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	Credit hours


	3
	Level
	Graduate
	Pre-requisite
	None


Course Description:


Vitamin and Minerals in Animal Nutrition that aims to further enhance the students’ knowledge of the importance of vitamins and minerals in animal nutrition, The course comprehensively covers all vitamins and minerals in terms their functions, requirements, deficiencies, supplementation, and toxicities. The course also covers aspects of interactions between mineral and vitamins, and between minerals and their effects on livestock performance.
Learning Objectives

1. Understand the functions of vitamins and minerals in farm animals.

2. Get a detailed view of the biochemical pathways of vitamins and minerals in farm animals and their impact on production.

3. Understand health implication regarding vitamin or mineral deficiency in farm animals and how it affects performance.

4. Understand interactions between vitamins and minerals and interactions among minerals. 

5. Understand the process of establishing requirements.

Intended Learning Outcomes (ILOs):
A. Knowledge and Understanding: 

A1 – Student has a comprehensive review of livestock vitamin and mineral nutrition 
A2 – Student understands advanced concepts in vitamin and mineral metabolism, and functions
A3 – Student understands the structural and metabolic functions of vitamins and minerals and how they impact animal productions 
A4 – Student learns practical implications of vitamin and/or mineral deficiencies under commercial settings 

A5 – Student will have developed an advanced knowledge interactions among minerals and between minerals and vitamins
B. Intellectual Analytical and Cognitive Skills: 

B1 – Student is able to establish a connection vitamin or mineral function and its impact of livestock performance
B2 – Student fully comprehends the importance of vitamins and minerals as an aspect of nutritional management and how its affects profitability of livestock enterprises
C. Subject-Specific Skills: 

C1 – understand how vitamins and minerals functions in the animal body at the molecular and cellular level
C2 – Understand the physiological effects of vitamins and minerals, including mechanisms of deficiency and toxicity
C3 – Obtain current knowledge regarding the role and vitamins and minerals in health and disease
C4 –Learn the principles for establishing dietary requirements for vitamins and minerals
C5 –Evaluate and apply new research concepts and theories in the vitamin and mineral research area to enhance nutrition research
D. Transferable Key Skills: 

D1 – Student can transfer all the knowledge and basic concepts as an animal nutritionist whether working with ruminant or monogastric livestock in the field or in a research facility
D2 – Have the ability to work at a feed manufacturing company the produces vitamins and/or mineral premixes or both
ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding (A1-A5)
	Lectures and Discussions
	Exam, Homework, 

	B. Intellectual Analytical and Cognitive Skills (B1-B2)
	Lectures and Discussions
	Exam, Homework,

	C. Subject Specific Skills (C1-C5)
	Lectures, Discussions, and Presentations
	Exam, Homework, and Student Presentations

	D.Transferable Key Skills (D1-D2)
	Lectures, Discussions, and Presentations
	Exam, Homework, and Student Presentations


Course Contents
	No. of lecture (s) /Week
	Subject
	Sources
	ILOs

	1
(1st week)
	Introduction                                                                                                                          

· Overview of vitamins, their classification, and properties

	-  PowerPoint lectures


	

	9
(1st ,2nd, 3rd, 4th, and 5th, week)
	Fat-Soluble Vitamins                                                              

· Vitamin A and carotenoids
· Vitamin E (tocopherols)
· Vitamin D (cholicalciferol)
· Vitamin K 

	-  PowerPoint lectures


	

	(6th Week)
	First Hour Exam
	
	

	9
(6th, 7th, 8th, 9th, and 10th week)
	Water-Soluble Vitamins                                                              

· Thiamin
· Riboflavin
· Niacin
· Pyridoxine
· Pantothenic acid

· Biotin

· Folacin

· Cobalamin

· Choline

· Ascorbic acid

	-  PowerPoint lectures

- Class Handout


	

	(11th Week)
	Second Hour Exam
	
	

	10
(11th, 12th, 13th, 14th, 15th, and 16th  week)
	Macro- and Microminerals
· Calcium and phosphorus 
· Sodium, potassium, chlorine,

· Magnesium, and sulfur
· Iron

· Copper and Molybdenum

· Cobalt

· Manganese

· Zinc 

· Selenium

· Iodine

· Fluorine and chromium
	-  PowerPoint lectures

- Class Handouts


	

	1
(16th  week)
	Student Presentations

· Most recent topics in vitamin and mineral nutrition
	-  Refereed Journals


	


Learning Methodology


The course will be structured in lectures, discussions, practical laboratory, field trips, weekly assignments, and quizzes and reports administered in the lab section. Students will be evaluated through exams in both the lecture and laboratory. 

	Evaluation
	Point %

	1st Exam
	20 %



	2nd Exam
	20 %



	Homework Assignments
	10 %

	Student Presentations
	10 %

	Final Exam
	40 %

	Total 
	100 
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