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2 COLOR SPECTROPHOTOMETER
3 UV-VIS SPECTROPHOTOMETER
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6 GAS ANALYZER
7 GAS CHROMATOGRAPHY
8 HPLC (High Performance Liquid Chromatography)
9 HIGH SPEED CENTRIFUGE
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11 ULTRA CENTRIFUGE
12 FAT ANALYZER
13 STARCH ANALYZER
14 TEXTURE ANALYZER
15 VERTICAL SLAB GEL ELECTROPHORESIS
16 GEL DOCUMENTATION ANALYZER
17 GENE AMP PCR SYSTEM
18 GENNETIC ANALYZER
19 IMAGE ANALYZER
20 MICRO PLATE READER
21 RHEOMETER
22 FRENCH PRESS FOR CELL DISINTEGRATION
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27 OVENS
28 INCUBATOR

A wa o Aw ] { a a a s a o v
magou M3fiamsuazmsiiite IsaaunvesninIngadine auzInemans unImedema lulagwszaomnasuys

o Yo o o ° a N ¢ o '
TﬂﬂuﬂfﬂﬂiLL’C’WUﬂﬁﬂ‘]&l']ﬁHJﬁﬂi“h'ﬁ1uﬂWﬂﬁigﬂ Iﬂﬂﬁﬁuﬁﬁ@ A3 LAZINTAITIFINITNWATUINYIATAT 1UIU 48,312 1Dl LY

a Y

o ' a v s v Ay ° < ' Y o 1y o
L‘ﬂﬂiuiaﬂ 1UIUE1,093 1Al L!,azllﬁ”lwll’é)ll“a@@uqﬁuﬂagiuﬂ%uﬂﬁﬂﬂ TUIU 35 i1u‘1|63;!a Lﬂmmmﬂﬂwgﬁ1ﬂi‘uﬁuuﬁ1§u

A o

a a o a 4 { A ' o a I o o
AINmMIneduInemansmieMsuazanImnouimedtos diusydunininiiag gUnsaluazagiusinlFaivayumsians
FOUMTAOUDEANDING

2.3 MIIAINTNENIMTITEUM TTOUINIAN

Y x
o o v A =}

a o o [y =~ 4 o o A o o I 1
MAImaiuayumMItanIMIneInsMsisoumsaeu Iasiauesetentisde ssnnuaislidninneayatageiiioluuvas
Yy ¥y A a P o o - P - o A & s4q U A A a A quyw
Auaduiuay 01sdlurdngasiamineunimesdomsis sumsaeusmnunoslonazglnsainlglunuisemuay e 14
EINDADNTIFIUMITAOU LAZIIUITY

2.4 MIUsURUANNNLINDVRINTNENNST

thyisng MIAUHUMS msdszidivea
NTNYINIAIUNITIToUMTADY AOUDINAINADINITVOA AT29ABUIINTOYAVIN
nazMIINeAeLfisaNe tazaunin | NWeINTIIN011T0 YAaIns A | uuudeunIw uaz N 1L Joya
3 lildli dl 9 @ =K =1 @
814I8ANNALAINUARNANHN 1NEIVO LAZUNANYA ANUNGINOVDINT NYINT

MIVSHIIAANSE
3.1 mssuerasalva
4 o ¥ =\ a 1% a PR A A A @ @ A I =1
(1) 11385z desiinaaiszaulSyguenuazasmumnnianuserng lusnidlasuains vioduluawszibouuas

Y ¢ 2 o o sq
NANNUNUVDINUIING a8 IUNTT V19158 1Nl

9 [ o I
@) Tanudnlateiaglszasanazthwnevesangas



26
=} =Y @ —~ a @ a" = =\ d o Awv A L4
(3) Tanwj BinvelumstanmsGeumsasunazmssziiuradugnivenindnywaziseaumsaiiiidensolszaumsal
sznouInsnluarviinnasu
' o A o P2 Y a a o A Y v =2 o s
@) umsfameniadunyal lasauznITUMIveInN LazRUSHIsveININeaeie Ivid vl ingi szasdnaziivune
YOINANFATANOAIUITONAIVDINMIINGID
3.2 M3REIUIINVRINANDITETUMTNAUNY MSAAMNIAZNUNIUKHANGAS
SYw A o 9 9 1 o @ =y a Y =]
AANIBRSUAAYOUNANGAS uazhaou vzApdlsegusuiulumsnaumusamsGeumsden Ussiiunauas linnurinsey
A A < v a o o @ o = A ~ o q ¥
M3lsziunanns eI ususmdeyatazllszliunadmsumsisvilymanges aasaauilsnunnseuninmengilnussg
o v a A g o v a A
ithnmeamangas uaz ldtadaiidu lmugadnvasiudanialssaed
3.3 MSUAIAIRANITENLAY
a a s a A P s ' 3 a A o
MAIPUFYANTINABNNANVIANVAINTO TAgR NI TA31913831613 szmenn ifluInensiiieaieneailszaumsal
MunuItsuazInemsnnuaieumindnmn
4. MIVIMIYAMINITAHUAYUMIGEUNITAOU
4.1 MIMMUARMANTARINZTMTUA MU
imsfmuagadivesyamnssemivayu lidin Sy Inmedwinnmaaiinm Tanufinerdumsldau msqua

L4 = 2 ada

SnuIngAmainsIte nazliguauianssmumszrinianusuAasen yaansaivayumsisounsdoudelinaunananons
o 1 v 4 o
Mamswnuivensduazindne
42 maisinezanugwemsUfiaau
a o A Y @ v o Y A wa A qya o v ]
Imswannmsmuyuaug lasmsatvayuldyaansaemivayuinswnsensul jianiawe liinannyzauns 14
A A o ¥ A4 9 1 A o Y : o o A v A
nFealommznie msmivayuld ldgauinerdeslumissnudug nazmivayuldinmssiauduensdiiodudiums
FoUMIAOUDINADITD
5. mamivayueazmsInawuziiingnmn
o a d‘ v =R
5.1 MslumSnpan3nims uazduq uniinfnmn
o Y Aq 9 & 2 a A /q Yo (= Y a Vo
Mvuanin aaznssumsilSaeameridwus Ialsnumednammsunindnu
5.2 MSQNEIUVIIHDANY
dullamuszdenuminedomaluladwszeeundisuls Ndwmsanmszduiudadnm (AN 2.)
6. ANUABINITVOINAIANIITIY FIAN Haz/MIeANNNaWelave syl iiain
o a o a a S A J o o J
MNUUDAOUNINANUABIMININHANGATINeIMAATUMITMda A1913319a32Ine)52gna vangasUSuiie wa. 2555 wuh
v o A Aa ¥ ¥ 2 a A wa % ] P = 7o
ApaMsiuNailnugNAIugadI I nazausolfianuuazdszgnamsldanuinvzitluilse Temidumagaaiving sy

ao1iudde vihenuIteaziiannvesmaenruag q lavainuaie saudensinnyzdumsl¥npdingy

7. MUITHansauiuau (Key Performance Indicators)

?J =2
o 1 2 MIANH
mussuazthvane

2555 | 2556 | 2557 | 2558 | 2559

1. o1sdilszfredratesiovay 80 tawswlumslseyuiionaunudaniy uag
) } x |[x |x |x |x
NUNIUMIAUTUNUNENGAT

2. 151082180A09MANTAT MWLV ¥AD.2 NADAAADINUNTOULIATF LA

UHITIA 1130 MATFIUANAAIVY/E1I (§15)

= = a = o Y A
3. UYLV YAUDITIYIT HazswazReaveslseaumsalninauly (W) Uy

wAo.3 1Az uAv.4 egatioenoumsladeuluuaazmamsane Iiasuyniedn




27

= =g
o Umsfnmn
fmussuazithring
2555 | 2556 | 2557 | 2558 | 2559
4. 33 PNUHAMIANUUNITVBIIIEIN 1ATIWNUNAMIAUTUMNTVO
E4
Uszaumsalmaauy (ff’ﬁﬁ) AULUY UAD.5 LAZNAD.6 N8I 30 MU ﬁﬁqﬁuqa X X X X X
mamsAnunTagouasuNNT1833N
J
5. 1RIMNIBNUHANMIAUTUMIVBINANTAT MUV uAe.7 Melu 60 Tu vasaull
- X X X X X
MIANKN
6. imsmuasuwadugnivesinAnyamumasguramsiseus Asmualy une.3
. x | x x x x
uaz une.4 (A1) edreosdovay 25 vesswdmndlagouluunazilnsanm
7. fimaiannaliudieanmssanmsSoumsasu nagnsmsaeu n3e mIdsziiuwams
. . X X X X
Sous nawamsiszdumsduivaunneauly uae.7 Jhud
8. 01138 1ni (1) nanu 1asumstguiimanSenunihdumsdamsisoumsasu x x x x x
J o Yo o a A A = " 4 = =&
9. 191305z mnau lasumsannmaInms naz/mieI NI edratiesilaznila
2 x x x x x
G
o CY =) Y A Yo % a A
10. Swoauyaansaiuayumsissumsaeu (i) TasumsiauImms uaz/vise
x x x x x
a = T 9 v 9 L=
AFn lideeniifesas 50 Aol
@ = o R = 9 @ a ld'cs 1 [ d'
1. szauanuawe lvveainanyitlgameiadialnunidenunmnnangas inay
() ' <3 x x x x
luttosn113.5 9 nAzuwAY 5.0
@ = Jq 9 o A As o a ] A v 9 J
12. szauanuianelvvesdldiadnanlaetiugalm maslidosni 3.5 910
x x
<3
AZUUUIAY 5.0 x

¢!‘ a U o a U
“nuIAN 8 ﬂ]ﬁﬂiz!&lu!!ﬁzﬂi‘ﬂﬂﬁqﬂﬂ]iﬂ]luuﬂ]iﬂlﬂﬂﬂﬂﬂgﬂﬁ

msdszivdszanswaveanisaau

1.1 mslssfiunagnsmsaou

<Y 1 a 1 [ 4 { a <3 @ <3 Qy 1 a 4
- ’t']'l‘t]'I‘Jﬂ@ﬁﬂulmazi']ﬂ’)‘]ﬂﬂi85‘Ig:lli'Jllﬂulﬁﬂlmﬂlﬂaﬂuﬂ'ﬂﬂﬂﬂlﬂuﬁaﬁi]'lmﬁﬁ]ﬁu Lmf;]$ﬂ'lﬂﬂ'liﬁﬂ‘]ﬂ']1ﬂﬂ?!ﬂi']$ﬁﬁ]'lﬂ unov. 3

iuag uno. 5

UsluNNAN I VVRNINANKI

a o d awv
1.2 ﬂ1‘§1J§$!3J‘HTIﬂ°H$SU§N91ﬂ1ifﬂuﬂ1§1%I!!N‘I!ﬂﬂfﬁlﬂﬁﬂ1§ﬁﬂu /398

a ¢ A o o g 2 a ¢ ! ¢
'Jlﬂﬁ']gﬁzl]']ﬂWaﬂTﬁJ'5gllluGUﬂquﬂﬁﬂyWﬁﬁ\iﬂWﬂlﬁj%ﬁuﬂWﬂﬂWﬁﬁﬂH'] W%{@’Jlﬂ5131’7ﬂ1ﬂLL‘U‘]Jﬁ@‘]JQ’]1]'ﬁ@ﬂﬂjﬂﬂ@1ﬂ1ﬁﬂé}ﬁau

- msilsziiumsaeuTasinAnymnlamemamsany Tasszpumsiszildumsdouves uIng1ay

- dsziiuTadomsdenaziieusuauneiunagnimsdou

nfnyInsaNoNa UMM UATL LA

msszifivnangaslumnsin

Ed
Mmmsilsziuvdngas laenguynnanie o fail

a

9

drsrdeyanmindnyitlgaheniugalvg ldduda f i

a Q

msdszfivwamsauiivaumunigazideanangas
= o o 1o {_ v ¢y
Usziiugamumsanelszd il awdaaTunnai 7 4o 7 Tasnanasdd

A Yo "o
msfluwllmummmm

NE ANTIAUIRNIYUDN W

9

U

[

ji|

P o o 0 3 o A
UNUDIVTTY FAINUNIFITIVANUAUTIVUDIVUNG

HavoUNangastasAMznITUMIUseiuaun



28
4. manumuwamsdszdiusaz Nawulsulsa
Yo A o a Ayy Y o = ' a o o v a A qua
81ﬂ1§ﬂﬁjiﬂNﬂ‘]ﬁﬂ’ﬂ‘ﬂﬁﬂq@iS’J‘]Jﬁ’nlfﬂiﬂﬁglﬂuﬂqﬂﬂ1ﬂﬂ1ﬂ1§ﬂﬁjﬁ@ulmguﬂﬁﬂmlmﬁ%i?ﬂ’)‘]ﬂ unauaw’mmmmmma“lmﬂu
Y o @ @ [ 9 ¥ = Y k4 a J 9 1 A Y @
GlJ’fJiallﬁi‘ﬂ‘I’ii‘]J‘]JTU“lJi;Q‘I’iﬁﬂq@ii‘ﬁwlﬂ@l111111@15;@1“ﬂ15l58u§1m@3ﬂ11& Iﬂﬂﬂ?ﬁﬁ)’ﬂljﬂ"ﬂ158]ﬂ'ﬁ@uMW?QMWT?@LLH’JVINLLﬂ’ﬂiUUW1 LAz
Uszauensdilszdmdngasiieinsannuniusamsauiumsndnges
NANUIN
. MABLIIIYIMN
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(Remedial English Course for Post Graduate Students)
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This course aims to instill the background language and skills necessary for undertaking LNG 600 and to raise the students’
confidence in using English. There will be no predetermined focus of the course, but instead it will concentrate on those areas where the students
are weakest and need most improvement. The classroom teaching and learning will be supported by self-directed learning to allow the students to
improve their language and skills autonomously.
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(Insessional English Course for Post Graduate Students)
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This course aims to develop English language skills relevant to mature students in Graduate Degree Programmes in
Engineering, Science and Technology. It will be based on practical skills, but will not be yet another grammar course. Rather its focus will be on
the real language demands, particularly in reading and writing, faced by students in the course of their studies. It is project-focussed and
simulates the stages in preparing and presenting research, from finding references to writing a final draft. The course will equip students with
language learning strategies to facilitate ongoing autonomous learning and will emphasise language use not usage, real communication not
classroom practice.
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Experimental research in the field of interest and approved by the department. Thesis preparation based on the research work.
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Molecular Cell Biology
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Molecular organization of the cell. Cell function in both morphological and molecular levels. Techniques in cell analysis.
Mechanism of chemical transportation across cell membrane. Genetic mechanisms of the cell. Cytoplasmic organelles and cell cytoskeletal,
protein transportation and secretion. Bioenergetics, cell cycle and division. Cell injury and cell death. Cellular communication and signal
transduction. Cell development and tissue generation. Cell specialization and cell technology.
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Instrumentation Techniques
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Theories, principles and advanced applications of microbiological and biochemical instruments. Microscopes. Electrochemical
techniques. Bioseparation technology. Spectroscopic and chromatographic methods for quantitative and qualitative analyses of biomolecules.
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Molecular Biological Techniques

a U 1 =

Indasuney : i

A o A a '~ o a = 0 ad aa @ 1A
mﬂuﬂmsmiﬂaummuﬁmama ﬂ'liﬁﬂﬂ‘l/\lﬁ'l’dllﬂlmziﬂiillicﬁllﬂ!ﬂul@ ﬂ'li‘i/nﬁ]ﬁ@mﬂi?‘lﬁ“l/\lﬂicﬁﬁ NITAALIATNIINDALIDU

'
A A

1o Maderduiidadethdradisitiiu masnvaeumsudaeenvesnanan llsaunnmsdade Indwesmyusuendu uaylule
a d a o
aumlesuand
Recombinant DNA techniques. Plasmid and chromosomal DNA isolation. Gel electrophoresis. Cutting and joining DNA. Gene

transfer techniques. Analysis of recombinant gene and protein expression. Polymerase chain reaction and bioinformatics.
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Seminar I
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Seminar covering topics in advanced and current research in applied microbiology or biotechnology. Students are expected to
present the topic(s) of discussion and submit the report paper.
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Seminar I1
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Seminar covering topics in advanced and current research in applied microbiology or biotechnology. Students are expected to
present the topic(s) of discussion and submit the report paper.
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Research Methodology and Manuscript Preparation
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Research ethics. Research planning. Data collection. Data analysis and interpretation. Preparation and writing scientific
manuscript.
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Biochemical Engineering
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Design of production process. Kinetics of fermentation. Batch and continuous fermentation. Aeration and agitation. Pilot scale
production. Product recovery and purification emphasizing on extraction, filtration, centrifugation, membrane filtration and chromatography.
Risk assessment and biosafety.
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Molecular Biology
a U 1 =
Indasuney : i
o v W Y J a ~ v a 9 ~ v A @
AITNUTNITNUASTUANUFNITY Iﬂi\‘iﬁi'Nfl]Iullﬂl’f]ﬁl“ﬁaa‘]fuﬂTﬂﬁﬂ?iiﬂﬂﬂﬂguﬂiiﬂﬁ Iﬂi\iﬁﬁ'l\ﬁl@\wu NITIALTYIANULALS
-~ a @ Aa = 1 < = o
ﬂTﬁlLﬁﬂ\?ﬂﬂﬂ"UEN?JHG!,HIWﬂmiI@ﬁﬂ’ﬂg!miiﬂ(ﬂ MIUAAIBDNUASNITAIUANNITUTAIDDNUDIYU mmmmmﬁmumuaﬂﬂmuwm
o ¢S a Y o A A Ao = a o ~a <
YUIUNTEIUATIEN ﬂﬁﬂﬂ”lilﬂﬂ’)ﬂ'ﬂﬂﬁ‘ﬂ18141?1’[31!1!\1 NITATIVADUNITUTAIDDNUDIIUNAAND Iwalﬂﬂliﬁ U THIAYUY (WED1T) lrl‘]JIE]
a s a s G Y A av a R aA
surleswand mslszgnaldou Inautialuandsemadnemanizimun tazma luTagsann
Genetic materials and genetic codes. Chromosomal structures of prokaryotes and eukaryotes. Gene structure, gene organization
and expression in prokaryotes and eukaryotes. Gene expression and its control. Post-transcription modification of RNA and post-translation
modification of protein. Principle of gene cloning. Analysis of recombinant gene expression. Polymerase chain reaction (PCR).
Bioinformatics. Application of gene cloning for biological research and biotechnology.
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Fermentation Technology
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Microbial growth kinetics. Kinetics of substrate utilization and product formation. Principles of bioprocess engineering. Modes of
fermentation and control. Metabolic engineering. Instrumentation and maintenance of bioreactors. Applications of fermentation technology in

industry.
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Enzyme Technology
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Kinetic, control and inhibition of enzyme function. Enzyme sources. Enzyme preparation by chemical physical and mechanical
methods. Enzyme purification and immobilization. Enzyme reactor for immobilised enzymes. Enzyme applications in industries. Advance in
genetic engineering and protein engineering for the design of novel enzymes.
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Advanced Fungal Physiology
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Introduction to fungal physiology. Fungal physiology in relation to other sciences. Cell structure and functions. Culture media;
nutrition, vitamins and growth factors. Growth and factors affecting growth. Mycelium as an integrated entity. Measurement of growth. Energy
consumption and energy yielding metabolism. Macromolecular synthesis and processing. Metabolic products, translocation, and protein
secretion. Reproduction and sporulation. Fungal genetics and regulation of genes expression. Molecular microbial physiology. Effect of
environmental factors on fungi in relation to morphology and physiology. Physiology of fungal ecology including pathogenic fungi.
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MIC 616 tondn3lalladuazmadlszgndlimamaluladinn 3(3-0-9)
Extremophiles and Biotechnological Application
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Microorganisms in the extreme environments; halophiles, thermophiles, psychrophiles, acidophiles and alkaliphiles. Current state
of knowledge on growth, biochemistry and molecular biology of extremophiles. Potentials for the development of innovative products and new
industrial processes.

a d aa

MIC 617 P39 NUUUNMINAADINAS UATICHNINADA 3(3-0-9)

Experimental Design and Statistical Analysis
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Experimental designs. Statistical analysis and interpretation of data. Estimation and hypothesis testing. One and two-way analyses
of variance. Regression analysis of frequency data. Principles of experimental design. Simple randomized design. Multiple comparisons.
Factorial design. Simple repeated measures. Randomized blocks design. Split-plot design. Generalization to higher order designs.
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Advanced Microbial Physiology
a U \ =
IsAunew : Tl
dtlszneumaniivaz IassadeszduTuanavouradyaunid MsnTyuazANUABINTEITONT WUNUPATUUDY
a A o ns: 1 @ A a a A A o a A o o =
ﬂﬁu’ﬂﬁﬂi’]ﬂ“ﬂﬂﬁ%}%ﬁlLﬂ%ﬂﬁEJE]EJﬁEﬂEJ ﬂi]ﬁ]fJ’VlNﬁﬂ1WLL3W§E]3J1/I§J@]@ﬂﬁ!ﬁ]iﬂlﬂlﬂ\iﬂauﬂiﬂ NITANITUINVDIYAUNTY msdansie ldsau
4
HAZMIAIVAN TIVTINIAIUANIZALIY
Microbial cell chemistry and molecular structure. Growth and nutrition requirements. Microbial metabolism including anabolism
and catabolism. Environmental factors affecting microbial growth. Microbial multiplication. Protein synthesis and its control. Gene regulation.
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Agricultural and Industrial Waste Management
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Sources and characteristics of agricultural and industrial wastes. Sustainable waste management strategies. Waste prevention.
Waste minimization. Utilization of agricultural and food processing wastes by physical methods, chemical methods, microbial fermentation and
enzymatic reaction for the production of food, feed, valuable compounds and energy. Biological waste treatment technologies. Process design
and operation. Exploitation of genetically engineered microorganisms for waste treatment.
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Food Biotechnology
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Applications of biotechnological advances in improvement and development of new food ingredients and new food products.
Genetically modified foods including genetic engineering of plants, animals and microorganisms associated with food. Safety and risk
assessment of genetically engineered food products.
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Food Safety Protection and Quality Management in the Food Industries
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International food safety law and regulations. Codex alimentarius. Basic concepts of food protection and food safety. Hurdle
technology. Intrinsic and extrinsic properties of food products. Food borne spoilage. Food borne pathogens and their control. Principles of
quality management. Motivation for quality and human relation improvement. Food inspection, quality standard and specification in the food
industry. Concept of quality assurance and implementation, total quality control, good manufacturing practices and quality control, sanitation
standard operating procedure, food and personal hygiene, hazard analysis critical control point concepts and their implementations in various
types of food products. Different approaches of HACCP and/or international food safety control implementations, processing lines and unit
operation approach. Quality management systems. Internal and external quality audit and document control.
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Food and Beverage Mycology
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Classification of food, fermented food and beverage fungi. Relationships of water activity to fungal growth, spore formation,
spore germination and mycotoxin synthesis. Contamination of yeasts and mold during foods and beverages processing and storage. Roles of
yeasts and mold in the manufacture of foods, fermented foods and beverages. Methods for detecting of fungal cells and mycotoxins in foods and
beverages. Molecular aspect emphasis on the genetic improvement of fungal and yeast strains via mutagenesis, protoplast fusion and
recombinant DNA technology. Examples of commercial recombinant products from genetically improved fungal strains.
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Microbial Food Products Technology
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Type of food and beverage products derived from cells, enzymes and metabolites of microbes including traditional Thai
fermented foods and beverages. Foods and beverage products from genetically modified microbes. Processing of microbial foods and beverage
products. Microorganisms and its role in processing systems. Importance of compositions and properties of raw materials and ingredients,

contamination, quality and safety system for microbial foods and beverage productions. Packaging and storage of food products.
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Topics of current interest in microbiology applied for food, health, environment and agriculture selected by staff member or a
group of students. A special lecture. Paper discussion, criticism, and presentation done by individual or group of students. Topics changed each
semester.
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Special problem
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Independent study under supervision of staff members. Research topic chosen by students. Data and literature search.
Experimental design, data collection and analysis. Summary of results as a report.
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Agro-Industry
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Agricultural products. Agriculture and industry. Varieties of agricultural products. Raw material criteria used for agro-industry.
Post-harvest technology. Handling of agricultural products and its deterioration. Processing technology for agricultural products and its
development. Relation of agro-industry to environment.
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Advanced Food Microbiology
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Lectures and group discussions in basic concepts to advanced consideration of food microbiology on current issues on food
spoilage, food-borne microbial disease, food and beverage fermentations. Use of microorganisms as processing aids. Sources of food ingredients
and additives. Food properties and processing operations impacting on the growth, survival and biochemical activity of microorganisms as

related to spoilage, and food safety, commodities including dairy products, fruit and vegetables and meat products (red meats, poultry, seafoods).
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Advanced concepts of microbial taxonomy, biochemistry, physiology, detection and enumeration. Use of microorganisms as sources of colours,
flavours, polysaccharides, vitamins, amino acids and as probiotic and biocontrol agents.
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Advanced Food Processing
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Lectures and group discussions in advanced aspects of modern food processing and preservation including industrial production
analysis and related food properties such as rheology or the science of fluid flow. Heat transfer models; analytical, graphical and numerical
methods. Use of computer packages in microwave, infrared, and radio frequency irradiation, process modeling and control. Dehydration.
Evaporation and distillation—extraction. Food processing in non thermal processes such as high hydrostatic pressure, Ohmic heating and pulse
electrical field.
FST610  lisfiuers 3(3-0-9)
Food Proteins
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Introduction. Sources of proteins. Structure of proteins. Physicochemical of amino acids and proteins. Extraction and purification
of proteins. Protein denaturation. Protein functionality. Effect of processing and storage conditions on proteins in foods.
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Applied Food Chemistry
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Physical and chemical properties of water, carbohydrates, lipids and proteins. Stabilization of nutrients during food processing.
Functions and behaviors of water, carbohydrates, lipids and proteins in foods as native and modified forms. Effects of chemical properties on
physical and chemical stabilities of foods.
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Quantitative Microbial Risk Assessment
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Historical development of risk assessment. Tolerable risk. International food safety. Communication with decision makers. Formal
definitions. Risk assessor’s toolbox. Screening and ranking tools. Generic processes of risk assessment. Probabilistic scenario analysis; bayesian
methods, red book paradigm and Monte Carlo analysis. Applications in food additives, microbial risks, food security, biotechnology and food
contaminants, components dealing with variability and uncertainty. Hazard identification. Dose-response. Risk characterization and common
probability distributions.
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Environmental Planning and Management
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Characteristics, composition and process of environmental system planning and management at local, provincial and federal
government levels using problem identification. Design of alternative solutions, evaluation of alternatives, political action decision process and
implementation and monitoring.
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Total Quality Management
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Quality control techniques. Quality assurance issues and quality management methods. Total quality management; Deming,
Juran, and Crosby. Quality management. Quality improvement techniques; Pareto diagrams, cause-effect diagrams, scatter diagrams and run
charts. Statistical concepts; measures of central tendency and dispersion. Concepts of population and samples. Normal curves. Type of variables.
Control charts for variables. Fundamentals of probability; discrete and continuous probability distributions. Control charts for attributes.
Reliability; product life cycle and quality cost measurement. Quality systems; ISO 9000, six sigma and certification requirements. Benchmarking
and auditing.
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Sensory Analysis
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Importance of sensory evaluation. Physiology and psychology for sensory evaluation. Factors influencing evaluation. Panel

selection and training. Methods of sensory evaluation and statistical analysis of sensory evaluation data.
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Shelf-life Prediction of Food
a U \ =
IisAunew : Tl
a < o Aa 1 < ax <
LLH’Jﬂﬂ@%}THGTQﬂWﬂﬂ‘HﬂJfN611415 ﬂ"l]"l]EJ‘ﬂllWaﬂﬂﬂ1§ﬂ1§lﬂﬂﬂlﬂ\1@1ﬂ13 ATNITVYIYBIYNITLNUDINIT mﬂ%’muwamm{mm
aaa = a a o a y = = 1 1 4 A
ﬂaﬂﬁfﬂ!,ﬂi\lL!ﬁ$ﬂﬁ]ﬂﬁiJJGIJEN@.QU‘VI?86114!ﬂﬁl]ﬁ$!Nuﬂﬁ!ﬁﬂmﬁﬂ‘ﬂ@ﬂﬂ?ﬁﬁ mﬁ“l%’m]y;]mmmmuaamﬂumﬁmmﬂmﬁmﬁaumamﬁ”ﬁ
. o @ o A g A qu v o A o <
L!ﬁ%llﬂﬂ1u‘ll§§fﬂqﬂﬂ‘l"ﬂ L!ﬁ$ﬂ1iﬂ1u3mlD@QQULW@1%1uﬂ1iﬁ§NlLUU%Tﬂ'ﬂ\ilwmﬂ1u18@1§‘lﬂﬁlﬂﬂﬂﬂ’ﬂi
Concept of shelf-life. Factors affecting shelf-life. Methods for shelf-life extension. Applications of chemical and microbial kinetics
to quantify food deteriorative reactions. Application of mass transfer theories to quantify the movement of gases and vapors through package.
Basic calculation to develop predictive shelf life model.
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Special Topics I
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Designed to permit a student to work on a relatively short-term library or laboratory project and prepare a final annotated paper,
or to elect a specially arranged course of a visiting investigator, topics could be changed at each semester.
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Special problems
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Independent study under supervision of a staff member. Students choose their own research topic, assign an experiment on their
work. Experimental data collection, Summary of results as a report.
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Meat Product Technology
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Fundamental aspects of muscle biochemistry and function to explain how pre- and post-processing technology affecting meat
quality and safety. Applications of scientific principles and business practices to manufactured meat products. Interrelationships among
marketing, manufacturing, product development, regulatory compliance and quality assurance in commercial processed meat operations. Issues

of current concern, their resolution as well as recent advances in meat product technology.



