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Summary Ten normal subjects ingested test meals

based on apples, each containing 60 g
available carbohydrate. Fibre-free juice could be con-
sumed eleven times faster than intact apples and four
times faster than fibre-disrupted purée. Satiety was
assessed numerically. With the rate of ingestion equal-
ised, juice was significantly less satisfying than purée,
and purée than apples. Plasma-glucose rose to similar
levels after all three meals. However, there was a strik-
ing rebound fall after juice, and to a lesser extent after
purée, which was not seen after apples. Serum-insulin
rose to higher levels after juice and purée than after
apples. The removal of fibre from food, and also its
physical disruption, can result in faster and easier inges-
tion, decreased satiety, and disturbed glucose homce-
ostasis which is probably due to inappropriate insulin
release. These effects favour overnutrition and, if often

(C) Inge Tetens, 2019

Subjects and Methods

Ten healthy volunteers (five men and five women, aged
22-40) were recruited from departmental staff. All were
within 6% of ideal body-weight and had normal dentition.

Golden delicious abler

Haber et al, Lancet (1977)
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Summary  Ten normal subjects ingested test meals
based on apples, each containing 60 g
available carbohydrate. Fibre-free juice could be con-
sumed eleven times faster than intact apples and four
times faster than fibre-disrupted purée. Satiety was
assessed numerically. With the rate of ingestion equal-
ised, juice was significantly less satisfying than purée,
and purée than apples. Plasma-glucose rosc to similar
levels after all three meals. However, there was a strik-
ing rebound fall after juice, and to a lesser extent after 60
purée, which was not seen after apples. Serum-insulin
rose to higher levels after juice and purée than afier
apples. The removal of fibre from food, and also its 55
physical disruption, can result in faster and easier inges-
tion, decreased satiety, and disturbed glucose homee- sl v 2
ostasis which is probably due to inappropriate insulin ®
release. These effects favour overnutrition and, if often . . L N N N
repeated, might lead to diabetes mellitus. F 30 60 90 120 B0 180 F
Minutes after meal

=
3
S

Plasma-glucose (mmot/i)

=
)

Plasma-glucose (mg/dt)
3
Serum-insulin (mu/1)

30 60 90 120 150 180
Minutes

Haber et al, Lancet (1977)

(C) Inge Tetens, 2019

.’ KOBENHAVNS UNIVERSITET

THE LANCET, OCTOBER 1, 1977 B —

DEPLETION AND DISRUPTION OF DIETARY r
FIBRE

EFFECTS ON SATIETY, PLASMA-GLUCOSE, AND 6
SERUM-INSULIN

« Apples
& Purée

G. B. HABER* K. W. HEATON = Juice

D. Mureny L -

University Departments of Medicine and Ghemical Pathology,
oyal Infirmary, Bristol

* Significantly below apple value j
L. F. BURROUGHS

Long Ashton Research Station, Bristol

Summary Ten normal subjects ingested test meals

based on apples, each containing 60 g
available carbohydrate. Fibre-free juice could be con-
sumed eleven times faster than intact apples and four
times faster than fibre-disrupted purée. Satiety was
assessed numerically. With the rate of ingestion equal-
ised, juice was significantly less satisfying than purée,
and purée than apples. Plasma-glucose rose to similar
levels after all three meals. However, there was a strik-
ing rebound fall after juice, and to a lesser extent after
purée, which was not seen after apples. Serum-insulin *-A -
rose to higher levels after juice and purée than after
apples. The removal of fibre from food, and also its -
physical disruption, can result in faster and easier inges-
tion, decreased satiety, and disturbed glucose homce- _5 -
ostasis which is probably due to inappropriate insulin
release. These effects favour overnutrition and, if often L L 1
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Betydning af fadevarernes fysiske egenskaber og
forarbejdning for postprandielle blodsukker stigninger

A L Stigning i postprandiel

2,5
glukose respons efter
2 -
maltid :
1.5 * Hvidt brgd
11 * Spaghetti, 1.8 mm
* Tynd Linguine pasta
051 . .
* Tynd linguine pasta
2”;—'0"D med &g
oy 7 2 * Tyk linguine pasta
-1
Time (min)
Bjorck et al. AJCN (1994)
(C) Inge Tetens, 2019
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Betydning af fadevarers fysiske egenskaber - i stedet for
indhold af tilgeengelige kulhydrater
Den klassiske model for, hvordan kostfiber
= . optraeder og pavirker fordejelse og absorption
fra tyndtarmen
‘Wheat
White reference bread 100 100
Coarse bread} 73x6 68 +7
Rye
Coarse breadt (cooked kernels) 54+6 46+ 7
Oats
Coarse bread} (cooked kernels) 93 + 11 787
Barley
Coarse breadt (cooked kernels) 58 + 10 51+8
Coarse bread** (scalded kernels) 49 = 10 48 = 10
Wholemeal bread$ 93+ 14 88 + 14
Bjorck et al. AJCN (1994)

Jenkins et al

(C) Inge Tetens, 2019




11-11-2019

., KOBENHAVNS UNIVERSITET 7

Eksempler pa, hvorledes den fysiske egenskaber aendrer

Hele, blendede og
naeringsstoffer fra
gulergdder:
Signifikant forskel
pa maethed!

Moorhead et al, B/N (2006).
Guleradder: Effekt af fiber indhold og
fysisk struktur pd maethed og energi
indtag ved efterfalgende maltid ) =
Berry et al, AJCN (2008).
Mandller: Effekt af fedt indhold og fysisk struktur pd postprandielle

(9 Inge Tetens, 2019 aendringer blodets triglyceridkoncentrationer

., KOBENHAVNS UNIVERSITET

Hvad ger vores nye viden ved vores nuveerende
definitioner af kostfibre?
Definition (Nordic Ministerrad)
Dietary Fibre:

Non-starch-polysaccharides (NSP), Resistant
oligosaccharides, Resistant starch (RS), Lignin — all
substances that are non-digestible in the small gut

Definition (USA)

Dietary fibre: non-digestible carbohydrates and lignins
from plant sources

Functional fibre: non-digestible isolated fibres with health
promoting effects

&) Inge Tetens, 2019




11-11-2019

o’ KOBENHAVNS UNIVERSITET 9

Det gode eksempel fra fuldkorns-historien i Danmark

Opdatering af Kostradene |1 2009

FULDKOR

Dafinition 0

Spis frugt og grent 6 om dagen

Spis fisk og fiskepdlaeg ¥ ~ flere-ga
Spis kartofler, ris eller past og P==_hver dag
Spar pa sukker"ﬁ isaer fra sodavand, slik og kager

Spar pa fedtet'I' isar fra mejeriprodukter og kgd

Spis varieret og bevar normalvaegten @

Sluk tgrsten i vand

Vaer fysisk aktiv& mindst 30 minutter om dagen

(C) Inge Tetens, 2019
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Ekspert gruppen
for den
videnskabelige

(C) Inge Tetens, 2019
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Vurdering af den videnskabelige evidens ud fra
epidemiologiske-, interventions- og mekanisme studier

Reduced risk Increased risk

Documentation of causal relationship T

Disease Exposure Disease

Convincing causal relationship
cunntag
) v\tenskspe\'\‘l\‘“““Skapsq‘
Metodolog! 09 Probable causal relationship
Nasjonatt 134 for (nzne Possible cansal relationship

2011
Limited information,

no conclusion

Causal relationship unlikely

(C) Inge Tetens, 2019

.. KOBENHAVNS UNIVERSITET Matrice 5.1: Brad, kornprodukter og kartofler, og risiko for kroniske sygdomme. Konklusioner fra 12
systematiske vidensopsummeringer.

Dokumentation for Reduceret risike
Evidensgrundlaget B ) B
Overbevisende Hajtindtag av Hait blodtryk og
drsagssammenhang natrium (5) hjertekarsyzdom
DJH Fgdevarer med kostfibre | Krasft i tyk-og Salt (totaltindtag | Krasft | maves=k
= som balgfrugter, ‘endetarm avsalt) (4]
fuldkomsprodukter,
frugt, baer og grentsager
(4
) R Fedevarer med sslen (4] | Krasft i prostata Salteds og Krasft | mavesak
Evidensgrundlaget for danske rad satkorserverede
. .. sdevarer (4)
om kost og fysisk aktivitet
Fedevarer med lav V=gtagning, Fedevarer med hej | Vagtegning,
energitathed (4) overvaegt og sveer | energitsthed (4) | overvasgt og sver
overvaegt overvaegt
S Kostfiber (NSP) (5) Hierekarsyzdom
Fuldkorn (5) Hjertekarsygdom
Folat (5) Hjertekarsygdom
Kostfiber (NSP) (5) Type 2-diabetes
En kost rig pa kostfibre (> | Koronar
25 g/d) (6,7) hjertesygdom og
hjertekarsygdom
Frugt, grentsager og Metabolisk syndrom
fuldkom (6]

Kostkesthibre, 14 gram | Type 2-diabetes

Er-IZMJ(]ﬂJO kcal) og | [personer med

fuldkom (50% af ovenvagt og svar
kornindtaget) () ovena=gt)
Fedevarer med folat [4) | Krasfti pankreas Tez‘ens et 6/ (20]3)
DTU Fedevareinstituttet .
—_— Ffdensgrundlaget for
Fibre og fuldkom (3] Koronar o
R, hiertesygdom danske rad om kost og
(©Inge Tetens, fysisk aktivitet
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De 10 danske kostrad - 2013

Spis varieret, ikke for meget og veer fysisk aktiv

Spis frugt og mange grgnsager
Spis mere fisk
Velg fuldkorn
Valg magert ked og kadpalaeg

Vaelg magre mejeriprodukter

£ 2
om mad nér du er over 65 &r

Spis mindre maettet fedt
Spis mad med mindre salt

. Spis mindre sukker D) o
10. Drik vand ‘

© 0 N O U AW N
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Vores nordiske bud pa sunde kostmgnstre - 2014!

Spis mere Byt med Spis/drik mindre
Grgntsager Raffinerede cerealier == Fuldkorn Forarbejdet kad
Balgfrugter Radt ked
Frugt og baer Smor == Vegetabilske olier Drikkevarer og
fodevarer med tilsat
Smor-baserede produkter  Vegetabilsk-baseret sukker
== blandingsprodukter

Fisk og skaldyr Mejeriprodukter m. hgjt Mejeriprodukter m. Salt

fedtindhold == lavt fedtindhold
Nodder og fro Alkohol

Nordic Council of Ministers (2014) Nordic Nutrition Recommendations
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Hvad betyder kompleksiteten af fgdevarers og madens
sammensatning og de fysiske egenskaber /matrix effekt for
vores sundhed?

(C) Inge Tetens, 2019
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Fadevarers / madens samlede sundhedspotentiale

Nzeringsstof- Fysiske egenskaber
—— sammensatning >< / Matrix effekt
(reduktionistisk og (holistisk og kvalitativ
kvantitativ tilgang) tilgang)
For at sikre For at forebygge
tilstreekkelige kroniske sygdomme

neeringsstoffer

(O) Inge Tetens, 2019 Inspireret af Fardet A (2018)
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(C) Inge Tetens, 2019
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NOVA klassificering af fedevarer — med hovedveegt pa ¢
betydning af forarbejdning / ultraforarbejdet mad

processed foods

Processed culinary
2 - @ @ l % ingredients
3 @“ a3 @ Processed foods

. _ﬁ o
1 @C)@ ‘\\\\\1 000 \ Raw and minimally

Processed

+
Processed
@ “

and drinks

4 O H @ Ultraprocessed foods

(C) Inge Tetens, 2019
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\ Eksempler pa
* fodevarepyramide efter NOVA
klassificeringen

Natural food

Processed food

Ultra-processed
foods

Fresh pineapple | Canned pineapple Juice powder

Processed food

Tre hovedkategorier af forarbejdning:

Ultra-processed
foods

» Mekanisk Fresh fish Canned fish Fish nuggets
» Termisk / varmepavirkning
> Fermenterin g Ministry of Health of Brazil, Secretariat of Health

Care, Primary Health Care Department (2014)

(C) Inge Tetens, 2019
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. . Social relations around meals
Brazilianske kostrad 2014

DIETARY GUIDELINES
FOR THE BRAZILIAN Tr'
POPULATION

LR E

NOILYINdOd

2 Edition

Brasilia — DF
2014

uonip3 &2

(C) Inge Tetens, 2019

10
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Udvikling i forbrug af ultra-forarbejdede fgdevarer (efter NOVA
klassificeringen) og overveegt og sveer overvaegt i Sverige

450
16
400 F
E 00 14 +
2 350+
= Unprocessed/minimally processed foods = 12
@ L2
% 300 e Ultra-processed products § 10} = BMI 25-29-9
(=1
M 250 e e Processed culinary ingredients o 8r BMI 230
£ | == BMI 30-34-9
S 200} === Processed food products [
< & — M =35
@ o -
£ 150t Tl
= 2t ——— X -
E 100 b - - - L m—
0 i
o
< sl AR G}b" -
———— bq( & o ljb" Q,Q{ &
i ) ] ] ) ) ) . 2 2 2 N 2 & o
1960 1965 1970 1975 1980 1985 1990 1995 Year
Year
() Inge Tetens, 2019 Juul & Hemm/hgson PHN (2015)
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Relative bidrag fra forskellige fadevaregrupper til det samlede
indtag af ultra-forarbejdede fgdevarer i det franske NutriNet-
Santé studie

Salty snacks (2%) Fats (2%)

Processed meats
? Meats, fish, eggs
ADairy products

Ultra-processed
fruits and
vegetables

Sugary products

Drinks

Starchy foods and
breakfast cereals

Fiolet et al. BMJ (2018)

(C) Inge Tetehs—2019

11
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Bidrag fra kostfaktorer til den globale sygdomsbyrde, 2016

Diet low in whole grains 1

Diet low in fruits 4

Diet low in nuts and seeds 4

Diet high in sodium 4

Diet low in vegetables 1

Diet low in seafood omega-3 fatty acids 1
Diet low in fiber 4

Cause group

[ carcrovascuiar gseases

[ Diabetes and chronic kney isease
[ Vuscuosieietal asorders

[ Neoptasms

Deet low in legumes 4

Dvet low in polyunsaturated fatty acids 1
Diet high in trans fatty acids 4

Diet low in calcium 4

Dietary risk factor

Diet high in processad meat
Diet low in milk 1
Diet high in red meat 4

Diet high in sugar-sweelened beverages 4

1%
Percent of total DALYs

o
*®
~
*

Schwingshackl et al (2019) Proc Nutr S
DALY AEability-adjusted life years) chwingshackl et al (2013) Proc Nutr S0c
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Fedevaregrupper og deres effekter pa metaboliske risikofaktorer*

Total LDL- HDL- Fasting
Body weight  cholesterol ~ cholesterol ~ cholesterol TAG DBP  SBP  glucose HbAic CRP
Whole grains o ! ! o 1 o o ! NA NA
Fruit and vegetables © P ! o o ! l o NA NA
Nuts “ } ) o ! o ! l ! o
Legumes ! } ! o o o ! } NA !
Eggs NA 1 1 1 - NA~ NA NA NA NA
Dairy - NA - < NA o - NA NA “
Fish NA < “ 1 ] “ “ < NA o
Red meat NA © © “ & “ © NA NA NA
Sugar-sweetened beverages 1 NA NA NA NA  NA NA NA NA NA
* baseret pa meta-analyse af 21 RCT .
(O Inge Tetens, 2019 Schwingshackl et al (2018) AJCN

12
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All-cause Heart Type 2 Colorectal Overweight/obesity/
mortality CHD Stroke failure diabetes Hypertension cancer weight gain

Whole grains (per 30 g/d) ‘ ‘ - 1 ‘ l l ik

Refined grains (per 30 g/d) > - > — —r NA NA

Vegetables (per 100 g/d) l ‘ l l ! e " l*

Fruit (per 100 g/d) l ‘ l - ! l l iy

Nuts (per 28 g/d) 1 l - - - ] - NA

Legumes (per 50 g/d) ‘ ‘ - NA - o - NA

Eggs (per 50 g/d) 1 - = t “ ! = NA

Dairy (per 200 g/d) - - ‘ 1 ! 1 t I

Fish (per 100 g/d) 1 1 ‘ J - - ‘ NA

Red meat (per 100 g/d) ' ' 1» t ' t t *

Processed meat (per 50 g/d) t t 1 t t t t *

Sugar-sweetened beverages f t 1 t t - 1 (per 330 ml/d)

(per 250 ml/d)

*High v. low analysis; <= no association between food group intake and chronic disease; 1 increased risk with higher intake; l decreased risk with higher intake;

NA, not assessed. The thickness of arrows corresponds to the quality of evidence: '/‘: high; t/‘: moderate; T/l: low; T/l =very low.

tbaseret p@ 11 meta-analyser af kohorte studier

Schwingshackl! et al (2018) AJCN
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Brug af nye vaerktgjer, fx netveerks diagrammer i meta-
analyser for at tydeliggere, hvilke fadevaregrupper, der har
veeret sammenlignet og hvor mange deltagere

Fruits,

Nuts

(C) Inge Tetens, 2019

\Vegetabies

Whole grains

Refined grains

Schwingshackl et al (2019) Proc Nutr Soc

13
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Benefit

Spis mere Byt med

Grantsager

Raffinerede cerealier =g Fuldkorn
Balgfrugter
Frugt og bar Smar == Vegetabilske olier
produkter getabil
— =
Fisk og skaldyr 'm. hejt m.  Salt
fedtindhold == lavtfedtindhold
Nodder og fra

 Alkohol

Nordic Council of Ministers (2014) Nerdic Nutrition Recommendiation:

, Sugars

Vores nordiske bud pa sunde kostmgnstre - 2014!

(O) Inge Tetens, 2019 Harm Mozaffarian D, Circulation (2016)133:187-225
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Udviklingen fra enkelte naeringsstoffer til et holistisk syn ps
mad og sundhed

g point 4D eThiated diseases
Startin

» VD
» Cancer
» Type 2-diabetes

Kostrad: kroniske syt
og overernzering

‘and mental healt
, Denta) heathfaral health

» < Kostrad: kostmgnstre
099 \,‘&V‘e ! hele kosten
X\ ;
\ Qe‘
<
R4
'a\o‘ @‘o
o &
o Qo“
' ©

, <° > ‘\ Y
1900 m 1940 | 1960 > 1980 » 2000 » 2020 >

Inspireret af Mozaffarian et al BMJ 2018'361:k2392

14
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(C) Inge Tetens, 2019

Madens kompleksitet og fremtiden

Matrix effekter
Kvalitet over kvantitet '

Sygdommes kompleksitet

Foreedling og
forarbejdning af fadevarer

Sociale relationer

Miljgfaktorer

15



