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[image: image2]Section 1 General Information
1.
Course Code and Title
In Thai
…................................................................
In English

PYDN 301 Medicinal Plants and Natural Products
2.
Number of Credits
3 (3-0-6)

    




(Theory 3 hrs.  Practice 0 hrs.  Self-Study 6 hrs./week)
3.
Curriculum and Course Type
   
3.1
Program
Doctor of Pharmacy Program (International Program)
    
3.2
Course Type   
(Specific Course   ( Compulsory Course 
( Elective Course
4.
Course Coordinator and Instructor

4.1
Course Responsible Instructor

1. Assoc. Prof. Pongtip Sithisarn








Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: pongtip.sit@mahidol.ac.th







2. Lect. Thanika Pathomwichaiwat








Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: thanika.pat@mahidol.edu   

4.2 
Instructors        



1. Assoc. Prof Sompop Prathanturarug








Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: sompop.pra@mahidol.ac.th







2. Assoc. Prof Veena Satitpatipan










Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: veena.nuk@mahidol.ac.th







3. Assoc. Prof Pongtip Sithisarn











Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: pongtip.sit@mahidol.ac.th







4. Assist. Prof. Natthinee Anantachoke










Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: natthinee.ana@mahidol.ac.th







5. Assist. Prof. Nisarat Siriwatanamethanon









Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: nisarat.sir@mahidol.ac.th







6. Assist. Prof. Bhanubong Bongcheewin









Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: bhanubong.boc@mahidol.ac.th







7. Assist. Prof. Somnuk Bunsupa










Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: somnuk.bun@mahidol.ac.th







8. Assist. Prof. Benyakan Pongkitwitoon








Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: benyakan.pon@mahidol.ac.th







9 Assist. Prof. Duangjai Tungmunnithum









Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: duangjai.tun @mahidol.ac.th







10. Assist. Prof. Tharita Kitisripanya










Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: tharita.kit@mahidol.ac.th







11. Lect. Chutima Petchprayoon









Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: chutima.pec@mahidol.ac.th







12. Lect. Nutputsorn Chatsumpun










Department of Pharmacognosy








Phone no.: 02-644-8701








E-mail: nutputsorn.cha@mahidol.ac.th







13. Lect. Thanika Pathomwichaiwat









Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: thanika.pat@mahidol.ac.th   







14. Lect. Methee Phumthum










Department of Pharmaceutical Botany








Phone no.: 02-644-8696 








E-mail: methee.phu @mahidol.ac.th
5.
Semester/Class Level

5.1
Semester


1st Semester / Class Level 3rd

5.2
Number of Students Allowed


Approximately 30 Students
6.
Prerequisites


PYCS 201 Pharmacology I
7.
Co-requisites

   

None
8.
Date of Preparation/Latest Revision of the Course Specifications     


25th August 2021
Section 2 Course Goals and Course Description
1.
Course Goals




Understand the importance of plant identification and quality control of medicinal plants to be used as raw materials for production or consumption, modern application of plant 
biotechnology in drug discovery, law and regulation of herbal products. Being aware of various factors that affects the change in the quality of medicinal plants, chemical properties of important substances in plants, and its relationship to biological properties. Select the right medicinal plants and natural products to appropriately use.
2.
Course Description

(In Thai)    
………............................................................................................
(In English) 
Classifications and identifications of medicinal plants; medicinal plants and bioactive 
compounds acting on the physiological system such as nervous, cardiovascular, respiratory, gastrointestinal, immune, endocrine, reproductive, and urinary systems; medicinal plants and compounds with antioxidant, antimicrobial activities; medicinal plants for topical applications; narcotic and toxic plants; the quality assessment of plant raw materials and phytopharmaceuticals; the modern application of the plant biotechnology to the drug discovery; laws and regulations of herbal products.
Section 3 Course Objectives, Course-level Learning Outcomes and Course Implementation
1.
Course Objectives

Students can apply the practice in the pharmaceutical profession to give advice on medicinal plants to healthcare professionals, general public and herbal entrepreneurs.
2.
Course-level Learning Outcomes: CLOs

On completion of the course, the students will be able to
1)
CLO1
Identify the scientific name and plant family of medicinal plants.

2)
CLO2 
Define the phytochemicals in medicinal plants and natural products and its biosynthesis.

3)
CLO3
Indicate the factors affecting to the quality of plant raw materials and phytopharmaceuticals and 


explain how to do the quality control in accordance with law and related regulations.

4)
CLO4 
Prescribe the medicinal plants and natural products and give recommendation appropriately.

5)
CLO5
Describe how to apply biotechnology in drug discovery research from medicinal plants.
3.
How to organize learning experiences to develop the knowledge or skills stated in number 2 and how to measure the learning outcomes
	PYDN 301
	Teaching and learning experience management
	Learning outcomes

measurements

	
	
	Formative
	Summative

	
	Lecture in class
	Exercise in class/ 
homework
	Individual / group

work assignment
	Case-based study/ PBL
	Virtual/ simulation/ 
scenario learning
	Quiz
	Discussion
	Presentation
	Written

examination
	Oral examination
	Presentation
	Performance assessment
using rubric score

	CLO1
Identify the scientific name and plant family of medicinal plants.
	(
	
	(
	
	
	
	(
	
	(
	
	
	

	CLO2 
Define the phytochemicals in medicinal plants and natural products and its biosynthesis.
	(
	
	
	
	
	
	
	
	(
	
	
	

	CLO3
Indicate the factors affecting to the quality of plant raw materials and phytopharmaceuticals and explain how to do the quality control in accordance with law and related regulations.
	(
	
	
	
	
	
	
	
	(
	
	
	

	CLO4 
Prescribe the medicinal plants and natural products and give recommendation appropriately 
	(
	
	(
	(
	
	
	(
	
	(
	
	(
	

	CLO5
Describe how to apply biotechnology in drug discovery research from medicinal plants.
	(
	
	
	
	
	
	
	
	(
	
	
	


Section 4 Lesson Plan and Evaluation
1.
Lesson Plan
	Week
	Topic/Details
	Number of hours
	Teaching Method:
Multimedia
	Instructors

	
	
	Lecture
	Practice
	
	

	1
	C-1: Course Introduction

C-2: Plant Nomenclature
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group activity
	Bhanubong

Bhanubong

	
	C-3: Plant Classification and Identification
	1
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group   activity
	Bhanubong

	2
	C-3: Plant Classification and Identification
	3
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group   activity
	Bhanubong

	3
	C-4: Phytochemical Compounds in Natural Products
	3
	0
	Lecture / PowerPoint, Handout
	Veena

	4
	C-5: Quality Control Methods and Standardization of Natural Products
	3
	0
	Lecture / PowerPoint, Handout
	Chutima/
Pongtip

	5
	C-6: Natural Products Acting on Central Nervous System

C-7: Natural Products Acting on Autonomic Nervous System
	3
	0
	Lecture / PowerPoint, Handout


	Thanika
Chutima

	6–7
	C-8: Natural Products Acting on Cardiovascular System
	2
	0
	Lecture / PowerPoint, Handout
	Nutputsorn

	
	C-9: Natural Products Acting on Respiratory System
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group   activity
	Sompop

	
	C-10: Natural Products Acting on Gastrointestinal System
	2
	0
	Lecture, Flipped classroom, Ssmall group discussion / PowerPoint, Handout, Group activity
	Thanika

	8–9
	C-11: Natural Products Acting on Metabolic Syndrome
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group   activity
	Nisarat

	
	C-12: Natural Products Acting on Reproductive System
	2
	0
	Lecture / PowerPoint, Handout
	Natthinee

	
	C-13:
Natural Products Acting on Urinary System

C-14: Antimicrobial Natural Products
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group activity


	Nisarat
Somnuk

	10–11
	C-15: External Use and Topical Use Natural Products
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group activity
	Benyakan

	
	C-16: Natural Products as Anticancer

C-17: Natural Products as Immunomodulator
	2
	0
	Lecture / PowerPoint, Handout
	Somnuk

Tharita

	
	C-18: 
Natural Products as Antioxidant

C-19: Narcotic and Toxic Plants
	2
	0
	Lecture, Small group discussion / PowerPoint, Handout, Group activity
	Pongtip

Nisarat 

	12–13
	C-20: Herb-Drug interaction
	2
	0
	Lecture / PowerPoint, Handout
	Nisarat

	
	modern application of plant biotechnology in drug discovery
	2
	0
	Lecture / PowerPoint, Handout
	Somnuk/Tharita



	
	Biosynthesis
	2
	0
	Lecture / PowerPoint, Handout
	Somnuk

	14–15
	law and regulation of herbal products   
	2
	0
	Lecture / PowerPoint, Handout
	Nutputsorn

	
	Case study 1
	2
	0
	Group discussion/presentation
	Instructor team

	
	Case study 2
	2
	0
	Group discussion/presentation
	Instructor team

	
	Number of hours per semester
	45
	0
	
	


2.
Plan for Assessment of Expected Course-Level Learning Outcomes (CLOs)
2.1
Measurement and Evaluation of learning achievement

A.
Formative Assessment


Quizzes and/or discussion in class and after quiz and discussion in class, student will be reflected for improving him or herself.
B. 
Summative Assessment

(1) Tool and weight for measurement and evaluation
	Learning Outcomes
	Measurement Method
	Weight

(Percentage)

	
	Written

examination
	Oral

examination
	Presentation
	Performance assessment using rubric score
	

	CLO1 Identify the scientific name and plant family of medicinal plants.
	13
	
	
	
	13

	CLO2 Define the phytochemicals in medicinal plants and natural products and its biosynthesis.
	11
	
	
	
	11

	CLO3
Indicate the factors affecting to the quality of plant raw materials and phytopharmaceuticals and explain how to do the quality control in accordance with law and related regulations.
	11
	
	
	
	11

	CLO4 Prescribe the medicinal plants and natural products and give recommendation appropriately. 
	51
	
	9
	
	60

	CLO5
Describe how to apply biotechnology in drug discovery research from medicinal plants.
	5
	
	
	
	5

	Total
	91
	
	9
	
	100


(2) Grading Rules (ระบุเกณฑ์มาตรฐานในการตัดสินให้สัญลักษณ์แต่ละอักษร (A-F))

Based on individual score (100%), student's achievement will be justified according to the Faculty and University code of conduct by grading system as A, B+, B+, C+, C+, D+, D, and F.
(3)
Measurement and Evaluation
Pass is A-D and Fall is F (less than 50%).

2.2 
Re-examination (if the course allows any.)
Follow Mahidol University Regulation
3.
Students’ Appeal
Students can submit an appeal at the Office of Bachelor of Pharmacy Education (International program) to solve problems.
Section 5 Teaching Resources
1.
Required Texts

1)
Agli MD, Busciala, A, Bosisio, E. Vascular effects of wine polyphenols. Cardiovasc Res. 2004; 63:593-602.
2)
Basu TK, Temple CN, Garg MM, editors. Antioxidants in human health and disease. Oxford: CABI 

Publishing; 1999.

3)
Bone K, Mills S. Principles and practice of phytotherapy. 2nd ed. Edinburgh: Churchill Livingstone;
2013.

4)
Bruneton J.  Pharmacognosy, phytochemistry, medicinal plants. 2nd ed.  Paris: Technique & Documentation; 1999.

5)
Civjan N. Natural products in chemical biology. New Jersey: John Wiley & Sons, Inc.; 2012.

6)
Dasgupta A, Hammett-Stabler CA, editors. Herbal supplements: efficacy, toxicity, interactions with 
western drugs and effects on clinical laboratory tests. New Jersey: John Wiley & Sons, Inc.; 2011.

7)
De Padua LS, Bunyapraphatsara N, Lemmens RHMJ, editors. Medicinal and poisonous plants 1. Leiden: Backhuys Publishers; 1999.

8)
DerMarderosian A, Beutler JA. The review of natural products. 7th ed. St. Louis: Wolters Kluwer Health; 2012.

9)
Esau K. Anatomy of seed plants. New York: John Wiley & Sons; 1977.

10)
Evans WC.  Trease and Evans pharmacognosy.  16th ed. Edinburgh: Saunders; 2009.

11)
Faculty of Pharmacy, Mahidol University. Free radicals in health and diseases. Bangkok: Faculty of 
Pharmacy, Mahidol University; 1998.

12)
Gunnar S. Drugs of natural origin. Stockholm: Swedish Pharmaceutical Press; 1992.

13)
Hansel R. Phytopharmaka. Berlin: Springer; 1991.

14)
Jeffrey BH. Phytochemical methods: a guide to modern techniques of plant analysis. 3rd ed. New York: Chapman & Hall; 1998.

15)
Langseth L. Oxidants, antioxidants and disease prevention. Brussels: International Life Science Institute; 1996.

16)
Lemmens RHMJ, Bunyapraphatsara N, editors. Medicinal and poisonous plants 3. Leiden: Backhuys 
Publishers; 2003.

17)
Marderosian AD, Beutler JA. The review of natural products: the most complete source of natural 
product information. 4th ed. St. Louis: Facts and Comparison; 2004.

18)
McKenna DJ, Jones K, Hughes K. Botanical medicines: The desk reference for major herbal supplements 1. 2nd ed. New York: The Haworth Herbal Press; 2002.

19)
McKenna DJ, Jones K, Hughes K. Botanical medicines: The desk reference for major herbal supplements 2. 2nd ed. New York: The Haworth Herbal Press; 2002.

20)
National list of essential drugs 2019 (in Thai) (List of herbal medicine products) [Internet]. [cited 2020 Jun 19]. Available from: http://www.ratchakitcha.soc.go.th/DATA/PDF/2562/E/095/T_0008. PDF

21)
Natsume M, Osakabe N, Yamagishi M, Takizawa T, Nakamura T, Miyatake H, et.al. Analyses of polyphenols in cacao liquor, cocoa, and chocolate by normal-phase and reversed-phase HPLC. Biosci Biotechnol Biochem. 2000; 64(12):2581-7.

22)
Olson WP. Separation technology: pharmaceutical and biotechnological applications. Buffalo 
Grove: Interpharm Press; 1995.

23)
Packer L, Hiramatsu M, Yoshikawa T. Antioxidant food supplements in human health. San Diego: 
Academic Press; 1999.

24)
Pooma R, Suddee S, editors. Thai plant names Tem Smitinand revised edition 2014. Bangkok: Office of the Forest Herbarium, Department of National Park, Wildlife and Plant Conservation; 2014

25)
Rudolf FW, Volker F. Herbal medicine. 2nd ed. New York: Thieme; 2000.

26)
Takatori J. Color atlas medicinal plants of Japan. Tokyo: Hirokawa Pub. Co.; 1970.

27)
The Ministry of Public Health, Thai Herbal Pharmacopoeia Vol. I and II. Bangkok: Prachachon 
Co.Ltd.; 2019.

28)
Thorpe TA. Plant tissue culture. London: Academic press; 1981.

29)
United States Pharmacopeial Convention. The United State Pharmacopeia 43, National Formulation 38 North Bethesda: United States Pharmacopeial Convention; 2020.

30)
Valkenburg JLCH, Bunyapraphatsara N, editors. Medicinal and poisonous plants 2. Leiden: Backhuys Publishers; 2001.

31)
Yildiz F. Phytoestrogens in functional foods. Boca Raton: Taylor & Francis Group; 2006.
2.
Suggested Materials

-
3.
Other Resources (if any)
-
Section 6 Evaluation and Improvement of Course Implementation
1.
Analysis and Evaluation of Course Implementation 
A.
Data for Analysis 

Assessment of teaching effectiveness based on student evaluation scores, comments and interview and assessment through peer observations.
B.
Course Effectiveness Evaluation

At the end of the course, students will evaluate the course effectiveness by answering the assessment form.
2.
Revision Process and Improvement Plan for Course Effectiveness

At the end of every academic year, course coordinator will hold a meeting and gather the opinions from the teaching team about the summary of course effectiveness evaluation, teaching evaluation and student achievement. The issues for improvements cover teaching and learning methods, course contents and sequences, assessment tools.
3.
The self-assessment report of the course (กำหนดเวลาในการจัดทำรายงานและแผนปรับปรุงรายวิชา: การจัดทำรายงานประเมินตนเองและการวางแผนปรับปรุงรายวิชา)

Teaching team organize the group meeting to discuss the strategies of teaching improvement for the next academic year based on the following information; i) student feedback, ii) results of evaluating the effectiveness of the course by students, and iii) teaching evaluation results.
Appendix
1.
Relations between the course and the program
Table 1 Relations between the course and the PLOs
	Medicinal Plants and Natural Products
	PLO

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	PYDN 301
	R
	R
	
	
	



แสดงระดับการจัดกำรเรียนรู้ของรายวิชา ด้วยอักษร I, R, P หรือ M โดยนำข้อมูลของรายวิชาที่แสดงไว้ในหลักสูตร Curriculum Mapping มาแสดงให้สอดคล้องกัน
Table 2  Relation between CLOs and PLOs
	PYDN 301
	PLO

	
	PLO1
	PLO2
	PLO3
	PLO4
	PLO5

	CLO1
Identify the scientific name and plant family of medicinal plants.
	1.3
	
	
	
	

	CLO2 
Define the phytochemicals in medicinal plants and natural products and its biosynthesis.
	1.3
	
	
	
	

	CLO3
Indicate the factors affecting to the quality of plant raw materials and phytopharmaceuticals and explain how to do the quality control in accordance with law and related regulations.
	1.3
	2.3
	
	
	

	CLO4 
Prescribe the medicinal plants and natural products and give recommendation appropriately.
	1.1

1.2

1.3
	
	
	
	

	CLO5
Describe how to apply biotechnology in drug discovery research from medicinal plants.
	1.3
	
	
	
	



ระบุว่าแต่ละ CLO สอดคล้องกับ PLO ในระดับ SubPLO ใดบ้าง โดยใส่หมายเลขของ SubPLO ใน column PLO ที่ตรงกัน เพื่อ แสดงความเชื่อมโยงให้ชัดเจน (Program-level Constructive Alignment)
Table 3  PLOs and SubPLOs that the course is responsible for
	PLOs
	SubPLOs

	PLO1 
Perform rational drug and health product selection, dispensing, and monitoring to ensure therapeutic efficacy and safety of individual that are concordant with current therapy guideline and professional standard.
	1.1 
Analyze individual patient’s information for appropriate selection of drugs and health products according to current practice guideline and standard for pharmacy professionals.

1.2
Dispense drugs and health products to patients complying with standard for pharmacy professionals.
1.3
Provide appropriate information of drugs and health products according to standard for pharmacy professionals.
1.4
Evaluate efficacy and adverse effects of drug and health    
     
products via personalized medicine approach.

	PLO2 
Formulate pharmaceutical products for individual patient that comply with pharmacy standard.

	2.1 
Preformulate suitable excipients which are compatible with active pharmaceutical ingredient(s). 
2.2 
Calculate working formula according to the master formula of each formulation.
2.3 
Compound and control quality of pharmaceutical products in accordance with working formula and physician’s prescription complying to pharmacy standard. 
2.4 
Appraise documents of controlling drug products, biological products, and health products that are concordant with national and international regulations and guidelines.



แสดงข้อมูลของ PLOs-SubPLOs เฉพาะที่รายวิชาอ้างอิงถึง เพื่อแสดงการมีส่วนร่วมพัฒนานักศึกษาใน PLOs ที่รายวิชารับผิดชอบ
2. Rubric scoring*

*หมายเหตุ ถ้ามีการใช้ Rubric scoring เป็นเครื่องมือในการวัดผล ให้แสดงเพิ่มเติมในภาคผนวกข้อที่ ๒.
3. Relations between the course and Sustainable Development Goals (SDGs) (เลือก SDGs ที่สัมพันธ์กับเนื้อหาของรายวิชา โดยสามารถเลือกได้มากกว่า 1 ข้อ และพิจารณาความสัมพันธ์จากคำอธิบายรายวิชากับ Keywords ของแต่ละ SDGs)
· SDG1
No poverty 

· SDG2
Zero Hunger 

· SDG3
Good Health and Well – being 
· SDG4
Quality Education 
· SDG5
Gender Equality 

· SDG6
Clean Water and Sanitation 
· SDG7
Affordable and Clean Energy 

· SDG8
Decent Work and Economic Growth 

· SDG9
Industry, Innovation and Infrastructure 

· SDG10
Reduced Inequalities 

· SGD11
Sustainable Cities and Communities 

· SDG12
Responsible Consumption and Production 

· SDG13
Climate Action 

· SDG14
Life Below Water 

· SDG15
Life on Land 

· SDG16
Peace, Justice and Strong Institutions 

· SDG17
Partnerships for the goals 
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