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(Seminar)
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03688521* LUUWNUBLAAINHANAUNETTUUR 3(3-0-6)

(Metabolites from Natural Products)

03688522* WALANITANA NISLENLAZNITIATIZHENTHANAUNISTTUYIR 4(3-3-8)
(Techniques on Extraction, Separation and Analysis
of Natural Products)

03688531* qmémw%mﬂwmaamﬁmﬁmsﬁﬁismma 3(2-3-6)
(Biological Activities of Natural Products)
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03688511* WANAUIEITUIRIINNY 3(3-0-6)
(Plant Natural Products)

03688512* WANAMINTITUVIRINYAUNTE 3(3-0-6)
(Microbial Natural Products)

03688523* ADWIFUATILHVDINANNUNTTTUYIR 3(3-0-6)
(Biosynthetic Pathway of Natural Products

03688524* NINAAULATIATIVBIHANNUTTITUIR 3(3-0-6)
(Structural Elucidations of Natural Products)

03688525* NMAILATIZRAIINANA UINTTTUYA 3(3-0-6)

(Synthesis of Natural Products)
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03688532* NINYIVOINANAUNTITNYR 3(3-0-6)
(Toxicology of Natural Products)

03688541* waAnfaIEITUTIRINNINzEsTadLaz e e 3(2-3-6)
(Natural Products from Cell and Tissue Cultures)

03688551* NIAIUANAMATNYBINANSUNTITUYIR 3(3-0-6)
(Quality Control of Natural Products)

03688552% NITNAIUINAAAUNSTTUYIRLTINEIVEY 3(3-0-6)

(Development of Natural Products for Commercial)

03688596* L399ANIENIINGNANENSLALNALULADNAR A UINSITUTR 1-3

(Selected Topics in Natural Products Science and Technology)

03688598* UgymiiLeiy 1-3
(Special Problems)
. weniinus  Lidesnin 12 wihein
03688599* e 1INUS 1-12
(Thesis)
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03688511* HNANAUNSITUTIRANNNY 3(3-0-6)
(Plant Natural Products)

a v 6

wiin1adaninvesndnsasisssugnfanniiv nsdesiu
AEATUNSLUYINA8Y099FUNTIuaruNad N1Tatuayy N15wItu
waznsInTuYlndifss Triduaneivesasiuwnueladyisniann
iy n1sUsvendldndndaasssuviannivd miviyuduazdad
MsAnwuenanIud

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.

03688512*  WANAMIIEITUYIRIINAUNTE 3(3-0-6)
(Microbial Natural Products)

S e ¢ a

AUNIIMIUULNEIVOINAN A 95550 1F wunvuelasves

a a v 6 a

QAunIindnnandusisssund I5AnTgiaisnan Sueisssud
1NFUNTY  N1sUsEYNAlEHAN T UasITNYIAIINYAUNS I MU
uyuduardnd nsdiAnwinazAnuuenan i

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.

03688521*  LkNUBlaRNNNANAUNEITUYR 3(3-0-6)

(Metabolites from Natural Products)

'
4

a1siwnueladugugiivasniegdnlaoiniiy &0 ia waz

(3

UMY MsTuunUssianvewnveladyfendl nTdwATIEN
Primary and secondary metabolite compounds derived
from plants, animals, mushrooms and microbes. Classification

of secondary metabolites. Biosynthetic pathways.
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03688522*

03688523*

03688524*

wAANITENA NITWEN LAEAITIATIZRAITHANA UNTTIUYR
(Techniques on Extraction, Separation and Analysis of Natural
Products)

3nsannansnanSaueisssued wedanidasunlnas #ily
Tun1suenrandueisssuf 35nsaUnlnsalnUildlunisdnen
HANAUNETTUYR

Extraction methods of natural products. Chromatographic
techniques for separation of natural products. Spectroscopic

methods for study of natural products.

T IFUATIZAVDINAN A UTTTTUYA

(Biosynthetic Pathway of Natural Products)
nalnnisiinuisenludadunsien 30TAwWN I0wedineg 3a

NANTALMLAZLTYA AN lawue Adlulasiuemelsleedn ng

LU NANNTIFUATIZAVDIAINAN A NS TTUY A L3I
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.

N5gllATIAs 19D INEN T UNTTTUYA
(Structural Elucidation of Natural Products)
nanN1TILATIERlATIas N an A ssuTIRseaUningalnd
n1sniaasiaseainenie dansililetan-3ddaaiunlinsalndy
dunsusnaUningalnl daedssunniudnislawuudanlngalnd
wag wuaalunnsiues MsigaulaseainaveansHan s TIuY R
PNTayaaunny
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.

4(3-3-8)

3(3-0-6)

3(3-0-6)
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03688525%

03688531*

03688532*

NTAIATIZVEITHANAUNETTUYA
(Synthesis of Natural Products)
UfRTsnaiifeadesiumsdunsesiansudndneisssuend ns
Fupneruasisdunsiianssssumafieangninisdanin nns
Uiuidsulassaevesanswdndasisssueadeufasomnani
duv3d way Loulesl mnduiussenindlasaaiieiunisoongns
NTININ
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.

quisMTIn e AR ST TUIR
(Biological Activities of Natural Products)
NSNARBUNENNITININTBIASHAN A UT5TIUTIR N5ANE
ﬂalﬂmsaaﬂq‘wé miwma‘uq‘wé qﬁn%‘ﬁ’luau;ﬂa%aiz qmééﬁu
HoqAun3s qvsdumsise
Determination of biological activities of natural products.
Study of mechanism of action. Action determination,

antioxidant, antimicrobial, anticancer activities.

N ING1VDINAN S UNTTTUYR
(Toxicology of Natural Products)

asiulunandneisssuwf Msneaeuiivlunyed ez
dnivmans Msusefiusyauanuduiiy ﬂ’]iLLEJﬂLLaELU?ﬂIEJuEUa’]iﬁH
nudnSuaisssuYa fnsfnviuenaanud

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.

3(3-0-6)

3(2-3-6)

3(3-0-6)
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03688541*

03688551*

03688552*

NANAUNSITUTIRNNNNTINLLA AR LaTLLBLED
(Natural Products from Cell and Tissue Cultures)
X s & A = | A ~
N1TNELABNYAR LeLTe WaTFn uazdIudu vouliy N3

LARNIBDNVDIDUBLALNITNRINANNUNTTTUVA N15a1edulunivLay
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AUATIZVVDNYARWALLNDNITUANUABYNARNUNSITUTIH N15ANA
NARAUNTITUTIRIINNITINNILLAS L saa kAL Lol aNY Hedes

o

wadindniunmsfnuiitadaunsiet ndnnsvihlieulsiuianian
PrduAEn

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.

N13AIVANAMAINYBINAANUINTITUY A
(Quality Control of Natural Products)

nsauauAun nlusEAuioslfuRnswarsEAUgRaI NSy
nsdusegafiensiarpuUiinuasengrailiironss nsanaey
asfivuarnsiudou N135AIUANANNINIUYANTITHER anagd
WZALLAZTEEIalUNSNUS Y INERSeis IR nnsAne
uananIu

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.

ANSHAILINAN D UNTTTUYPLTINYE

(Development of Natural Products for Commercial)

3(2-3-6)

3(3-0-6)

3(3-0-6)
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03688598*
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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.

SouavnzmdnemaniuaznaluladndnSarisssuwd
(Selected Topics in Natural Products Science and Technology)
Sodaniznineimansuavimaluladudnsueisssuviily
sedulsyayitn Wdedeuwdadluluusaznianisne
Selected topics in natural products science and
technology at the master’s degree level. Topics are subjected

to change each semester.

Fuun
(Seminar)
nsinavenazeAuseimideiuiaulanisinermansuas
wAlulagnandugisssug@tuszaulTy gl
Presentation and discussion on current interesting topics
in natural product science and technology at the master’s

degree level.

Ugyyiivm

(Special Problems)
N1IANEIAUATINIINEIAIdnTLazINAluladndn A

sssumRsEAUUSIn waziSsuisoadoudusienu

Study and research in natural products science and

1-3

1-3



technology at the master’s degree level and compile into a

written report.

03688599*  Inenfinus 1-12
(Thesis)
WeluszauuSaun waviSeussadoumduinerinus
Research at the master’s degree level and compile into a

thesis.



