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Hvad er fadevareforarbejdning?

Fadevareforarbejdning (eller bare "forarbejdning") deekker over de fysiske, kemiske og biologiske
metoder, der anvendes til at eendre ravarer til fadevarer, eller til at &endre fodevarens egenskaber.

Ravarer 4 Forarbejdning > Fgdevarer







Hvorfor forarbejder vi vores fadevarer?

Holdbarhed



Hvad er ultra-forarbejdede fadevarer (UPF)?

Ultraforarbejdede fadevarer er industrielle formuleringer typisk
med 5 eller flere ingredienser, der indeholder ingredienser, som
ikke normalt bruges i madlavning, fx tilseetningsstoffer,
smagsstoffer, farvestoffer, emulgatorer og teksturforbedrende
stoffer — samt ingredienser udvundet af fadevarer (fx modificeret
stivelse og isolerede proteiner).







Hyper-palatable foods (HPF)




Forarbejdningsgrad

Forarbejdningsgrad
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Standardiseret maelk — Yoghurt




Ingredienser:

HVEDEmel (GLUTEN), palmeolie
(palmeolie, antioxidant: E306), salt,
tapiokastivelse, modificeret
tapiokastivelse, hvidlgg 1,7%,
aroma, smagsforsteerkere: E621,
E635, sukker, chili 0,5%, forarslog
0,1%, peber 0,1%, majsstivelse,
syre: E296, fortykningsmiddel: E466,
geerekstrakt, farve: E150c. Der kan
veere spor af KREBSDYR, FISK, SOJA,
MALK, SELLERI og SESAMFRJ






Ilkke-randomiseret
overkrydnings-“studie”
med ad libitum indtag

* Energiindtag

* Kostsammenseaetning
* Blodsukker

* Insulin
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Cell Metabolism

Ultra-Processed Diets Cause Excess Calorie Intake
and Weight Gain: An Inpatient Randomized
Controlled Trial of Ad Libitum Food Intake

Graphical Abstract Authors

Kevin D. Hall, Alexis Ayuketah,
Robert Brychta, ..., Peter J. Walter,
Shanna Yang, Megan Zhou

Ultra-processed Diet Unprocessed Diet




Cell Metabolism

Ultra-Processed Diets Cause Excess Calorie Intake
and Weight Gain: An Inpatient Randomized
Controlled Trial of Ad Libitum Food Intake

Graphical Abstract

Ultra-processed Diet Unprocessed Diet
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Article

https://doi.org/10.1038/s41591-025-03842-0

Ultraprocessed or minimally processed
diets following healthy dietary guidelines
onweightand cardiometabolichealth:a
randomized, crossover trial

a
BlA and anthropometrics
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AE AE AE AE
2-week 2-week .
et 8-week UPF diet 4-week washout basaline petiod 8-week MPF diet
2-week 8-week MPF diet 4-week washout 2-week 8-week UPF diet
baseline period baseline period




Article

Ultraprocessed or minimally
diets following healthy dietan
onweightand cardiometaboli

randomized, crossover trial

per 2000 kcal of provided diet Eatwell Guide recommendations MPF diet UPF diet
Energy (kcal/day) 2000 2000
Energy density (kcal/g) 1.37 1.70
UPF (kcal) N/A 349 1812.6
UPF (%) N/A 1.7% 90.7%
MPF (kcal) N/A 1643.0 61.7
MPF (%) N/A 82.1% 3.1%
Total fat (g) 78 g or less / 2000 kcal 76.6 701
Total fat (%) 35% of provided energy intake or below 34.2% 31.6%
Saturates (g) 24 g or less / 2000 kcal 215 19.0
Saturates (%) 10% of provided energy intake or below 9.6% 8.60%
Carbohydrate (g) 267 g / 2000 kcal 255.0 250.2
Carbohydrate (%) Around 50% of provided energy intake 50.5% 50.0%
Total sugars (g) Less than 18% of total energy 66.1 83.7
Total sugars (%) Less than 90 g / 2000 kcal 13.1% 16.7%
Protein (g) 45 g /2000 keal 77.2 78.2
Protein (%) Around 15% of provided energy intake® 15.3% 15.6%
s
Fibre (g) At least 30 g / 2000 kcal 359 324
Fruit and Veg (portions/day) Five portions per day 6.1 5.1

Supplemeriary falre S [NUNES O WMEA T Hi SWACK oF e prOviden M ana U aets:

MPF diet

*Participants provided with multiple fruits on the diet.
Apples and bananas pictured for menus as example fruits.

UPF diet

*Participants provided with squash and artificially-
sweetened beverages to consume at their discretion.

Breakfast Cinnamon and apple overnight oats

Breakfast Oat and fruit bars

. -

—

CHICKEN
; TIKKA

Dinner Cottage pie, greens and corn

Snacks Fruit and nut bar, Fruit, Vanilla and berry

yoghurt pot

Snacks Nut snacks, Yoghurts




Article https://doi.org/10.1038/s41591-025-03842-0

Ultraprocessed or minimally processed
diets following healthy dietary guidelines
onweightand cardiometabolichealth:a
randomized, crossover trial
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Cell Metabolism

Effect of ultra-processed food consumption on male
reproductive and metabolic health

A 3 week intervention 12 week washout 3 week intervention
e unprocessed diet . unprocessed diet .
‘/EV -
n=43 \—/
adequate
calories ultra-processed diet ultra-processed diet
n=22 unprocessed diet 6 unprocessed diet ‘.’
( Ef\f A
excess :
calories ultra-processed diet ultra-processed diet &
IS | T | T T T |
VISItS 1 2 3 4 5 6 7

Eligibility Pre-Diet 1 Post-Diet 1 Washout 1 Washout 2 Pre-Diet 2 Post-Diet 2



Cell Metabolism

Effect of ultra-processed food consumption on male
reproductive and metabolic health

Ultra-processed diet

Unprocessed diet



Cell Metabolism

Effect of ultra-processed food consumption on male
reproductive and metabolic health

Change in Body Weight
Adequate Calories Excess Calories
? 1.4 1.3
4 [0.57 to 2.3] [0.47 to 2.08)
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Studie

Design og intervention

Energiindtag (UPF vs.

Vaegtaendring (UPF vs

ikke-UPF) ikke-UPF)
Hallet al 2019 Crossover + 508 kcal/dag +0.9kgvs -0.9 kg
N=20 (USA) 2 uger ad libitum,
samme neeringsstoffer
Hamano et al. 2024 Crossover + 813 kcal/dag +2.1kgvs+1.0 kg

N=9 (Japan)

Dicken et al. 2025
N=55 (UK)

Preston et al. 2025
N=43

1 uge ad libitum, samme
naeringsstoffer

Crossover
8 uger ad libitum,
folger UK kostrad

Crossover
2 x 3 uger ad libitum,
samme neeringsstoffer

-290 vs — 504 kcal/dag

Energibalance:
ns

Hyper-energi:
ns

-1.05% kropsveegt vs -
2.06% kropsveegt

Energibalance:
+1.4 kg

Hyper-energi:
+1.3 kg




RESEARCH

B3 orenaccess  Ultra-processed food exposure and adverse health outcomes:

umbrella review of epidemiological meta-analyses

Melissa M Lane," Elizabeth Gamage,' Shutong Du,” Deborah N Ashtree,
Amelia | McGuinness,' Sarah Gauci,“ Phillip Baker,” Mark Lawrence,® Casey M Rebholz,
Bernard Srour,” Mathilde Touvier,” Felice N Jacka,"*® Adrienne O’Neil," Toby Segasby,'®

23

Wolfgang Marx’
Credibility Grade Mental health
@ Convincing @ Moderate ® Adverse sleep related outcomes

. . @ Anxiety outcomes
@ Highly suggestive @ Low @® Combined common mental disorder outcomes
(1) Suggestive @ Very low ® Depression outcomes
@ Weak Respiratory health
@ No evidence W Asthma
® Wheezing
Dose-response/non-dose-response
Cardiovascular health

@/ Cardiovascular disease events combined
(morbidity + mortality)
@®/® Cardiovascular disease morbidity
i Hypertension
& Hypertriglyceridaemia
W Low high density lipoprotein cholesterol levels

Gastrointestinal health
® Crohn’s disease
W Ulcerative colitis

Metabolic health

@/ Abdominal obesity

& Hyperglycaemia

v Metabolic syndrome

v Non-alcoholic fatty liver disease
@®/@® Obesity
@/ Overweight
@©/@® Overweight + obesity
@/ Type 2 diabetes

Mortality
All cause mortality @/@®
Cancer related mortality @
Cardiovascular disease related mortality @/®
Heart disease related mortality @/@®

Cancer

Breast cancer @/%

Cancer overall i

Central nervous system tumours &

Chronic lymphocytic leukaemia &
Colorectal cancer @/ih

Pancreatic cancer ¥
Prostate cancer /@




RESEARCH

B3 orenaccess  Ultra-processed food exposure and adverse health outcomes:
M) cheoktorupaaies|  UMDBrella review of epidemiological meta-analyses

Qutcome

Melissa M Lane," Elizabeth Gamage,' Shutong Du,” Deborah N Ashtree,’

Amelia ] McGuinness,' Sarah Gauci,* Phillip Baker,” Mark Lawrence,® Casey M Rebholz, >
Bernard Srour,” Mathilde Touvier,” Felice N Jacka,"*® Adrienne O’Neil," Toby Segasby,'®
Wolfgang Marx’

Equivalent odds Equivalent odds ratio (95% CI)

ratio (95% CI)
Mortality
All cause mortality (dose) 1.02 (1.01 to 1.03) *
Cardiovascular disease related mortality (dose) 1.05(1.02 to 1.08) ——
Heart disease related mortality (dose) 1.18(0.95t0 1.47) *
Cancer
Breast cancer (dose) 1.03 (0.98 to 1.09) —_——
Colorectal cancer (dose) 1.04(1.01 t0 1.07) —%—
Prostate cancer (dose) 0.99 (0.97 to 1.02) -—
Cardiovascular Health
Cardiovascular disease events combined (dose) 1.04 (1.02 to 1.06) -#-
Cardiovascular disease morbidity (dose) 1.04(1.02 to 1.06) -#-
Metabolic Health
Abdominal cbesity (dose) 1.05(1.02t0 1.07) —-
Obesity (dose) 1.07(1.03t0 1.11) ——
Overweight (dose) 1.06 (1.03 to 1.10) ——
Overweight + obesity (dose) 1.03(1.01 to 1.06) =

Type 2 diabetes (dose)

1.12(1.11t0 1.13)

4Pk

0.9 1

1.5

- W N o

Credibility GRADE

Moderate
Low

Low

Low
Low

Moderate

Low

Low

Low
Low
Low
Moderate

Moderate



RESEARCH

B3 orenaccess  Ultra-processed food exposure and adverse health outcomes:

umbrella review of epidemiological meta-analyses

Melissa M Lane," Elizabeth Gamage,' Shutong Du,”> Deborah N Ashtree,’

Amelia ] McGuinness,' Sarah Gauci,* Phillip Baker,” Mark Lawrence,® Casey M Rebholz, >
Bernard Srour,” Mathilde Touvier,” Felice N Jacka,"*® Adrienne O’Neil," Toby Segasby,'®
Wolfgang Marx’

s e oo

Higher dietary exposure to ultra-processed foods was
¢k Summary O associated with a higher risk of adverse health outcomes

in 32 out of 45 pooled analyses (71%)

B Study design Fﬁj Umbrella ‘ 14 meta-analysis studies; 45 pooled analyses

review

iti Population §§
A See full paper for more parameters, including those with no evidence
"' Outcomes o Mortality Cancer Cardiovascular health Gastrointestinal health
Mental health outcomes Respiratory health Metabolic health

Ultra-processed foods; defined by the Nova classification

9 888 373 participants included; irrespective of health status and age

Evidence credibility

Evidence i

quality Convincing  Highly suggestive Suggestive Weak

VGIEICI Type 2 diabetes All cause mortality Overweight +

obesity
:g:gtsye Bieep Obesity .
] CVD* related
Combined All cause mortality mortality
common Heart disease Colorectal cancer
mental related mortality CVD* events Crohn's disease
disorders Depression combinedt
Wheezing CVD* morbidity
Very low CVD* related Type 2 diabetes Ag::g:;nal Low high density
mortality Overweight lipoprotein
-~ concentration
P Cancer overall Metabolic syndrome
Colorectal cancer  Non-alcholic fatty
Hypertension liver disease
*Cardiovascular disease

& https://bit.ly/bmj-ultpro tMortality + morbidity

© 2024 BM| Publishing Group Ltd
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Food consumption by degree of food processing and risk of
type 2 diabetes mellitus: a prospective cohort analysis of the
European Prospective Investigation into Cancer and Nutrition
(EPIC)

Samuel J. Dicken,** Christina C. Dahm,® Daniel B. Ibsen,”* Anja Olsen,* Anne Tjenneland,*/ Mariem Louati-Hajji® Claire Cadeau,?

Chloé Marques,® Matthias B. Schulze” Franziska Jannasch,” Ivan Baldassari* Luca Manfredi! Maria Santucci de Magistris,™

Maria-Jose Sdnchez, ™" Carlota Castro-Espin,*" Daniel Rodriguez Palacios,** Pilar Amiano,”" Marcela Guevara,"”* Yvonne T. van der Schouw,”
Jolanda M. A. Boer,"* W. M. Monique Verschuren,** Stephen J. Sharp, % Nita G. Forouhi,®® Nicholas J. Wareham,® Eszter P. Vamos,™ Kiara Chang,™
Paolo Vineis,™ Alicia K. Heath,®® Marc J. Gunter,"% Geneviéve Nicolas, Elisabete Weild‘er]:uass,"f Inge Huybrechts,™ and Rachel L. Batterham®*%"

Ready-to-eat/heat mixed dishes =
Plant-based alternatives -

Artificially and sugar-sweetened beverages =
Savoury snacks =

Alcoholic drinks =

Sweets and desserts =

Other ultra-processed foods =

Sauces, spreads, and condiments ~

Breads, biscuits and breakfast cereals =
Animal-based products =

,_________________
0 00000 0 00

I 1 I
2 4 6

Hazard Ratio (per 10% g/day)
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Why causal effects of ultra-processed foods cannot be identified: a
systematic review of subtypes of ultra-processed foods and risk of type 2

diabetes

Michael Fridén'**. Maria Mai®, Anja Olsen®®, Christina C. Dahm®, Daniel B. Ihsen™*

1. Systematisk sggning

2. Analyse i kohorte data

Studies from databases (n = 310)
Embase (n = 203)
PubMed (n = 107)

References from other sources (n = 0)

References removed (n = 88)

P Duplicates identified by Covidence (n = 88)
y
Studies screened (n = 222) —>1  Studics excluded (n = 192)
Studies sought for retrieval (n = 30) —>] Studies not retrieved (n = 0)
Studies assessed for eligibility (n = 30) —>

v

Studies excluded (n = 24)
Wrong outcomes (n = 2)
Wrong intervention (n = 6)
Wroag suxdy design (n = 2)
No results presented (n = 1)
Not a full peer-reviewed publication (n = 13)

Studies included in review (n = 6)




1. Systematisk sggning

UPF subtype:
Study Breads and cereals Comparison Risk Ratio RR (95% Cl) Study Packaged snacks Comparison Risk Ratio RR (95% Cl)
Srlour 2020 Ullra-proces:sedl starchy foods and cereals  Increase of 10% f" gl/day 1.02 (0.97-1.08) Srour 2020 Ultra-processed salty snacks Increase of 10% in g/day 0.99 (0.97-1.01)
Dicken 2024 Breads, b and breakf: I | of 10% in g/day  €—+— 0.65 (0.57-0.73) Dicken 2024 s niack Incr £ 10% in a/d 277 (1.09-7.05
Canhada 2023 Ready-packaged bread Increase of 50 g/day 0.96 (0.92-1.01) C'c : 2023 8 ke:wnl;r); s o i T ease o p 50' g ay - 0'93 (0‘84-1 '04)
Chen 2023 Ultra-processed breads and cereals Increase of 1 serving/day 0.98 (0.96-0.99) colpisis i and fried snacks neregss .o 9’ . -93 (0. 04)
Cho 2024 Ultra-processed breads and cereals Increase of 1% in weight ratio —— 0.99 (0.84-1.04) Chen 2023 Packaged savory snacks Increase of 1 serving/day 0.91 (0.87-0.94)
T T T T 1 Cho 2024 Chips/crackers Increase of 1% in weight ratio 0.95 (0.84-1.08)
f T I T 1
UPF subtype: 06 0.75 1 15 2 & o § s 3
Study P 5 t: Comparison Risk Ratio RR (85% CI) UPF subtype:
Study Artificially and sugar d beverag Compari Risk Ratio RR (95% CI)
Srour 2020 Ultra-processed fats and sauces Increase of 10% in g/day 1.06 (1.03-1.09)
Dicken 2024 Sauces, spreads, and condiments Increase of 10% in g/day 0.78 (0.60-1.02) Srour 2020 Ultra-processed beverages Increase of 10% in g/day | 1.13(1.07-1.19)
Canhada 2023 Spreads Increase of 50 g/day 0.99 (0.82-1.19) Dicken 2024 Artificially and sug ed b ol Ir of 10% in g/day 1.25(1.22-1.28)
Chen 2023 S, preads, and condi I of 1 serving/day 1.05 (1.03-1.06) Canhada 2023 Sweetened beverages Increase of 50 g/day 1.03 (1.02-1.04)
Cho 2024 Condiments Increase of 1% in weight ratio 0.89 (0.70-1.13) Chen 2023 Artificially and sugar. red b el L of 1 serving/day | 1.10(1.09-1.12)
Moslehi 2024  Hydrogenated fat, mayonnaise, and margarine  Increase of 1 SD in E% 0.96 (0.85-1.09) Cho 2024 Sugar-sweetened beverages Increase of 1% in weight ratio ; 1.01(0.99-1.03)
U T T T 1 Moslehi 2024 Soft drinks Increase of 1 SD in E% + 0.99 (0.87-1.12)
I 1 1 1 1
UPF subtype: oo ! = ? ) 06 075 1 15 2
Study , snacks and confi y Comparison Risk Ratio RR (95% CI) UPF subtype:
Study Meat-based products Comparison Risk Ratio RR (95% CI)
Srour 2020 Ultra-processed sugary products Increase of 10% in g/day 1.03 (1.00-1.07)
Dicken 2024 Sweets and desserts Increase of 10% in g/day 0.89 (0.84-0.95) Srour 2020 Ultra-processed meat, fish and eggs  Increase of 10% in g/day 1.03 (0.98-1.09)
Canhada 2023 Non-dairy sweet snacks and desserts Increase of 50 g/day — 0.98 (0.94-1.03) Dicken 2024 Animal-based products Increase of 10% in g/day —*—> 2.25(1.96-2.57)
Chen 2023 Packaged sweet snacks and desserts  Increase of 1 serving/day 0.89 (0.87-0.91) Canhada 2023 Processed meats Increase of 50 g/day 1.20(1.09-1.32)
Cho 2024 Packaged ks and confectionary | of 1% in weight ratio 0.92 (0.86-1.00) Chen 2023 Animal-based products Increase of 1 serving/day 1.44 (1.38-1.51)
Moslehi 2024  Packaged ks and confectionary Increase of 1 SD in E% —_ 0.95 (0.80-1.13) Cho 2024 Processed meats Increase of 1% in weight ratio l ; | —0l— ; 1.40 (1.12-1.74)
T T T 1
06 0.75 1 1.5 25
UPF subtype: 0.6 0.75 1 1.5 2 UPF subtype:
Study Dairy products Comparison Risk Ratio RR (95% Cl) Study Ready-to-eat-dishes Comparison Risk Ratio RR (95% CI)
Srour 2020 Ultra-processed dairy products  Increase of 10% in g/d 1.03 (1.00-1.07) g’°":"d2°22;23 I':e:"':‘“’az:ea: "‘!":: :fs:es '"‘:’e‘“’e of 1:’:: '"’:"’ ;';Z ((‘)'g:):: '33’
Canhada2023  Yoghurt and dairy sweets Increase of 50 g/d 0.95 (0.91-0.98) anhada eady.lo-eatheat mined cishes ncrease of-50.g ! 23{0.5021.08)
o s Chen 2023 Ready-to-eat/heat mixed dishes Increase of 1 serving/d 142 (1.31-1.54)
Chen 2023 Yoghurt and dairy-based desserts Increase of 1 serving/d 0.91 (0.88-0.95) A 9 A 3 p
Moslehi 2024 Dairy products Increase of 1 SD in E% | 0.98 (0.86-1.13 Cho 2024 Ready-to-eat/heat mixed dishes Increase of 1% in weight ratio 1.07 (1.03-1.12)
il Y proc o [ Y T o R Moslehi 2024 Ready-to-eatheat dishes Increase of 1 SD in E% —— 1.07 (0.94-1.21)
r T T 1
ssmy s 06 0.75 1 1.5 2

0.6 0.7% 1 18 2
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Why causal effects of ultra-processed foods cannot be identified: a

systematic review of subtypes of ultra-processed foods and risk of type 2

diabetes

N =52,201

Michael Fridén'**. Maria Mai®, Anja Olsen®®, Christina C. Dahm®, Daniel B. Ihsen™*

15.4 ars opfelgning

2. Analyse i kohorte data

“De forfeerdelige 5”

* Rgdt kad

* Forarbejdet kad
e Sodavand med sukker

* Raffinerede kornprodukter

* Grgntsager

v

NT2D =6733

Individuelle HR (95% ClI)
- 1.15(1.12, 1.20)

e 1.24(1.16,1.31)
«  1.04(1.03,1.05)
«  1.06(1.02,1.10)
. 0.96(0.95, 0.98)

Hgjere indtag af De
Forfeerdelige 5 var
forbundet med 14%
hgjere risiko for
T2D (1.05, 1.23)
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Volume 112, June 2021, Pages 149-162

Processed food classification:
Conceptualisation and challenges

Christina R. Sadler®< 2 &, Terri Grassby °, Kathryn Hart ©, Monigue Raats b Milka Sokolovié €,

lada Timatiievic

b

Processed
foods

Extent
of change

Nature
of change

Place
of processing

Purpose

of processing

raw

—
| prepared

whole foods

natural

culinary ingredients

fractionated

/ [ recombined: ultra-processed

industrial/artificial

physical, chemical & sensory

changing inherent properties [ nutritional

food matrix

fat, sugar or salt

adding ingredients

L food additives

synthetic micronutrients

industry industrial methods/scale

artisanal

homemade methods
domestic

local

preservation

natural foods edibility

safety

cooking ingredients

hyper-palatability

highly profitable [ convenience

palatability/attraction

cosmetic
imitation/disguise

socio-cultural

consumer behaviour



Review = Qpen access

Published: 08 September 2024

Towards a definition of food processing:
conceptualization and relevant parameters

Dusan Ristic ™, Denisse Bender, Henry Jaeger, Volker Heinz & Sergiy Smetana

Food Production, Processing and Nutrition 6, Article number: 79 (2024) | Cite this article

Legend:

Foods whose nutritional profile

University of North Carolina
(UNC), Poti et al., 2015

Kollath,2005 (as described in
Borghoff& Strassner, 2019)

Gibney and Forde, 2022

Food Consumption and Nutrition
Division of the International
Food Palicy Research Institute
(IFPRI), Asfaw, 2011

Slimani etal., 2009

Intemational Network of
Food Data Systems (INFOODS)
Botelho et al., 2018

IFIC Foundation, Eicher-Miller
etal, 2012

vonKoerberet al.,2004 (as
described in Borghoff&

was influenced by processing

Foods whose sensory aspects
were influenced by processing

Foods with allied exposure to
nan-nutrients elements such as
food additives

Natural

Changed
mechanically

Changed by
fermentation

=———pm=== Living Food

Heated ———

Dead Food

—— Unprocessed

Primary
processed

| Highly
processed

Non-processed foods

Moderately processed foods

Highly processed foods, including
highly processed staple/basic foods

Foods with unknown process

—— Not processed or minimally processed food
(not heated) (highly recommended)

— Moderately processed food (mostly
heated) (highly recommended)

— Highly processed food (mostly
conserved food) (less recommended)

/—

Food
//

Simple Foods

Over-processed foods, isolates,
supplements (not recommended)

Composed Foods

Strassner, 2019}

Conserved :l
Prepared

Unprocessed/minimally
processed

Processed basic
ingredients

Unprocessed/minimally
processed foods and
beverages

Basic processed foods and
beverages

Processed for basic

preservation or

Moderately processed for
flavor

precooking

Moderately processed
grain products

Less processed foods
and beverages

Moderately processed
foods and beverages

Highly processed foods
and beverages

Minimally processed

Foods processed for
preservation

Mixtures of combined
ingredients

Ready-to-eat
processed foods

Prepared foods/meals

Highly processed
ingredients

Highly processed stand-

Food in their natural status, being removed
of non-edible or rejected parts

Food which one edible part has been
removed during processing

Food with a single main ingredient,
dehydrated or added water

Food with a single main ingredient, added
of other ingredients in quantities that not
significantly impact on energetic value

Food that has been processed with or without removal of
edible parts with or without addition of small amount of other
ingredients



Review Open access Published: 08 September 2024
Towards a definition of food processing:

conceptualization and relevant parameters

Dusan Ristic &, Denisse Bender, Henry Jaeger, Volker Heinz & Sergiy Smetana

Food Production, Processing and Nutrition 6, Article number: 79 (2024) | Cite this article

Minimally processed
foods, including culinary

Unprocessed
ingredients

foods

Processed
culinary
ingredients

Unprocessed
and minimally
processed
foods

Nutritionally
balanced ultra-
processed foods

Ultra-
processed
foods

Processed
foods

Ultra-processed
foods

High salt, sugar

il el *  Nutritionally balanced

processed foods
ultra-processed S— :
egend: *  High salt, sugar and/or

foods
NOVA, Monteiro et al., 2019,
* levell — fat level processed foods

*  Level 2
* Llevel 3

Siga, Davidou et al., 2020




Tilseetningsstoffer — hvad og hvorfor

« En samlet betegnelse for mange vidt forskellige stoffer
* Brugestil fx holdbarhed (brad), farve/smag (vingummi) og konsistens (suppe)

* Kun godkendte tilseetningsstoffer ma bruges
» Godkendes fgrst nar de er dokumenteret sikre

* Ma kun anvendes i maengder, der er teknologisk ngdvendige




Tilsaetningsstoffer — hvad og hvorfor

 EFSAvurderer sikkerheden af tilseetningsstofferi EU, bade nye
stoffer og allerede godkendte, nar der kommer ny viden.

* EU-Kommissionen treeffer selve godkendelsesbeslutningen, sa | e fS a
risikovurdering og risikohandtering holdes adskilt.

» Alle godkendte tilsaetningsstoffer far et E-nummer.




E-numre

E100



Hvorfor er der tilsaetningsstoffer i maden?

Kvalitet Sikkerhed

Holdbarhed



Hvordan vurderes tilseetningsstoffer?

» Standardiserede toksikologiske tests, typisk pa forsggsdyr
» Tester for akut forgiftning, reproduktion/fosterudvikling, kroniske effekter, kraeft og genotoksicitet
 Man fastleegger NOAEL - den hgjeste dosis uden skadelige effekter

* Herfra beregnes ADI (Acceptabelt Dagligt Indtag)

Forskel mellem Forskel mellem
dyr og mennesker mennesker

MO 10 mg/kg kropsvaegt -

100 mg/kg kropsveaegt

ADI
1 mg/kg kropsvaegt

v




Cocktail effekt

Kan eksponering for flere stoffer pa give negative effekter, selv om doserne for de enkelte stoffer ligger
under eller omkring NOAEL?

Man taler om kombinationseffekter som kan veere additive, synergistiske eller antagonistiske

Additiv
2+2=4

Synergistisk
2+2=5

Antagonistisk
2+2=3



Food additive emulsifiers and the risk of type 2 diabetes:
analysis of data from the NutriNet-Santé prospective cohort

study

Clara Salame, Guillaume Javaux, Laury Sellem, Emilie Viennois, Fabien Szabo de Edelenyi, Cédric Agaésse, Alexandre De Sa, Inge Huybrechts,
Fabrice Pierre, Xavier Coumoul, Chantal Julia, Enmanuelle Kesse-Guyot, Benjamin Allés, Léopold K Fezeu, Serge Hercberg,
Mélanie Deschasaux-Tanguy, Emmanuel Cosson, Sopio Tatulashvili, Benoit Chassaing, Bernard Srour*, Mathilde Touvier*

=
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®

CrossMark

Emulsifiers

Total carageenans

E407 carrageenan

E340 tripotassium phosphate
E472e acetyl tartaric acid esters =

of monoglycerides and
diglycerides of fatty ackds

E331 sodivm citrate

E412 guar gum

E414 gum arabc

E415 santhan gum

HR (95% CI)

pvalue

103 (1.01-1-05)

1-03 (1-01-1-05)

1-15 {1-02-1-31)

1-04 (1-00-1-08)

104 (1-01-1-07)

111 (1-06-1-17)

1-03 (1.01-1-05)

1-08 (1-02-1-14)

OnD00

0-0007

0023

0-042

0008

<0-0001

0013

0013




RESEARCH ARTICLE

Food additive mixtures and type 2 diabetes
incidence: Results from the NutriNet-Sante
prospective cohort

Marie Payen de la Garanderie'?*, Anais Hasenbohler'2, Nicolas Dechamp?,
Guillaume Javaux('?, Fabien Szabo de Edelenyi', Cédric Agaésse’', Alexandre De Sa’,
Laurent Bourhis', Raphaél Porcher?3, Fabrice Pierre>*, Xavier Coumoul23,
Emmanuelle Kesse-Guyot 2, Benjamin Allés', Léopold K. Fezeu?,

Emmanuel Cosson®'®, Sopio Tatulashvili® ', Inge Huybrechts’, Serge Hercberg'2#,
Mélanie Deschasaux-Tanguy "2, Benoit Chassaing2®, Héloise Rytter®,

Bernard Srour'2, Mathilde Touvierq2*

Mixture 2

Food additive/Loading

value

Modified starches | 0.99

) | _ ! | HR (95% CI)= 0.98 (0.91, 1.06) p=0.67
Mixture 1 I *— 1
:
' HR (95% Cl)= 1.08 (1.02,1.15) p=0.006
Mixture 2 .
[ | | HR (95% Cl)= 1.02 (0.94,1.10) p-value=0.68
Mixture 3 I —e i
‘ | | HR (95% Cl)= 0.99 (0.92,1.07) p-value=0.79
Mixture 4 - | L |
HR (95% Cl)=1.13 (1,08,1.18) p-value<0.001
Mixture 5- l—o—'
1.0 12 14 16 18

Hazard Ratio (log10 scale)

E440 Pectins 0.31
E412 Guargum | 0.26
E407 0.24
Carrageenan |
E452 0.21
Polyphosphates

E202 Potassium | 0.17
sorbate

E100 Curcumin | 0.16
E415 Xanthan 0.16

gum

Mixture 5

Food additive/Loading value
E330 Citric acid 0.83
E331 Sodium citrates 0.63
E338 Phosphoric acid 0.59
E150d Sulphite ammonia | 0.59
caramel _
E950 Acesulfame K 0.56
E951 Aspartame 0.41
E955 Sucralose 0.25
E414 Arabic gum 0.23
E296 Malic acid 0.19
E903 Carnauba wax 0.18
E160c Paprika extract, 0.17
capsanthin, capsorubin

E163 Anthocyanins 0.15
E412 Guar gum 0.15
E440 Pectins 0.15



=l /

Ingredienser:

HVEDEmel (GLUTEN), palmeolie
(palmeolie, antioxidant: E306), salt,
tapiokastivelse, modificeret
tapiokastivelse, hvidlag 1,7%,
aroma, smagsforsteerkere: E621,
E635, sukker, chili 0,5%, forarslag
0,1%, peber 0,1%, majsstivelse,
syre: E296, fortykningsmiddel: E466,
geerekstrakt, farve: E150c. Der kan
veere spor af KREBSDYR, FISK, SOJA,
MALK, SELLERI og SESAMFR@




REVIEW

Ultra-processed Food and Obesity: What Is the Evidence?

Samuel J. Dicken' - Rachel L. Batterham'>*




European Journal of Nutrition (2023) 62:2949-2962
https://doi.org/10.1007/5s00394-023-03202-z

ORIGINAL CONTRIBUTION

®

Check for
updates

Speed limits: the effects of industrial food processing and food texture
on daily energy intake and eating behaviour in healthy adults

Marlou Lasschuijt!

- Guido Camps' - Monica Mars' - Els Siebelink' - Kees de Graaf' - Dieuwerke Bolhuis?

Table 2 Overview of the daily diets for each of the four study conditions, including the type of texture manipulation

Meal

Unprocessed

(Ultra-)processed

Hard

Soft

Hard

Soft

Type of texture manipulation

Breakfast
Morning snack
Lunch

Afternoon snack
Dinner

Dessert

Fresh mixed fruit

Apple pieces

Fresh Tagliatelle pasta with
homemade tomato sauce, hard-
steamed vegetables and large
pieces of chicken fillet

Dried mango

Potato parts with large pieces of
pork fillet and whole hard-
steamed green beans

Dried figs and almonds

Homemade smoothie
Apple sauce -no additives

Fresh tagliatelle pasta with
homemade tomato sauce,
soft-steamed vegetables and
homemade pulled chicken

Raisins

Homemade mashed potato with
eggs small pieces of soft-
steamed green beans

Curd with added honey and
crushed pecan nuts

Canned mixed fruit
Apple pieces

Store bought, pork meat tortellini
with pre-canned tomato sauce,
hard-cooked vegetables and
grated cheese

Muesli bar pieces

Pre-flavoured and baked potato
parts with large pieces of
chicken schnitzel and whole,
hard-steamed green beans

Mass produced fig bread

Store bought smoothie
Store bought Apple juice

Ready-to-eat macaroni Bolognese
with grated cheese

Fruit bar pieces

Mashed potato with chicken
meatballs and small pieces of
soft-steamed green beans

Walnut and honey flavoured
yoghurt

Solid/liquid
Solid/semi-solid/liquid

Hardness and piece size

Elasticity and hardness

Hardness piece size

Solid versus semi-solid




European Journal of Nutrition (2023) 62:2949-2962
https://doi.org/10.1007/5s00394-023-03202-z
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Check for
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Speed limits: the effects of industrial food processing and food texture
on daily energy intake and eating behaviour in healthy adults

Marlou Lasschuijt' @ . Guido Camps' - Monica Mars' - Els Siebelink' - Kees de Graaf' - Dieuwerke Bolhuis?

[ Dessert

E3 Dinner
E3 Lunch

Breakfast

Total Energy intake (kcal/day)
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