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Course: 


PHARMACEUTICAL BOTANY

The course carries 5 ECTS credits. It has 4 hours of active teaching per week (2 hours of lectures and 2 hours of small-group work).

























TEACHERS AND ASSOCIATES: 


	No.
	Name and surname
	Email address
	Title

	1.
	Aleksandar Kočović
	salekkg91@gmail.com
	Assistant Professor; Course Coordinator

	2.
	Miroslav Sovrlić
	sofke-ph@hotmail.com
	Associate Professor

	3.
	Jovica Tomović
	jovicatomovic2011@gmail.com
	Assistant Professor








COURSE STRUCTURE:

	Module
	Module title
	Week
	Lectures
	Small-group work
	Teacher in charge
of the module

	1
	Cytology, histology and vegetative organs of plants
	5
	2
	2
	Assist. Prof. Aleksandar Kočović

	2
	Generative organs, taxonomy and applied botanical identification
	5
	2
	2
	Assist. Prof. Aleksandar Kočović

	3
	Systematics of pharmaceutically important plants and integrative knowledge assessment
	5
	2
	2
	Assist. Prof. Aleksandar Kočović

	Σ30+30=60



 GRADING:

The grade corresponds to the number of points earned (see tables). Points are earned in two ways:
Pre-exam activities: 60 points
Practical classes carry 30 points, and one colloquium carries 30 points.
To be eligible to take the exam, a student must first pass the pre-exam activities with more than 50 percent of the points.
Exam: 40 points
The final exam is written and carries 40 points.
A passing grade is formed if the student achieves more than 50 percent of the points allotted for each of the defined grading elements.



The final grade is formed as follows:

	Number of points earned
	Grade

	0 - 50
	5

	51 - 60
	6

	61 - 70
	7

	71 - 80
	8

	81 - 90
	9

	91 - 100
	10






LITERATURE:

	TITLE OF TEXTBOOK
	AUTHORS
	PUBLISHER
	LIBRARY

	Raven Biology of Plants, 8th Edition
	Evert RF, Eichhorn SE.
	W. H. Freeman and Company, New York, 2013.
	No

	Botany: An Introduction to Plant Biology, 6th Edition
	Mauseth JD.
	Jones & Bartlett Learning, Burlington, MA, 2017.
	No




SYLLABUS


MODULE ONE: Cytology, histology and vegetative organs of plants


TEACHING UNIT 1 (WEEK ONE)

INTRODUCTION TO PHARMACEUTICAL BOTANY. THE PLANT CELL

(lecture, 2 hours)

· Subject, tasks and importance of pharmaceutical botany for pharmacy and medicine. Specific features of the plant cell compared to the animal cell. Cell wall, cell membrane, nucleus, plastids, mitochondria, endoplasmic reticulum, Golgi apparatus and vacuole. Organization and basic morphological characteristics of the plant cell. Basic rules of botanical nomenclature.

(practical class, 2 hours)

· Rules of safe work in the botanical laboratory. Parts and proper use of the light microscope; preparation of native specimens, mounting and observation of specimens under the light microscope. Observation of chloroplasts in a green leaf, chromoplasts in pepper or tomato fruit, and the vacuole in suitable plant material.

TEACHING UNIT 2 (WEEK TWO)

THE CELL WALL AND ERGASTIC SUBSTANCES

(lecture, 2 hours)

· Structure and modifications of the cell wall. Ergastic substances: reserve starch, protein grains, oil droplets and inorganic inclusions. Morphology of simple and compound starch grains and calcium oxalate crystals. Diagnostic significance of cell contents in the identification of plant drugs.

(practical class, 2 hours)

· Microscopic examination of starch grains from various plant sources and calcium oxalate crystals (raphides, druses, prisms and crystal sand). Basic histochemical reactions for detecting starch and lipids. Comparison of the diagnostic microscopic characteristics of samples.

TEACHING UNIT 3 (WEEK THREE)

DERMAL AND SECRETORY TISSUES

(lecture, 2 hours)

· Dermal tissues: epidermis, periderm and bark. Structure and function of stomata and trichomes. Covering and glandular hairs. Secretory cells, ducts, cavities and reservoirs. Significance of epidermal and secretory structures for the systematics and identification of medicinal plants and plant drugs.

(practical class, 2 hours)

· Preparation of surface mounts or use of permanent slides of leaf epidermis. Recognition of stomata types, covering and glandular trichomes and their arrangement. Observation of secretory structures using examples of mint, chamomile or other suitable pharmaceutically important plant material.




TEACHING UNIT 4 (WEEK FOUR)

VASCULAR AND MECHANICAL TISSUES. ROOT AND STEM

(lecture, 2 hours)

· Xylem, phloem, collenchyma and sclerenchyma. Types of vascular bundles. Primary and secondary structure of the root and stem in monocotyledonous and dicotyledonous plants. Structure of wood and bark and their diagnostic significance.

(practical class, 2 hours)

· Observation of the cross-section of the root and stem under the microscope. Recognition of xylem, phloem, cambium, collenchyma and sclerenchyma fibers. Histochemical detection of lignified elements. Analysis of structures characteristic of drugs of the Radix, Rhizoma, Lignum and Cortex type.

TEACHING UNIT 5 (WEEK FIVE)

MORPHOLOGY AND ANATOMY OF THE LEAF

(lecture, 2 hours)

· External morphology of the leaf: shape, margin, apex, base and venation. Anatomical structure of the dorsiventral, isolateral and unifacial leaf. Palisade and spongy parenchyma, epidermis and vascular bundles. Diagnostic significance of the leaf as a plant drug.

(practical class, 2 hours)

· Macroscopic analysis of the shape, margin and venation of leaves of pharmaceutically important plant species. Microscopic examination of the cross-section of the leaf and recognition of the epidermis, palisade and spongy parenchyma, stomata, trichomes and vascular bundles.

MODULE TWO: Generative organs, taxonomy and applied botanical identification
TEACHING UNIT 6 (WEEK SIX)

FLOWER, INFLORESCENCE, FRUIT AND SEED. PLANT REPRODUCTION

(lecture, 2 hours)

· Morphology of the flower and function of floral organs. Types of inflorescences. Classification of fruits and morphology of seeds. Generative and vegetative reproduction of plants and their importance in the cultivation of medicinal species. The role of generative organs in taxonomic determination.

(practical class, 2 hours)

· Macroscopic analysis and dissection of the flower; construction of floral formulas and diagrams. Microscopic observation of pollen. Recognition of types of inflorescences, fruits and seeds using fresh and dried material. An overview of selected methods of vegetative reproduction.



TEACHING UNIT 7 (WEEK SEVEN)

TAXONOMY, SYSTEMATICS AND NOMENCLATURE


(lecture, 2 hours)

· The concept of species and taxonomic categories. Hierarchical classification and principles of botanical nomenclature. Correct citation of the Latin names of plants and plant drugs. Overview of pharmaceutically important algae, fungi and lichens, with a distinction of their current taxonomic position.

(practical class, 2 hours)

· Practicing the correct writing and citation of the Latin names of plants and plant drugs. Use of botanical keys. Macroscopic and microscopic analysis of available samples of algae, fungi and lichens.

TEACHING UNIT 8 (WEEK EIGHT)

BOTANICAL IDENTIFICATION AND DETERMINATION
(lecture, 2 hours)

· Principles of botanical identification and determination of plants. Diagnostic significance of morphological and anatomical characteristics. Types of botanical keys, selection and proper use of a botanical key. Importance of reference material, floras, atlases and databases.

(practical class, 2 hours)

· Determination of selected plant species using dichotomous botanical keys. Macroscopic and microscopic analysis of diagnostic characteristics. Recording the determination procedure and justifying the conclusion.



TEACHING UNIT 9 (WEEK NINE)

THE HERBARIUM AND MODERN TECHNOLOGIES IN BOTANY
(lecture, 2 hours)

· The herbarium and its importance in botanical and pharmaceutical research. The concept and role of the voucher specimen. Rules for collecting, pressing, drying, labeling and depositing plant material. Digital herbaria, databases, digital and molecular identification of plants.

(practical class, 2 hours)

· Preparation and proper labeling of a herbarium specimen. Creation of a digital herbarium record: scientific name, family, locality, date, collector, habitat and photograph. Searching selected digital herbaria and botanical databases.






TEACHING UNIT 10 (WEEK TEN)

CULTIVATION AND COLLECTION OF MEDICINAL PLANTS. AUTHENTICITY OF PLANT DRUGS
(lecture, 2 hours)

· Basic procedures for the propagation and cultivation of medicinal plants. Selection and identification of the plant species and the appropriate organ for collection. Timing and method of collection, primary processing, drying, preservation and storage of plant drugs. Sustainable collection of wild-growing species. Authenticity, substitutions, adulterants and falsifications of plant drugs.

(practical class, 2 hours)

· Recognition of correctly and incorrectly prepared plant material. Assessment of the authenticity of selected drugs and identification of possible substitutions, adulterants or falsifications based on macroscopic and microscopic criteria. Analysis of a mixture of several plant drugs.

MODULE THREE: Systematics of pharmaceutically important plants and integrative knowledge assessment

TEACHING UNIT 11 (WEEK ELEVEN)

PINACEAE, RANUNCULACEAE AND PAPAVERACEAE
(lecture, 2 hours)

· Systematic position, diagnostic botanical features and pharmaceutically important representatives of the families Pinaceae, Ranunculaceae and Papaveraceae. Comparative analysis of vegetative and generative characteristics and their significance for identification.

(practical class, 2 hours)

· Macroscopic and microscopic analysis of available representatives and plant drugs of the families Pinaceae, Ranunculaceae and Papaveraceae. Identification of characteristic vegetative and generative features and application of a botanical key.

TEACHING UNIT 12 (WEEK TWELVE)

ROSACEAE, FABACEAE AND LAMIACEAE
(lecture, 2 hours)

· Systematic position, diagnostic botanical features and pharmaceutically important representatives of the families Rosaceae, Fabaceae and Lamiaceae. Comparative analysis of the structure of the flower, inflorescence and fruit and their significance for identification.

(practical class, 2 hours)

· Determination of selected representatives. Analysis of the structure of the flower and leaf, fruit type and characteristic features of the families. Detailed analysis of Lamiaceae: square stem, opposite leaves, bilabiate flower and glandular trichomes.






TEACHING UNIT 13 (WEEK THIRTEEN)

APIACEAE, SOLANACEAE AND ASTERACEAE
(lecture, 2 hours)

· Systematic position, diagnostic botanical features and pharmaceutically important representatives of the families Apiaceae, Solanaceae and Asteraceae. Types of inflorescences, morphology of flowers and fruits, and features relevant for distinguishing medicinal from toxic species.

(practical class, 2 hours)

· Determination of selected representatives and analysis of the umbel and the head as characteristic inflorescences. Identification of features that allow distinguishing medicinal from toxic species. Macroscopic analysis of the corresponding plant drugs.

TEACHING UNIT 14 (WEEK FOURTEEN)

BRASSICACEAE, PLANTAGINACEAE, RUBIACEAE AND AMARYLLIDACEAE
(lecture, 2 hours)

· Systematic position, diagnostic botanical features and pharmaceutically important representatives of the families Brassicaceae, Plantaginaceae, Rubiaceae and Amaryllidaceae. Comparative analysis of characteristic flowers, inflorescences, fruits and underground organs.

(practical class, 2 hours)

· Determination and comparative analysis of available representatives and plant drugs of the listed families. Identification of characteristic flowers, inflorescences, fruits, underground organs and other diagnostic features.

TEACHING UNIT 15 (WEEK FIFTEEN)

RECAPITULATION AND KNOWLEDGE ASSESSMENT
(lecture, 2 hours)

· Systematization and integration of content from cytology, histology, morphology, taxonomy, identification, herbarization, cultivation and systematics of pharmaceutically important plants. Preparation for the integrative knowledge assessment.

(practical class, 2 hours)

· Integrative practical recapitulation. Recognition of plant organs, tissues, diagnostic elements, herbarium specimens and representatives of the families covered. Knowledge assessment.




LECTURE SCHEDULE

	[ENTER DAY]
[ENTER ROOM]
[ENTER TIME SLOT]



PRACTICAL CLASS SCHEDULE

	[ENTER DAY]

	[ENTER ROOM]
	[ENTER ROOM]

	[ENTER TIME SLOTS AND GROUPS]
	[ENTER TIME SLOTS AND GROUPS]




GROUP ROTATION
Class schedule
	TEACHING SCHEDULE FOR THE COURSE PHARMACEUTICAL BOTANY

	week
	type
	Teaching unit
	teacher

	1
	L
	Introduction to pharmaceutical botany. The plant cell
	Assist. Prof. Aleksandar Kočović

	
	P
	Rules of safe work in the botanical laboratory
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	2
	L
	The cell wall and ergastic substances
	Assist. Prof. Aleksandar Kočović

	
	P
	Microscopic examination of starch grains from various plant sources and calcium oxalate crystals (raphides, druses, prisms and crystal sand)
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	3
	L
	Dermal and secretory tissues
	Assist. Prof. Aleksandar Kočović

	
	P
	Preparation of surface mounts or use of permanent slides of leaf epidermis
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	4
	L
	Vascular and mechanical tissues. Root and stem
	Assist. Prof. Aleksandar Kočović

	
	P
	Microscopic examination of cross-sections of the root and stem
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	5
	L
	Morphology and anatomy of the leaf
	Assist. Prof. Aleksandar Kočović

	
	P
	Macroscopic analysis of the shape, margin and venation of leaves of pharmaceutically important species
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	6
	L
	Flower, inflorescence, fruit and seed. Plant reproduction
	Prof. Miroslav Sovrlić

	
	P
	Macroscopic analysis and dissection of the flower; construction of floral formulas and diagrams
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	7
	L
	Taxonomy, systematics and nomenclature
	Prof. Miroslav Sovrlić

	
	P
	Practicing the correct writing and citation of the Latin names of plants and plant drugs
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	8
	L
	Botanical identification and determination
	Prof. Miroslav Sovrlić

	
	P
	Determination of selected plant species using dichotomous botanical keys
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	9
	L
	The herbarium and modern technologies in botany
	Prof. Miroslav Sovrlić

	
	P
	Preparation and proper labeling of a herbarium specimen
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	10
	L
	Cultivation and collection of medicinal plants. Authenticity of plant drugs
	Prof. Miroslav Sovrlić

	
	P
	Recognition of correctly and incorrectly prepared plant material
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	11
	L
	Pinaceae, Ranunculaceae and Papaveraceae
	Assist. Prof. Jovica Tomović

	
	P
	Macroscopic and microscopic analysis of available representatives and plant drugs of the families Pinaceae, Ranunculaceae and Papaveraceae
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	12
	L
	Rosaceae, Fabaceae and Lamiaceae
	Assist. Prof. Jovica Tomović

	
	P
	Determination of selected representatives
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	13
	L
	Apiaceae, Solanaceae and Asteraceae
	Assist. Prof. Jovica Tomović

	
	P
	Determination of selected representatives and analysis of the umbel and the head as characteristic inflorescences
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	14
	L
	Brassicaceae, Plantaginaceae, Rubiaceae and Amaryllidaceae
	Assist. Prof. Jovica Tomović

	
	P
	Determination and comparative analysis of available representatives and plant drugs of the listed families
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	15
	L
	Recapitulation and knowledge assessment
	Assist. Prof. Aleksandar Kočović

	
	P
	Integrative practical recapitulation
	Assist. Prof. Aleksandar Kočović; Prof. Miroslav Sovrlić; 
Assist. Prof. Jovica Tomović

	
	E
	Exam (January-February exam period)
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