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1st  DEMONSTRAT

James LIND compared 6 drinks o
‐ Cider,
‐ H2 SO4
‐ Vinegar
‐ Sea waterSea water
‐ Lime
‐ Garlic, mustard, horser

He concluded that Acid was the
be

HMS Salisbury

TION  of  EFFICACY: 1747

on 6 * 2 sick subjects:

radish

e key factor,
ecause of its cleaning capacity.



1st  CLINICCAL  TRIAL : 1794

HMS Suffolk sailing from London to 
India, Supported by Admiralty

Sir G. Blane  (1794) demonstrated the 
efficacy of lime on half the crew.

1st Randomized, not blinded
Controlled (nothing vs lime)
Long term TrialLong term Trial.

47 years after the first report.

Validated by the Royal Academy of 
Medicine 50 years later !

k dCook used it since 1766 !



What is the act

• Szent-Györgyi: vitamin C

• Lemon is more than Vit. C
Marti N  & al: Nat Prod CommMarti N. & al: Nat Prod Comm

Hamdan D & al. Pharmazie. 2

• Lemon is still not well 

tive part of lemon ?

:  1933 

C. :
n  2009;4:677 700  un. 2009;4:677-700. 

2010; 65:141-7. : 94 compounds 

 characterized !



To day  Observa

• Observation: 
- Long history of useful pg y p
- Tradition is still inspirin
- Reports correlationp

Intervention:• Intervention:
- Cause and effect relati

Id tif  th  l f d- Identify the causal food

ation  is not enough

practicesp
ng modern science

onship
d / i g di td / ingredient



Scientific opinio

• ILSI Europe: FuFoSe: Br J N
concepts of functional foods in Eu

• Growth, development and dif
• Functional food science and s
• Functional food science and d
• Functional food science and t
• Functional food science and g

function.
i l f d i  d b• Functional food science and b

functions.

ns in our centuries.

Nutr. 1999;81:S1-27: Scientific 
urope. Consensus document.

fferentiation.
substrate metabolism.
defense against R.O.S.
the cardiovascular system.
gastrointestinal physiology and 

b h i  d h l i l behavior and psychological 



Functional Food Scien
FUFOSE
Outcome
FUFOSE

A working definition:
Outcome

A food can be regarded g
satisfactorily demonstra
one or more target funcone or more target func
adequate nutritional effe
relevant to either an imprelevant to either an imp
and well-being and/or th
didisease.

nce

 as “functional” if it is 
ated to affect beneficially
tions in the body, beyondtions in the body, beyond
ects in a way which is 
proved state of health proved state of health 
he reduction of risk of 



Conclusion

• ILSI Europe: FuFoSe: Br J 
concepts of functional foods in Eu

• Functional foods are foods, t
• They are providing benefits bey a e p ov d g be e ts b
• There are examples of foods/

benefits
• Markers are KEY elements to 

- Exposure, Function, Intermep , ,
- Indicators or Factors.

• Evidence from human studies

s  from Fufose 

 Nutr. 1999;81:S1-27: Scientific 
urope. Consensus document.

herefore safe products.
beyond usual nutrition.beyo d usual ut t o .
/nutrients with functional 

 demonstrate a benefit
ediate end-pointp

s are THE scientific basis.



Functionaal  examples:                               



Conclusion

• ILSI Europe: FuFoSe: Br J 
concepts of functional foods in Eu

• Functional foods are foods an
• They are providing benefits bey a e p ov d g be e ts b
• There are examples of foods/

benefits
• Markers are KEY elements to

- Exposure, Function, Intermp , ,
- Indicators or Factors.

• Evidence from human studies

s  from Fufose 

 Nutr. 1999;81:S1-27: Scientific 
urope. Consensus document.

nd safe products.
beyond usual nutrition.beyo d usual ut t o .
/nutrients with functional 

o demonstrate a benefit
mediate end-pointp

s are THE scientific basis.



Markers  for  ddifferent  objectives





Conclusion

• ILSI Europe: FuFoSe: Br J 
concepts of functional foods in Eu

• Functional foods are foods an
• They are providing benefits bey a e p ov d g be e ts b
• There are examples of foods/

benefits
• Markers are KEY elements to 

- Exposure, Function, Intermep , ,
- Indicators or Factors.

• Evidence from human studie

s  from Fufose 

 Nutr. 1999;81:S1-27: Scientific 
urope. Consensus document.

nd safe products.
beyond usual nutrition.beyo d usual ut t o .
/nutrients with functional 

 demonstrate a benefit
ediate end-pointp

es are THE scientific basis.



Functional claaims are possible !



Scientific  Evid

• Eur J Nutr (2005) [Suppl 1] 44 : I/

dence:  PASCLAIM

/1–I/2:  Consensus on Criteria



European Jourp

Eur. J. Nutr. 2003; 42 (sup.1
Ph   i  h  Phase one: preparing the way

Eur  J  Nutr  2004; 43 (sup 2Eur. J. Nutr. 2004; 43 (sup.2
Phase two: moving forward. N

Eur. J. Nutr. 2005; 44 (sup.1
Consensus on Criteria:  P.j. Aj

rnal of Nutrition

1):3 - 119
 N  A   ly. N.g. Asp et al.

2):3 1832):3 - 183
N.g. Asp et al.

1):3 - 30
Aggett et al.gg
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Comm
VaVa

• Characterised Food
• Specified claim or be
• Validated marker(s) • Validated marker(s) 
• Human intervention 

R l t t di  P dRelevant studies: Prod

• Convincing evidenceg
Significant changes
Repetition (Literature,

mon Sense Criteria
alid everywherealid everywhere

enefit
  
 data

t  S bj tuct, Subjects

e:

, or trials)



Some probiotics prov
that help dithat help di

• Tradition told us: Yogurt
one can enjoyone can enjoy.

ll• Science tells us : Yogurt 
malabsorbers to digest la

vide enzymatic activities 
gestion of foodgestion of food

t is a dairy food every 

 helps lactose 
ctose. 
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Breath-t
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Breath test t
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Yoghurt imp
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Yoghurt cultur
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23 published human trial c
lactose digestibilitylactose digestibility 
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Effect  still chall

J Nutr. 2010 Mar;140(3):677S

lenged by scientists

S-89S. 



We Know the Response to

Variation in 
thethe 

RESPONSE
o foods and m

g/
dl

o foods and 
omponents 

is
common-

placep

Kris-Etherton, et a

o Foods/Components Vary

al. (1993) Metabolism 42:121-9



Improve slow g

Transit time: Time during which a mark

E

Liver
Sto

rofeacal TT=whole gut TT
olored marker in stools 
éance et al, 2001
éance et al, 2003

Large 
intestine

Sm
intes

,
shida et al, 2008

astrointestinal transit

er pass through the digestive tract . 

Segmental transit

Esophagus

Small bowel TT
Breath test

omach

Breath test
Agrawal et al., 2009

mall 
stine

Colonic TT
Radio-opaque marker (abdominal x-ray
Agrawal et al., 2009
Bouvier et al, 2001
Marteau et al, 2002

7



Design o

Day -7

n=50

Day 7

With TT < 40h

n=50n=50
With TT > 40h
(MTT + STT)

Oro-fecal TT

n = 100 free living elderly (o
2 or 3 serving per day of Act
Transit time (O-f TT) was me

of gut transit study

Day 0 Day 15y y

2 / day

3 / day

2 / day

3 / day3 / day
Oro-fecal TT Oro-fecal T

over 65 years old) eating
tivia for 15 days.
easured by coloured markers.
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Scientific
Dose-effect of Activia on transit

(summary of 2 studies)
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The effect is long lasting
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NORMALISATION OF SNORMALISATION OF S

IS  IT  A  DEMONST

Consumers’ anConsumers  an

EXPERTS’ ANSWE

SLOW TRANSIT TIME:SLOW TRANSIT TIME:

TRATED  BENEFIT ?

nswer: YES !nswer: YES !

ER: no evidence !



Karl Popp
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Old  chal

pen the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

lenge were:



Up-coming  challenges  are:



DIETARY  BENEFITS  M

Food  is  a  key  partne

IImprovement
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Slide 50

m2 
Key-message: Clinical studies in nutrition are specific, and especially the accentuated steps (boxes 1, 2, 5, 7, 9).

Even if clinical studies have the same pattern in pharma and food, the effects to demonstrate are smaller in food and thus more 
difficult to detect.
maricye, 5/19/2010


