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	1
	Course title
	Phytochemical Analysis 

	2
	Course number
	(1201427)



	3
	Credit hours (theory, practical)
	2+1

	
	Contact hours (theory, practical)
	2+1

	4
	Prerequisites/corequisites
	Phytochemistry II

	5
	Program title
	BSc in Pharmacy

	6
	Program code
	

	7
	Awarding institution 
	The University of Jordan

	8
	Faculty
	Pharmacy

	9
	Department
	Pharmaceutical Sciences

	10
	Level of course 
	4rd year

	11
	Year of study and semester (s)
	2016-2017, 2st semester

	12
	Final Qualification
	BSc

	13
	Other department (s) involved in teaching the course
	none

	14
	Language of Instruction
	English

	15
	Date of production/revision
	September 2016


16. Course Coordinator: 
	Office numbers, office hours, phone numbers, and email addresses should be listed.
Prof. Dr. Talal Aburjai; 
Ofice: 314; 

Phone numbers: 23309; Mobile: 0777424593; 

Office hours: Sun & Tue 10-11; Mon & Wed 10-12, 1-3
e-mail: aburjai@ju.edu.jo



17.  Other instructors: 
	Office numbers, office hours, phone numbers, and email addresses should be listed.
None


18. Course Description: 
	As stated in the approved study plan.
From plants to drug is the main goal of this course. It will deal with all aspects regarding natural product preparation for drug or nutraceuticals preparation. This will include plant selection, Collection Strategy, Plant identification and Sample Preparation (drying, garbling, powdering, etc..).  Different Extraction methods will also be covered.  Advanced study of the modern methods of chromatography used in separation & purification plant materials such as PC, TLC, GC, HPLC and other techniques will be covered. All advance information regarding extraction methods of drugs or herbal preparations from different dosage forms will also be included. 
All aspects of Validation and qualification of different analysis methods will be covered. Quality control of herbal drugs: Identification and characterization of main phytochemical groups will be included leading to file registration according to local, regional and international administrations.



19. Course aims and outcomes: 
	A-  Aims:
The aim of the lectures is not to rely just on factual information but to impart an understanding of natural product analysis and manufacturing in different dosage form with all the requirements of their QC. 
B- Intended Learning Outcomes (ILOs): Upon successful completion of this course students will be able to …
Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: 
A1- Students expected to acquire all the basic principles of extraction and separation methods of natural origin drugs (plant and animal)..

A2- Students expected to acquire all the basic principles of quality assurance and validation of analytical methods and method development used in herbal medicine or herbal preparations.

A3- To familiarize and engage the student in the steps and dynamics of policy making processes that address analytical methods

A4- Identifies analytical problems and methods of solutions concerning NP

A5- Acquire all the necessary information regarding plant identification, selection, collection, etc 

A6- Acquire knowledge about file registration for herbal medicine or herbal preparation by different legal bodies.

A7- Acquire knowledge of different analytical tools used in pharmaceutical industries to deal with herbal preparations.

B. Intellectual Analytical and Cognitive Skills: 

B1- Students expected to define problems of Natural drug analysis

B2- Students expected to acquire knowledge regarding the appropriate method of herbal drug extraction and analysis

B3- Students expected to have all the knowledge required for file preparation and evaluation

B4- Students expected to know deferent methods used for identification, preparation and extraction of herbal drugs.

B-5 Students expected to know different types of nutraceutical and to differentiate between food and drug of natural origin.

C. Subject-Specific Skills: Student is expected to

C1- Planning for method of analysis  

C2- Recognize the best way for herbal drug analysis

C3- recognize how to use different types of extraction and chromatography

C4- Recognize different types of nutraceuticals

D. Transferable Key Skills: Students is expected to 

D1- Team work

D2- How to conduct literature survey and to get the information from different sources



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


 20. Topic Outline and Schedule:
	Week

Instructor

Achieved ILOs

Evaluation Methods

Reference

Part One: From plant to drug
Nutraceuticals: introduction

1. Importance of herbal medicine in modern medicine 

2.Basics of plant selection, identification and collection 
a. random selection

b.Ethnopharmacology
c.Chemotaxonomy
d. Geographical
e.Computer-based selection methods
Literature information selection technique (LIST correlates biological activity, botanical facts, and
 chemotaxonomic information)
Pharmacopeial 4.Standardization of herbal products
Due date: 1-4th week
TA
A, B
Quizzes, Exams, homework
1
Part Two: Extraction
a. Pooling Extraction

b. Fractionated Extraction

c. Biologically guided extraction

d. Methods of Extraction

i. Solvent Extraction

ii. pH effects Extraction

iii. Hot extraction method

iv. Hydrodistillation

v. Microwave Extraction

vi. SFE (super critical fluids, advantages, applications)

Due date: 5th -7th week
TA
A,B,C
Quizzes, Exams, Home works
1,2
Part Three: 

Quality control of herbal drugs: Identification and charachterization of main phytochemical groups

a. Carbohydrates and lipid

b. Alkaloids

c. Terpenoids

d. Steroids and cardiac glycosides

e. Flavonoids and tannins

f. Quinones and Anthraquinones

Due date: 8th -10th week
TA
B, C, D
Quizzes, Exams, home works
2
Part Four:  Separation Techniques used in NP
a.Centrifugation

b.Distillation

c.Crystallization

d.Filtration
Chromatography
1. Basic principles
2. Types of Chromatography
· Normal and Reverse phase
· Partition 
· Adsorption 
· SEC 
· IEC
3.Analytical method of chromatography HPLC, GC

4.Preparative chromatography used in NP
Due date: 10th -12th week
TA
B, C, D
Quizzes, Exams, home works
2
Part Four: QC 

· Validation

· IQ

· PQ

· QC and QA
13-14
TA
D,E
Quizzes, Exams, home works
Outsource Ref.



21. Teaching Methods and Assignments: 
	Development of ILOs is promoted through the following teaching and learning methods:

1) Lectures

2) Demonstrations of plant materials and other natural products

3) Self reading topics in chromatography

4) Home works of drugs available in the market



22. Evaluation Methods and Course Requirements: 
	Opportunities to demonstrate achievement of the ILOs are provided through the following assessment methods and requirements:

1.Exams 

Midterm exam : 6th week of the semester – 40%

Final exam: 15th week of the semester      – 50%

2. Quiz and Home works                                                        – 10 % 



23. Course Policies:
	A- Attendance policies:
First warning- with 4 absences

Second warning- with 5 absences

Failing in the module- with 6 absences

B- Absences from exams and handing in assignments on time:
· Midterm exam and Quiz: a justified excuse should be submitted and accepted by the instructor in order to be eligible for a make up (Hospitalization or passing away of one of the first degree relatives).

· Final Exam: a justified excuse should be submitted and accepted by the Dean in order to be eligible for and "incomplete" exam.

C- Health and safety procedures:

D- Honesty policy regarding cheating, plagiarism, misbehavior:

The participation, the commitment of cheating, plagiarism or misbehaviour will lead to applying all following penalties together as described in the regulations after investigations of the responsible committee:

1) Failing the subject he/she cheated at

2) Failing the other subjects taken in the same course

3) Not allowed to register for the next semester 

E- Grading policy:

· Midterm Exam (40%)

· Quiz (10%)

· Final Exam (50%)
F- Available university services that support achievement in the course:

University Library with necessary reference books, E-Library (Books, scientific journals)


24. Required equipment:
	Data Show, Computers



25. References: 
	A- Required book (s), assigned reading and audio-visuals:

1. Chemical Analysis. JOHN WILEY&SONS. 2013. 

2. Principles and Practice of Chromatography (Chrom-Ed Book Series) Kindle Edition by Raymond P.W. Scott, 2015.

3. Analytical Method Development by HPLC For Starters Kindle Edition by Matthew S, 2015. 

4. WHO monographs 2011-2015.
B- Recommended books, materials, and media:




26. Additional information:
	


Name of Course Coordinator: -------------------Signature: ------------------------- Date: ------------------------- Head of curriculum committee/Department: ------------------------- Signature: ---------------------------------

Head of Department: ------------------------- Signature: ---------------------------------

Head of curriculum committee/Faculty: ------------------------- Signature: ---------------------------------

Dean: ------------------------------------------- -Signature: ---------------------------------

Copy to:


Head of Department









Assistant Dean for Quality Assurance
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