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The development of the functional food definition

Food products fortified with special constituents
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Danik M. Martirosyan, Functional Foods in Health and Disease 2015; 5(6):218
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Food for Specified Health Use
1FOSHU
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Designer Foods

0 2111555582 GNUsTNaLE LRNSNONBLAS]
(phytochemicals)

0 2NUISNANISLESUA TN ARLATNYINKUAT
Wteiid Non-nutritive physiological function
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Dr. Herbert Pierson, 1989
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Functional Food Definitions

Organization

Japanese Ministry

of Health, Labour
and Welfare -
Foods for Specified
Health Uses
(FOSHU)

Health Canada

Year

1991

1998

Definition

“Foods for Specified Health Uses (FOSHU) refers to foods
containing ingredient with functions for health and officially
approved to claim its physiological effects on the human
body. FOSHU is intended to be consumed for the
maintenance/promotion of health or special health uses by
people who wish to control health conditions.””

“A functional food is similar in appearance to, or may be, a
conventional food, consumed as part of a usual diet, and is
demonstrated to have physiological benefits and/or reduce
risk of chronic disease beyond basic nutritional functions.”*




Food and
Agricultural
Organization (FAO)
of the United
Nations

Academy of
Nutrition and
Dietetics (formerly
the American
Dietetic
Association)

“Functional foods should be a food similar in appearance to
a conventional food (beverage, food matrix), consumed as
part of the usual diet which contains biologically active

components with demonstrated physiological

benefits and

offers the potential of reducing the risk of chronic disease
beyond basic nutritional functions.

n3

“All foods are functional at some physiologica

the position of the Academy of Nutrition and
functional foods that include whole foods anc

enriched, or enhanced foods have a potential

| level but it is
Dietetics that
fortified,

vy beneficial

effect on health when consumed as part of a varied diet on

- : 4
a regular basis, at effective levels.”




Dietitians of J010 | "Functional foods are foods that offer unique heafth
Canada DC) henefits that go beyond simply meeting basic nutrient

eeds. Many also help to reduce chronic disease risk.
Functional foods contain... bioactive compounds,” or

naturally occurring chemicals that act on our bodies. It is
these bioactive compounds that offer the health anc
wellness benefts that have been linked to functiona
foods.”

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




Applying scientific research to
the development of functional foods

supplements
» vitamin supplements N
 calcium enrichment y
* fibers 3

« Components with
established efficacy

= Research based on
epidemiology

whole foods

broccoli

yvoghurts

green tea

whaole grain products

Research based on
safety and efficacy
aAssessment:
‘discovery’ of positive
effects of food
components

Active component(s)
may not have been
identified or the
efficacy confirmed

4 rd generation

enhanced foods
= novel ingredients?

= novel products?
-7

Mewly developed
functional ingredients /

foods based on

mechanistically proven
efficacy

Research based on
‘Pharma’ type of
screening: effect
targeted development,
lead optimization,
bicavailability

Republic Polytechnic, Singapore.



Basic foods

e The food or food product

naturally contains the
bioactive.

il
[ ]
|

e Carrots naturally contain
beta-carotene.

e Oat bran cereals naturally
contain beta-glucan.

Processed foods
with added

bioactives

e The bioactive does not exist

naturally in the food and is
added during processing.

e Orange juice with added
calcium.

e Milk with added omega-3
fatty acids.

Foods enhanced to
have more of a
bioactive

e The bioactive exists naturally in

the food but the level of the
bioactive is modified or
concentrated (e.g. by
traditional breeding, special
livestock feeding or genetic
engineering).

 Yogurt with increased
levels of probiotics.

e Tomatoes with increased
levels of lycopene.

e Eggs with increased
levels of omega-3 fatty
acids.




Systematized Methodologies for Analysis of the
Functions of Food and Hierarchal Targets of Analysis.
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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 deS|gned cllnlcal 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.
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Oxidative Stress | .

Heart disease
Cancer

Aging
Inflammatory disease
Ulcerative colitis

Crohn’s

Cataracts _
Neurodegenrative disease
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Polyphenol Pyramid

Green'tea
Lacaa
Oolong tea
- Coffee

Beans
, Blue berry |
/ Parsley Orange
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, Grape fruits Cherry
| Egg plant Onion |
/ Burdock Apple Radish

,‘...........-..... ....'..-....................

Turnip Asparagus Corn ‘.
/ Sweet potato Pea Celery Peanr

/Strawberry Lettuce Pimento Leak
/ Carrot Yam Potato Soybean Kiwifruit,

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



Health areas addressed through the consumption of

Health areas :':1dd_ ressed_through the consumption of _diatary fibre in functional foods
antioxidants in functional foods Dietary Fibre Review References:
601 Antioxidant Review References: 1004 1. Position of the American Dietetic
0 1. Fusco D, Colloca G, Lo Monaco MR, @8 Association: Health Implications
é Cesari M. Effects of antioxidant ﬁ 80+ of Dietary Fiber. J Am Diet Assoc.
O 4p- supplementation on the aging 'C 2008;108:1716-1731.
E process. Clin Interv Aging. E 604 2. Anderson JW, Baird P, David Ir
5 2007;2:377-387. o RH, Ferreri S, Knudtson M,
£ 20 2. Obrenovich ME, Nair NG, Beyaz A, E 40 Koraym A, Waters V, Williams CL.
g Aliev G, Rec.ldy VI?' The rc:nl.e of T Health benefits of dietary fiber.
5 IJIOIVphenollc ar‘lutlorudalnts in health, %’ 20- Nutr Rev. 2009:67: 188-205.
disease, and aging. Rejuv Res. o 3. Raninen K, Lappi J, Mykkinen H,

2010;13:631-643.
3. Willcox 1, Ash S, Catignani G.
Antioxidants and prevention of
P . - L
P Q & Q?’"Q ;;\(bo chronic disease. Critical Reviews in

Poutanen K. Dietary fiber type
reflects physiological
functionality: comparison of grain
fiber, inulin, and polydextrose.

. & Food Sci Nutr. 2004;44:275-2095.
& 5 Nutr Rev. 2011;69: 9-21.
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EREIN A addressed‘(t:rqugh e corllsumptlon o Health areas addressed through the consumption of
omega-3 fatty acids in functional foods Omega-3 Fatty Acid Review plant sterols in functional foods
References:
o 1. Riediger ND, Othman RA, Suh M 80 Plant Sterol Review References:
2 - - v r v ."ﬂ .
% Moghadasian MH. A systemic = 1. AbuMweis S5, Jon.es Pl.
g‘ review of the roles of n-3 fatty Q. 604 Cholesterol-lowering effect of
L2 . . (=] .
£ acids in health and disease. J Am = plant sterols. Curr Atheroscler
o Diet Assoc. 2009;109:668-679. = 20+ Rep. 2008;10:467-472.
5] 2. Plourde M. Omega-3 PUFA in k] 2. Jones PJ, AbuMweis 55.
g aging. Lipid Technel. 2011;23:32 r= Phytosterols as functional food
o -34. & 20- ingredients: linkages to
[} . = . .
o 3. Stark AH, Crawford MA, Reifen R. & cardiovascular disease and
Update on alpha-linolenic acid. cancer. Curr Opin Clin Nutr.
MNutr Rev. 2008;66:326-332. 2009;12:147-151.
4, Holub BJ. Clinical Nutrition: 3. Rudkowska I. Plant Sterols and
Omega-3 fatty acids in stanols for healthy ageing.
cardiovascular care. Can Med Maturitas. 2010;66:158-162.

Assoc ). 2002;166:608-15.

?jﬁ@]'] ‘]J‘i?j@a]ﬂ']s Alison M. Duncan, Ph.D., R.D., et.al., Functinal Foods for Healthy Aging: A Toolkit for Registered Dietians.



Health areas addressed through the consumption of

rebiotics in functional foods
I:'_ Prebiotics Review References:

B0 1. Lomax AR, Calder PC. Preb

Percent of Participants

th benefits. BrJ Nutr.

1 11':-1|"-':' | 1-563 Alison M. Duncan, Ph.D., R.D., et.al., Functinal Foods for Healthy Aging: A Toolkit for Registered Dietians.
);104(Suppl 2):51-563.

Health areas addressed through the consumption of
probiotics in functional foods
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Functional Ingredients

Usannua=auJav

lu Omega-3,
Antioxidants, Amino
Acids

Foloua-Kkaaaldan
1iu Omega-3,
phytosterols, Fibre,
Antioxidants

nszQnuaz=da

iU Minerals, Vitamins,
Protein, Amino Acids,
Antioxidants, Botanicals
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1wiu Herb Extracts,
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nauda
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Acids Minerals,
Vitamins
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lwu Vitamins,
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Jefinition of the dirrerent types o

health claims by country

Country Definition of a nutrient and other Definition of a reduction of disease
function claim risk claim
Australia A nutrient function claim is called a general A reduction of disease risk claim is referred
and New level health claim which refers to a nutrient to as a high level health claim which is
Zealand or substance in a food and its effect on a defined as a nutrient or substance in a food
health function. General level health and its relationship to a serious disease or to
a biomarker of a serious disease
Canada Nutrient function claims are a type of function | Disease risk reduction claims are statements

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.

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,
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Country Definition of a nutrient and other Definition of a reduction of disease
function claim risk claim
China A nutrient function claims means a claim that | A health food in the “Provisions for Health
describes the role of a nutrient component in | Food Registration (Trial)” refers to food with
normal growth, development and normal claims that state certain health functions; or
physiological function of the body. 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 th
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 There are no statutory requirements for

claim that describes the physiological role of a

nutrient in growth, development and normal
functions of the body.

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.
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Country Definition of a nutrient and other Definition of a reduction of disease
function claim risk claim
European General funption hea_lth cIaims under Article 1;’;.1 of the | A reduction of disease risk claim means any health
Union (EU) EU Regulation (function claims) are health claims claim that states, suggests or implies that the

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: e Energy (calorific value) it (a) provides, (b) provides
at a reduced or increased rate or, (c) does not provide,
e.g. 'low energy’; or e 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’

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.




)E 0 0 <N ¢ 2 FE Y)E 0
< - D 0
Country Definition of a nutrient and other Definition of a reduction of disease
function claim risk claim
India A health claim is one that describes the All reduction of disease risk claims must be

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.

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

~\ndan~Aa

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 Definition of a reduction of disease
function claim risk claim

Malaysia A nutrient function claim is one that describes | Reduction of disease risk claims relate the
the physiological role of the nutrient in consumption of a food or food component to
growth, development and normal functions of | the reduced risk of developing a disease or
the body. Other function claims refer to health-related condition. Reduction of
substances that are not considered nutrients | disease risk claims are prohibited.
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.

Philippines | nutrient function claim describes the These are claims relating the consumption of

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.

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 Definition of a reduction of disease
function claim risk claim
Singapore | Nutrient function claims refer to physiological | Reduction of disease risk claims are referred

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.

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 Definition of a reduction of disease
function claim risk claim

USA Nutrient function claims are referred to as Any claim made on the label or in labelling of
structure/function claims which describe the |a food that expressly or by implication
effect that a substance has on the structure | characterizes the relationship of any
or function of the body and do not make substance (e.g. a specific food or component
reference to a disease. Structure/function of food) to a disease or health-related
claims must be truthful and not misleading condition is referred to as a health claim.
and are not pre-reviewed or authorised by Health claims in the US are limited to claims
FDA. The focus for structure/function claims | about reduction of disease risk.
on conventional foods is on the effects taken
from the nutritive value.

Vietnam Functional foodstuffs are foods that are used | N/A

to support human’s organ functions, have
nutrient effects, put the body at ease,
increase resistance and reduce pathogenic
dangers.
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Country Requlatory body Canyoumakea | Is therealist ofpre-approved Can you applyto havea new Requirements for healthclams on | Regulatory documentis)
health claim? health claims? health claim approved for use? imported foods
Australia and Food Standards Regulated health » ~200 nutrient function New reduction of disease daims are | All foodsimported into Australia andNZ | Standard 1.2.7 Nutrtion,
NewZealand | Australia Mew Zedand | claims are claims; and subject to approval by FSANZ Details | must comply with labeling and Health and Related Claims
(FSANZ) develops the permitted. + 13 reduction of diseaserisk | of this process can be found in the | composition standards inthe Food which should be usedin
Food Standards Code claims listed in Standard FSANZ Act 1991 For new nufrient Standards Code conjunction with other
which is enforced by the 127 function claims, there is an option to relevant standards of the
Australian states and self-substantiate by conducting a Food Standards Code.
territories and New systematic review with a focus on
Zealand agencies human (intervertion) studies.
Guidance for seif-substantation can
be found on the FSANZ website.
Canada Health Canada develops | Health claims are » Three function claims Premarket approva by Health Canada | All foods packaged for consumer use | Food and Drugs Ad
standards and policdes permitied. Claims » ~65nuirient funciion claims | Is required for new claims about the | and imported into Canada must comply | Food and Drug
which are enforced by | about diseasesor » Four pre-approved non- diseases or health conditions listedin | with the food labeling requirements. Regulations
the Canadian Food health conditions strain specfichealth daims | Schedule A of the Food and Drugs
Inspection Agency listed in Schedule A thatcan be made on Act. Manufacturers who wish to seek
(CFLA) are permitted only probiotics. approval for such claims should
whenlstedinthe |4 11 eligible bacterial species | contact the Food Directorate of Hedlih
Food and Drug e Fivediseaseriskreduction | ©anada before submiting a health
Regulations. Claims ciaims inthe Food and Drug | ©8im application using Health
about other Regulations Canada's Guidance Documents for
diseases or health | o souen disegse risk redudtion | Preparing Health Claim Submissions.
outcomes are i Claims about the diseases or health
coveredbya gﬁﬂ?g :Eﬁiﬂgﬁ Em outcomes not in Schedule A are
general law that o subject to the same general law as
requires daims to be Healtn Canada weoste. ﬁ..ln«:!:leign daims, whim%equires dams
truthful and not to be truthful and not misleading. See
miskeading. Guidance Documents for Prepaning
Health Claim Submissions for more
details.
obal Regulato O ent o ed 3 00d or P 3 C S S ealand Food Safe e al Pape 0: 20 0 eb 20



Country Requlatory body Canyoumakea | Is therealistofpre-gpproved |  Canyou applytohaveanew Requirements for healthclamson | Regulatory document(s)
health claim? health claims? health claim approvedfor use? importedfoods
China State FoodandOrg - | Reguistedhealth | o ~G5nuirient funcionclaims | All health (functional) foods (i.e. foods | For animported heath food the National Food Safety
Administration (SFOA} | claims are isted inthe Standardfor | with health daims) must be reviewed | food musthave been producedand | Standard. Standard for
permitied. Nutrition LabelingofPre- | and approved bythe SFDA. marketed outside of China for more Nutrition Labelingaof Pre-
packaged Foods. Apphcations for the registration of a | than one year. packaged Foods and the
o ~2Theatthfunctionsthat | health food are product spedfic. A ful 5005
havebeen approvedfor | st of the requirements for an Food Registration (Trial)
use for health foods application toregister a health food is
listed! in the: Provisions for Health Food
Registration.
European Union| European Foud Saity | Reguiatedhealh | o Morethan 200authorised | Proposals for health daims are Imported foods can use the list of EECULATION(EC) ho
Authority (EFSA)and | claims are health daims (incude both | submitted o a National Competent | pre-approved health diaims butwil 192472006 on Nutrition
the European permitted. nutrient funcion and Authority of the Member States who | haveto makeanapplicationforthe | and Health Claims Made
Commission (EC)in reduciion of diseaserisk | thenmake the application available to | scentiic evaluation and on Foods
conjunction with the claims) EFSA Guidance canbefoundhere. | authorisation of anynew health
Member States daim.
HongKong | Centre for Food Requistednutient | « 26 nufrient functiondaims | Nutrientfunction daims areallowed | The Centre for Food Safefy Food and Drugs |
Safety (CFS) function caims are | thatare istedasexamples. | a5 longastheymest certain encourages food importerstoavoid | [Composiion and L abefing]
permitted. There are requirements. Newdaimsdonot | usig health claims JAmendment Requirement
no reguiations for appear o be subjectto approval by for Nutriional L abeling and
reduction of disease the CFS.
risk caims, but 2008
these are not
prohibited.
obal Regulato O s S 00d or P C S S ealand Food Safe e Pape 0: 20 0 eb 20
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ojoje » 0 C 0
County | Requlatorybody | Canyoumakea |Istherealistofprepproved |  Canyouappiytohaveanew | Requirements forhealthclamson | Regulatory documents)
Nealth clam? Nealth clams? health clamapprovedfor use? mportedfoods
India Food Safety and Reguiatednutition | » ~Snutrientfunction claims | An application of the nutrientfuncion | All food products imported intolnda | Food S8 -w and Ertandertt
Standards Authontyd® | funcliondaimsare | havebeenapprovedfor | daimsand ofher funcion daimsare | shall comply with the abeling [Adver g
India (FS3AI) permitted. use. submitted to the FS3AI forapproval. | requirements as speciedinthe HE[]ULEIHDFI.:- 2018
o G Reduction of disease risk requiations.
Eood)
Indonesia National Agency of Requiatedhealth |  ~11nutrientfunchon claims | Anapplication for approvalofanew | All food products imported info Controlof Claimson
Drug and Food claims are o ~11reduction of disease risk | nutrient function or areductionof | Indonesia mustcomplywith the gased Food|abels ang
Control permitted claims disease risk claim mustbe madeto | labeling requrement Advertising
« nthe'Controlof Claimson | the Head of the National Agency of
Processed FoodLabeband | Drugand Food Control
Advertising'
obal Re 0 O 00d or P C S S ealand Food Safe D 0 0 eb 20



Country Regulatory body Canyoumakea | Is therealist ofpre-approved Can you applytohaveanew Requirements for healthclams on | Regulatory documentis)
health claim? health claims? health claim approved for use? importedfoods
Japan Ministry of Health Labour | Regulated healih « ~17 nuirient functioncdaims | FOSHU daims are product spedific. | Given there is a spedfic regulatory ToodLabeling Standard
and Weffare (MHLW) | claims are isted on the MHLW websie | The safety of the food and system set up for FOSHLU and food and
and the Consumer permittad. {Englsh). effectivenass of the functions for with functional claims, all daims made | | =
Affars Agency (CAA) Foods for Spedfied Healh health must be assessed, and the on imported food product must comply. | Use (FOSHU) requlations
Use (FOSHU) daims are daim approved by the MHLW and The scientific requirements arevery
product speciic. CAA. More information about FOSHU | similar to those reguired for self- ‘Foods for Functional
8 FOSHU Health claims can be found on the MHLW website_In | substantiated general level health Chaims (FFU) reguiations
have been approved a recent review of the Food Labding | daimsin New Zealand.
Act a new system will be establshed
to allow health caims on fresh and
processed foods if the food meets
certain requiraments. Health daims
will be allowed without government
approval ifindustry holds a cerain
amount of scentific evidence on the
safety and effectiveness of the food.
Malaysia Food Safety and Cuality | Regulated nutrient ~o0 nufrient function claims | The process for applying to the MoH | All food products imported intoMalaysia | Malaysia's Food Act 1983
Division, Malaysian function daims are hsted in the "Guide to for approval of a new nutrient function | must comply with the labelling and Food Regulaions
Ministry of Health (MoH) | permitted. Nutrition Labelingand daim is outlined in Appendix 6 of the | regulations. 1985 are found e
Reduction of Claims’ 'Key Message 14 of the Malaysian
disease risk 29 other function claims for | Distary Guidelnes’. The application
claims are bioactive ingredientshave | must contain sound scientific
prohibited. been approved evidence for the claim based on data
from human intervention als.
Philppines Philippines Food and Regulated health There B no Ist of pre- In the Philippines, all food products | Al food produds imported into the The Philippines has
Drug Administration claims are approved health claims. must be registered with the FDA Philippines must be registered with the | adoptedCodex
(FDA)whichispartofthe | permitted. Nufrition and health ciaims will be FDA Alimentarius Guidelines for
Department of Health evaluated by the FDA's Product Use of Nutrition and Health
Senices Division based on Claims' (CACIGL 23-1997).

compliance with the Codex
Guidelines.




Country Regqulatory body Canyoumakea | Is there alist of pre-approved Can you applyto havea new health Requirements for heath Regulatory document({s)
health claim? health claims? claim approved for use? claims on imported foods
Singapore Agri-Foodand Veterinary | Regulated healih e ~121 nutrient function daims | New nutrient-funcion daims (not All imported foods must be ] jons Health
Authority (AVA) and claims are « 7T nutrient functiondaims reduction of disease risk daims) are registerad with the Director- daims are lstedin A
Health Promotion Board | permitted. (infant formulka and food, subject to approval by the AVA. Detailson | General of the AVA. The Food '
(HPB) of Singapore and food for children) the application can be found on the AVA Regulations require all pre- and Advertisements'.
+ 17 other function claims website. To use the reduction of disease | packed food products for sale in
« & reduction of disease risk risk daims, first the food must have the Singapore to be labelled
daims ‘Healthier Choice Symbof which issubject | according to the requirements
to approval by the HPE. Food specified.
manufacturers then apply to the AVA to
s the claim.
South Korea Ministry of Food and Regulated health « List ofover 100 pre- MNew nutrient function daims are subjectto | Al imported foods must comply | ‘Health Funclional Foods
Drug Safety claims are approved nutrient function approvalfor use asa product spedhic health|  with the requirements of the Ad' and ‘Health Functiongl
permitted. and reduction of diseaserisk | official food or a new ingredient. Miristry of Food and Drug Safety| Food Code’
claims guidelines.
Switzeriand Federal FoodSafety and | Regulated health s List of over 200 pre- Mew nutrient function and reduction of All imported foods mustcomiply
Veterinary Office FSVO | claims are approved nutrient function disease risk daims not on the list of pre- with the provisions in the Information on Foodsiuffs
permitted. and reduction of diseaserisk | approved daims are subjectto approvalby | Ordinance on Informationon JEoodlCh
claims the FSVO. Informationon this process Foodstuffs ( FoodO)
including the application form can be found
hors
Tawan Taman Food and Drug | Regulated health + ~70 nufrient function claims All health food products must be approved | Health claims that are not Health Food Control Act of
Administration (FDA), claims are + ~20 broad dams/siogans by the FDA; once they have been approved | reduction of disease riskdaims | Tawan (Mandarn),
Ministry of Health and permitted. that are permissible and registerad, they receive agreenTFDA | (nutrient function daims) canbe | S '
Welfare s 13 health effects (some are ‘Health Food” mark which i valid for five made on foodsasiong asthey | Mineral Statements
reduction of disease risk) years. are truthful and notmisleading. If | (Mandarn), an (unofical)
that have been approved for a nutrient function ciaim has beeny English version is available
use on health food products. approved in ancther counfry, itis | in Appendix 1.
lkely to be allowed. For anew
reduction of disease risk daims
an application would have to be
made to the FDA for scientific
evaluation and approval.
Thailand Thailand Food and Dnyg | Regulated health e 29 pre-approved nutrient Domestic producers andimportersof food | Allimported foods mustapplyto | The (unoffical) Nofification

Administration (FDA)

claims are permited

function daims

can make an application to the Thai FDA
(part of the Ministry of Health) to have a new
nutrient function or a reduction of disease
risk claim approved. In the Tha Nutrition
Labediing documert, it states that nutrient
funiction daims must be based upon reliable
scientific evidence.

the ThaiFDA for approval of
health claims.

of the Ministry of Public
Health (Mo. 182) B.E. 2541
(1938)




Country Requlatory body Canyoumakea | Is there alist of pre-gpproved Can you applyto haveanew health Requirements for health Regulatory document(s,
health claim? health claims? claim approved for use? claims on imported foods
UK UK Mutrition and Health | Regulated Health » More than 200 authorised From 1 January 2021, proposals for health Imported foods can use the listof | REGULATION(EC) No
Claims Commitiee Claims are heailth daims (indude both daims are submitted to UKNHCOC who pre- approved health daimsbut | 19242008 on Nutrition ant
(UKMHCC) permitied. nutrient function and complete the assessment. Guidancecanbe | will have to make an appiication | Health Claims Made on
reduction of disease risk found here for the sdentific evaluationand | Foods
claims) authorisation of any new health
daim.
UsA Food and Drug Regulated health s Thereareno ‘preappoved | New reduction of disease risk daims are | Health caims that are not Nutritional Labediing and
Administration (FDA) claims (reduction of nutrient function daimsbut | subject to approval if the food business can | reduction of dsease riskcaims | Education Act(MLEA)
disease risk) are theymustbe truthfuland not | submit a petition to the FDA in which the | (nutrientfunction daims) canbe | Eeguiremenis (864 — J/92
permitted. N utnent- miskeading and are notpre- | evidence for the effect of the nuirient on the | made on foods aslong as they
function daims are reviewed or authorsed by disease must meet a high standard of | are truthful and notmisieading If
permitted but are the FDA ‘significant scdentific agreement’ (SSA) | a nutrient function ciaim has been
not regulated. s 12 authorised reductionof Dhetails for making a petition for health claims | approved in another country, it is
disease risk daims in the can be found on under ‘Petitions for heath | likely to be allowed. Fora new
Federal Requiatiors for Food| daims’ of the Federal Regulations for Food | reduction of disease risk daims
and Drugs and Drugs. The FDA has some guidance for | an application would have to be
the scientific evaluation of health claims on | made to the FDA for scientific
their website. If a health daim i reviewed | evaluation and approval
under the SSA standard but does not mest
the level for significant scentific agreement,
the FDA can consider the health daim as a
gualified health ciaim.
Vietnam \ietnam Ministry of There are Mo An appilication for a functional foodstuff IR Circular Mo 08/2004/TT-
Health reguiations for should be submitted to the Ministry of BYT “Guidng_the
funciional foodstuis Health (Depanment of Food Safety) and management of funclion:
that contains include evidence of the effectiveness on foodstuff products” {curmert
information on human heatth. The dinical trials (if Ciroular Mo 438004
making nutrient conducted outside of Vietnam) must be Fules of management for
funciion daims. condudcted at acoredited medical instilutions Tundional foods’ which is
or be published in scientific journals. The effective 15 May 2015
functional foodstuff must also comply with (Vietnamesa)

the appropriate Vietramesa Food Safety
Provisions.
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Functional Foods

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

1 Being part of the usual diet

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

0 Potential for functional foods to contribute toward_
improved health e




Foods with health claims

Foods with added nutrients

Natural and organic foods

Natural foods

Organic foods

Unrefined foods

Dietetic foods

Foods for pregnant women
Foods for infants and children
Foods for diabetics

Probiotic foods

Herbal teas Gluten-free foods

Lactose-free foods

——

Foods for Special
medical purposes

Dietary supplements

Herbal remedies

8 8 i‘““, T OTC pharmaceuticals

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 HEALIHY
. REQPEE

 Prevent disease

e Improve clinical outcomes such as
- reduced mortality,
- reduced hospital readmission
- reduces infections

e Reduce healthcare use and costs

nnnnnnn
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Integral areas of research in Functional Foods

Research Health-Enhancing Foods Supply Related Industries

Agricultural research, || Primary producers
plant breeding, Ed I

-~ ~
! Dietary supplement
N industry .

L

T -

. i 1 .
Physiological / - e
medical research; ‘ ;- Pharmaceutical Hn

bioactive components, Ingredient manufacturers/ L industry }
their effects; food processors -

processing / x
| Food ‘ — //i:d;TEe

{:Hﬂ__tec hnology

| manufacturers
Clinical studies on R‘H,V,f"

effectiveness | i
Marketing,
distnbution, retail

End consumers of
health-enhancing

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

Consumers preferences and acceptance of functional food products

1—— FACTORS —— |

Consumers-related-characteristics Product-related-characteristics

Price
Age, gender
Health consciousness, famihanty

Personal : Taste
Income, education aste

Health motivation Brand

—p Psychological | Consumers attitude

Benefit and nsks Package features

bpe- Cultural and Social Labeling (claims)

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



Influencin

The Claim itself

factors on consumer understanding of health claims

Tvpe of climm

External Factors

Phrasing

MNutmtion o bl
Function c ki
Reductnon of disease sk

Label Format

Aftractveness
Wieual Graphic explhiang
lewel of scientifae evidence

Wordy & diffaculr / short & easwy
IDhsease specific

Positve phrasing

Lsing certam terms. suc h as "many”

or 'helps"
Abernmatve language for Cualified

clamms

clhan Fromt-of-the pack logo

Level of Sa ifa- ant Carrer Benefit

Scientific Agresment Product with health clasn
L qualified (level A) has a "posgtive 1ma goe’
Ouabfied (lewel B, O or 1)

Cardwow ascular dis ease
Infectaons

Werht oss

Clonc entra tioa

Information

Fromt-of-the pack short
VEeTrSuoaL

Back -of-the paclk

Full mformat soa

Infermred Baas

Intemal Factors

Enowledge

Demographic factors Aomrareness of health

Age effect nutrent
Education Famuilariwy with the
Gender < lamn

Class (5ES)

Country of origm {culural influences’)

Interest

Magic Bullet

Ehlo effect Fealth Status Enrvvirommment

Posi#ivity bias Present Health Statuas Tash;- _ _
Interactnre effect Health in the long term Traditoonal eating
Boomerangs effect Cramn health/illness m h,al_:- its

- Ithe fanmly Price

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



Integrative and Functional Medicine

Integrative
Medicine
Principles?®

Functional
Medicine
Principles?!

ePartnership between patient and practitioner

e Appropriate use of conventional and complementary treatments
eConsideration of genetic, environmental, and lifestyle factors
eRecognition that good medicine is based in good science

eUse of natural, effective, less invasive interventions when possible

e ————

/

eFocus on patient-/client-centered approach
e Acknowledges biochemical uniqueness of individuals
*Seeks balance between mind, body, and spirit

e Acknowledges that all body systems are interconnected and influenced by
physiological and/or metabolic factors

e|dentifies health as positive vitality

»

4

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:
o0 Person-centered, prevention- and wellness-oriented
n Identifies and addresses the root cause of disease
n Integrates conventional and functional medicine interventions
Functional Nutrition approach:
o Each client is an individual with a:
o Unique genetic makeup
o Unique pattern
o Unique environment and lifestyle

o 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.



The Radial: Integrative and Functional Medical Nutrition Therapy

Allergens \

& Intolerances

/ Stress

Food
Lifestyle
b Environment

Nutrition
Physical Signs
& Symptoms

J Personalized 2
S Nutrition Care =3

Assessment
Diagnosis
Intervention
Monitoring
Evaluation

Pathogens /‘/ Y Toxins

Metabolic
Pathways
& Networks

< 2010, 2018 copyright. All Rights Reserved. KM Swift, D. Noland & E. Redmond

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




Suggested performance criteria for functional dietetics

Existing elements of
entry-level competency

1.3 Demonstrates a thorough 0 Is familiar with new research on
knowledge of food science as it functional food ingredients

relates to nutrition and dietetics O Quantifies likely benefits of the use
2.2 Translates technical of functional foods by individuals and

nutrition information into populations .Develops education

. - material explaining the appropriate
practical advice on food and role and use of functional foods

New elements

eating : :

_ L d Evaluates the risks of functional
3.2 Provides quantitative and foods use by individuals from non-
qualitative assessment of food target populations
intake data 0 Incorporates specific functional food
4.2 Prepares plans for achieving prescriptions into dietary advice
management goals where appropriate

Dietitians Association of Australia



Suggested performance criteria for functional dietetics

Existing elements of
entry-level competency

5.2 Develops plans for dealing with 0 Considers and evaluates the use of
nutrition issues in the community functional foods and health claims in

6.1 Acts as an advisor and advocates  d€veloping public health nutrition

New elements

on behalf of individuals, groups and = Strategies
the profession to positively 0 Comments and advises on proposed
influence the wider political, social changes to food regulations.

Advocates for equitable access to safe
and effective functional foods as well

and commercial environment, about
factors which affect eating - -
as maintenance of a choice of

behaviour and nutritional standards i )

] i affordable, high quality whole produce
7.3 Applies research and evaluation with traditional nutritional qualities
findings to practice

0 Assesses own and others’ practice
effectiveness in relation to use of

functional foods
Dietitians Association of Australia




EX: Functional food components and
their potential benefits

Bioactive component Source Potential benefit

Proanthocyanide Improve urinary tract health

Ally methyl trisulphide, Cruciferous Lowers LDL cholesterol,
Dithiolthiones vegetables 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

0 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.

0 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

0 Mechanistic studies —how does it work?

0 Human experimental studies —can it be
observed in human systems?

0 Epidemiological evidence —are the
relationships out there?

1 Clinical trials —can the knowledge be applied?
[0 Feasibility studies —is the application realistic?



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

Systems
Electronic
decision support

.‘ Summaries
Guidelines
Point-of-care sources

> Synopses of syntheses

SUmmaries and reviews ol

systematic reviews

Syntheses
Systematic reviews

P Primary research

e l.l N -

" 4 i

..-I II"|-\.. ALUYNE S
L=

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



The Pyramid of Evidence-Based Clinical Practice Resources

Systematic
Reviews

Critically-Appraisad FILTERED
Topics INFORMATION

[Evidence Syntheses]

Articles [ Article Synopses]

Randomized Controlled Trials
(RCTs)

_ UNFILTERED
Cohort Studies INFORMATION

Case-Controlled Studies
Case Series / Reports

Background Information / Expert Opinion

Trustees of Dartmouth College and Yale University



Strengths Limitations

Time consuming, expensive,
Can study many endpoints difficult, resource intensive
Cohort studies Examine temporal Requires large sample size
relationship (risk) Susceptible to the influence of
confounding factors

For examining
associations and
generating
hypothesis

Recall bias, survivor bias, For examining

Case-control quick, easy, good for rare limited to one endpoint, associations and
studies diseases, inexpensive susceptible to the influence of generating

confounding factors hypothesis

Gold standard for
evaluating treatment

Randomized intervention Time consuming, expensive,
Controlled Trials Extensive control, not limited in generalizability
susceptible to confounding
factors

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




Health and point target in Human trails of
orally administered probiotics

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

Health end point Prebiotic used

Metabolic health: overweight and obesity; type 2 diabetes mellitus; lnulin, GOS, FOS
metabolic syndrome and dyslipidaemia; inflammation

Satiety FOS5
Stimulation of neurochemical-producing bacteria in the gut GOS

lmproved absorption of calcium and other minerals, bone health lnulin, FOS
Skin health, improved water retention and reduced erythema GQOS

Allergy FHOS, GOS

IBD lnulin, lactulose
Urogenital health GOS

Bowel habit and general gut health in infants GOS, FOS,
Infections and vaccine response FOS, GOS, polydextrose
Mecrotizing enterocolitis in preterm infants GOS, FOS

IBS GOsS

Traveller’s diarrhoea GOS
Constipation lnulin

lrmune function in elderly individuals GOS

FOS5, fructooligosaccharides; GO5, galactooligosaccharides.

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



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

Diabetes

Risk factors
| | Lifestyle behaviors, environmnent, gemetics

o g

\
/

Ingestion of harbal
comp onents

CGreen & black t=a Physical activity
verba mate, coffee - Exercise Training

(catechins, alkaloeids, (HITT, MIT, Strength)

catteoy] derivatives,
polyphenols, catfeine)

T | ) T

-

o

4

= =
E =
-
-
i
2T
=
—

Mediterranean Diet
Components
(MUFA, polyphenols,
terpenoids, sterols, fiber)

-

e bl

Fcdueational

o

T'El'i'l*:1 patients
bt bl u FRETY

Y

III
A

VAN

Improved endothelial
vascular activity

\ /

; - Auigmented fat metabolism |
Enhanced energy expenditure . 1
Dlecraased inflanmnatios Enhanced matochondnal

Improswed lipdd profile fuimctiomn
proves P . Diecreased oxidative stress . ,
Anti-oxidation & amti- -ed lipi . Increased cardio-
inflammation mechanisms Improved lipid profils respiratory capacity
e - - A ] .

T
ent

/ :‘lﬁiﬁﬁﬂ BSINE

-FP-

secondary Outeoimes

Cerermies
'I'|;|r1-a:‘|'|['lI-:'||1|i:‘:4

Ficroboa

(OMICS)

Mo tabaalernle

Functional foods and exercise combined benefits

=
ey

-

Y

Improved diabetes outoom es
Glucose Control
HbAle, HOMA
Feduced complications
Eoduced T2DM incidemnoas

Pritrary Outeomes

Nutrients 2017, 9, 1310



The European Food Safety Authority’s evaluation

557 Putative

Antioxidant
~ health claims

EFSA’s health claim evaluation

Inconsistent execution of the
evaluation procedure

18 antioxidant health claims approved
{Following European Commission authorisation)

Journal of Functional Foods 47 (2018) 386-396




Evaluation process with specifications for
rejection per criterion

CIE T

Beneficial physiological Cause and effect
effect relationship

The substance has not been | . The effect is not a beneficial Erhe evidence doccmotresaarch
sufficiently characterised } physiological effect 1 a cause and effect relationship

. The effect is not a health claim —} Incorrect methodology used J

suoneay1dads

Incorrect biomarkers used

J

In vitro studies used

Animal studies used

]
l
|
l

‘ The evidence does not reveal a
_' cause and effect relationship

The evidence was not
accessible

The evaluation procedure of health claims by EFSA.



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

1. Oxidation stress
2. Carcinogen
3. Xenobiotics

Examples of Functional Foods with anticancer potential

Normal cells

Tumor initiation l

Inmitiated cells

(L CCCLL  omegas

Tumor progression l fatty acids
Multivitamin
Pre cancerous cells and Minirals

Tumor metastasis l

Htg eous metastatic

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



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

Growth
Factors
NFkB
(o0) €]

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

VI:GFR
EGCG,
silymarin,
curcmin quercetin,
- ! re sveratrol,
ginger scutellaria soy
;T;:T;:?e ::a rtilege H oflavo_nes,
. - . curcumin, EPA
curcumin silymarin,
scutellaria || green tea Cu antaJ

«' 3 EC receptor binding ‘

ntraceiiuler o .

GF, AKs, bFGF, IL8, MMPs, ® EC activation
F-1, heparinases, collagenases ] \

¥ } prolrfcraUOn

# Directional

> J aration Q
, -
,-o‘ 7 ECM remodeling
I ® Tube formation

j ~ A ' 9 Loop formation
extract curcumin, sallcylates, ' '

garlic, green tea, panax
ginseng, silymarin, bilberry,

W Vascular stabilization

antioxidants, boswellia, g e aon

Multifocal Angiostatic Therapy

bFGFR and TNF-1:

Cu antagonists

S

Silymarin,
Glycine,
Ginger

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




Wansrnara: 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

- 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

Glucosinolates

.

Isothiocyanate (ITC)

g N\

detoxification of
carcinogens
inhibition of
carcinogen-activating
enzymes

induction
inhibition of of _
angiogenesis 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
reast

cancer cases

Lower risk especially associated with estrogen receptor negative tumors
with

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.




ALY KNS WIAAUALNZ IS It U
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.



Omega-3s
(EPA/DHA)

N-acetyl cysteine

S-adenosyl
methionine

Cell membrane fluidity benefits
neurotransmission, enhances
neurogenesis

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

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

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

Bipolar depression, obsessive
compulsive disorder, addiction: 1-1.5

g twice daily (bid); may take >8
weeks for response

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

SOURCES: SARRIS ET AL; NATURAL MEDICINES COMPREHENSIVE DATABASE




L-tryptophan/
S5Hydroxytrypto
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



Science of Wellness Components

Regulatory Status

Bioactive
Component

Health
Benefit

Strength of
Science

Recommended
Amount

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

1g/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

3g/d

Health claim

Proantho=
cyanidins

Reduce urinary
tract infections

Moderate

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

300 mL/d

Conventional food




Bioactive Health Strength Recommended Amount | Regulatory Status
Component Benefit of
Science
n-3 fatty acids Reduce TG, Strong to Two fatty fish meals per Qualified health
reduce heart very week; claim for dietary
disease cardiac strong 0.5-1.8¢ supplement
deaths and fatal EPA + DHA
and nonfatal
myocardial
infarction
n-3 fatty acids Reduce Weak to Unknown Conventional food
cholesterol moderate
Organosulfur Reduce total and | Weak to 600-900 mg/d Conventional food
compounds LDL moderate (dietary and dietary

cholesterol

supplement) or
approximately
1 fresh clove/d

c ADA e paper o onal foods/A

supplement



Bioactive Health Strength of Recommended |Regulatory Status
Component Benefit Science Amount
Prebiotics/ Blood Weak 3-10g/d Conventional food
Fructooligo Pressure
-saccharides control;

Serum

Cholesterol

reduction
Catechins Reduce risk of Moderate 4—6 cups Green | Conventional food

certain types of
cancer

Tea/d

C paper O onal 1004ds/Ame




Bioactive Health Strength of Recom Regulatory
Component Benefit Science mended Status
Amount

Polyphenols Reduced risk of Weak/
coronary Moderate
heart disease

Lutein/zeaxanth | Reduce risk of Weak 6 mg/d Conventional
in age-related to moderate as lutein food, dietary

macular supplement
degeneration

Lycopene Reduce Moderate Unknown Conventional
prostate food
cancer
risk

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



CLA Reduce Weak Unknown Conventional food
Breast
cancer
Glucosinolates, Reduce risk of Weak to >1/> cup/d Conventional food
indoles certain types moderate
of cancer
Dipeptides -Anti-fatigue Moderate Unknown Conventional food
Anserine -Promoting
Carnosine metabolic
-Promoting
postpartum
lactate

-anti glycemia




Reliable sources

Reliable sources for evaluating dietary supplements and possible benefits and concerns
are available at:

m Natural Medicines Comprehensive Database: Available at

http://naturaldatabase.therapeuticresearch.com/home

m National Institutes of Health: Available at
http://www.nlm.nih.gov/medlineplus/dietarysupplements

m Memorial Sloan-Kettering Cancer Center: About Herbs, Botanicals,
and Other Products available at

http://www.mskcc.org/cancer-care/integrative-medicine/about-herbs-botanicals-other-products




Front View

- What is Dietitian looking at the products

> General Health Claim: Heart shaped orange.

Dietetic Pracitice Points:

= Broad claims that provide dietary guidance. Includes implied health claims, which are ocpen to
interpretation by the reader.

= In this case, the heart shaped orange implies that the juice is potentally beneficial for heart
health.

- Health Canada does not encourage using heart symbols unless the product has an associated
Disease Risk Reduction Claim, which does appear on Side View 1 for this juice product.

o ——

o e

Nutrient Content Claim: “120
calories/250 mL.”

Dietetic Practice Points: - -
e Directly, or indirectly,

e b the el ik 5 “Therapeutic Claim: “Plant sterols help lower
nutrient in a food or a

cholesterol™ and “250 mlL of Heart Wise provides
group of foods. 5026 of the daily amount of plant sterols shown
e A serving size of this juice is ¢ to help lower cholesterol in adults.”™
equal to 250 mlL. y

B
=

Dietetic Practice Points:

. e Claims about the treatment or mitigation of a

el | ' health-related disease or condition, or

| restoration, correction or modification of
body function.

/~"' | = Health Canada regulations specify the criteria

a food must meet before a Therapeutic Claim

] can be made. The wording of the claim cannot
be modified.

e Health Canada requires the second statement

Dietetic Practice Poinits: | < 2 ==
= = = =2 \ to appear on the packaging in addition to the
= Claims about the ingredient(s) (composition, = = =
claim “Plant sterols help lower cholesterol™.

quality, quantity) or origin of the food product. N -
e Health Canada requires thhese claims to be e e
truthful and not misleadings.

ocod-Related Claim: “100%6 Orange Juice from
concentrate with added plant sterols.”™

/-‘
7~ F

Functional Foods oHeat y 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




Top View

,//l:l’;trient Content Claim: “"Per 250 mil. Source of: Vitamiin C, Folic \
! Acid, Potassium, NMiagnesium, T hiamine, 2 Fruit Servings.””

Dieteitic Procitice Points-
Directly, or indirectly., describes thhe level of a nutrient in a food

or a group of foods.

A product rmiust mieet specific nutrient compositional
reqguiremments put forth by Health Canada in order to use thhe
claim “Source of Vitamin C, Folic Acid, Potassium., NvViasnesiurmn,
T hiamine, 2 Fruit Servinss™” (must contain at least 526 of the DV

'\ Ffor vitamiin C, folic acid, potassiumrm:, rmiasnesiurm and thiamine)_f’/_.

P -

" Food-Related Claims: “No Added Preservatives™ and “No
Sugar Added.”™

Dieteic Praociice Points:-
Claimms about thhe ingsredient(s) (composition, guality.,

guantity) or origin of the food product.
Health Canada reguires thhese clairms to be truthful anmnd

not misleadings.
\ /




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
® 5

foreign flavours and
experiences in 2021 after
a year of reduced travel
and restrictions.

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



Future Food Trends 2021-22

NEW EMERGING NEED

. s:gAIMSWauLNGuIUY 6 1&du - 2 0 S0 ann’tiﬁnmdmuu 5-1010
RISING STAR - g ADVANCE HUMANITY
5 Well-Mental
Eating
Eéderl fuiogumwaato 6
it Shared
woo3U Kitchen
) , AusSAULINDU
- msdaso g
udanssuaduMs 32315517;}3?33
~ dowaainnlulad -
4 1 Personaliz
Immunity  Nutrition
Boosting nsuinmsiowrynna -
fiuwoadvauqa 4 A v
Gastronomy
Tourism =~ = THE WORLD'S HERO
rovResanunu EXISTING NEED |




Future Food in Thailand

d anunsaunad (Organic Food)

0 anvinsWlenaiu (Functional Food)
0 anuvisnivnsunng (Medical Food)
1 anusannuinnssuliid (Novel Food)




Alternative protein

2 Tdsauannanai
2 Tdseauannagniisna
2 Tdsauanauuay

0 Tudsauannxaaunae



FOOD INNOVATION
3D Meat Printer Smartphone-based biosensors

= i Edible packaging
e = e for portable food evaluation P ging

Edible
packaging




What we Need?

New Business
Opportunity for
Food Industry

Food products
that maintain
functional properties
of active ingredients

New Research Area
for Academia

Health Claim
Regulation

Foods with
Function Claims

Integrative and Functional
Nutrition and Medicine




Registed  © " Dieton
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