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anugannwilneivanidugeainusnseme atuildddulutlagty
29.2.2 TnfameafouGaluuminenduduisluuassaseme Feogneld
lassms¥umelouniieiin axliannsaleumbefnvesneiviiamefouieusuiusaid Tuvae
fnluamadouluminedudu Segnelilasenisdenam Waetuludandunauasdnanunm
Tanvavningdy laglfngdeamsifousnuanunmilindeamedououseiviuastse
AN TTULEUNNSANWA _
safeuUfoatu 1 Bulumuiuiinenduimue
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13.1 MevzveamuidauFounein a anduivld Weldsumuiurouinetansed
BnwiinendnudvdniSoonsdivinemsfinndunindass uasvnihnristouses a3
Inerindlafvoytfnnanuidadisineds maldfoulassd
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msAnwnti
(2) sedwdoadulszlovisanisfing wienisvidnendnusvsonsfneduai
dasy
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3. ningATuazenTidEau

3.1 vangns

3.1.1 vangAsiuy 1.1 ————
3.1.1.1 Swuwileiinsaunaanndngas Litisundn 48 wiasiin
3.1.1.2 Tnssadenangas

n. Aven latipenin 5 vaefn (ldduminedin)
- g 4 wihedn (ddumiein)
- A enveru 1 wiheia (udunieia)
9. Ineniinus Laddloundn 48 wusefe
3.1.1.3 518771
n. v nen Lsioandn 5 mihedn (Lidunhefn)
- & 4 wihein (ldiumdeia)
01419697  &unun AEE
(Seminar)
- A enUsAy 1 wihein (lddumbeia)
01419691  sifeuisidedugemeatiaine 1(0-3-2)
(Advanced Research Methods in Microbiology)
9. neniinug lsvdownda 48 whefn
01419699  Anenilwus 1-48
(Thesis)
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3.1.2 ndngAsuuy 1.2

3.1.2.1 Swunmdeinsaunaeanangas  Litieendt 72 visefin
3.1.2.2 lassafravangns

n. Awen Ladeunin 9 wiein (Qudumihedn)
- duuwn 6 wiein (lidumdein)
- Avendedy 3 wulein (lWddumdiefin)
. INgInus laiipendn 72 waefn
3.1.2.3 5787391
n. A7Len ludepsnin 9 wiein (lihiumhedin)
- & 6 wihefin (WhiTunihefn)
01419697  dunu LLELLY
(Seminar)
- A nenderiu 3 wiheie (laduwiiefin
01419591  suideuiEidenngadainen 2(1-3-4)
(Research Methods in Microbiology)
01419691  suifiouiBIdudugemagaiaiven 1(0-3-2)
(Advanced Research Methods in Microbiology)
. WenuS litleundn 72 wihefie
01419699  Ineniinus 1-72
(Thesis)

3.1.3 vangATUUY 2.1

3.1.3.1 51u'awijwﬁmmumaawé’ngm ldviaendn 48 wiaeia
3.1.3.2 Iassafuvdngms

n. 298N lutesnin 12 miedina
- Fuan 4 wuqefin
- AvenUefu 1 wuaein
- W enidan laipenin 7 wuiwdn
9. INYINUS Lsitipenin 36 wuedAn
3.1.3.3 5797991
n. 3Lan _ latpsnin 12 wiedis
- dunun 4 wihehin
01419697 fuuun 1.0
(Seminar)
- AunNUIAY 1 nuhein
01419691 sefouisiTetugimegaiaine 1(0-3-2)

(Advanced Research Methods in Microbiology)
- Jweniden Lidoandt 7 miwiin
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01419631**

01419632%

01419641

01419651

01419671

01419696

01419698

Y. I TWUS
01419699

* vty
* eArUiuls

mwimvdwnanalulafqdunsd  2(2-0-0)
AN YASUAL REMNTIY

(Progress in Microbial Technology in
Agriculture and Industry)
muivthmanalulagadiunsd  2(2-0-9)
funIunneuasdndo

{Progress in Microbial Technology in

Medicine and Environment)

oynsuistudugeasiunid 3(3-0-6)
(Advanced Microbial Taxonomy)

A ugasgiunis 3(3-0-6)
(Advanced Microbial Physiology)
ﬁuqmam%%’jquaﬁﬁuﬁé 3(3-0-6)
(Advanced Microbial Genetics)
L%%QWW:%N@%Q%WW 1-3
(Selected Topics in Microbiology)

Ugyniiaw 1-3

(Special Problems)

ladounin 36 wihefin
FnuEnus 1-36
(Thesis)
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3.1.4 NANGATUUY 2.2

3.1.4.1 Swrumbeinsiunaoaviangns Lideandn 72 waefia
3.1.4.2 lnssafravangas

n. A wen litfounin 24 wihefin
- @l 6 wefn
- A UDNTIAU 6 waefin

- Wuenidan

U, WS
3.1.4.3 598771
n. 3v7ien
- L
01419697

-y enveAu

01419573

01419591

01419691

- I uanwdan

lilffounin 12 wihefia
ldifornin 48 wihefn

laiteenia 24 wihedn

6 viaeiin
LT ' B
(Seminar)

6 Mihefin
MSIANSHUENTTNVDIAUNSE 3(2-3-6)

(Microbial Genetics Manipulation)

weuisidemegataine 2(1-3-4)

(Research Methods in Microbiology)

suleuiBidetugamaadiine 1(0-3-2)

(Advanced Research Methods in Microbiology)
laivonin 12 whefin

TneiReniGsuseiniiliswaanusinesedu 600 Tuavrgataingn Ll
toundt 12 mieiin wisdonSvunvinifiausiaaudvinessiu 600 Tuanan
8@7nen Lideundh 7 wiehn uasseinifiaustaanuiainesesu 500 Ty
av9adainen lidesndn 5 wiiefin ﬁa‘l’f’[ﬁag”iuqaﬁﬂwawmmm's&?ﬁﬂ?nm
Ineninusndn lnsmnsiiuteuvesimihmairmiousssaedviuaslésy
oulfianmudtudinivetds fifedrseinlumegaininedelul

01419511

01419512

01419522

01419524

01419528

drinendugs 2(2-0-4)
(Advanced Microbiology)

@i Inevesiouuslsud 3(2-3-6)
(Microbiology of Anaerobes)

wuAnieveIiY 3(2-3-6)
(Phytobacteriology)

enladaduge 3(2-3-6)
(Advanced Virology)

Fineweslunaslse 3(2-3-6)
(Biology of Mycorrhiza)
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01419531

01419532

01419534

01419535

01419536

01419537

01419541

01419542

01419551

01419552

01419553

01419554

01419561

01419571

01419572

01419574

01419575

walulagnagadainen 3(2-3-6)

(Microbial Technology)

MInTLaaauUn3ed 3(2-3-6)
(Microbial Cell Immobilization)
Braswerdnluiflugadiiner  3(2-3-6)
NNBINTT

(Rapid Methods and Automation in

Food Microbiology)
AuUaanfrDteNIAUREUNIE  3(3-0-6)
(Microbial Food Safet}’/)

ATIINNGAANNTTUTUG. 3(2-3-6)
(Advanced Industrial Microbiology)
nslyselordannndndusiuas 3(2-3-6)

Sanwdofimanisinenslasgiunid

(Microbial Utilization of Agricultural

Products and Wastes)

mghiufjﬁ'mfumﬁ?aiw 3(2-3-6)
(Taxonomy of Fungi)
auﬂsaﬁﬁmﬁxﬁu‘[maqammuumﬁﬁ&f 3(2-3-6)
(Molecular Systematics of bacteria)

#sInevnauuaiSy 3(2-3-6)
(Physiology of Bacteria)
Wivuedtuvesuuaiiise 2(2-0-4)
(Bacterial Metabolism)
Trssadrauazwinfiveados 3(2-3-6)
(Structure and Function of Fungi)
wulwdangdunid 3(2-3-6)
(Microbial Enzymes)

Inegiduiudiuge 3(3-0-6)
(Advanced Immunology)
WugmansvauAiEy 3(3-0-6)
(Bacterial Genetics)

WugAansvasBad 3(3-0-6)

(Yeast Genetics)

Wugimnssulugduwid 3(3-0-6)
(Genetic Engineering in Microorganisms)
vugransluanaveaidos 3(3-0-6)
(Molecular Genetics of Fungi)
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01419631**

01419632%

01419641

01419651

01419671

01419696

01419698

9. Ineinus
01419699

* g3 ndnln
* 5103 UTUUR

RTINevessTUUAzNEwSIlUNS  3(2-3-6)
vy

(Microbiology of Activated Sludge

System in Wastewater Treatment)
rwmmimaveluladedunsd  2(2-0-9)
AULNYASUALYRAMNSTY

(Progress in Microbial Technology

in Agriculture and Industry) :
mufrmihmaveluladefunsd  22-0-9)
fumsunmduasaunndan

(Progress in Microbial Technology in
Medicine and Environment)

oynsuisuiugasiunss 3(3-0-6)
(Advanced Microbial Taxonomy)
a3mentugmasiunid 3(3-0-6)
(Advanced Microbial Physiology)
Wugenanstugauesgaundd 3(3-0-6)
(Advanced Microbial Genetics)
SouemzmeaTaiven 1-3
(Selected Topics in Microbiology)

UgyniiLein 1-3

(Special Problems)

ldipandt 48 miheda
neniinus 1-48
(Thesis)
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01419631%*

01419632*

01419641

01419651

3.1.6 ANaSUNEsIE AU

3.16.1 einidusiaivwemdngns
Avmimvivanalulaggduniddnuneasuazgpamnssy 2(2-0-4)
(Progress in Microbial Technology in Agriculture and Industry)

L%mi]fﬂ@ﬁ'u‘ummﬂIuTaﬁqé‘uw%émaﬁmnﬁmwm DIN3 PRAVNTTULAY
WEH Mmefau AR Aunisuasuinnssugninanavngsy ngvaneiiheates
wagninddunelyan nsdifnw

Recent microbial technology aspects for agriculture, food, industry and
energy. Microbial product development and innovation for industry. Relevant
laws and intellectual property. Case studies.
mwfivthmanaluladqdunidiumsunnduazisnndon 2(2-0-4)
(Progress in Microbial Technology in Medicine and Environment)

L'%!aqumﬁ’waqmﬂiuiaﬁsqﬁuw'%émaﬁmm'iLwaé A15ISNAY Fandon uay
UIRNTSU ﬂgvzm&Jﬁgﬁwz'?amasw%’wéﬁumqﬂmumg NSANW

Recent microbial technology aspects for medicine, public health,
environment and innovation. Relevant laws and intellectual property. Case
studies.
aynssutugeueAuye 3(3-0-6)
(Advanced Microbial Taxonomy)

N uunUssvYeauEdlataunstisuszaulanauarm LTSS
Fiannms synsuisuedl eynsudsunuuiaiy nsssyadtd Asueundlan nns
UszgnAlidlundmiueynsuistunesqfiuvid

Classification of microorganisms by molecular taxonomy and phylogeny.
Chemotaxonomy. Conventional taxonomy. Species identification. DNA barcoding.
Application of genome for microbial taxonomy.
aTImentugewesiunid _ 3(3-0-6)
(Advanced Microbial Physiology)

m'mﬁ"rmﬁwﬁmﬁ‘u%aé‘«zmiwzﬁuaxmssauﬁmﬂumaéqﬁuw?é Fawgau n1g
ISuATRTTaNTaT Mafndnuaeedugu ﬂﬁmgyuwmgﬂi’mmzﬁ’mmmﬁ‘lu
seeiuluana mofuends denssumunueddy stuunissudidyanadinm

Progress in microbial biosynthesis and cell assernbly, bicenergetics.
Growth and cell cycle, morphogenesis, differentiation and development at

molecular level. Quorum sensing. Metabolic engineering. Biological signal systems.

* sedvnlelng

* s1edruTuss
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01419671  Tugmanitugevasiunis 3(3-0-6)
(Advanced Microbial Genetics)
ArufTifefunsuansoanuesdu nalnmsusuin NINAERUTAIENIIUE
Ingou msnaneiuguuudy nsnanefusionsi Twuinsvesdu uaznsdiasendluy
Tugduvd
Progress in regulation of gene expression, adaptation mechanism,
transposon mutagenesis, randommutagenesis, site-directed mutagenesis, gene
evolution and genome analyses in microorganisms.
01419691 mﬁ&m%ﬁf‘a%’ﬁugamwa%ﬁwm 1(0-3-2)
(Advance Research Methods in Microbiology)
sueuisidemeantaine uaznisdmvilasiinnisise weadaimuildly
nsfinviRasqiuriduasdiudsenevrenmad nsliivadadugslumsidome
@7 ImMe1 MsUssynaneuiames uazialulafansaumne dmiunisaurdoyauas
n3Uszang dnsvinlassnunislfineiiauas/miandsdiommsa
Research methodology and preparation of research proposal in
microbiology: special techniques for the study of microbial cells and their
components: advanced techniques for research procedures in microbiology,
applications of computer and information technology for data processing and
information retrievals; assignment of a project on a specific technique and/ or
instrument.
01419696  (3puaWizmgaiaine 1-3
(Selected Topics in Microbiology)
L?mtawwma@a%ﬁmﬂ TussdudSanien e Feavdsuwladluusaznia
NI5ANEN
Selected topics in microbiology at the doctoral degree level. Topics are
subject to change each semester.
01419697  #uwuun 1
(Seminar)
ﬂ'ﬁﬂqmuau,azaﬁﬂswE}ﬁ’ﬁaﬁmﬁu’lamqﬁ;a"ﬁﬁwm TusgauUSayeynen
Presentation and discussion on current interesting topics in microbiology
at the doctoral degree level.
01419698 Ugyniiay 1-3
(Special Problems)
nsfnsAuaimgaline sefuliygien uasiSoussadeuduneay
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01419699

01419511

01419512

01419522

01419524

Study and research in microbiology at the doctoral degree level and

compile into a written report.
EINUS 1:72
(Thesis)

WelusziuSygyren wavSeufesdouduinerdnug

Research at the doctoral degree level and compile into a thesis.

3.1.6.2 i fidusiairuenndnges
@TINeuge 2(2-0-4)
(Advanced Microbiology)

Au§iugaifieat Tnseashauasmihfiveasadeduvidnssutumunuedvagy
Qlussnioglvendudd  Bunidlufunedeunasmstindedeans Trinevedlada
Tisperuazwiony waswannsmagiinuiy

Advanced knowledge on microbial cellular structures and their functions,
primary and secondary metabolism of microbial cells, microbes in environment
and their communication, biology of viruses, viroids and prions and Immunity
principles.
2T Ine v uLslsud 3(2-3-6)
(Microbiology of Anaerobes)

anwsiugANeasaTTINeveRiuniduouLelsud unumrssueuuelsud
lunszusunnstiosans Bnmsmzdssuaziivinwueuuslsud fmsfnwiuenaniud

Morphological and physiological characteristics of anaerobic
microorganisms, roles of anaerobes in digestion process, cultivation and
preservation of anaerobes. Field trip required.
wuALSEUDIY 3(2-3-6)
{Phytobacteriology)

LmﬂﬁﬁaLLamw;aﬁ‘[uﬂa%wﬁagiimﬁ’wm 19 Tu uazdudug sl
AU ST AvwesRRunISluiudug et a3siven uasnisussgng 4
nnsAnwILeNAnTLA

Bacteria and actinomycetes associated with roots, stems, leaves and
other parts of plants, morphological and physiological interrelationships between
plants and microbes, their applications. Field trip required.

Inelaadugs 3(3-0-6)
(Advanced Virology)

audrendemedaninlunisfinenlada msngides nisdanaans) uas
Fuunuiinlada ugnssu nalnvesnisifiuduau uasnisiinduimesileisud
Wanmsvadhda dueingvedhia glifudusielsa lhdanousise ldandunuln
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01419528

01419531

01419532

= ol

Bumodiiluseu uazanseednilhiedug Iadubia nislilisaluntsmunalaeds3s &
MIfnwIUeNanLf

Biosafety in virology, viral cultivation, identification and classification, viral
genetics, mechanisms of replication and interference, viral evolution, viral
ecology, virus and cancer, virus immunology, emerging viruses, interferon and
other antiviral agents, virus vaccines, viruses in biological control. Field trip
required.

Ivineweslupasls 3(2-3-6)
(Biology of Mycorrhiza)

yipvaslunaslsen msnduundesidalnlunoslssuasiulnlunedlse
dFugiven a35Inen deiven nafinsinaiade anuduiussaring
eslumaslsenfiuivendy iadamsinenlunedlss Snnsinwuendanui

Types of mycorrhizae, identification of ectomycorrhizal fungi and
endomycorrhizal fungi, morphology, physiology, ecology, inoculum production,
relationship between mycorrhizal fungi and their host plants, techniques in
mycorrhizal studies. Field trip required.
wAlwladngadainen 3(2-3-6)
(Microbial Technology)

YAUNAAENTUDINTIIIN mi‘UaaG]L"??E)a’lmﬂgmlf??auasmﬂ’m sl
LAZNIINIU N1TODNLUUNITNAADY LAaEMTIATIENISED RdMSUNSLUIUNS LN ALl
m‘SLLUa“ﬁayamnﬁamﬁﬁ'ﬁmifjmswﬁm nsrvumMIminuuuliennia nssuium sy
\AeamdndamitinsAnyenan i

Fermentation kinetics; medium and air sterilization, aeration and agitation,
experimental design and statistical analysis for optimum process, translation of
laboratory data to production scales, anaerobic fermentation process, product
recovery. Fieldtrip required.

NNIRTATASAUNTE 3(2-3-6)
(Microbial Cell Immobilization)

vannsuayIsniseneaaqaunss auifveasadiignas Yeduuarszuuds
Uiisenfilliemsiatyueaeadiignate uasUseavsnmlumstanans nsUssenalely
Fusneg iy gasvnssueIms mskdneulesd nistdminde uasnisiasziEns

Principles and methods of microbial cell immobilization, properties of
immobilized cells, factors and bioreactor systems affecting cell growth and
efficiency in metabolite production, applications in food and enzyme industries,

waste treatment and biological assay.
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Brmduazsnluiflugadiinemems 3(2-3-6)

(Rapid Methods and Automation in Food Microbiology)
vanmsvesitriniuardnludilunisnsaiiessisdunisluemisuashiy

114 msmsnaues mssmuneingfunidinsiinalsalussuurnaiue MsUa duNId

fivilomnsuige MSENLAZNSIATBUMBE “.;51,'3\1m'mﬁg‘uawaumawmw

wns i nsldyavagoumsiund waznisasaadias e aluialunisUssannen

s avuinsuastuunviavewiunid mslimalamausiiineuasmediluena

m'i“h’f"ﬁ?mL%’J‘luﬂ’I‘m@aaUﬁ;miﬂqm msUsziiiumnudeasaulaenforeiemg

fins@nwuonaniud

Principles of rapid methods and automation for microbial analysis of food
and potable water, detection and identification of foodborne pathogens and
food spoilage microorganisms, sampling and sample preparation; methods to
stimulate microbial growth, biochemical test kits and automatic analysis for
microbial estimation, enumeration and identification:; serological and molecular
techniques; implementation of rapid methods in hazard analysis critical control
point (HACCP), risk assessment and food safety. Field trip required.
muUaBA By MSIURAUN3E 3(3-0-6)
(Microbial Food Safety)

AUEATYLAENANTENUTIALURERAEDIMSHLAWNSE dnnsues
finguazarsivanngiiund aunddudniiivdesturulasadeluewns
nsdnnafieruuasnssvetenns NISAIUANAMATIN NMSUSTAUANAIW SEUUNTS
dnsuseiugaam msUssfiunnandsamagiund msiududoundu UIRTFIY
wAndnsiams Aguanees nedifine Snsnvivenaaud

Significance and impact of microbial food safety, principles of toxicology
and microbial toxins, key microbes concerned in food safety, food safety
managemént, quality control, quality assurance, total quality management
systems, microbial risk assessments, traceability, food standards., food laws, case
study. Field trip reqwred
aamwma@awﬂﬁmum 3(2-3-6)
(Advanced Industrial Microbiology)

winfusigaunidnuindndnsivaionnismingAvmsnisinens Tnow
wandusUssnmyarngs Ansanuindnuazauanans aaufavsluianas
Yiudgsaneiug nseviumswilinuagnssuiumsmdsnisngn naseumulufivaes
RUNIduasninius m'iﬂ‘sualﬂmﬂl‘uwamnmm Lﬂi%mammwm WM EeIAa
DAAIMNTTUNLIN finnsfinwuenaniui

Microbial products including novel products from agricultural raw material
fermentation, focusing on high value-low volume products for small and medium
industry enterprises, advance in methods for improvement of strains,
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01419551

fermentation processes and downstreaming, toxicity test of microorganisms and
their products, product application, fermentation economics, trends in
fermentation business. Field trip required.
n'\.'s’l,{?ﬂ'sﬂwﬁmﬂmﬁmﬁ’mﬁuaﬁaamﬁa'ﬁamamsmwmﬂﬁaaéu“ﬁ%é 3(2-3-6)
(Microbial Utilization of Agricultural Products and Wastes)
wuﬂLLa“aaﬂUi"naumwaaﬂmamnmm LLavfaaﬂmaammoﬂﬁmws
ﬂaumsmﬂawamm nalnnistosaany nszuruniTnin LLauﬂ’]ﬁLUﬁEJuLL‘Ua\iWN%’JﬂTW
mammwmmaumﬂ LLawamm%wuﬂﬁnﬂwaﬁﬂmwm“aaﬂmaammamimwm
suuuureanisliUselevd uasmsdnnis dnnsfnwuenaniud

Types and chemical composition of agricultural products and wastes,
microorganisms involved and mechanism of degradation, fermentation and
bioconversion process, microbial biomass and fermentation products from
agricultural products and wastes, pattern of utilization and management. Field
trip required.
ounTIsUTDNTE 3(2-3-6)
(Taxonomy of Fungi)

MsuianduLaETuuneinveatas (W ‘mﬁumﬂ uazdas) Ineldanwe
qugne) a3sinen uazanwsnaluana 3 FBsusnidia n1sEinnssuunYin
finsfinwnenaniud

Classification and identification of fungi (mushrooms, molds and yeasts)
using morphological, physiological and molecular characteristics; methods of
isolation; identification practices. Field trip required.
aynsuIsusEAUluaNaTaLUATISE 3(2-3-6)
(Molecular Systematics of Bacteria)

TiannisiazauvanvaeYILUATSY WmsaszAuliang N1sTun
AadTamsnfng nsseyuasanefuifiduelasordimeiindaluanauas
FrsAEUNAFNARS

Bacterial evolution and diversity, molecular chronometer, phylogenetic
classification, identification and DNA fingerprinting based on molecular biological
techniques and bicinformatics.
g3TmevsLuaiSe 3(2-3-6)
(Physiology of Bacteria)

'Imaa%ﬁwaawaﬁuvmﬁﬁaﬁﬁmmﬁaaﬂﬁmaamiﬁﬁ&é‘nmau 2afUsENOU WNT
wasnisdnaiedlaseaine madulaveeadiies wasUsseng Fineluanaveinis
dulauazUReuanw 3 ’JﬂLﬂJLLVIUE)a‘EmLLﬁumiﬂ’JUF]@J N1SAIUANNISILERIDBNYBIEY
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Bacterial ultrastructures, their functions and biosynthesis of structures,
growth of individual cell and population, molecular biology of growth and
differentiation, metabolic pathway and regulation, regulation of gene expression.
WunUadfuninuaiiiSe 2(2-0-4)
(Bacterial Metabolism)

AwunvedBuvesuvaiiunguiuvialalnsw alualsins lalnsv
Lnlutau

Metabolic pathways of bacteria: methylotrophs, chemolithotrophs,
phototrophs, methanogens.

Tassadsuazminfiveadon 3(2-3-6)
(Structure and Function of Fungi) |

Tnssadrauazlasiairaguinndoiganssmididnasourendos aefsenauma
\niluazvtivedasadg msiaiguazthdeiifuaseniseia N13IANSLASEY
lUnUBATY MIAURUTLAL1995TIn

Fungal structures and ultrastructures, their chemical compositions and
functions; growth and factors affecting growth; growth measurements;
metabolism; reproduction and life cycle.
ulaiangAunid 3(2-3-6)
(Microbial Enzymes)

anudfiyreneuled mssuunvdauasnisinureseulsioingdunid
MSHUATIZN nmsmuRuLaznisUandesiouluinnadgdunid nsdnifenqdunsd
wialilsieulsiifeinis nseuunisudn msaﬂmaumsm’mmam wazMSANWYA
audFvaaeuled inaluladioulu] n131}53qﬂmaulfdﬂuqmawﬂﬁm wagawslvaily
nsAnwtowlesl

Importance of enzyme, classification and function of microbial enzymes,
biosynthesis, regulation and secretion of microbial enzymes, screening of

microorganisms for desired enzyme, process of production, extraction, purification

and characterization of enzyme, enzyme technology, industrial application and

recent advanced knowledge of enzymes.

Inengidusutuge 3(3-0-6)

(Advanced Immunology)
svuuifuiuneznalnlusziueaduazluana A

q

()

NURRUNR wagn1suszens
Immune systems and mechanisms at cellular and molecular
levels; immunological disordersand applications.
WugFansvauaiise 3(3-0-6)
(Bacterial Genetics)
maiugnssukarlaslulenvaauuniily n1suanseenvosduuaznisauny
nsnaneiuiuasnstouuaufidue miesevinisiseshveduuulasiuly
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msuanfouiiSusussinaudiutu nenadauaznsualuzey wadaniugImnITy
nMslinssisrenduuwinidueuasnsiusuilasuley

Genetic materials and bacterial chromosome; gene expression and
regulation; mutation and DNA repair; linkage analysis; DNA exchangeand
recombination; plasmids and transposons; techniques in genetic engineering;
analysis of recombinant DNA and chromosome mapping.

Wugransvasdan 3(3-0-6)
(Yeast Genetics)

ansiugnssunazlaslulenvesdad Wugnssuiiruaumsiusuau waislng
uazlalumadiy n1suanseanvasBulasmseunn nsviusuilasliley ansdiasiest
wusy nsenuaulaeBunaneBu lulefnuarlulefinSrendiutu Snwausfimunslasans
ugnssululalnwady uasnsuiulsenefusianlngisvilvnaneiudunidusia
wanatunasNugifIngsy

Yeast genetic materials and chromosomes; genetic control of cell
proliferation; mating type and homothallism, gene expression and regulation,
genetic mapping, linkage analysis, multiple genes control, meiotic and mitotic
recombination; cytoplasmic inheritance and genetic analysis; strain improvement
by: mutations, mating, protoplast fusionand genetic engineerine.
MIIMNTHUGNITUUDREUYSE 3(2-3-6)
(Microbial Genetics Manipulation)

msmﬁmﬁ'}miﬂmaﬁuﬁ ASYUIUNTINFA LaENISHENTIa NswanusIuiu
vaaluslawana WUFIMNTTULaEN1TUTEENA

Induced mutation, sexual and parasexual processes, protoplast fusion,
genetic engineering and their applications.
wugamnssulugdunsd 3(3-0-6)
(Genetic Engineering in Microorganisms)

TEUURUGNTIN NsEnenenBu MsmuALLAENTRLUSE AV ANNNSUEntoen
vosBuluqAuvd nsimeifsqduriduaniugnssy Jemsseauazaadasn e
Funmluruiifedesiuiugimnssy mvssyndlfinaluladinonduuuritious
MINTINYT gRaMNssH Msuwd uaziaunden Tushvdmnssy uasamnuiomeh
NNRUTIAINTTY

Genetic systems, gene transfer, regulation and optimization of gene
expression in microorganisms, cultivation of genetically engineered microorganisms,
cautions and biosafety in genetic engineering, application of recombinant DNA
technology in agriculture, industry, medicine and environment, protein engineering

and recent advances in genetic engineering.
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Wugrnansluianavonden 3(3-0-6)
(Molecular Genetics of Fungi)

”’Iummwasw %uﬂmawuuavm%mmmaﬂﬁu‘umau MINATEWUS YUY
wuﬁn'i'imm‘l.lﬂmwumwuml,mL:JLL%UEJM:LWJB&L°U 251 mﬁ’;miﬂ”ﬂﬂwui'ﬂ'ﬁif[ﬁ&ﬁdl*‘
Indauarluloda nislaauuasnislinszitureatos mmwuwsmawuﬁ;nﬁwmL'z;a
7 wellaszauluanalulegiu

Genome organization in fungi, types of genes and regulations of gene
activities, mutation, genetic controls of fungal reproductive systems and fungal
metabolisms, genetic analyses based on mitotic and meiotic processes, cloning
and analyses of fungal genes, genetic variations, current molecular techniques.
atinevesszuusznausslunsiiniide 3(2-3-6)
(Microbiology of Activated Sludge System in Wastewater Treatment)

MANNITWASYLAVDITEUUNZNDULTS FRunIduasunumdnnylussuuns
"Lli.uEJﬂGﬁ]auwaﬁ'mmmmm'sw'ﬁumaﬂ%aumsﬂuﬂ'ﬁmu%ﬂ'ﬁumﬂ Yeymuaznisunly
JEUU msmummmwuaq mm‘[uiaammwaualww’luﬂﬁmummma insfinwiuen
anui

Principles and types of activated sludge system, microorganisms and their
important roles in the system, application of microbial growth kinetics to
treatment control, problems and solutions of the system, advanced wastewater
treatment, modern biotechnology for wastewater treatment. Field trip required.
sutguisIden19Radinen 2(1-3-4)
(Research Methods in Microbiology)

vannsuazsedouisitevnagadainet nsdinsgitywiiermuade
e mssausdeyaitonsnawuamade medsudeiauelnsimsisy madans
Answinnagadiiven msuuanauazn1siansalina msdavisenuiiontsiiausly
MsUssyNuaE NSRRI

Research principles and methods in microbiology, problem analysis for
research topic identification, data collecting for research planning, writing of
research proposal, analytical techniques in microbiology, interpretation and
discussion of result, report writing for presentation and publication.
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UNEIINTINTE ATsUaE* SIVEL ] 01419631 | 01419631
F09ANENTINNTE 1. Nonomuraea antri sp. nov., an 01419691 | 01419641
WU, (@3nen) actinomycete isolated from cave soil 01419697 | 01419691
UANINENBULNBATANANS, 2534 in Thailand, 2563 01419698 | 01419696
W, (RT3 3nemng 2. Amycolatopsis pithecelloba sp. nov., | 01419699 | 01419697
PNATANTIN) a novel actinomycete isolated from 01419698
JARINININMTINETRY, 2537 roots of Pithecellobium dulce in 01419699
Ph.D. (Microbiology) Thailand, 2563
University of Newcastle upon | 3. Amycolatopsis acidicola sp. nov.,
Tyne, UK, 2547 isolated from peat swamp forest soil,
2563
aviviidensiy

Isolation, taxonomy and
agricultural application of
actinomycetes

unEAyI Fezna MUY 01419631 | 01419631
SPIFNENTIASE 1. TEMPO-oxidized cellulose nanofibril 01419651 | 01419651
M. (2% INeN) film from nano-structured bacterial 01419671 | 01419671
qﬁﬁaaﬂiﬂﬁuwﬁﬂmﬁa, 2525 cellulose derived from the recently 01419696 | 01419696
WA, (88 Inen) developed thermotolerant 01419697 | 01419697
N Inedeuiing, 2528 Komagataeibacter xylinus C30 and 01419698 | 01419698
D.Agr. {Biclogical Science) Komagataeibacter oboediens R37-9 01419699 | 01419699
Hiroshima University, Japan, strains, 2563

2533 2. Enhanced ultrafine nanofibril

. biosynthesis of bacterial nanocellulose

mmﬁsésww using a low-cost material by the

Molecular biology and genetic adapted strain of Komagataeibacter

engineering of bacteria xylinus MSKU 12, 2563

3. Komagataeibacter diospyri sp. nov., a
novel species of thermotolerant
bacterial nanocellulose-producing
bacterium isolated in Thailand, 2563

uneesell feifiuned U3 01419696 | 01419696
S99A1ENTI15E 1. Validation of rapid visual screening of | 01419697 | 01419697
M. @inen) Campylobacter jejuni in chicken using | 01419698 | 01419698
UMINYIEBLNEATANERS, 2527 antibody-conjugated fluorescent dye- | 01419699 | 01419699
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M. (R@Tine)
winenaeuiag, 2530

Ph.D. (Food Science)

Kansas State University, USA,,
2536

anudnilidieaunny

- Food microbiology

- Food-borne pathogens

- Food safety

- Rapid method and
automation in microbiology

doped silica nanoparticle reporters,
2561

2. Antibedy-conjugated ferromagnetic
nanoparticles with lateral flow test
strip assay for rapid detection of
Campylobacter jejuni in poultry
samples, 2561

3. Synchrotron FTIR light reveals signal
changes of biofunctionalized magnetic
nanoparticle attachment on
Salmonella sp., 2563

weEIg3nTl Wanewe
813758

M. (3a%¥inen)
UMTINENGBULTADT, 2549
M. (3a%7Inen)

UM INENABULIFIT, 2553
Us.n. @aT¥3nemnianisunmd)
URINGNEUVOULAY, 2559

s dd
A1UNYIILTBUNY
- Virology

U

1. Suppression of miR-22, a tumor
suppressor in cervical cancer, by
human papillomavirus 16 E6 via a
pP53/miR-22/HDAC6 pathway, 2561

2. Interepidemic Detection of
Chikungunya Virus Infection and
Transmission in Northeastern Thailand,
2563

3. Peroxiredoxin 2 is highly expressed in
human oral squamous cell carcinoma
cells and is upregulated by human
papillomavirus oncoproteins and
arecoline, promoting proliferation,
2563

01419632
01419696
01419697
01419698
01419699
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5. | wgwg nsiny U3y 01419631 | 01419631
AeAAnTINsed 1. mailivauiunsmsBanzuomessn | 01419691 | 01419691
M. (Wugmans) W Beauveria bassiana fiaayuy 01419697 | 01419696
Reshiioududy 1 drnasheanfifuiuiia, 2562 01419698 | 01419697
PBINTAILNINGAY, 2542 2. msfAnnseesdesliivasaneiuduuafiSe | 01419699 | 01419698
M. (eyiugeansuaziug TnegBnsveaeunuidriulfioily 01419699
MINTIUAIERS) zdsandermiluntsifuuseansam
unInenduniing, 2546 doeaneNuunIuNIeTIAW, 2562
Dr.rer.nat. (Biology) 3. Putative hydrophobins of black poplar
Philipps-University, Germany, mushroom (Agrocybe cylindracea),
2551 2563
aunivfideany
oy ImenuarugAanT Y
o

6. | wnaviia ynuin MUY 01419696 | 01419632
Q"ﬁwmﬁm‘m’ﬁé 1. Wickerhamiella osmotolerans sp. nov. | 01419697 | 01419696
M. ([@7nen) and Wickerhamiella tropicalis sp. nov., | 01419698 | 01419597
HesAtonguRy 1 novel ascomycetous yeast in the 01419699 | 01419698
UATINENRENWATAERNS, 2549 family Wickerhamiellaceae, 2563 01419699
M. (RaT2Inen) 2. Savitreea pentosicarens gen. nov., sp.
UM INGIRBLNWATANARS, 2552 nov., a yeast species in the family
Ph.D. (Biosphere Science) saccharomycetaceae isolated from a
Hokkaido University, Japan, grease trap, 2563
2557 3. Indigenous bacteria, an excellent

reservoir of functional plant growth

s Aviideavny promoters for enhancing duckweed
- Yeast taxonomy and biomass yield on site, 2564
diversity
- Microbial bioremediation
- Microbiology in wastewater
treatment
- Duckweed associated
bacteria for duckweed
biomass production

7. | uwEnYIN Seinsana* NI 01419696 | 01419696
Q"ihf_lmaﬂi'lmsé 1. Antibacterial activity of medicinal 01419697 | 01419697
. ([@ingn) plant in the genus Piper against 01419698 | 01419698

a1




%'a-mmaqa
AUVLINISIVINS
AN (6101381 )
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HAITUNITTIANS

U INENSuINYRSANERS, 2543
Us.a. (Ra¥3imen)
UNTINENEUNEATANERS, 2550

avdvlideauiny

- Microbial enzymes

- Enzyme technology

- Microbial bioremediation

- Cosmeceutical activities of
mushroom extract

Staphylococcus epidermidis and S.
aureus, 2562

2. Twa manganese peroxidases and a
laccase of Trametes polyzona KU-
RNWO27 with novel properties for dye
and pharmaceutical product
degradation in redox mediator-free
system, 2562

3. Light regulation of two new
manganese peroxidase encoding genes
in Trametes polyzona KU-RNW027,
2563

wELReUTRY vagnuna
Hhemansansd

MU, (NYATAIERT)
UMNTINENABYDULNLY, 2532
M. (RaTIMe)
UINENRELNEASANERS, 2541
Us.a. (9a8vimen)
UMNINYIAELNWATANERS, 2547

aniviidearey

- MSIATIUUREUTIEVLIALEN
uag lwenluwuaiise

- nsAluINAUN3e

MUY

1. Screening and optimization of
squalene production from microalgae
Aurantiochytrium sp., 2561

2. Optimization of culture conditions for
oil production by the double mutant
of Chlorella sorokiniana DMKU5202-
D223, 2562

3. Effect of partial replacement of fish
meal by Bacillus sp-fermented
soybean meal on growth performance,
immunity, hepatopancreas microbiota
and disease resistance in pacific white
shrimp (Litopenaeus vannamei), 2564

UBUNNA LAATIUIENE
HUIEANEAT19158)

M. (@1IMe1)

\HusAtdsuduau 1
WATIMENABNEATANERS, 2546
M.S. (Agriculture)

Yarmaguchi University, Japan,
2549

Ph.D. (Bioresources Science)
Tottori University, Japan, 2552

Uiy

1. Selection of thermotolerant
Saccharomyces cerevisiae for high
temperature ethanol production from
molasses and increasing ethanol
production by strain improvement,
2562

2. Teunia siamensis f.a., sp. nov., a novel
tremellaceous yeast species isolated
from soil in a secondary peat swamp
forest area, 2563

MIBNEaY
ot | wengms
JFuuse
01419699 | 01419699
01419591 | 01419631
01419631 | 01419696
01419697 | 01419697
01419698
01419699
01419651 | 01419651
01419697 | 01419696
01419698 | 01419697
01419699 | 01419698
01419699

az




AU Fo-uruana NAYTUNIATINTS AsEudeu
7 AuMma3vng Uagiy Wangns
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awﬁmﬁﬁjamfy 3. Integration of comprehensive data
wugmansszaulianavesdan and biotechnological tools for
ATEUIUNISHLNUAY industrial applications of
walulad¥nwvesdas Kluyveromyces marxianus, 2563

10. | wnetiumn fqu* MY 01419631 | 01419631
SRIFNANTINNTE 1. Wickerhamiella csmotolerans sp. nov. | 01419651 | 01419651
MU, (TFrinen) and Wickerhamiella tropicalis sp. 01419696 | 01419696
UMINIEUNWRSATEARS, 2530 nov., novel ascomycetous yeast in the | 01419697 | 01419697
M. (‘qa"{?ﬁ‘wm) Family of Wickerhamiellaceae, 2563 01419698 | 01419698
UINENSBLNEATAEAS, 2533 | 2. Grease waste as a reservoir of lipase- 01419699 | 01419699
Ph.D. (Biochemistry) producing yeast and description of
University of Edinburgh, UK, Limtongella siamensis gen. nov., sp.
2538 nov., 2563

3. Limtongozyma siamensis gen. nov.,
ﬁ‘]'u‘ﬁ'tl'lﬁl,%ﬂ'n'ti'\mv sp. nov., a yeast species in the
Yeast and bacterial physiology Saccharomycetales and reassignment
and metabolism of Candida cylindracea to the genus
Limtongozyma, 2563

1. | uafiaw Fesdeauysal | nuide 01419697 | 01419696
2719158 1. Effects of temperature, relative 01419697
M. [@rInen) humidity, and plant age on bacterial 01419698
I Inendeinensenans, 2543 disease of onion plants, 2562 01419699
M. (RaTiinen) 2. Bacterial associated with onion foliage
INTINEFBINWASANERS, 2547 in Michigan and their copper
Ph.D. (Plant Pathology) sensitivity, 2562
Michigan State University, 3. Managing onion thrips can limit
USA., 2558 bacterial stalk and leaf necrosis in

Michigan onion fields, 2562

anuAnfidiesnmy
- Plant Pathology
- Mycology

12. | yearlugsned fnes NI 01419696 | 01419696
HefEns1915E 1. Phylogenetic diversity and single-cell | 01419697 | 01419697
MU (ﬂ‘a‘ﬁﬁwﬂ’l) genome analysis of “Melainabacteria”, | 01419698 | 01419698
UInenduuLsens, 2541 a nonphotosynthetic cyanobacterial 01419699 | 01419699
WA, ([ativen) group, in the termite gut, 2561
UATINETREINERSANENS, 2545 | 2. Genome analyses of uncultured
wm.A. (nureansdnniw) TG2/ZB3 bacteria in ‘Mareulisbacteria’
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WIS BLNWATAERS, 2550 specifically attached to ectosymbiotic
spirochetes of protists in the termite
audsiidennn gut, 2562
- Microbial ecology 3. Isolation of heavy-metal resistant and
- Molecular bacteriology phosphate solubilizing actinomycetes
- Gut microbiome from zinc mine soil, 2563
- environmental microbiology
13, 'I.J"Nﬁﬂ'l‘ﬁ'ﬂi"miﬂj VLT 01419697 01419696
Arewsmaal 1. Synthesis of Ag/N-doped graphene 01419697
I:Ef"ﬁ"mﬂ'lﬂﬂiﬁﬂ‘i&j aerogel and evaluation of antibacterial 01419698
M. (Qa%¥Inen) activity against pathogenic bacteria, 01419699
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Teo W.F.A,, N. Srisuk, K. Duangmal. 2020. Amycolatopsis acidicola sp. nov.,
isolated from peat swamp forest soil. Int J Syst Evol Microbiol.70: 1547—
1554 (Web of Science: SCIE)
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Nonomuraea antri sp. nov., an actinomycete isolated from cave soil in
Thailand. Int J Syst Evol Microbiol. 70: 52965303 (Web of Science: SCIE)
Mingma, R., Y. Inahashi, A. Matsumoto, Y. Takahashi, K. Duangmal. 2020. M 1
Amyco(oto,osfs pithecelloba sp. nov., a novel actinomycete isolated from
roots of Pithecellobium dulce in Thailand. J Antibiot. 73: 230-235 (Web of
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Puangsin. 2020. TEMPO-oxidized cellulose nanofibril film from nano- M 1
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oboediens R37-9 strains. International Journal of Biological
Macromolecules. 163: 1908-1914 (Web of Science: SCIE)
Naloka, K., K. Matsushita and G. Theeragool. 2020. Enhanced ultrafine nanofibril M 1
biosynthesis of bacterial nanocellulose using a low-cost material by the
adapted strain of Komagataeibacter xylinus MSKU 12. International Journal
of Biological Macromolecules. 150:1113-1120 (Web of Science: SCIE)
Naloka, K., P. Yukphan, M. Matsutani, K. Matsushita and G. Theeragool. 2020. M 1

Koemagataeibacter diospyri sp. nov., a novel species of thermotolerant
bacterial nanocellulose-producing bacterium isolated in Thailand.
International Journal of Systematic and Evolutionary Microbiology. 70(1):
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Salmonella sp. J. Nanomaterials. Vol.2020, Article ID 6149713, 12 pages.
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Wongjampa, W., T. Ekalaksananan, P. Chopjitt, J. Chuerduangphui, P. Kleebkaow, M
N. Patarapadungkit, C. Pientong, 2018, Suppression of miR-22, a tumor
suppressor in cervical cancer, by human papillomavirus 16 E6 via a p53/miR-
22/HDACS pathway. PLoS one. 13(10): e0206644: DOI:
10.1371/journal.pone.0206644. 15 Pages. (Web of Science: SCIE)

Le B.C.T., T. Ekalaksananan, K. Thaewnongiew, S. Phanthanawiboon, S. M
Aromseree, T. Phanitchat, J. Chuerduangphui, A.T. Suwannatrai, N. Alexander,
H.J. Overgaard, M.J. Bangs, C. Pientong. 2020. Interepidemic detection of
chikungunya virus infection and transmission in Northeastern Thailand. The
American Journal of Tropical Medicine and Hygiene. 103(4): 1660-1669,
(Web of Science: SCIE)

Chuerduangphui J., T, Ekalaksananan, C. Heawchalyaphum, P. Vatanasapt, C. M
Pientong. 2020. Peroxiredoxin 2 is highly expressed in human oral squamous
cell carcinoma cells and is upregulated by human papillomavirus
oncoproteins and arecoline, promoting proliferation. PLoS one. 15(12):
e0242465: DOI: 10.1371/journal.pone.0242465. 17 Pages. (Web of Science:
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Thachepan. 2020. Putative hydrophobins of black poplar mushroom
(Agrocybe cylindracea). Mycology. DOI: 10.1080/21501203.2020.1804474. 10
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Sakpuntoon, V., J. Angchaun, C. Boonmak, C.F. Chang, S.M. Liu, CF. Lee, S.
Limtong and Nantana Srisuk. 2020. Wickerhamiella osmotolerans sp. nov.
and Wickerhamiella tropicalis sp. nov., novel ascomycetous yeast in the
family Wickerhamiellaceae. Int J Syst Evol Microbiol. 70(4): 2589-2594.

(Database: Scopus)

Sakpuntoon, V., J. Angchaun, C. Boonmak, P. Khunnamwone, N. Jacques, C. M
Grondin, 5. Casaregola and Nantana Srisuk. 2020. Savitreea pentosicarens
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(Database: Scopus)

Khairina, Y., R. Jog, C. Boonmak, T. Toyama, T. Oyama and M. Morikawa. 2021. M
Indigenous bacteria, an excellent reservoir of functional plant growth
promoters for enhancing duckweed biomass yield on site. Chemosphere.
268: 129247. 8 pages. (Database: Scopus)
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Antibacterial activity of medicinal plant in the genus Piper against
Staphylococcus epidermidis and S. aureus. Page 732-739. In The 4%
National Conference on Informatics, Agriculture, Management, Business
administration, Engineering, Science and Technology. Ranong. Thailand.
May 30-31, 2018.
Lueangjaroenkit, P., C. Teerapatsakul, K. Sakka, M. Sakka, T. Kimura, E. Kunitake, M 1
L. Chitradon. 2019. Two manganese peroxidases and a laccase of Trametes
polyzona KU-RNWO27 with novel properties for dye and pharmaceutical
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encoding genes in Trametes polyzona KU-RNW027. Microorganisms. 8: 852:

DOI: 10.3390/microorganisms8060852. 14 Pages. (Web of Science: SCIE)
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Saengwong A., W. Yongmanitchai and D. Chonudomkul. 2018. Screening and M 1
Optimization of Squalene Production from Microalgae Aurantiochytrium sp.
Chiang Mai Journal of Science. 45 (2): 680-691. (Web of Science: SCIE)
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(Litopenaeus vannamei). Journal of Fisheries and Environment. 45 (2): 32-

42. (Database: scopus)

a Y =
3 NHQ'IUﬂWQ?‘U'mTﬂUEHﬂNSQU

4. wasdvnissulddeny

78



UTTAUYNTUNAUNEIBINTG

O owwsdffuinveuvdnans M enansduszdmangns
QRPN [ o915y

]

d ] [ 3 = ar
Fo-unuaNe HUeansIasd as.unwa detaunana
dndamsAnenszAuUinyien U w. 2552

USSYNTY TEAUAMAIN

HA9TY
(szy A-U)

fn
YAMUN

1. HaULAIIaSEUGEEY A1 vilsdavTaunAaiudeinas

2. padnuian

Pattanakittivorakul, S., N. Lertwattanasakul, M. Yamada, S. Limtong. 2019.
Selection of thermotolerant Saccharomyces cerevisiae for high temperature
ethanol production from molasses and increasing ethanol production by
strain improvement. Antonie van Leeuwenhoek. 112: 975-990 (Web of
Science: SCIE) '

Khunnamwong, P., N. Lertwattanasakul, S. Limtong. 2020. Teunia siamensis f.a.,
sp. nov., a novel tremellaceous yeast species isolated from soil in a
secondary peat swamp forest area. International Journal of Systematic
and Evolutionary Microbiology. 70(6): 36733678 (Web of Science: SCIE)

Nurcholis, M., N. Lertwattanasakul, N. Rodrussamee, T. Kosaka, M. Murata, M.
Yamada. 2020, Integration of comprehensive data and biotechnological tools
for industrial applications of Kluyveromyces marxianus. Applied
Microbiology and Biotechnology. 104: 475-488 (Web of Science: SCIE)
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ﬁaamm‘mé’ﬂﬂqv Progress in Microbial Technology in Medicine and Environment
Wdaussene (2 miiehn) Frurutlususseny
1. Recent innovation in technigues of medical microbiology 3
2. Recent microbial technology and innovation for medical microbiology 6

- Progress in medical virology

- Progress in medical bacteriology

- Progress in medical mycology
3. Recent microbial technology and innovation in advanced immunology
4. Recent microbial technology and innovation in environmental microbiology

- Progress in microbial ecology and community profiling

- Progress in eco-evolutionary interaction between plant and microorganisms
5. Recent microbial technology and innovation in advanced wastewater treatment
6. Relevant laws and intellectual property
7. Presentation
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1A1lAs95787397 (Course outline)

SWaIY 01419631 2(2-0-4)

Fo3vnwnlng
Folmarensnge

Ftausseny (2 niiein)

1:

o v oAs Lo

Recent microbial technology and innovation for agriculture
Recent microbial technology and innovation for food and food additives
Recent microbial technology and innovation for industry
Recent microbial technology and innovation for energy
Relevant laws and intellectual properties
Presentation
Total
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