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The development of the functional food definition

Danik M. Martirosyan, Functional Foods in Health and Disease 2015; 5(6):218 



ค ำจ ำกดัควำมของอำหำรที่ท ำหน้ำที่พเิศษ

Pharmafoods

Pharmaceutical



Food for Specified Health Use
FOSHU

อาหารทีใ่ชเ้พือ่วตัถปุระสงคเ์ฉพาะส าหรบั
สขุภาพ มกีารก าหนดกฏเกณฑใ์นการขึน้
ทะเบยีน การผลติ การตดิฉลาก

ใชอ้าหารนีใ้นประเทศญีปุ่่ นเทา่น ัน้

กระทรวงสาธารณสขุของประเทศญีปุ่่ น 1991



Designer Foods 

❑ อาหารธรรมชาตทิีป่ระกอบดว้ยสารพฤกษเคม ี

(phytochemicals) 

❑ อาหารทีม่กีารเสรมิสารพฤกษเคมทีีท่ าหนา้ที่

พเิศษ Non-nutritive physiological function

ทีม่ผีลตอ่การลดความเสีย่งของการเกดิโรคมะเร็ง 

Dr. Herbert Pierson, 1989



อาหารฟงักช์ ัน่

❑ อาหารทีม่สีารทีท่ าหนา้ทีอ่ ืน่นอกเหนอืไปจากหนา้ทีป่กติ

ทีท่ าประจ าอยูเ่ดมิ โดยสารน ัน้จะท าหนา้ทีท่ ีท่ าพเิศษไป

กวา่เดมิเพือ่

สง่เสรมิระบบป้องกนัตนเองของรา่งกาย (Bio-defensiveness) 

สง่เสรมิ & ควบคมุใหร้ะบบการท างานของรา่งกายท างานไดอ้ยา่ง

สม า่เสมอ (Rhythm of physical condition)

ป้องกนัหรอืชะลอความเสือ่มของเซลลใ์นอวยัวะตา่งๆของรา่งกาย

ควบคมุหรอืลดอาการของโรคเรือ้รงับางชนดิ

Institute of Medicine, 1994 







Alison M. Duncan, Ph.D., R.D.,et al., A Toolkit for Registered Dietitians 



Applying scientific research to 
the development of functional foods 

Republic Polytechnic, Singapore.





Systematized Methodologies for Analysis of the 
Functions of Food and Hierarchal Targets of Analysis.

FDhiraj A. Vattem, Ph.D. and Vatsala Maitin, Ph.D FUNCTIONAL FOODS,NUTRACEUTICALS ANDNATURAL PRODUCTS



Types of Research Needed 
•Nutrients and bioactive substances

•New and existing biomarkers

•Food vehicles for bioactive ingredients

•Food composition and dietary intake databases

•Nutrigenomics and function of bioactive 
components

•Well designed clinical Study



Evidence from Research

• Mechanistic studies –how does it work?

• Human experimental studies –can it be observed 
in human systems?

• Epidemiological evidence –are the relationships 
out there?

• Clinical trials –can the knowledge be applied?

• Feasibility studies –is the application realistic?

Republic Polytechnic, Singapore. 



Oxidative Stress

อนมุลูอสิระ

สารตา้น
อนมุลูอสิระ

Heart disease
Cancer
Aging
Inflammatory disease 
Ulcerative colitis
Crohn’s  
Cataracts
Neurodegenrative disease



สารตา้นอนุมลูอสิระ



Polyphenol Pyramid

FDhiraj A. Vattem, Ph.D. and Vatsala Maitin, Ph.D FUNCTIONAL FOODS,NUTRACEUTICALS ANDNATURAL PRODUCTS



Bioactives as they Relate to Functional Foods
• Naturally occurring chemical compounds contained in, or derived from

Plant animal or marine source, that exert the desired health/wellness

benefit

• Types of functional food bioactives /functional ingredients can be both

nutrients and “non-nutrients” can be considered bioactives

• Antioxidants

• Dietary fiber

• Omega-3 fatty acids

• Plant sterols,

• prebiotics and probiotics.

Agriculture and Agri-Food Canada



ชนดิา ปโชตกิาร Alison M. Duncan, Ph.D., R.D., et.al., Functinal Foods for Healthy Aging:  A Toolkit for Registered Dietians.



ชนดิา ปโชตกิาร

Alison M. Duncan, Ph.D., R.D., et.al., Functinal Foods for Healthy Aging:  A Toolkit for Registered Dietians.



ชนดิา ปโชตกิาร

ตลาด Functional Foods

ทีม่า :วเิคราะหแ์ละรวบรวมขอ้มลูโดย KrungthaiMacro Research



ชนดิา ปโชตกิาร

Functional Ingredients

ทีม่า :วเิคราะหแ์ละรวบรวมขอ้มลูโดย KrungthaiMacro Research



ชนดิา ปโชตกิาร
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Definition of the different types of 
health claims by country

Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

Australia 
and New 
Zealand 

A nutrient function claim is called a general 
level health claim which refers to a nutrient 
or substance in a food and its effect on a 
health function. General level health 

A reduction of disease risk claim is referred 
to as a high level health claim which is 
defined as a nutrient or substance in a food 
and its relationship to a serious disease or to 
a biomarker of a serious disease

Canada Nutrient function claims are a type of function 
claim. They describe the well- established 
roles of energy or known nutrients that are 
essential for the maintenance of good health 
or for normal growth and development. 
Function claims refer to statements about the 
specific, beneficial effects of a food.

Disease risk reduction claims are statements 
that link a food to a reduced risk of 
developing a diet-related disease, condition, 
or risk factor in the context of the total diet. 
Claims about the reduction of certain disease 
risk factors recognized as part of dietary 
management (e.g. blood cholesterol 
lowering) are also referred to as therapeutic 
claim

Global Regulatory Environment of Health Claims in Foods , Ministry for Primary Industries ,New Zealand Food Safety Technical Paper No: 2022/07. Feb 2021,



Definition of the different types of 
health claims by country

Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

China A nutrient function claims means a claim that 
describes the role of a nutrient component in 
normal growth, development and normal 
physiological function of the body. 

A health food in the “Provisions for Health 
Food Registration (Trial)” refers to food with 
claims that state certain health functions; or 
for the purpose of supplementing vitamins 
and minerals, which is suitable for specific 
groups of people, and able to affect body 
functions. Health foods must not be for the 
purpose of curing diseases and must not 
cause any acute, sub-acute or chronic effect 
to humans. 

Hong Kong A nutrient function claim means a nutrition 
claim that describes the physiological role of a 
nutrient in growth, development and normal 
functions of the body. 

There are no statutory requirements for 
reduction of disease risk claims, as long as 
they are accurate and not used for medicinal 
purposes. These claims are not subject to 
approval by the Centre for Food Safety.



Definition of the different types of 
health claims by country

Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

European 
Union (EU) 

General function health claims under Article 13.1 of the 
EU Regulation (function claims) are health claims 
describing or referring to: the role of a nutrient or other 
substance in growth, development and the functions of 
the body; or psychological and behavioral functions; or 
without prejudice to Directive 96/8/EC, slimming or 
weight control or a reduction in the sense of hunger or 
an increase in the sense of satiety or to the reduction of 
the available energy from the diet.  New function health 
claims under Article 13.5 are for claims which are based 
on newly developed scientific evidence and/or for which 
protection of proprietary data is requested.  A nutrition 
claim is any claim which states, suggests or implies that 
a food has particular beneficial nutritional properties due 
to: • Energy (calorific value) it (a) provides, (b) provides 
at a reduced or increased rate or, (c) does not provide, 
e.g. ‘low energy’; or • Nutrients or other substances it (a) 
contains, (b) contains in reduced or increased 
proportions or, (c) does not contain, e.g. ‘reduced sugar’, 
‘high fibre’

A reduction of disease risk claim means any health 
claim that states, suggests or implies that the 
consumption of a food category, a food or one of 
its constituents significantly reduces a risk factor 
in the development of a human disease. For 
reduction of disease risk claims, the beneficial 
physiological effect (which Regulation (EC) No 
1924/2006 requires to be shown for the claim to 
be permitted) is the reduction (or beneficial 
alteration) of a risk factor for the development of 
a human disease (not reduction of the risk of 
disease). The wording of the claim should refer to 
the specific risk factor for the disease, for 
example, ‘Plant sterols/stanols have been shown 
to reduce blood cholesterol levels. High 
cholesterol levels are a risk factor in the 
development of coronary heart disease. 



Definition of the different types of 
health claims by country

Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

India A health claim is one that describes the 
physiological role of the nutrient or substance 
or an accepted diet-health relationship; and 
contains information on the composition of 
the product relevant to the  physiological role 
of the nutrient or substance or an accepted 
diet-health relationship unless the relationship 
is based on a whole food or foods whereby 
the research does not link to specific 
constituents of the food.  Nutrition function 
claims and other function claims are based on 
current relevant scientific substantiation and 
provide sufficient evidence on the type of 
claimed effect and the relationship to health.

All reduction of disease risk claims must be 
made in accordance with the conditions 
specified in Schedule III of the Gazette



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

India A health claim is one that describes the 
physiological role of the nutrient or substance 
or an accepted diet-health relationship; and 
contains information on the composition of 
the product relevant to the  physiological role 
of the nutrient or substance or an accepted 
diet-health relationship unless the relationship 
is based on a whole food or foods whereby 
the research does not link to specific 
constituents of the food.  Nutrition function 
claims and other function claims are based on 
current relevant scientific substantiation and 
provide sufficient evidence on the type of 
claimed effect and the relationship to health.

All reduction of disease risk claims must be 
made in accordance with the conditions 
specified in Schedule III of the Gazette



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease risk 
claim

Indonesia 

Japan 

Nutrient function claims are those that describe 
the physiological role of nutrients for growth, 
development and normal functioning of the 
body. Other function claims are those claims 
that relate to specific beneficial effects of the 
consumption of foods or their constituents, in 
the context of the total diet on normal functions 
or biological activities of the body.

Nutrient function claims are referred to as Food 
with Nutrient Function Claims (FNFC). FNFC 
refers to all food labelled with the nutrient 
function claims specified by the Ministry of 
Health, Labour and Welfare. The standards and 
specifications for indication of nutritional 
function have been established for 17 
ingredients (12 vitamins and 5 minerals). 
Function Claims are referred to as Foods with 
Function Claims (FFC). FFC refers to all food 
labelled with function claims based on scientific 
evidence.

Reduction of disease risk claims link the consumption 
of food or food component in the total diet with a 
reduced risk of developing a particular disease or 
health condition.

Foods for specified health use (FOSHU) refers to foods 
containing ingredients with a health function/effect 
and the claimed physiological effect on the human 
body has been officially approved. FOSHU includes 
both nutrient function and reduction of disease risk 
claims. FOSHU are intended to be consumed for the 
maintenance/promotion of health or for special health 
uses by people who wish to control health conditions, 
including blood pressure or blood cholesterol. 



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

Malaysia 

Philippines 

A nutrient function claim is one that describes 
the physiological role of the nutrient in 
growth, development and normal functions of 
the body. Other function claims refer to 
substances that are not considered nutrients 
and that provide a positive contribution to 
health or to the improvement of a function or 
to modifying or preserving health by other 
food component. 

nutrient function claim describes the 
physiological role of the nutrient in growth, 
development and normal functions of the 
body. Nutrient function claims can only be 
made about nutrients that have an 
established nutrient reference value (NRV) 
and the food which has the claim must be 
considered a source of that nutrient. 

Reduction of disease risk claims relate the 
consumption of a food or food component to 
the reduced risk of developing a disease or 
health-related condition.    Reduction of 
disease risk claims are prohibited. 

These are claims relating the consumption of 
a food or food constituent, in the context of 
the total diet, to the reduced risk of 
developing a disease or health-related 
condition.  Reduction of disease risk claims 
are prohibited. 



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

Singapore Nutrient function claims refer to physiological 
role of the nutrient in growth, development 
and normal functions of the body. Other 
function claims refer to claims concerning 
specific beneficial effects of the consumption 
of foods or their constituents, in the context 
of the total diet on normal functions or 
biological activities of the body, and relating 
to a positive contribution to health or to the 
improvement of a function. There is also a list 
of acceptable nutrient function claims for 
infant foods and foods for children younger 
than six years in the guide. There is also a 
claim for foods containing plant 
sterols/stanols. 

Reduction of disease risk claims are referred 
to as nutrient specific diet-related health 
claims in Singapore. These are claims 
relating the consumption of a food or food 
constituent, in the context of the total diet, 
to the reduced risk of developing a disease 
or health-related condition. 



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

South 
Korea

Switzerland 

Nutrient function claims relate to the 
modification of any physiological parameters 
associated with consumption of nutrients 
such as growth, development and normal 
functions of the human body.   Other function 
claims relate to any positive contribution to 
health to the improvement of a function, or to 
modifying or preserving health in the context 
of the total diet. Biologically active function 
claim relates to any positive contribution to 
health to the improvement of a function, or to 
modifying or preserving health in the context 
of the total diet. 

No definitions given. 

Disease risk claim relate to the reduced risk 
of developing a disease or health-related 
conditions in the context of the total diet. 

N/A 



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

Taiwan 

Thailand 

N/A 

Nutrition function claims are any claims that 
describe the physiological role of the nutrient 
in growth, development and normal functions 
of the body.  Other function claims are any 
claims that describe specific beneficial effects 
of the consumption of foods or their 
constituents, in the context of the total diet 
on normal functions or biological activities of 
the body; such claims relate to a positive 
contribution to health or to the improvement 
of a function or to modifying or preserving 
health. 

A health food is defined as a food with 
specific nutrient or health maintenance 
effects which is especially labelled or 
advertised and are not aimed at treating or 
remedying human diseases.

Reduction of disease risk claims mean 
benefits relating the consumption of a food 
or food constituents, in the context of the 
total diet, to the risk reduction of developing 
a disease or health-related condition. 



Country Definition of a nutrient and other 
function claim 

Definition of a reduction of disease 
risk claim

USA 

Vietnam 

Nutrient function claims are referred to as 
structure/function claims which describe the 
effect that a substance has on the structure 
or function of the body and do not make 
reference to a disease. Structure/function 
claims must be truthful and not misleading 
and are not pre-reviewed or authorised by 
FDA. The focus for structure/function claims 
on conventional foods is on the effects taken 
from the nutritive value. 

Functional foodstuffs are foods that are used 
to support human’s organ functions, have 
nutrient effects, put the body at ease, 
increase resistance and reduce pathogenic 
dangers. 

Any claim made on the label or in labelling of 
a food that expressly or by implication 
characterizes the relationship of any 
substance (e.g. a specific food or component 
of food) to a disease or health-related 
condition is referred to as a health claim. 
Health claims in the US are limited to claims 
about reduction of disease risk. 

N/A 



Summary of requirements for making health claims 
on foods by country/jurisdiction 

Global Regulatory Environment of Health Claims in Foods , Ministry for Primary Industries ,New Zealand Food Safety Technical Paper No: 2022/07. Feb 2021,



Global Regulatory Environment of Health Claims in Foods , Ministry for Primary Industries ,New Zealand Food Safety Technical Paper No: 2022/07. Feb 2021,



Summary of requirements for making health claims 
on foods by country/jurisdiction 

Global Regulatory Environment of Health Claims in Foods , Ministry for Primary Industries ,New Zealand Food Safety Technical Paper No: 2022/07. Feb 2021,
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Functional Foods

Dietetic  Practice Point: Functional foods may be 
defined in various ways but have common themes: 

Being part of the usual diet

Being in a food form and  containing a  bioactive or 
ingredient that is linked to a health benefit. 

Potential for  functional foods to contribute toward 
improved health



EAS Europe & MEA



Food Forms as They Relate to Functional Foods

There are many food forms in which functional foods 
can exist

Dietetic  Practice Point: Functional foods exist in 
many different food forms.  Research indicates that 
food form can influence consumer  acceptance.   
Therefore, this is an important  concept to  consider 
when  interacting with older adults about 
functional food

Alison M. Duncan, Ph.D., R.D.,et al., A Toolkit for Registered Dietitians 



Dietary advice and nutritional care 
should contribute to positive outcomes

• Prevent disease 

• Improve clinical outcomes such as 

- reduced mortality, 

- reduced hospital readmission

- reduces infections

• Reduce healthcare use and costs
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Integral areas of research in Functional Foods

Liisa Kotilainen,et al., Agriculture and Rural Development Discussion Paper 30, The World Bank 



General classification of factors affecting consumers preferences 
and functional products acceptance

L.DomínguezDíaz,etal. Journal of Functional Foods 68 (2020) 103896



Influencing factors on consumer understanding of health claims 

Sheila Francl , Are Health Claims understood., Afstudeeropdracht Faculteit Natuurwetenschappen, Open Universiteit Nederland



Integrative and Functional Medicine

Journal of the Academy of Nutrition and Dietetics 2019 119, 1019-1036.e47DOI: (10.1016/j.jand.2019.02.010) 



Integrative and Functional 
Nutrition in Health Care

Integrative approach:

Person-centered, prevention- and wellness-oriented

Identifies and addresses the root cause of disease

Integrates conventional and functional medicine interventions 

Functional Nutrition approach:

Each client is an individual with a:

Unique genetic makeup

Unique biochemistry and metabolic pattern

Unique environment and lifestyle

Interactions among the individual’s unique biology, environmental 
exposures (positive and negative), and lifestyle (Diet ,Emotion and 
Activities) are important to prevent, explain, and treat disease

54

Ford D, Raj S. Batheja RK, et al.  American Dietetic Association: Standards of Practice and Standards of Professional Performance for 
Registered Dietitians (Competent, Proficient, and Expert) in Integrative and Functional Medicine  JADA 111: 902–913, 2011.

 



Figure 7 

Journal of the Academy of Nutrition and Dietetics 2019 119, 1019-1036.



Suggested performance criteria for functional dietetics

1.3 Demonstrates a thorough 
knowledge of food science as it 
relates to nutrition and dietetics

2.2 Translates technical 
nutrition information into 
practical advice on food and 
eating

3.2 Provides quantitative and 
qualitative assessment of food 
intake data 

4.2 Prepares plans for achieving 
management goals

❑ Is familiar with new research on 
functional food ingredients

❑ Quantifies likely benefits of the use 
of functional foods by individuals and 
populations .Develops education 
material explaining the appropriate 
role and use of functional foods

❑ Evaluates the risks of functional 
foods use by individuals from non-
target populations

❑ Incorporates specific functional food 
prescriptions into dietary advice 
where appropriate

Existing elements of 
entry-level competency 

New elements

Dietitians Association of Australia



Suggested performance criteria for functional dietetics

5.2 Develops plans for dealing with 
nutrition issues in the community

6.1 Acts as an advisor and advocates 
on behalf of individuals, groups and 
the profession to positively 
influence the wider political, social 
and commercial environment, about 
factors which affect eating 
behaviour and nutritional standards

7.3 Applies research and evaluation 
findings to practice

❑ Considers and evaluates the use of 
functional foods and health claims in 
developing public health nutrition 
strategies

❑ Comments and advises on proposed 
changes to food regulations. 
Advocates for equitable access to safe 
and effective functional foods as well 
as maintenance of a choice of 
affordable, high quality whole produce 
with traditional nutritional qualities

❑ Assesses own and others’ practice 
effectiveness in relation to use of 
functional foods

Existing elements of 
entry-level competency 

New elements

Dietitians Association of Australia



EX: Functional food components and 
their potential benefits

Bioactive component Source Potential benefit

Proanthocyanide Cranberries Improve urinary tract health

Ally methyl trisulphide, 
Dithiolthiones

Cruciferous 
vegetables

Lowers LDL cholesterol, 
maintains healthy immune 

system

Collagen hydrolysate Gelatine May relieve symptoms of 
osteoarthritis

Nutr Diet 2004;61:22–29



Bioactive as they Relate to 
Functional Foods

It is important to consider that consumer 
acceptance of  functional foods may vary 
depending on the type of bioactive, and that the 
efficacy of bioactive may be dependent on the 
food form. 

Dietetic  Practice Point: Bioactive can be described 
as the component of the functional food that is 
specifically linked to the  proposed health 
benefits. 

Alison M. Duncan, Ph.D., R.D.,et al., A Toolkit for Registered Dietitians 



Evidence from research

Mechanistic studies –how does it work?

Human experimental studies –can it be 
observed in human systems?

Epidemiological evidence –are the 
relationships out there?

Clinical trials –can the knowledge be applied?

Feasibility studies –is the application realistic?



The Haynes pyramid or the pyramid of evidence-based  information resources 

https:www.cdlh.be(02/10/65)



The Pyramid of Evidence-Based Clinical Practice Resources

Trustees of Dartmouth College and Yale University



Design Strengths Limitations Uses

Cohort studies
- Can study many endpoints
- Examine temporal 

relationship (risk)

- Time consuming, expensive, 
difficult, resource intensive

- Requires large sample size
- Susceptible to the influence of 

confounding factors

- For examining
associations and 
generating 
hypothesis

Case-control
studies

- quick, easy, good for rare 
diseases, inexpensive

- Recall bias, survivor bias, 
limited to one endpoint,
susceptible to the influence of 
confounding factors

- For examining
associations and 
generating 
hypothesis

Randomized
Controlled Trials

- Gold standard for 
evaluating treatment 
intervention

- Extensive control, not 
susceptible to confounding 
factors

- Time consuming, expensive, 
limited in generalizability

- For examining 
causation and 
testing hypothesis

Downloaded from https://academic.oup.com/nutritionreviews/article-abstract/68/8/485/1842177 
by University of Utah Eccles Health Sciences Library useron 11 November 2018



Table 1 Health end points targeted in human trials of orally administered prebiotics

Gibson, G. R. et al. (2017) The International Scientific Association for Probiotics

and Prebiotics (ISAPP) consensus statement on the definition and scope of prebiotics

Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2017.75

Health and point target in Human trails of 
orally administered probiotics

Nature Reviews Gastroenterology & Hepatology volume14, pages491–502 (2017)



EX: Integration Model of  Functional Food 
in Diabetes Prevention and Management

Nutrients 2017, 9, 1310



Journal of Functional Foods 47 (2018) 386–396

The European Food Safety Authority’s evaluation



Evaluation  process  with  specifications  for  
rejection  per  criterion 

The  evaluation  procedure  of  health  claims  by  EFSA. 



The stages of tumor progression and where different 
functional food acts for the management

• Phytochemicals
• Polyphenol
• Green Tea
• Curcumin
• Lycopene
• Fiber

• Omega-3 
fatty acids

• Multivitamin 
and Minirals

• Curcumin

• Lycopene

Examples of Functional Foods with anticancer potential

Tiwary and Hussain, Asian J Pharm Clin Res, Vol 14, Issue 3, 2021, 4-10



Silymarin, 
Glycine, 
Ginger

VEGFR

EGCG, 
silymarin, 
quercetin, 
resveratrol, 
soy 
isoflavones, 
curcumin, EPA

Cu antagonists

VEGF, AKs, bFGF, IL8, MMPs, 

TNF-1, heparinases, collagenases

curcmin, 
artemsia, 
mistletoe, ginger 
scutellaria, 
resveratrol, 
grapeseed 
extract, green tea, 
gingko, 
squalamine, Vit D 
silymarin, glycine,

ginger 
artemsia 
mistletoe 
curcumin 
scutellaria

curcmin, 
scutellaria
, 
cartilege, 
silymarin, 
green tea

bFGFR and TNF-1:

Cu antagonists

Multifocal Angiostatic Therapy

Growth 
Factors
NFkB
COX-2

Anti GFs: 
green tea 
quercetin 
magnolia 
resveratrol, 
soy, curcumin 
holy basil 
rosemary 
ganoderma
licorice Vit E

Anti- NFkB: poria, 
coriolus, ginger, 
resveratrol, green tea, 
artemsia, quercetin, 
carnosol, panax 
ginseng, silymarin, 
salicylates, curcumin, 
picentannol, basil, Cu 
antagonists rosemary

Anti-COX-2: quercetin, 
scutellaria, EPA/DHA, licorice, 
ginger, resveratrol, grapeseed 
extract, curcumin, salicylates, 
garlic, green tea, panax 
ginseng, silymarin, bilberry, 
antioxidants, boswellia, aloe



พชืตระกลูหวั: Cell Detox Activity :GST(Glutathione S-Transferase)

•Meta-analysis examines the epidemiological evidence to 
characterize the association between cruciferous vegetable intake 
and risk of developing colorectal neoplasms
Inverse association between total cruciferous vegetable intake and 
risk of developing colorectal neoplasm
• In most of the epidemiological studies the effect of cruciferous 
vegetables was not completely separated from the effect of total 
vegetable consumption

Tse G, Eslick G Cruciferous Vegetables and Risk of Colorectal Neoplasms: 
A Systematic Review and Meta-Analysis Nutrition and Cancer, 2014; 66(1), 128–139 DOI: 10.1080/01635581.2014.852686



The Crucifers: Glucosinol

G l u c o s i n o l a t e s                                 

Isothiocyanate (ITC)

inhibition of 
carcinogen-activating 

enzymes

inhibition of 
angiogenesis

detoxification of 
carcinogens

induction 
of 
apoptosis

Zhang Y, Yao S, and Li J: Vegetable-derived isothiocyanates: antiproliferative activity and 
mechanism of action 2006 P Nutr Soc 65, 68–75



Crucifers and Breast Cancer: 
Nurses Health Study (NHS/ NHS II) 

N= 182,145 in the Nurses’ Health Study/ NHSII 1980–2013; 10,911 invasive 

breast  

cancer cases

Greater intake of total fruits and vegetables, especially cruciferous and yellow/orange 

vegetables, was associated with significantly lower breast cancer

Lower risk especially associated with estrogen receptor negative tumors 

with                            2 additional servings/day

In conclusion, higher intake of fruits and vegetables, and 

specifically cruciferous and yellow/orange vegetables, may 

reduce the risk of breast cancer, especially those that are more 

likely to be aggressive tumors.

Farvid M et al Fruit and vegetable consumption and breast cancer incidence: 



Cabbage
Cabbage (containing Glucaric Acid,  and many other Bioactives ) . Biochemical 
pathway PI3K-AKT-MTOR Signaling(PI3K-AKT Signaling) is one of the drivers of 
cancer growth for ER PR Positive HER2 Negative Breast Carcinoma with treatment 
Tamoxifen. Glucaric Acidreduces PI3K-AKT-MTOR Signaling (PI3K-AKT Signaling).

Cauliflower
Cauliflower (containing Brassinin, Vitamin C and many other Bioactives ) . Biochemical 
pathway Epithelial to Mesenchymal Transition is one of the drivers of cancer growth 
for ER PR Positive HER2 Negative Breast Carcinoma with treatment Tamoxifen. 
Brassinin reduces Epithelial to
Mesenchymal Transition.

Broccoli
Broccoli (containing Indole-3-carbinol, Brassinin and many other Bioactives ) . 
Biochemical pathway Estrogen Signaling is one of the drivers of cancer growth for ER 
PR Positive HER2 Negative Breast Carcinoma with treatment Tamoxifen. Indole-3-
carbinol reduces Estrogen Signaling.

ตวัอยา่งอาหารฟงักช์ ัน่กบัมะเร็งเตา้นม



SOURCES: SARRIS ET AL; NATURAL MEDICINES COMPREHENSIVE DATABASE

Nutrient Mechanism Clinical Comment

Omega-3s
(EPA/DHA)

Cell membrane fluidity benefits
neurotransmission, enhances
neurogenesis

Major depressive disorder (MDD) and
bipolar depression: 1–2 g daily (more
may be needed), mainly EPA-
dominant formulations, esp. in
deficient states, CVD, comorbid
inflammatory conditions

N-acetyl cysteine Antioxidant, anti-inflammatory,
replenishes glutathione, enhances
neurogenesis, modulates 
glutamate pathway, mitochondrial
protectant

Bipolar depression, obsessive
compulsive disorder, addiction: 1–1.5
g twice daily (bid); may take >8 
weeks for response

S-adenosyl
methionine

Methyl donor influences metabolism
and synthesis of neurotransmitters,
increases phosphatidylcholine 
conversion

MDD: 200–800 mg bid; caution in
bipolar patients due to increased
switching potential; may interact 
with serotonergic antidepressants;
expensive



Nutrient Mechanism Clinical Comment

L-tryptophan/
5Hydroxytrypto
phan (5-HTP)

Required for conversion into serotonin

in presence of vitaminB6 and

magnesium via intermediary step to
active form of 5-HTP

MDD: 100–200 mg 5-HTP bid (or before
sleep); may be used with antidepressants;
caution with higher doses; monitor for
serotonin syndrome

Creatine Role in brain energy homeostasis;
modifies
high-energy phosphate metabolism of
the brain, which may be impaired in
depression

MDD: 5 g/day; potential for activating;
caution with bipolar disorder

St. John’s Wort Extracted from Hypericum
perforatum; multiple proposed
mechanisms with several known 
biologically active components that
influence hypothalamic–pituitary–
adrenal axis, gene expression, and
inhibit reuptake of multiple 
monoamine neurotransmitters

Mild MDD: 600–1,200 mg bid or three
times per day; caution with bipolar
disorder and schizophrenia; induces
cytochrome P450 3A4; caution with drug 
interactions

SOURCES: SARRIS ET AL; NATURAL MEDICINES COMPREHENSIVE DATABASE



Bioactive 
Component

Health 
Benefit

Strength of 
Science

Recommended 
Amount

Regulatory Status

Plant sterol and 
stanol esters

Reduce total and
LDL cholesterol 

Very strong 1.3 g/d for sterols Health claim

1.8  g/d for stanols

Soluble fiber Reduce total and
LDL cholesterol 

Very strong 1 g/d Health claim

Protein Reduce total and
LDL cholesterol 

Very strong 25 g/d Health claim

beta-glucan Reduce total and
LDL cholesterol 

Very strong 3 g/d Health claim

Proantho=
cyanidins

Reduce urinary
tract infections 

Moderate 300 mL/d Conventional food

Science of Wellness Components

Source  ADA white paper on functional foods/American Council of Health 



Bioactive
Component

Health 
Benefit

Strength 
Of
Science

Recommended Amount Regulatory Status

n-3 fatty acids Reduce TG,
reduce heart
disease cardiac
deaths and fatal
and nonfatal 
myocardial 
infarction 

Strong to 
very 
strong

Two fatty fish meals per 
week; 

0.5–1.8 g 
EPA + DHA

Qualified health 
claim for dietary 
supplement

n-3 fatty acids Reduce
cholesterol 

Weak to
moderate

Unknown Conventional food

Organosulfur
compounds

Reduce total and 
LDL

cholesterol 

Weak to
moderate

600–900 mg/d
(dietary
supplement) or
approximately 
1 fresh clove/d

Conventional food 
and dietary 
supplement

Source  ADA white paper on functional foods/American Council of Health 



Bioactive
Component

Health 
Benefit

Strength of
Science

Recommended 
Amount

Regulatory Status

Prebiotics/
Fructooligo
-saccharides

Blood
Pressure
control;
Serum
Cholesterol
reduction 

Weak 3–10 g/d Conventional food

Catechins Reduce risk of 
certain types of 
cancer 

Moderate 4–6 cups Green 
Tea/d

Conventional food

Source  ADA white paper on functional foods/American Council of Health 



Bioactive
Component

Health 
Benefit

Strength of
Science

Recom
mended 

Amount

Regulatory 
Status

Polyphenols Reduced risk of 
coronary 

heart disease 

Weak/
Moderate

Lutein/zeaxanth
in

Reduce risk of 
age-related 

macular 
degeneration 

Weak 
to moderate

6 mg/d 
as lutein

Conventional 
food, dietary

supplement

Lycopene Reduce
prostate
cancer

risk 

Moderate Unknown Conventional 
food

Source  ADA white paper on functional foods/American Council of Health 



Bio Active
Component

Health 
Benefit

Strength of 
Science

Recommended 
Amount

Regulatory Status

CLA Reduce
Breast
cancer 

Weak Unknown Conventional food

Glucosinolates, 
indoles

Reduce risk of 
certain types 

of cancer 

Weak to
moderate

>½ cup/d Conventional food

Dipeptides
Anserine

Carnosine

-Anti-fatigue
-Promoting  
metabolic

-Promoting 
postpartum 

lactate
-anti glycemia

Moderate Unknown Conventional food



Reliable sources



Functional Foods for Healthy Aging:  A Toolkit for Registered Dietitians © Alison M. Duncan, Ph.D., R.D., Hilary A. Dunn, M.Sc., Meagan N. Vella, M.Sc., Laura 
M. Stratton, M.Sc., 2012. Department of Human Health and Nutritional Sciences, University of Guelph, Guelph, Ontario, Canada 

What is Dietitian looking at the products 





Dietetic Practice 

1.Does it work?  Health claims that mention a 

specific disease on the food label must be 

supported by scientific research and approve 

2. How much does it contain? The optimal levels of 

components in functional foods.

3.  Is it safe?

4. Is it healthy? 



Post-Covid Global Food Trends 2021

ทีม่า: https://www.eitfood.eu/blog/post/the-top-5-trends-for-the-agrifood-industry-in-2021





Future Food in Thailand

❑ อาหารอนิทรยี ์(Organic Food)

❑ อาหารฟงักช์ ัน่ (Functional Food)

❑ อาหารทางการแพทย ์(Medical Food)

❑ อาหารจากนวตักรรมใหม ่(Novel Food)



Alternative protein

❑ โปรตนีจากพชื

❑ โปรตนีจากสาหรา่ย

❑ โปรตนีจากแมลง

❑ โปรตนีจากจลุลนิทรยี ์



FOOD INNOVATION 

3D Meat Printer Smartphone-based biosensors
for portable food evaluation Edible packaging

Robotic food preparation



New Research Area
for Academia

Health Claim
Regulation

New Business
Opportunity for
Food Industry

Joint Forces

What  we Need?

Integrative and Functional
Nutrition and Medicine

Foods with 
Function Claims 

Food products
that maintain 

functional properties
of active ingredients



ขอบคณุคะ
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