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|| Introduction :

e The concept of functional food backs
to the middle of 1980s

e food that supplemented with a particular
component that possess positive physiological
influences




e Functional Food Science in Europe (FUFOSE) supported
by International Life Science Institute (ILSI) defined
functional food as ™ a food products can only be
considered functional if together with the basic
nutritional impact effect on one or more functions of
the human organs thus either improving the general
and physiological condition or/and decreasing the risk

of the evaluation of disease.
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- European Consensus on "“Scientific Concepts of Functional
' Foods” have described FF as “a food can be regarded as
‘functional if it is satisfactorily demonstrated to affect
eneficially 1 or more target Functions in the body, beyond




PrOVERa N uMber
of the body functlons ann95|de W|th its nutritive

influence.
e They should be in the form of conventional food rather than

% ‘e tablet or capsules




e All kinds of food from different sources can be
labelled as functional

e Functional food perhaps has more missions that
discriminates them from other foods

e Therefore, there are a numerous approaches
to switch particular foods to functional




« Through replacing or removing a component that is always
consumed more than recommended and could have
unhealthy influence by a useful ingredients

e By increasing the amount of a natural food ingredient
to become a quantity which has more benefits

e Supplementation of a constituent that does not
exist naturally in foodstuffs, but has been proved to
be salutary

e Through naturally stimulating an essential food
component proportion (enhancement of the
bloava|lab|I|i'¥ .y




Many countries has developed new regulations for
marketing functional foods

Then European commission started to develop new
strict in relation to health claim.

2001 any every health-related claim was forbidden

In 2006 according to (EC ) No 1924/2006 new
\\regulation approved. Products needs substantiated =

e




This included three categories

1- Nutrition claim( product has nutritional
benefits (calorie content)

2-Health claim: any claim of having
connection between any constituent and
health

3-Reduction of diseases: any connection
between food or constituents with
reduction of diseases
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Efficacy & Safety
Cel. animal,
human studies

Publication
Peear-reviewed

Regulatory
review

Fig. 1. Functional foods and health promotion: cycle of success.




As , eisa
huge possible range of functional foods. These

include:
e : soft drinks such as energy and sports drinks

e : cereal and baby foods

‘e : baked goods

e - confectionery

e - dairy products, especially yoghurts and other
fermented dairy products -

* spreads

® - meat products

8« animal feex




A
operation is as follows:
e Vvitamin and mineral fortification L)
o cholesterol reduction o
e dietary fibre

. e probiotics, prebiotics and synbiotics
. e antioxidants

- e phytochemicals
e herbs and botanicals. e
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. Examples of products fortified

- with vitamins and minerals

- include calcium fortifiec

- confectionery and fruit drinks,

~ and calcium-enriched milk

- with folic acid. Folic acid, for

“example, is documented as a

';V|taI nutrient in early

| pregnancy that guards against

i\ | \plna bifida, while the

| -i;] portance of calcium has
been recognised in

gounteracting osteoporosis.
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| ﬂ 'Osteoporosis among the
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'« A number of ingredients are associated with

| inhibiting the absorption of cholesterol which is
thought to be a major factor in

. cardiovascular disease.

~ « This category includes omega-3 fatty acids and

- plant sterols. Examples of products in this area

2 include a margarine containing plant sterol fatty

~  acid esters designed to reduce cholesterol

| absorption, and omega-3 enriched eggs produced

N by chickens fed a micoalgal feed ingredient.
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. Dletary fibre comprises the non-digestible

~ structural carbohydrates of plant cell walls and
j! associated lignan.

e Consumption of fibre has been linked to reduced
- risk of certain types of cancer, for example
- consumption of wheat bran which has been

~ linked to a reduced risk of colon cancer.
 High-fibre products include a whole-wheat




. A probiotic can be defined as a live

~ microbial food supplement which

- beneficially affects the host by

. improving its intestinal microbial

- balance.

e Probiotics are thought to have a

range of potential health benefits,

ing cholesterol-lowering,

;_a ncer chemo-preventative and
immune-enhancing effects.




Live microbial food supplements
which

beneficially affect the host animal by
improving its intestinal microbial

balance.
. Usually strains of bacteria (lactobacilli or
. bifidobacteria) or yeasts (Saccharomyces)




e Resist upper GI tract secretions

o Adhere to human intestinal cells

e Colonize the human intestinal tract

e Production of antimicrobial substances

e Antagonize carcinogenic/ pathogenic
flora

e Safe in clinical use at > 1010

& e Stimulate immune system

W« Fermentation




Probiotics

Stimulated immunity
and SCFA absorption



« Probiotics are viewed currently as the

world’s biggest functional food products. | * = £2 & &

» This sector of the functional foods marke =g

has been stimulated in recent years by
the development of prebiotics, short chain
- oligosaccharides which enhance the growth
of beneficial bacteria already in the gut, and
synbiotics which combine pro- and prebiotic
* characteristics. The field of gut health is now
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e Cancerous and other mutations can occur
as a result of oxidative damage to DNA

caused by free
damaging sic
metabolism. P

by

compounds to

-adicals generated as a
e-effect of aerobic

ant and animal cells

defend themselves against these effects

deploying so-called antioxidant

trap or quench free

radicals andhence arrest their damaging

. reactions
| 2CIC NS

Antioxidant eradical  Healthy cell -
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q Antloxmants thus play a role in the body’s defence
1 agamst cardiovascular disease, certain (epithelial)
*| cancers, visual impairments, arthritis and asthma.
I Ant|OX|dants include vitamin E, carotene,
V|tam|n C and certain phytochemlcals

3 » Functional products incorporating antioxidant
supplements include sports bars containing

1 V|tam|ns C and E as well as a blend of several
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e Plant foods are rich in micronutrients, but
they also contain an immense variety of
biologically  active, non-nutritive
secondary metabolites providing colour,
flavour and natural toxicity to pests and
sometimes numans. These
‘phytochemicals’ have been linked to
reducing the risk of chronic diseases such
as cancer, osteoporosis and heart disease.




e They include glucosinolates and phenolic
compounds like flavonoids which are very
effective antioxidants. Examples of
products including phytochemicals are
children’s confectionery containing
concentrates of vegetables such as
broccoli, Brussels sprouts, cabbage and
carrots.




One much-used approach is probioticsHere, live
microbial additions are made to appropriate
food vehicles like yoghurts or other fermented

milks

Including lactobacilli and/or bifidobacteria
It is proposed that probiotics exert certain

advantageous properties in the gastrointestinal

\ ecosystem
\ These are thought
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e More recently, herbs and botanicals such as
ginkgo, ginseng and guarana have been linked

to improved physical and mental performance.

These may lead to a new generation of
‘performance’ functional foods including these
and other components such as creatin,

caffeine and tryptophane. Products in this area

include beverages, chewing gum and sports

* bars



Colonic functional foods




e The microbiota of the human gastrointestinal
tract plays a key role in nutrition and health.
Through the process of fermentation, gut
bacteria metabolise various substrates
(principally dietary components) to form end
products such as short chain fatty acids and
gases

e This anaerobic metabolism is thought to
contribute positively towards host daily
energy requirements




Usually, the human host lives in harmony
with the complex gut microbiota. However,
under certain circumstances like
antimicrobial intake, stress,
poor diet and living condition
s, the microflora balance’ may
be upset

Gut microbial dysbiosis



Moreover, the normal fermentative process
may produce undesirable metabolites like
ammonia, phenolic compounds, toxins, etc.
The gut flora is also susceptible to
contamination from transient pathogens,
which further upset the normal community
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It is clear that the colonic microbiota is
| susceptible to manipulation through dietary
. mechanisms that target specific bacterial
. groups.3There is current interest in the use of
- dietary components that help to maintain, or
- even improve, the normal gut microflora
~ composition and activities




Prebiotics serve a similar purpose to
probiotics in that they aim to improve the gut
microflora community structure.

A prebiotic is a non-
digestible food ingredient
that beneficially affects
the host by selectively
stimulating the growth
and/or activity of one or a
imited number of bacteria
in the colon, that may
improve the host health




A complex, resident gastrointestinal
microflora is present in humans. While the
transit of residual foodstuffs through the
stomach and small intestine is probably too

rapid for the microflora to exert a significant

impact, this slows markedly in the colon




| As such, colonic micro-organisms have

| ample opportunity to degrade available

- substrates, of which around 70g/d may be
derived from the diet. These can be
recognised as ‘colonic foods’, metabolism of
- which occurs through the anaerobic

- metabolic process known as fermentation




Type of substrates available for bacterial
growth in the human large intestine




e Bacteria resident in the large gut
depend upon a supply of fermentable
substrate for their growth and
activities.

e Principally, this is provided by the diet,
( any food that resists digestion)
although there is also a contribution
from endogenous sources like mucins

and chondroitin sulphate

.
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e Any foodstuff that resists digestion in the
upper gastrointestinal tract (stomach, small
intestine) can serve as a colonic food in that it
feeds the resident microbiota

Majo
and
Clea

~ SCFA produced are acetate, propionate
outyrate. It is thought that acetate is

red

in peripheral tissues such as muscle. Propionate

\\is largely broken down in the liver.
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whereas butyrate acts as the primary source
of fuel for colonocytes. The systemic

meta
contri
requi

nolism of SCFA in the liver is thought to
bute about 7-8% of host daily energy
-ements which in itself confirms the

significant role of gut micro-organisms in
human nutritional processes

Butyrate

— I =3 :'l .
is the primary energy source for
epithelial cells of the colon lining



/Gases are also derived by bacterial action in the
“Iarge intestine. Principally,these are hydrogen,
“1‘ carbon dioxide, methane and hydrogen
’sulphlde While gas formation is usually

- considered to be the terminal stage of food

dlgestlon , 1t remains an enigmatic process
through the ‘balance’ of H2 generation/
netabolism




A number of possible fates occur for
intestinal H2 in that it may be excreted or
further metabolised by gut bacteria. In the
latter case, sulphate reducers (producing
H2S), methanogens (expiring CH4) and
acetogens(excreting acetate) may all be
involved

Medically, H2 and its fate have been, at least

1 enuously but usually scientifically, linked with

neumatosis cystoides intestinalis, ulcerat|ve

-_r,_._'—-

@Jltls and bowel cancer ——



Factors affecting colonisation and growth of bacteria in
the gut
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Predominant end products of protein
fermentation are SCFA, including branched
chain forms, as well as phenolic compounds,
ammonia and some amines

- These metabolites have been associated with
~various clinical states such as tumourigenesis,
. schizophrenia, migraine




~In very general terms, the metabolites of a
saccharolytlc metabolism in the gut are benign,
whereas those that arise from proteolysis can
be detrimental. As such, there can be positive

- or

- negative outcomes associated with gut

~ bacterial fermentation.
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e The first records of ingestion of live
bacteria by humans are over hundred
years ago. However, at the beginning of
this century probiotics were first put
onto a scientific basis by the work of
Metchnikoff at the Pasteur Institute in

Paris.
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Metchnikoff hypothesised that the normal gut

microflo
nost and

a could exert adverse effects on the
that consumption of ‘soured milks’

"EVEISEC

this effect.

Metchnikoff refined the treatment by using pure

cultures

yoghurt

of what is now called Lactobacillus

. delbrueckii subsp. bulgaricus which, with
.\ Streptococcus salivarius subsp.thermophilus, is used
 to ferment milk in the production of traditional
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A formal probiotic / 'J.\_fv AN
bulgaricus propionibacterium streptococcus thermophilus

definition is a live
microbial feed suppls ’:"‘"‘x -yT‘*S‘Ky D
which beneficially a ‘—\lt; &
the host animal by
Improving its intestinal

nicrobial balance
the years, many speciesof micro organisms have been used.
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in positive effects associated with

niotics include

nolesterol and/or triglyceride

reduction, Anti-tumour properties.
e protection against gastroenteritis,
e improved lactose tolerance
e Sstimulation of the immune system
through non pathogenic means
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e Prebiotics allow the selective growtn ol
' n indigenous gut bacteria. Thus,

rebiotic approach invo
nistration of a non-via

ves
vle food

. component and considers t
. potentially health-promoting micro-
" organisms such as bifidobacteria and
'\ lactobacilli are already resident in the
% human colon

nat many




e Neither be hydrolysed nor absorbed in the
upper part of the gastrointestinal tract;

e Have a selective fermentation such that
the composition of the large intestinal
microbiota is altered towards a healthier
composition




> 5 (FOSs)

. banana, onions, legumes, Jerusalem
 artichoke......

e Galacto-oligosaccharides (GOSs) are another
- class of prebiotics that are manufactured and
- marketed in Europe as well as Japan. dairy

. products Legumes, Cashews and pistachios,
soya milk or soya drink and Oat milk.
(ylo-oligosaccharides (XOSs) are also used as

I
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e A synbiotic is a marriage
concepts of probiotics and prebiotics. A
synbiotic consists of a live microbial

food additive together wi

of the

th a prebiotic

oligosaccharide. They can deliver the

benefits of probiotics anc

prebiotics.
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“Corona art disease and
functional food

Yaseen Galali Nutrition
department Cihan
University




e iy

Coronary heart disease

e Coronary heart disease (CHD) is one
of the major causes of death in
adults in the Western world.

e CHD is a condition in which the main
- coronary arteries supplying the heart
e are no longer able to supply

. sufficient blood and oxygen to the
\ heart muscle




|

The main cause of the reduced flow is an
accumulation of plaques, mainly in the
intima of arteries, a disease known as
atherosclerosis.

e This is a slow but progressive disease

which usually begins in childhood, but

does not usually manifest itself until later
life




‘e« Depending on the rate of the narrowing of the
arteries and its ultimate severity, four
| syndromes may occur during the progression of
- CHD. These include angina pectoris, unstable
"~ angina pectoris, myocardial infarction and

| sudden death.

———
S
—_——



' o A number of risk factors known to
| predispose an individual to CHD have been
| categorised into:
" o those that are not modifiable, such as age,
- sex, race and family history
% e those that are modifiable, such as
~ hyperlipidaemia (high levels of lipids (fat) in
‘the blood), hypertension (high blood
! ressure), obesity, cigarette smoking an d
\\ S ck Of EX e r C ise




A recently recognised risk factor for CHD is an
| elevated level of triacylglycerol (TAG; major fat
in the blood) in both the fasted and fed
(postprandial) state




e Individuals with CHD and those with a high
risk of developing the condition are treated
in @ number of ways to help lower their LDL

cholesterol and TAG concentrations while

elevating their HDL cholesterol

e Many studies have confirmed that modifying

\ diet is one of the ways if treatment.

e This is implemented by reducing the
percentage of dietary energy derived from
fat to approximately 30%, with a reduction

|\ of saturated fatty acids to 10% of the

\ dietary energy derived from fat

e
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e The effect of the ingestion of different
fatty acids on plasma cholesterol levels
is varied and is summarised in Table 5.5.
Substitution of SFAs by MUFAs or n-6
PUFAs significantly reduces LDL cholesterol
levels although n-6 PUFA are more
effective in this respect.




Table 5.5 Effects of fatty acids on plasma lipoprotein concentrations

Fatty acid Total LDL HDL Triacylglycerol
cholesterol cholesterol cholesterol

Saturated FA Increase Increase Neutral Neutral

n-6 PUFA Decrease Decrease Decrease NA

n-3 PUFA Unchanged Unchanged*® Increase Decrease

Trans FA Increase Increase Decrease NA

MUFA Decrease Decrease Neutral Neutral

Cholesterol Increase Increase NA NA

Notes:

FA - fatty acid. PUFA — polyunsaturated fatty afid MUFA — monounsaturated fatty acid. NA - not
avallable. * May increase m hyperhipidaemics.




.« There has been doubt as to whether MUFAs are effective

| in cholesterol-lowering or whether the observed decrease
in plasma cholesterol was simply due to a replacement of
SFAs. Some studies have suggested that the effect of oleic
acid (cis 18:1) (the major MUFA in the diet) and linoleic
acid (18:2) (major n-6 PUFA in the diet) on LDL cholesterol
are similar, and that the greater effect of linoleic acid on

total cholesterol is through reduction of HDL cholesterol.
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e In addition to this, it has been reported that PUFAs
incorporated into lipoproteins can increase their
susceptibility to oxidation if there is insufficient
antioxidant protection. Despite the beneficial lowering
of LDL cholesterol associated with increased dietary

PUFA, it has been proposed that the decreased levels of
neneficial HDL cholesterol and greater susceptibility of
ipoproteins containing n-6 PUFA to oxidation, result in
* pro-atherogenic effects of diets in which n-6 PUFA
. provide greater than 10% energy.




e Substitution of saturates by oleic acid would
avoid this and therefore MUFAs have
theoretical advantages over PUFAs. It has long
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e However, it could also be due to the higher
antioxidants found in the fruit, vegetables
and within virgin olive oil itself, in addition
to other dietary and lifestyle factors.

Research into the reasons for this link

netween th Mediterranean lifestyle and CHD

risk is necessary to explain this observation

fully.
\ e As regards CHD, trans fatty acids appear to
\ act similarly to SFA in their effects on blood
\ cholesterol except that trans FA decreased

HDL whereas SFA have little effect on HDL

e



o Diets where about 60% of food energy
IS derived from carbohydrate are
associated with lower HDL levels and
higher TAG levels, and despite lower
LDL levels have been suggested to be

. associated with a higher risk of CHD.
» However, a smaller increase in dietary
~carbohydrate levels to accommodate a
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e Th
protective effect of the antioxidant vitamins E and C.
There are, however, inconsistencies in the amount of
these antioxidants associated with reduced risk of

- CHD.

» No specific recommendations on the levels of

~ antioxidant intake have been given but a diet rich in
vegetable and fruit and containing nuts and seeds is
‘recommended.

he beneficial effects of sugar beet and olive oil on

HD risk could in part be attributed to antioxidants
ich as flavonoids and polyphenols contained W|th|n




Sodium intake appears to be an important
determinant of blood pressure in the
population as a whole, at least in part by
influencing the rise in blood pressure with
ge.

A diet Iower in common salt and higher in
Jotassium would be expected to result in
ower blood pressure and a smaller rise in
)od pressure with age.
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. e Salt is the predominant source of sodium in
the diet with manufactured foods contributing
to 65-85% of the total salt ingested. Blood
pressure is an important risk factor for the
development of CHD and strokes.

e It has been recommended that the population

. should reduce its salt intake by 3 g/ day by

\ reducing salt at the table and also the

consumption of processed foods. Moreover,
higher potassium levels within the diet are

. believed to reduce the blood pressure and
foods such as fruit and vegetables, which
contain this mineral, should be taken |n hlgher
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e Although there is a debate on the benefits of
alcohol consumption particularly red wine,
there is evidence that high consumption of
alcohol is related to increased mortality,
especially from CHD.

.
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‘s For over 20 years it has been suspected
- that caffeine or coffee consumption may
~contribute to the development of CHD,
 but the evidence remains unclear.

e The Scandinavian practice of boiling

~ coffee during its preparation appears to
“generate a hypercholesterolaemic
fraction. Significant levels of these

ympounds have also been found in




consuming fermented milk could
reduce risks of CHD. Possible mechanisms
include

1- Deconjugation of bile acid and prevent re-
absorption.

2- There is also some in vitro evidence to

. support the hypothesis that certain bacteria can
. assimilate (take up) cholesterol. This might
" suggested as a possible explanation for
‘hypocholesterolaemic effects of probiotics.

' 3- The mechanism of cholesterol binding to

W Dbacterial cell walls has also been suggested =
W @s a possible explanation for
i hy ic effects of probiotics
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" e Several studies that have investigated the
. effects of prebiotics on fasting plasma lipids
have generated inconsistent findings (Table
5.8). In studies with individuals with raisec
- blood lipids, three studies showed significant
 decreases in fasting total and LDL cholesterol,
~ with no significant changes in TAGlevels




Table 5.8 Summary of human studies to exanune the effects of fructan supplementation on blood lipids

Author Subjects Fructan Dose  Study design  Duration Vehicle Significant changes
observed in
blood lipids glucose

Yashashati et al.® 8M and 10F OFS 8g DB, parallel 2 wks Packed coffee drink 1 TC | glucose
NIDDM Canned coffee jelly | LDL-C

Hidaka er al* ITM&E) OFs &g DB, parallel 5 wks Confectionery I TC NS
hyperlipidaemic

Canzi et al ¥’ 2M Inulin Og Sequential 4 wks Breakfast cereal | TAG N/A
nommolipidaemic FTE

Luo ef al ® M OFS 20g DB cross-over 4 wks 100 g biscuits NS NS
normolipidaenuc

Pedersen er al.*” 66 F Inulin 14g DB cross-over 4 wks 40 g margarine NS N/A
normolipidaemic

Causey e al 8 oM Imlin 20g DB cross-over 3wks  Low fat ice-cream | TAG NS
normolipidaemic

Davidson ef al.* 21Mand F Imilin 18 g DB cross-over 6 wks Chocolate bar/paste JLDL-C  N/A
hyperlipidaesmia or coffee sweetener 1 TC

Alles et al.® OMand 11 F OFS 15g SB crossover 3 wks Supplement not specified NS NS
Type II diabetes

Jackson et al.* 4Mand F Inuhin 10 g DB, parallel 8 wks Powder added to TAG | insulin
normolipidaemic food and drinks

Notes:

M, male; F, fomale; DB, double blind; N/A not measured; NS, not sigmficant; SB, single blind; TC. total cholesterol; LDL-C; LDL cholesterol; OFS, oligofuctose;

TAG, macylglvcerol.




W e Proposed mechanism include
e 1- cholesterol synthesis inhibition by short
chain fatty acids produced from prebiotic
. fermentation.
e Synbiotic can also help reducing risks of
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