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(Natural Product Science and Technology)
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Master of Science Program in Natural Product Science and Technology
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Master of Science (Natural Product Science and Technology), M.S. (Natural Product Science and Technology)
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(Seminar)
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(Metabolites from Natural Products)
03688522  wallAn1gain N1SLeN KAYNITIATIERENTNARTUYIEITNNR
(Techniques on Extraction, Separation and Analysis of Natural Products)
03688531  qyiveTanInwesHAnSaeisTTIA
(Biological Activities of Natural Products)
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03688511  WAmAmMIsITNIRAINTY

(Plant Natural Products)
03688512  wARAMIIsIINYIRIINYEUNTE

(Microbial Natural Products)

03688523  INTIAWATIZRVDINANSUNTITUIIR
(Biosynthetic Pathway of Natural Products)

03688524  n3igaUlATIaTave WA eI TIHYIA
(Structural Elucidations of Natural Products)

03688525  ANSHALATIEHATITHNARAUNTTTUYIR

(Synthesis of Natural Products)
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03688532  NWING1VDINANTUNGTIUYVR

(Toxicology of Natural Products)

03688541  WAMNMIISIINYIRNASINZIRLwadLaviialde

(Natural Products from Cell and Tissue Cultures)

03688542  F@1SAUNAAARSINONANTUNGTIUYR

(Bioinformatics for Natural Products)

03688551  NNSAIUANANATNUYDIHANAMINSTIUYIR

(Quality Control of Natural Products)

03688552  ASWRILINANNNTITUYRLTIN e

(Development of Natural Products for Commercial)

03688553  wandaueilUTAY

(Protein products)

03688596  (3a4anIEMINemansiazinaluladnan uanssINYR

(Selected Topics in Natural Products Science and Technology)

03688598 Jgyyiiery

(Special Problems)
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03688599  Anenfiwus
(Thesis)
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NARAMINSTTUVIRINNY
(Plant Natural Products)
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Biological functions of plant natural products. Protection against attack of microbes and
insects. Contribution of competition and invasion neighboring plants. Biosynthesis of plant
secondary metabolites. Applications of plant natural products for human and animals. Field

trip required.

HANAIISITUYIRAINTAUNTE
(Microbial Natural Products)

a SAed a a o o« a a

FAuVSENTuUAeHAniuTsTINYA Wwunueladuesdunidfindandniueisssueia 38

o

AT sandngsTINYANEun3d  nsUszendlindndueisssuvifnngduniddmivayed
wazdnd nadiAinwinasAnwuonaniui

Microorganisms as a source of natural products. Microbial metabolisms to produce
natural products. Analytical method of natural products from microbes. Applications of

microbial natural products for human and animals. Case study and field trip required.

wunvalananuandueisssuyf
(Metabolites from Natural Products)
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Primary and secondary metabolite compounds derived from plants, animals, mushrooms

and microbes. Classification of secondary metabolites. Biosynthetic pathways.
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03688523

03688524
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WATANTSENA N1TUEN LAZNITIATIERATHANAUISIINYNR
(Techniques on Extraction, Separation and Analysis of Natural Products)
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Extraction methods of natural products. Chromatographic techniques for separation of

natural products. Spectroscopic methods for study of natural products.

FnTadaanzivaInaniusisssuui
(Biosynthetic Pathway of Natural Products)
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Biosynthetic reaction mechanism. Shikimate pathway. Acetate pathway. Sikimate and
acetate mix pathway. Mevalonate pathway. Nitrogen heterocycle pathway. Guide to

biosynthetic pathway of novel natural products.

nsiigaulassadrevesmdniueisssuyii
(Structural Elucidation of Natural Products)
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Principle for structural of natural products by spectroscopy. Structural identification by
ultraviolet- visible spectroscopy, infrared spectroscopy, nuclear magnetic resonance
spectroscopy and mass spectrometry. Structural elucidations of natural compound from all

spectral data.

ANSHUATILATITHANNUNSTTUVR

(Synthesis of Natural Products)
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Chemical reaction for synthesis of natural product. Synthesis and semi- synthesis of
natural bioactive compounds. Structural modification of natural compounds by chemical

reactions, microbes and enzymes. Structure and biological activity relationships.

quEM TN e IAnA TS SUYIR
(Biological Activities of Natural Products)
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Determination of biological activities of natural products. Study of mechanism of action.

Action determination, antioxidant, antimicrobial, anticancer activities.

NYINGVDINANNUINTITUYIR
(Toxicology of Natural Products)
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Toxic compounds in natural products. Cytotoxicity tests in human and animals. Evaluation
the level of toxicity. Isolation and transformation of toxic compounds from natural products.

Field trip required.

NARAMIISIIHYIRIINNSINZIRBwaduasiialte

(Natural Products from Cell and Tissue Cultures)
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Cell, tissue, hairy root and other plant organs cultures. Gene expression and secretion of
natural products. Gene transformation in plant and microorganisms. Genetically modified
organisms. Adding elicitors for cell biosynthesis and releasing natural products. Natural product
extraction from cell and tissue cultures. Nuclear technique to study of biosynthesis pathways.

Concept of enzyme purification from biosynthesis.

Faansaumamansiiendnfneisssuvd
(Bioinformatics for Natural Products)
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Retrieval of molecular sequences and structures of DNA and protein. Sequence
alignment. Basic local alignment search tools. Primer designing and quality checking. Molecular

phylogenetics. Protein structure prediction. Molecular docking and binding site prediction.

Genome annotation. Advanced biocomputational analyses.

N13AIUANAMNTNYBINAASUTSTIUYIA
(Quality Control of Natural Products)
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Quality control in laboratory level and industrial level. Random sampling to test active
dose. Evaluation of toxic compounds and contamination. Quality control of batches

production. Suitable condition and keeping duration of natural products. Field trip required.

AMINAUINANA 9IS TSUY AT e dlae
(Development of Natural Products for Commercial)
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Products from nature as medicinal plants, crude extract, semi-pure compounds, pure
compounds and others. Active ingredients. Fundamental processing of natural products to
solid, semi-solid and liquid. Product development and method for pilot plant and commercial

scale. Case study and field trip required.
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(Protein products)
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Proteins and proteomics. Protein structure and engineering. Protein sources. Protein
purification and characterization. Large-scale protein production. Therapeutic proteins.

Therapeutic antibodies. Proteins used for analytical purposes. Industrial enzymes. Non-catalytic

industrial proteins.

03688596 BFouanzneinemaniuazmaluladndnfuaisssuani 1-3
(Selected Topics in Natural Products Science and Technology)
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Selected topics in natural products science and technology at the master’s degree level.

Topics are subjected to change each semester.

03688597 GHEGTY 1
(Seminar)
mstaueuarefuTedeiitiaulamdnemaniuazinaluladndefusisssumalusedu
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Presentation and discussion on current interesting topics in natural product science and

technology at the master’s degree level.

03688598 Usymiiiay 1-3
(Special Problems)
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Study and research in natural products science and technology at the master’s degree

level and compile into a written report.

03688599 Inglinus 1-18
(Thesis)
FelusziudSeyiln uazSeuSsadouduinednus

Research at the master’s degree level and compile into a thesis.
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