are Linked by Peptide Bonds to Form Polypeptide Chains

· Secondary Structure: Polypeptide Chains Can Fold Into Regular Structures Such as the Alpha Helix, the Beta Sheet, and Turns and Loops

· Tertiary Structure: Water-Soluble Proteins Fold Into Compact Structures with Nonpolar Cores

· Quaternary Structure: Polypeptide Chains Can Assemble Into Multisubunit Structures

· The Amino Acid Sequence of a Protein Determines Its Three-Dimensional Structure
· Protein function in the cell

	8.
	Learning Activity
	:
	3rd meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about protein

	10 mnts
	Lecturer and discussion
	Power point about protein structure and function
	A, B, C, D
	

	Main
	Explain amino acid structure, protein classification, example and function. Explain the linkage that make the structure of protein.

	80 mnts
	Lecturer and discussion
	Power point about protein structure and function
	A, B, C, D
	

	Closure
	Giving quiz about protein


	10 mnts
	Discussion
	Power point about protein structure and function
	A, B, C, D
	

	Follow up
	Correct the quiz question
	
	
	
	
	


3. Assessment

(Instrument test/non test)
Assessment from that quiz






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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FRM/FMIPA/063-00

Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain carbohydrate basic structure, monosaccharide, disaccharide, and polysaccharide structure, the differences, and the linkage that make their structure. Mention some example of that carbohydrate and their function in the cell

	6.
	Indicator                              
	:
	· Student can explain carbohydrate structure and their function 

· Student can describe monosaccharide, disaccharide, and polysaccharide structure, the differences, and the linkage that make their structure
· Student can mention some example of that carbohydrate

	7.
	Essential Concepts

	:
	Carbohydrate, structure and function

· Monosaccharides Are Aldehydes or Ketones with Multiple Hydroxyl Groups Complex 

· Monosaccharides Are Reducing Agents

· Disaccharides Contain a Glycosidic Bond
· Carbohydrates Are Formed by Linkage of monosaccharides

· Conformations of Polysaccharide Chains

	8.
	Learning Activity
	:
	4th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about carbohydrate

	10 mnts
	Lecturer and discussion
	Power point about carbohydrate structure and function
	A, B, C, D
	

	Main
	Explain carbohydrate basic structure, their classification, example and function. Explain the linkage in carbohydrate structure.

	80 mnts
	Lecturer and discussion
	Power point about carbohydrate structure and function
	A, B, C, D
	

	Closure
	Ask the students to make some question and answer it together
	10 mnts
	Discussion
	Power point about carbohydrate structure and function
	A, B, C, D
	

	Follow up
	Making summary
	
	
	
	
	


4. Assessment

(Instrument test/non test)
Students participation and the assessment from summary






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the classification of lipid, their structure and function in the cell

	6.
	Indicator                              
	:
	· Student can explain fatty acid structure 

· Student can describe classification of lipid and their structure
· Student can mention some example of that lipid and their function in the cell

	7.
	Essential Concepts

	:
	Lipid, structure and function

· Lipids are classified as simple or complex

· Fatty acids are aliphatic carboxylic acids

· Triacylglycerols (triglycerides) are the main storage forms of fatty acids

· Phospholipids are the main lipid constituents of membranes

· Glycolipids (glycosphingolipids) are important in nerve tissues & in the cell membrane

· Steroids play many physiologically important roles

· Lipid peroxidation is a source of free radicals

· Amphipathic lipids self-orient at oil:water interfaces

	8.
	Learning Activity
	:
	5th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about lipid

	10 mnts
	Lecturer and discussion
	Power point about lipid structure and function
	A, B, C, D
	

	Main
	Explain fatty acid structure, classification of lipid, each structure and function in the cell

	80 mnts
	Lecturer and discussion
	Power point about lipid structure and function
	A, B, C, D
	

	Closure
	Asking the students what kinds of lipid that built the membran


	10 mnts
	Discussion
	Power point about lipid structure and function
	A, B, C, D
	

	Follow up
	Student make the paper about membran lipid, their structure and function
	
	
	
	
	


5. Assessment

(Instrument test/non test)
Students participation and the assessment from paper






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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FRM/FMIPA/063-00
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Describe the structure of the enzyme, their component and function. Explain the classification of the enzyme and giving the example. Explain the catalysis mechanism

	6.
	Indicator                              
	:
	· Student can explain enzyme structure 

· Student can describe classification of enzyme and their catalitic mechanism
· Student can compare the inhibitor and activator of enzymes
· Student can describe the kinetics of enzymatic catalysis
· Student can explain prosthetic groups, cofactors, & coenzymes that play important roles in catalysis

	7.
	Essential Concepts

	:
	Enzymes

· Enzymes are effective & highly specific catalysts

· Enzymes are classified by reaction type & mechanism 

· Prosthetic groups, cofactors, & coenzymes play important roles in catalysis
· Inhibition and activation of enzymes

· The kinetics of enzymatic catalysis

	8.
	Learning Activity
	:
	6th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about enzyme

	10 mnts
	Lecturer and discussion
	Power point about enzyme structure and function
	A, B, C, D
	

	Main
	Explain enzyme structure and function, their kinetics mechanism, inhibitor and activator of enzymes

	80 mnts
	Lecturer and discussion
	Power point about enzyme structure and function
	A, B, C, D
	

	Closure
	Asking to the student about catalitic mechanism of the enzyme

	10 mnts
	Discussion
	Power point about enzyme structure and function
	A, B, C, D
	

	Follow up
	Student makes the paper about one of the enzyme and their catalitic mechanism
	
	
	
	
	


6. Assessment

(Instrument test/non test)
Students participation and the assessment from paper







Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the mechanism of replication, transcription and translation

	6.
	Indicator                              
	:
	· Student can explain DNA organization, replication, & repair

· Student can describe RNA synthesis, processing, & modification

· Student can explain protein synthesis & the genetic code

	7.
	Essential Concepts

	:
	Protein metabolism

· DNA organization, replication, & repair

· RNA synthesis, processing, & modification

· Protein synthesis & the genetic code

	8.
	Learning Activity
	:
	8th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about protein anabolism

	10 mnts
	Lecturer and discussion
	Power point about protein anabolism

	A, B, C, F, G
	

	Main
	Explain about DNA replication and repair, RNA transcription processing & modification and protein synthesis (translation), genetic code
	80 mnts
	Lecturer and discussion
	Power point about protein anabolism

	A, B, C, F, G
	

	Closure
	Ask for the students to make some question and answer that question together
	10 mnts
	Discussion
	Power point about protein anabolism

	A, B, C, F, G
	

	Follow up
	Making the summary from the question and answer
	
	
	
	
	


7. Assessment

(Instrument test/non test)
Students participation and the assessment from summary






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the catabolism of protein, the degradation and ATP synthesize

	6.
	Indicator                              
	:
	· Student can explain protein degradation by protease and peptidase
· Student can describe protein transamination, deamination
· Student can explain urea cycle
· Student can explain ATP synthesis

	7.
	Essential Concepts

	:
	Protein metabolism

· Proteases & peptidases degrade proteins to amino acids

· Transamination transfers α-amino nitrogen to α-ketoglutarate, forming glutamate oxidative deamination of glutamate

· Ammonia transport

· Reactions of the urea cycle
· ATP synthesis

	8.
	Learning Activity
	:
	9th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about protein catabolism

	10 mnts
	Lecturer and discussion
	Power point about protein catabolism

	A, B, C, F, G
	

	Main
	Explain about protein degradation, transamination, deamination,urea cycle and ATP synthesis
	80 mnts
	Lecturer and discussion
	Power point about protein catabolism

	A, B, C, F, G
	

	Closure
	Giving quiz about ATP synthesis from ones of that amino acid
	10 mnts
	Discussion
	Power point about protein catabolism

	A, B, C, F, G
	

	Follow up
	Student count the ATP that yielded from catabolism one amino acid
	
	
	
	
	


8. Assessment

(Instrument test/non test)
Students participation and the assessment from the task






Yogyakarta, Februari 2012





Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the proccess of photosynthesis and energy generating for dark reaction

	6.
	Indicator                              
	:
	· Student can explain light reaction in photosynthesis

· Student can explain dark reaction in photosynthesis

· Student can explain proton gradient across the thylakoid membrane that drives ATP synthesis
·  Student can compare the differences between cyclic and non cyclic reaction in photosynthesis

	7.
	Essential Concepts

	:
	Carbohydrate metabolism

· Photosynthesis takes place in  chloroplasts

· The light reactions of photosynthesis

· Light absorption by chlorophyll induces electron transfer

· Two photosystems generate a proton gradient and NADPH in oxygenic photosynthesis

· A proton gradient across the thylakoid membrane drives ATP synthesis

· The calvin cycle and the pentose phosphate pathway

· The calvin cycle synthesizes hexoses from carbon dioxide and water

	8.
	Learning Activity
	:
	10th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about carbohydrate anabolism

	10 mnts
	Lecturer and discussion
	Power point about carbohydrate anabolism

	A, B, C, F, G
	

	Main
	Explain about light and dark reaction in photosynthesis, the differences between cyclic and non cyclic reaction and ATP synthesis
	80 mnts
	Lecturer and discussion
	Power point about carbohydrate anabolism

	A, B, C, F, G
	

	Closure
	Making summary 


	10 mnts
	Discussion
	Power point about carbohydrate anabolism
	A, B, C, F, G
	

	Follow up
	Reading for the next chapter
	
	
	
	
	


9. Assessment

(Instrument test/non test)
Students participation 
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Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the catabolism of carbohydrate, degradation and ATP synthesize

	6.
	Indicator                              
	:
	· Student can explain glycolysis step
· Student can explain citric acid cycle step
· Student can explain proton gradient across the thylakoid membrane that drives ATP synthesis
·  Student can explain glycogenesis
· Student can explain glycogenolysis
· Student can explain pentose phosphate pathway

	7.
	Essential Concepts

	:
	Carbohydrate metabolism

· The reactions of glycolysis constitute the main pathway of glucose utilization

· The oxidation of pyruvate to acetyl-coa is the irreversible route from glycolysis to the citric acid cycle

· The respiratory chain provides most of the energy captured during catabolism
· Glycogenesis occurs mainly in muscle & liver
· Glycogenolysis is not the reverse of glycogenesis but is a separate pathway
· Gluconeogenesis involves glycolysis, the citric acid cycle, & some special reactions
· The pentose phosphate pathway generates NADPH & ribose phosphate

	8.
	Learning Activity
	:
	11th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about carbohydrate catabolism

	10 mnts
	Lecturer and discussion
	Power point about carbohydrate catabolism

	A, B, C, F, G
	

	Main
	Explain about glicolysis, sitric acid cycle, glycogenesis, gluconeogenesis phentosa phosphat phatway and ATP synthesis
	80 mnts
	Lecturer and discussion
	Power point about carbohydrate catabolism

	A, B, C, F, G
	

	Closure
	Making summary 


	10 mnts
	Discussion
	Power point about carbohydrate catabolism
	A, B, C, F, G
	

	Follow up
	Reading for the next chapter
	
	
	
	
	


10. Assessment

(Instrument test/non test)
Students participation 
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Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the lipid synthesis

	6.
	Indicator                              
	:
	· Student can explain malonyl-CoA  synthesis
· Student can describe the structure of fatty acid synthase complex
· Student can explain fatty acid synthesis
·  Student can explain elongation of fatty acid chains

	7.
	Essential Concepts

	:
	Lipid metabolism

· Production of malonyl-CoA is the initial & controlling step in fatty acid synthesis

· The fatty acid synthase complex is a polypeptide containing seven enzyme activities

· Acetyl-CoA is the principal building block of fatty acids

· Elongation of fatty acid chains

	8.
	Learning Activity
	:
	12th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about lipid anabolism

	10 mnts
	Lecturer and discussion
	Power point about lipid anabolism

	A, B, C, F, G
	

	Main
	Explain about malonyl CoA synthesis, fatty acid synthesis and the mechanism of fatty acid synthase enzyme
	80 mnts
	Lecturer and discussion
	Power point about lipid anabolism

	A, B, C, F, G
	

	Closure
	Ask the students to make some question and answer it together
	10 mnts
	Discussion
	Power point about lipid anabolism
	A, B, C, F, G
	

	Follow up
	Making summary about fatty acid synthesis
	
	
	
	
	


11. Assessment

(Instrument test/non test)
Students participation and assessment from summary
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Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the catabolism of lipid, degradation and ATP synthesize

	6.
	Indicator                              
	:
	· Student can explain oxidation of saturated fatty acid
· Student can explain oxidation of unsaturated fatty acid
· Student can explain oxidation of old chain fatty acid
·  Student can describe ATP synthesis from fatty acid oxidation 
·  Student can describe elongation of fatty acid chains

	7.
	Essential Concepts

	:
	Lipid metabolism

· Oxidation of fatty acids occurs in mitochondria

· Fatty acids are activated before being catabolized

· Long-chain fatty acids penetrate the inner mitochondrial membrane as carnitine derivatives

· β-oxidation of fatty acids involves successive cleavage with release of acetyl-coa

· The cyclic reaction sequence generates FADH2 & NADH

· Oxidation of a fatty acid with an odd number of carbon atoms yields acetyl- coa plus a molecule of propionyl-coa

· Oxidation of unsaturated fatty acids occurs by a modified β-oxidation pathway

· Ketogenesis occurs when there is a high rate of fatty acid oxidation in the liver

	8.
	Learning Activity
	:
	13th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about lipid catabolism

	10 mnts
	Lecturer and discussion
	Power point about lipid catabolism

	A, B, C, F, G
	

	Main
	Explain about oxidation of saturated fatty acid, unsaturated fatty acid and old chain fatty acid and ATP synthesis from that oxidation
	80 mnts
	Lecturer and discussion
	Power point about lipid catabolism

	A, B, C, F, G
	

	Closure
	Ask the students to make some question and answer it together
	10 mnts
	Discussion
	Power point about lipid catabolism
	A, B, C, F, G
	

	Follow up
	Counting ATP synthesis from oxidation of 22 C fatty acid 
	
	
	
	
	


12. Assessment

(Instrument test/non test)
Students participation and assessment from the task
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Lecturer






Evy Yulianti, M.Sc

[image: image14.jpg]



FRM/FMIPA/063-00

Februari 2012

	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the catabolism of lipid, degradation and ATP synthesize

	6.
	Indicator                              
	:
	· Student can explain oxidation of saturated fatty acid
· Student can explain oxidation of unsaturated fatty acid
· Student can explain oxidation of old chain fatty acid
·  Student can describe ATP synthesis from fatty acid oxidation 

·  Student can describe elongation of fatty acid chains

	7.
	Essential Concepts

	:
	Lipid metabolism

· Oxidation of fatty acids occurs in mitochondria

· Fatty acids are activated before being catabolized

· Long-chain fatty acids penetrate the inner mitochondrial membrane as carnitine derivatives

· β-oxidation of fatty acids involves successive cleavage with release of acetyl-coa

· The cyclic reaction sequence generates FADH2 & NADH

· Oxidation of a fatty acid with an odd number of carbon atoms yields acetyl- coa plus a molecule of propionyl-coa

· Oxidation of unsaturated fatty acids occurs by a modified β-oxidation pathway

· Ketogenesis occurs when there is a high rate of fatty acid oxidation in the liver

	8.
	Learning Activity
	:
	13th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about lipid catabolism

	10 mnts
	Lecturer and discussion
	Power point about lipid catabolism

	A, B, C, F, G
	

	Main
	Explain about oxidation of saturated fatty acid, unsaturated fatty acid and old chain fatty acid and ATP synthesis from that oxidation
	80 mnts
	Lecturer and discussion
	Power point about lipid catabolism

	A, B, C, F, G
	

	Closure
	Ask the students to make some question and answer it together
	10 mnts
	Discussion
	Power point about lipid catabolism
	A, B, C, F, G
	

	Follow up
	Counting ATP synthesis from oxidation of 22 C fatty acid 
	
	
	
	
	


13. Assessment

(Instrument test/non test)
Students participation and assessment from the task
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Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the integration of all macromolecule in the cell and their metabolism

	6.
	Indicator                              
	:
	· Student can explain interconvertible between all macromolecule

	7.
	Essential Concepts

	:
	Integrated metabolism

· Many metabolic fuels are interconvertible

· A supply of metabolic fuels is provided in both the fed & starving states

	8.
	Learning Activity
	:
	14th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about integrated metabolism


	10 mnts
	Lecturer and discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Main
	Explain about interaction and interconnection between macromolecule inside the cell
	80 mnts
	Lecturer and discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Closure
	Making summary
	10 mnts
	Discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Follow up
	Giving example about interaction and interconnection between macromolecule inside the cell
	
	
	
	
	


14. Assessment

(Instrument test/non test)
Students participation and assessment from the task
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Lecturer






Evy Yulianti, M.Sc
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	1.
	Faculty/Study Program
	:
	Mathematics And Natural Science/Biology

	2.
	Course / Code
	:
	Biochemistry/BIC 219

	3.
	Credit
	:
	Theory: 2

Practice: 1

	4.
	Semester/Time
	:
	Sem: 2 and 3

Time:  100 minutes

	5.
	Basic Competence             
	:
	Explain the integration of all macromolecule in the cell and their metabolism

	6.
	Indicator                              
	:
	· Student can explain metabolic prosses in the fed state, and starving state

	7.
	Essential Concepts

	:
	Integrated metabolism

· In the fed state, metabolic fuel reserves are laid down

· Metabolic fuel reserves are mobilized in the starving state

	8.
	Learning Activity
	:
	15th meeting


	Component
	Detail Activity
	Time
	Method
	Media
	Referrence
	Character

	Opening
	Praying together, Elicitation about integrated metabolism


	10 mnts
	Lecturer and discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Main
	Explain about interaction and interconnection between macromolecule inside the cell
	80 mnts
	Lecturer and discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Closure
	Making summary
	10 mnts
	Discussion
	Power point about integrated metabolism


	A, B, C, D, E, F, G
	

	Follow up
	Giving example about interaction and interconnection between macromolecule inside the cell
	
	
	
	
	


15.  Assessment

(Instrument test/non test)
Students participation and assessment from the task
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