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NUTS 502  Principles in Biochemistry and Physiology
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Component and function of cells; cell membrane; membrane transport;
endocytosis and phagocytosis; structure and synthesis of nucleic acid; cell cycle and
regulation; cell communication and cell death; enzyme catalysis and kinetics;
metabolisms of protein, carbohydrate and fat; digestive system; brain and neurological
system; bone and muscular system; blood circulatory system; immune system; respiratory

system; urinary and reproductive systems; endocrinology

(o)  WNINIYVIVIAU
wiaein (Ussene-UfuR-Anwdienues)

U boe  LABUINITAUNYINGT o (an-0-)
NUTS 604 Nutrition and Toxicology
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The nutritional status and action of chemicals in the living organism;
chemical-nutrient interactions; nutrient-nutrient interactions; nutritional and genetic risk
factors of toxicity; effect of nutritional imbalance on oxidative stress and carcinogenesis;
dietary recommendation for prevention of cancer; effects of nutrients on gut microbiota
involving metabolism of xenobiotics; effect of food processing on amount of nutrients

and toxicants
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NUTS 625 Research Methodology in Food and Nutritional Toxicology
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Principles of ethics in research and code of conduct; research question
identification; literature review and critical reading of scientific paper; hypothesis
formulation; experimental and observational research design using appropriate
approaches, tools and statistics; research proposals and ethic proposal writing; writing
techniques for research reports in journals and theses; oral presentation technique for
research proposal; examples of research design in risk assessment, food and nutrition
safety, genotoxicity tests of food and nutrient; toxicological aspects in research and

development of functional food
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NUTS 626 Toxicological Principle and Food Safety
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Principles of toxicology; dose causing toxicity; characteristic of exposure to
toxicants; adverse effects of intoxication; interactions between chemicals; tolerance to
toxicity; dose-response relationship; variation in toxic responses; absorption-distribution-
metabolism-excretion (ADME) of chemicals in human body; mechanism of toxicity;
classification of toxic chemicals in foods; toxicity of target organs; principle of genetics and
epigenetic; non-organ toxicity; carcinogenesis; mutagenesis; teratogenesis; toxicity testing;

case studies regarding food toxicity; code of conduct for toxicologists
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NUTS 627 Toxicological Testing by Regulatory Standards for Food Safety
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The toxicity testing following Organization for Economic Co-operation and
Development (OECD) guideline for approval of regulatory standards for food safety; ethics
and research methodology for toxicological testing; using animal models for the scientific
purpose; standard facility systems of experimental animals; animal handling and restraint;
nutritional requirements of experimental animals; planning of animal care and use
protocols for research; techniques used in animal experiments: rats and mice; hand-on
experiences with mice experiments; the short-term mutagenicity testing using bacteria and

Drosophila melanogaster model
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NUTS 628 Food Hazards and Health Effects
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Physical hazards, biological hazards and chemical hazards in food; the
different ways of hazards entering the food chain; toxicity of food contaminants; natural
toxicants in foods; agricultural chemicals;, environmental toxicants; toxicants occurring

during the food processing and packaging; the use of food additives and health effects
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NUTS 629 Health Risk of Excessive Nutrients and Regulatory Enforcement
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Toxicity caused by over consumption of nutrients in diets or dietary
supplement products; adverse effects of high dose intake of carbohydrates, protein, fat,
vitamins and minerals; chronic diseases caused by excessive nutrients; recommended
daily dietary allowance; nutrition labeling; risk assessment model for establishing
maximum limits of nutrients or nutrient related substances in dietary supplements

including novel foods for approval of regulatory standards for food safety
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NUTS 630 Food Safety Risk Analysis
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The food safety risk analysis, risk assessment, risk management and risk
communication with regards to food related risks to human health; connection between
food toxicology and risk analysis related to food hazards; moral and ethics of food safety
risk analyzers; food safety management throughout the food chain from farms to retails;
good agricultural practices (GAP); good manufacturing practice (GMP); hazard analysis and
critical control point ( HACCP); good hygiene practice for food service; food safety
regulations at international and national levels; learning experiences in food productions
and food services
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NUTS 641 Seminar in Toxicology and Nutrition for Food Safety
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Techniques in reading, criticism, panel presentation and discussion on
research articles in toxicology and nutrition for food safety; research presentation code of
conduct; oral presentation in English; techniques in questioning and answering; creation of
knowledge from research articles

(en) RUINIYADN
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NUTS 611 Consumer Protection in Food and Nutrition
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Food Act; consumer protection law; roles of government or private
independent organizations for consumer protection at national and international levels;

food labeling; advertising strategy; food communication; food education



E& 4Rl

dan voe Anulufivvssesiivuasiiodn? © (o-o-&)
NUTS 614 Toxicology of Plant and Animal Foodstuffs

ﬂaiﬂmiaaﬂqmémaqm'ﬁﬁwm’luﬁiiuﬁmaﬁ]’ma’lmiﬁ% waziilodns msvuiieuves
Unsanlue s navesansiwmusssumAroguamuazanzlavunsvesiuilan Bnsildan
uardlasiusummennsssunfveatu nsliasziqeings

The mode of action of naturally occurring toxicants from plant or animal
foodstuffs; contamination of parasites in food; effects of natural toxicants on health and
nutritional status of consumers; methods for reduction and protection of those natural

hazards, hazard analysis critical control point (HACCP)
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NUTS 631 Micronutrients and Functional Food for Reduction of Non-communicable

Diseases’ Risk
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The mechanism and pathogenesis of non-communicable diseases including
cancer, neurological disorders and metabolic syndrome; role of micronutrient in disease
prevention by protecting genome, maintaining redox balance and promoting immune
defense; active ingredients in functional food including phytochemicals, fatty acids or
probiotics; efficacy studies of functional food for reduction of the diseases’ risk; role of
genomics, metabolomics and microbiome on efficacy of functional food; selection and

evaluation of scientific evidences supporting health claims for product registration

danwy bale  WWATANTITIATIZININEING1MTUAZINTUINTT o (o-&-)
NUTS 632 Analytical Techniques in Food and Nutritional Toxicology

mAlAraInsguiieg1LaznTnIoufieg1aiien1siased wdnvesnisld
wnesilouazgunsninisingtmans 35vihdesndlviua nslinssiaanudu F5vinlilanemiin
wenAINaUELUAATIET N13AIUANANAINAITIATIENNIWBIUSURNT wmaTiAn1TInTIen
dmsunsamlaneuin answgnuiadl ansvuwdeunaad asiFeduluewns nsnlutueiansiud
NTIATIEVAITDIMTAIEITNITUENUIR

Techniques of sampling and sample preparation; principle of scientific

instruments and equipment use; sample drying methods; moisture analysis;
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decomposition methods for toxics minerals prior to analysis; quality control of laboratory
analysis; analytical technique for detection of heavy metals, phytochemicals, chemical
contaminants, food additives and trans fatty acids; analysis of nutrients using mass

spectrometry

dnny b LwﬂﬁﬂmaﬁiﬁmmL%aﬁuqﬂﬁamﬁﬂai%'nﬂsmﬂaausxazgu © (o-0-c)
NUTS 635 Techniques in Genetic Toxicology Using Short Term Tests
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In vitro and in vivo short-term assays using genetic toxicology techniques for
detection of environmental mutagens/ carcinogens/teratogens; DNA damage and repair
assays; mammalian cytogenetic assays; germ cell mutagenesis; histo-pathological
technique in laboratory animals; inflammation related to carcinogenesis; specific

biomarkers for assessment of chemical exposure in human

annd bae  ANAUUABARBNIWSTIIRERUANSHBNANeWUS snsnauziSe o (n-0-5)
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NUTS 637 Food Safety Concerning Mutagens, Carcinogens and Allergens
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The mutagenesis, carcinogenesis and allergy; mechanisms of mutagens,
carcinogens and allergens in food and environment underlying health effects; standard
regulation of allergens; modern techniques for identifying mutagens, carcinogens and
allergens; roles of food compounds and herbs in anti-mutagenesis and anti-
carcinogenesis; food innovation for reduction of mutagen and carcinogen formation; food

safety concerning modern technology-derived food

dnwd bac nITUIUNTHUSIUNWRENIRRAa1sWeluams © (o-o-&)
NUTS 638 Toxicant-derived Food Processing
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ANANATALUABANEUDINGN TS

The induction of toxin formation in food due to food processing and
preservation hydrogenation, frying, grilling and baking; reduction of toxic substances in

processed food; quality and safety control of food products

annwu b sTUUAMAMWRIUURANSSEAUANanuIInIgulateale/ledd enowe
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NUTS 639 International Laboratory Quality System of ISO/IEC 17025 Standard

n135usmIiesdfuinisanuuinsgiuleeale/ledd edobe Jofimunniu
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mutafmun n1stdesiu n1sarvauduiin n1sesiaRamuauamately wagn1SMUNINUIMS
Formuasunaila yaains anuilaznnzwindon Bvedeu Madenisvadey N1sRTIREBY
malldldvedds nsaeuiiieu ndesile n1sUszanaudimwliviueuessin msaurudeya
ANuasundulaven1sin n13dudiegne N353NSR 1MAaRY N1SUTEAUAMAINKANT
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Laboratory accreditation of ISO/IEC 17025, management requirements
including organization, policy, criteria, management system, document control, review of
requests, tenders and contracts, subcontracting of tests; purchasing services and supplies,
customer service, complaints, control of non-conforming testing, improvement, corrective
action, preventive action, control of records, internal audits and management reviews;
technical requirements including personnel, accommodation and environmental
conditions, test methods, selection of test methods, validation of methods, calibration of
equipment, estimation for uncertainty of measurement; control of data, measurement
traceability, sampling, handling of test items, quality assurance of test results, internal and
external quality control of laboratory and reporting of the results; laboratory auditing and
condition of laboratory accreditation

dnwd bao  WATianwisslfuRnimsieinerseauluiana o (o-a-)
NUTS 640 Laboratory Techniques in Molecular Toxicology
wailavasnuvasadenia¥inmluiesdjiin1s asnaasuaugnasiag
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Techniques of biosafety in laboratories; accuracy and precision testing of
pipette use; basic principles of cell culture and determination of cytotoxicity; analysis of
cell cycle and apoptosis using flow cytometer; detection of proteins of interest in cells
using immunofluorescence staining and microscopy, western blotting and enzyme-linked
immunosorbent assay; DNA and RNA extractions, amplification and quantification using
polymerase chain reaction and real-time polymerase chain reaction; determination of
single nucleotide polymorphisms; tissue staining and histopathological analysis
donw bels  YAUNIITAUA RN MTUABAfBUATMIATUANAMA TINIITBIUfTRNNS
a2 MY10IMN5 © (o-lo-)

NUTS 642 Potential Microorganism in Food Safety and Quality Control in Food

Microbiology Laboratory
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The foodborne illness from infection and intoxication of pathogens;
appropriate microbiological food safety control plan; emerging pathogens; laboratory
principles of food microbiology; national and international standard methods for
determination of foodborne pathogens; microbial indicators of food sanitary and quality
antibiotic resistance of microorganism in food; microbial risk assessment analysis of food
poison-ing toxins from microorganisms; safety evaluation; quality control of food
microbiological laboratory according to ISO 17025

dan bem  MsUszfiuanudswesdunsenaaiivazmstmunnasgIue M sUaende
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NUTS 643  Risk Assessment of Chemical Hazards and Food Safety Standard

Establishment
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The risk assessment process of chemicals in food including hazard
identification, hazard characterization, exposure assessment and risk characterization;
integration of toxicological and nutritional knowledge for assessing the risk of food
chemical hazards, both chemical contaminants and food additives; statistical method
using for estimating dietary exposure of chemicals in different models; establishing
maximum levels for food additives and food contaminants in food safety standard based
on risk assessment recommended by the Codex Alimentarius Commission and the ASEAN

harmonization
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NUTS 697 Thematic paper
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Identification of toxicology and nutrition for food safety project proposals;
conducting projects with concern of ethics; writing and presenting project reports;
publicizing reports in a searcheable form

(&) Inerunus

dnnd bz INBRNUS ol (o-ap-0)
NUTS 698 Thesis

AsivuaTiTeiTomsivinewarlasuinisifieonmsiasads nsidoulasesns
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Identifion of research topics in toxicology and nutrition for food safety;
research proposal writing; ethical research conduct; data collection; research data
analysis, interpretation and discussion; thesis writing; research publication in peer
reviewed scholarly journals or research presentation at academic conferences, ethical
dissemination of results
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Development of methodology for nutrient and non-nutrient analysis
Research related to fructan (Inulin, fructooligosacharide) analysis
Research related to use of isotope ratio mass spectrometer
Nutritive value of foods: fresh, cooked and processed foods.

Effects of processing on nutrient and non-nutrient of foods
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. Food Composition Data System: data generation and compilation, data quality and

quality assurance for laboratory: proficiency testing, reference material, ISO
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Monitoring system for safety in vegetables and fruits
Dietary factors influence oxidative stress indicators
Functional ingredients in foods related health benefit
Assay biomarker of DNA base damage

Dietary supplement and fortified products with nutrients

Safety assessment of food contact materials

Safety assessment of novel foods for regulatory enforcement
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Antimutagenic and anticlastogenic activities of various plants contained diets
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. Starter cultures and probiotics
. Preservation techniques of bacterial cells
. Food fermentation

Food product development for elderly
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Innovation for primary, secondary and tertiary cancer chemoprevention

Clinical safety, pharmacokinetic and efficacy trials of food product
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Dietary factors and cancer risk assessment
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