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Why to Process Foods?
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FEEDING THE WORLD

THE 9-BILLION PEOPLE QUESTION

“If you teach a person how to process food, you can feed a village”

(World Food Prize Laureate Philip £ Nelson, personal communication, 2013).

Food security and Nutrient Security
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Food processing has been part of daily human lives since
the beginnings of time and is indispensable to transform
agricultural raw materials into safe, nutritious, stable, and
enjoyable food.

FEEDING

THE WORLD

~41.5 Million Years Ago 700,000 Years Ago 10,000 Years Ago 19th Century 20th Century 21st Century-1* Half 21st Century-2* Half
Diet primarily Added meat - Agricultural Canning and milk | Denydration, Both home and Increased reliance on
unprocessed plant cooking, drying, revolution — more pasteurization - freezing, ultrahigh | commercial processing | |commercially processed
foods salting, smoking grains, dairy foods increased sheif temperature, and preservation food supply and
life refrigeration, soared. globalization of food
vacuum Supply.
The resulting increased sustainability of | Packaging, fast
larger populations and decreased human | T€€ZiNg, and use More women entered work
workloads had consequences. With of addnhvc_es and force shifting economy and
cereals providing most of the energy, preservatives- demand for convenient
rapid population growth and urbanization |pueased speﬁ readily available foods.
ensued, which led to more sedentary life and variety. Accessibility exploded with
lifestyles, increased infections and advances in transportation
dietary deficiency disease, high infant and sheif life.
and child mortality, decreased adult

stature, and poorer dental health.

Food processing as an industry was likely the stepping

Weaver at a. (2014) Processed foods: contributions to nutrition
Am J Clin Nutr. 99(6): 1525-1542.

stone to urbanization.
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Demonising Food Processing or Processed foods ?
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Food Processing and Nutritional Value

Thermal processing can degradate nutrients

e.g Vitamin C in apple puree
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Thermal processing can induce formation of
Acrylamide. in bread

Acrylamide (ug/kg)
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Nutritional Value & Health

Bioavailability of nutrients can increase Bioavailability of Lycopene
due to processing
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Parada and Aguilera, 2007

C Gartner et al. 1997 The American Journal of Clinical
Nutrition, https://doi.org/10.1093/ajcn/66.1.116.
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Processing
IS clearly
Important

We should not undermine the
confidence in food processing but
clarify and quantify its effect on
nutritional value

 Nutritional Value

» Safety/ Shelf-life
 Affordability
 Palatability

» Convenience

* Sustainability
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[UFoST task force

@ |UFoST

IUFOST (The International Union of Food
Science and Technology) established a Task
Force — “Food Processing for Nutrition,
Diet and Health” — to address and clarity
the role of food processing and the uses of
terms such as ultra-processed foods (UPF)
In food classification systems.
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Chair: Erich Windhab, Swiss Federal Institute
of Technology Zirich (ETH), Switzerland

Lilia Ahrne, Department of Food Science,
University of Copenhagen

Hongda Chen, National Institute of Food and
Agriculture (NIFA), USDA, Washington D.C.,
USA

Christiani Jeyakumar Henry, Singapore Institute
of Food Biotechnology Innovation (SIFBI,
Singapore

Hyun-Sook Kim, Department of Food and
Nutrition, Sookmyung Women's University,
Seoul, Korea

BarbaraSchneeman, Food Science and
Nutrition, UC Davis

Ahrné, L., Chen, H., Henry, C.J. et al. Defining the role of processing in food classification systems—the IUFoST
formulation & processing approach. npj Sci Food 9, 56 (2025). https://doi.org/10.1038/s41538-025-00395-x



NOVA non-processed, minimally processed, processed, ultra-processed
Processed Food P ’ yp P ’ p

class designations:
Processing Intensity Increase s
C. Monteiro et al. 2010

O

2N
NOVA criteria
for belonging main criteria: [addition of sugar, salt, saturated fats, additives]
to a class: '

FORMULATION (recipe)

Confusion of Formulation (F) & Processing (P) and missing quantification of F & P



Identification of key issues

point of classification @ I
Point of Purchase (POP) _-—q4——————————1 NOVA Frame f-—-———————————- -
/ .

' : Digestion / :
>Consumptlon>> Metabolism >> Obesxl & NCCD>

(
I
I
|

> Raw material>> Processmg>> Food'Prc})duct

I
|
I
|
\

! ) i
\_.:_.____ l

'y i

T Food Impact 0

e mEmm=-- Correlation -

|

| .. . .

‘ empirical (observational studies) /

\ . .

\ non-evidence based correlation J/

N N—————_—ee—_ e e e e e —



IUFoST - Task Force Differentiation of Formulation and Processing

By differentiating DEFINITIONS:

Formulation (F) :

“Systematic selection of relative quantities of ingredients for a food product”

Processing (P) :

“Treatment of a food material to achieve a desired effect"



Differentiation of Formulation and Processing

Nutrition Value Quantification of FORMULATION

Nutrient Rich Food Index (NRF)
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Quantification of Formulation and Processing

Quantification of Nutrition value impact by PROCESSING applying Process Analysis methodology:
(here: balance equations)

* enery balance: E, —E; = AE
* mass balance: M, - M; = AM

< System <
Process)
< ( < measured for .
measured for : : = nutrition value
oroduct (NRF9.3), (NRF9.3), ingredient impact of
AFTER \ ~ / composition
_ BEEORE FORMULATION
rocessin
P J ANRF9.3 processing
= nutrition value
impact of

PROCESS




IUFoST - Task Force The IUFoST F & P Classification (IF&P) scheme
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Important Food Properties — Multiple criteria

Important (Processed) Food Properties (FP)

Nutrition i L B \ _
| Value (NV) Safety Sustainability Palatability Affordability | | Convenience
COMPARISON: Degree of

Processing

Process-Ex1: High pressure pasteurization

Process-Ex2: Thermal Sterilization
safety /
(A) sustainability shelf life \ B PRO

Food Property
Characterisics

nutrition
value ) affordability
D-PRO1
\\\ ‘ ) » there are several essentially relevant
property characteristics of processed

food products beside the nutrition value

: : . * opimizing one can mean trade offs for
alatablili
B y Tl (some of) the others



IUFoST - Task Force

The IUFoST F & P Classification (IF&PC) scheme (Transferability)

Nr Product Formulation (F) Processing (P) F&P
Property (PP) Coupling
1 Nutrition Value e.g. NRF*x.y.z ANRF*x.y.z FPFIN
2 Sustainability e.qg. Global Warming AGWP (Global Warming | FPFISY
Potential GWP Potential Difference
3 Palatability e.g. Sensory Score SS ASS FPFISS
Energy-Nqume_—cc_)n- AEC-Sat: AVC-Sat FPF|EC-Sat
sumption for satiation
EC-Sat or VC-Sat
eating/mastication speed ES | AES FPF|VC-Sat
4 Safety e.g. Colony Forming Unit ACFU FPFICFU
(CFU) count
5 Convenience e.g. Convenience Score CS ACS FPFICS
6 Affordability e.g. Energy Consumption/$ | AEC$ FPFIECS
or
NREX.y/$; NRF*X.y.z/$ ANRF/$; ANRF*/$ FPFINRFS
FPFINRF'S
7 Digestibility: e.g. PDCAAS* APDCAAS FPFIPDCAAS
e.g. for proteins DIAAS** ADIAAS FPFIDIAAS
further
static or dynamic
(future) INFOGEST
8 |(:I,G) Ip;arameters e.g. IG-Pi AlG-Pi FPF|'GPi
1...N R PV PO VY PVTIVRY
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The IUFoST Formulation & Processing Classification (IF&PC) scheme allows to quantify
the impacts Formulation and Processing on the Nutrition Value:

(a) deliver a solid base for non-ambiguous product classification
(b) be used for improved correlations with obesity and health risks

Moreover, the IF&PC scheme can be expanded:

(c) the use of an extended guantitative Nutrition Value e.g. the influence of
anti-nutrients or digestibility

(d) include other food properties of consumer relevance than the Nutrition
Value like safety, sustainability, palatability, affordability and convenience and,



Further reading at:

Ahrné, L., Chen, H., Henry, C.J. et al. Defining the role of processing in food classification systems—the IUFoST
formulation & processing approach. npj Sci Food 9, 56 (2025). https://doi.org/10.1038/s41538-025-00395-x
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