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Wie gesund sind Produkte aus

Pflanzenproteinen wirklich?

Fabian Wahl

Agroscope, Mikrobielle Systeme von Lebensmitteln
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U  Wie erndhren wir uns?
Lebensmittelpyramide: Empfehlung versus Realitat

—— Sweets, salty snacks & alcohol ——
P 4 portions

Little Added animal fats Excess: 3Xx more

25g Added vegetable oils 129

—=— Meat, fish, eggs, tofu ——

—— Milk, yogurt & cheese ——

—— Cereal products & potatoes ——

—— Fruit & vegetables ——

. Non-caloric
1'2 IIterS beverages 1.7 Iiter
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BLV: Nationale Erndhrungserhebung (Datenerhebung 2014/15)

Agroscope Fabian Wahl
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O

Risk factors for diseases in men

Konsequenzen der aktuellen Ernahrung

(Global burden of disease study 2015)

Dietary risks

Tobacco smoke

High systolic blood pressure

Air pollution

Alcohol and drug use

Child and maternal malnutrition

High fasting plasma glucose

High body-mass index

High total cholesterol

Unsafe water, sanitation, and handwashing

Occupational risks

Unsafe sex

Low glomerular filtration rate

Low physical activity

Other environmental risks

Low bone mineral density

Sexual abuse and violence
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NHT 2022:

Il HIV/AIDS and tuberculosis

[ Diarrhoea, lower respiratory infections,
and other common infectious diseases

[ Maternal disorders

3 Nutritional deficiencies

Il Other communicable, maternal, neonatal,
and nutritional diseases

Il Neoplasms

[ Cardiovascular diseases

[ Chronic respiratory diseases

I Cirrhosis and other chronic liver diseases

[ Digestive diseases

[ Neurological disorders

[ Mental and substance use disorders

Il Diabetes, urogenital, blood, and endocrine diseases

Il Musculoskeletal disorders

Il Other non-communicable diseases
Transport injuries

[ Unintentional injuries

I Self-harm and interpersonal violence

L —

25

I T ! 1
100 12.5 15.0 17:5

Lancet 2016;388(10053):1659-1724

DALY =

disability-adjusted life years

Risk factors for diseases in women

(Global burden of disease study 2015)

Dietary risks

hild and maternal malnutrition

High systolic blood pressure
Air pollution

High fasting plasma glucose

High body-mass index
r, sanitation, and handwashing

Unsafe sex

Tobacco smoke

High total cholesterol

Low glomerular filtration rate

Alcohol and drug use]

Occupational risks I -
Sexual abuse and violence -
Low physical activity I I

Other environmental risks

Low bone mineral density J
- T
0

DALYs (%)

disability-adjuste




@ Richtige Ernahrung schont die Gesundheit und die Umwelt

- /—\
*E+06

15'000 o

Import Nahr.mittel

© Import Futtermittel

fSuuiqluiten. salzige Knabbereien

und energiereiche Getrinke i} Vel‘afbeltllng
\
 Ole, Fette und Nisse ¥ Tierhaltung
10'000 > 48% Pflanzenbau
Milch, Milchprodukte,
Fleisch, Fisch und Eier
O Total
(abziiglich Exporte)

¢

5'000

LoniT
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3
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Zimmermann et al. 2017

Agroscope Fabian Wahl
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U Wen mussen wir ernahren?

Den Mensch (uns) oder unser Darmmikrobiom

Wer bin ich?

Mensch gutes Mikrobiom
Gewicht 85kg 2kg 97.5%
Zellen 1013 Humanzellen 1013 Bakterien 50%
Gene 20000 > 2 Millionen 1%

Agroscope Fabian Wahl
I NHT 2022:



U Biodiversitat

% Gemella

Veillonella
= Neisseria
~== Fusobacterium

Streptococcus
“  Prevotella
= Pseudomonas
= Actinomyces

. Lactobacillus

Streptococcus
“~  Prevotella
Veillonella
23 Escherichia
Enterococcus

+~ Bacteroides
& Clostridium

Streptococcus
Prevotella <~
Veillonella
Haemophilus ‘==
Rothia Y~

Streptococcus
Bacillus AN
Enterobacter ===
Leptotrichia
Veillonella 3
Pseudomonas =

(Tenericutes)

Bacteria

Adtinobacteria  Armatimonadetes Nomurabacteria @ @ Kaiserbacteria

Zixibacteria Alribacteria @ Adlerbacteria
Cloacimaonetes Aquificoe Chloroffexi ® lbacteria
i bt P s Campbelibacteria
Gemmatimenadetes Coldiserica Firmicutes
WOR-3  Dictyoglami S L
TADG ricd Cyanobacteria
Poribacteria f
La!s:bac;;rcl: 8 Giavannonibacteria

lfebacteria

A b
@ Melainabacteria ensenbacteria

o RBX1
WOR1

L

Marinimicrobia @

Bocteroidetes
Chiorobi

PVC
superphylum

‘e Azambacteria

Parcubacteria

@ Yanofskybacteria
Elusimicrobia @ Moranbacteria
Elusimicrob

® Magasanikbacteris

® Ubrbacteria :

o Falkowbacteris  Candidate
Phyla Radiation

Spirochae! g ®
Wirthbacteria

16 e
Epsilonprotecbocteria

Dojkabacteria WS6 @
CPRI e

® | Davieshacteria

Microgenomates

Katanobacteria

Curtissbacteria
He"cobacter \!\7 Alphoproteabacteria - WWE3
- Lactobacillus facite
Streptococcus Betaprotesbacteria
o Major i with isolated ive: italics
& PreVOt.e"a Maijor lineage lacking isolated representative: o
2¥ Lachnospiraceae 04
#<x» Ruminococcus Gammoproteobarteria
=== Enterobacter
*~ Bacteroides
& Clostridium
«*  AKkermansia
L ]
Micrarchy L ]
Dispherotrites Eukaryotes
Nanohaloarchasota @
Aenigmarchasota
Parvarchaeota
e
DPANN
8 Pacearchasota @®
0 oo Opisthokonta
- _ Altiarchaesles  Hafobacteria
o)} zzn:za:
Methanopyri
. Archaea Mefumscacel TACK Excavata
Fabian Wahl Thaumarchaeota Archaeplastida
Agroscope Fabian Wa s Chromalveolata
NHT 2022 Healthy Human Gastrointestinal Microbiome: Composition and Function After a Decade of Exploration (springer.com %=

A new view of the tree of life | Nature Microbiology)



https://link.springer.com/content/pdf/10.1007/s10620-020-06118-4.pdf
https://www.nature.com/articles/nmicrobiol201648
https://link.springer.com/content/pdf/10.1007/s10620-020-06118-4.pdf

a:Fusobacterium O Acidobacteria
b:Streptomyces © Actinobacteria
c:Propionibacterium @ Aquificae
d:Actinomyces O Bacteroidetes
e:Bifidobacterium Chlamydi;
f:Corynebacterium @ Chlamydiae
ﬁ:Chlamydophila © Chiorobi
:Chlamydia @ Chloroflexi
i: Treponema @ Crenarchaeota
j:Borrelia @ Cyanobacteria
k:Bacteroides @ Euryarchaeota
I:Helicobacter @ Firmicutes
m:Acetobacter O Fusobacteria
n:Rhizobium
3 ® Other
o:)F(amhpn';;)nas @ Planctomycetes
g:Arcairqgg%aacter @ Proteobacteria
r: Pseudomonas ® Spirochaetes
s:Actinobacillus ® Synergistetes
t:Haemophilus O Tenericutes

® Thermi

@ Thermotogae

@ \Verrucomicrobia

westernized
populations

' Taxa enriched in

' Taxa depleted in

westernized
populations

Current Biology
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Agroscope Fabian Wahl

NHT 2022: Gut Microbiome: Westernization and the Disappearance of Intestinal Diversity - ScienceDirect
Role of qut microbiota in cardiovascular diseases (wjgnet.com)



https://www.sciencedirect.com/science/article/pii/S0960982215006144
https://www.wjgnet.com/1949-8462/full/v12/i4/110.htm

U Pflanzenbasierte Getranke vs Kuhmilch

e 27 Produkte aus 8 Kategorien 26.

* Vergleich mit Vollmilch (2 Proben) %4

* Messung von Inhaltsstoffen und Nahrstoffen §2'
 Physikalisch-chemische Eigenschaften 2, .

* Sensorische Charakterisierung & 8 :% 3 é f% = §
* 'Life cycle assessment' (LCA) - Bewertung des Lebenszyklus. Product type

Walther et al., 2022

e \Verbrauchertests - Beliebtheit

* Prozessanalysen - Zusammensetzung Ausgangssubstanz - Endprodukt
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U Makronahrstoffe und Trockenmasse

=
o 60+
120 1 g
s Macronutrients
4 .
S bt B Total Protein
3 90 g 40 [ Starch
S -
= c B Sucrose
[}
£ S - - Fructose
£ = Glucose
2 5 20 Lactose
z S B Fat
[}
= 0-
(q\] <t (9P
o~ ~ I ‘I\I' I < 0 n
h = 5 Il I c c I 1l
< g 5 = &8 2 § 2 = < £ S g = = 5
< — o = [72] -~ < S - >
= © s 5 8 E 8 = & 2 2 5 ® 8 §
© = o 8 5 E£E O &w 8
Product type O < O
Product type

Walther et al., 2022

- Unterschiedliche Nahrstoffdichte je nach Produkttyp.
- Hohere Saccharose- und Glukosewerte bei pflanzlichen Produkten

Agroscope Fabian Wahl
NHT 2022:



@ Protein und Aminosdauren Zusammensetzung

! 1 | [']

100 -
—~ 301
=
2 9
) < 75+
n
© : . o
o 4 - . .
s 20 Amino acids S Amino acids
z AR 2 501 EAA
£ l NEAA £ B NEAA
© (L]
5" 5 2
L)
s S
0- 0
N < ™ N <t ™
o~ 0 < N~ ™ I I I S R [ I I
I I I I I c c c I " I 1 g - c c
; c c =
s S S S 5 3 2 3 s ¢ = € 5§ 3 2 2
s £ 8 5 £ 5 & 8 s 2 8 8 5 3 £ 8
= © 9 o § S gE 8 O < O

Milchprotein hat den hochsten Anteil an essentiellen Aminosauren

Walther et al., 2022
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U Vitamine
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0.20
0.15
0.10 1
0.05
0.00

* Anreicherung mit
: B1, B2, B12

Vitaminen:

Mandel
Hafer : B2, B12

Kokos: B12
Soja: B2,B12
Walther et al., 2022
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Vitamin C

4
o

Vitamin B6

Agroscope Fabian Wahl
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U Mineralstoffe

5  lodine Die Schweiz ist eine geologisch jodarme
5\_; Region; Hauptversorgung Uber jodiertes Salz
N = 10- (54%) und Milchprodukte (16 - 20%).
S ®
— ‘0_:) 51
2 g . Die Schweizer Bevolkerung befindet sich ganz
§ s g unten auf der Skala der WHO-Empfehlungen
= — Q P | i
= é o f’;‘g @28 Zielgruppe Jahr N UIC Median ~ WHO UIC
SEFS (Mg/L) Schwellenwert
(ng/L)
UK National Diet and Nutrition Survey (n = SlieCll=sl il e 0 190
) Frauen 2008 683 79 100
2845 Erwachsene und Kinder = 4 Jahre) 2015 245 - 100
Jodkonzentration im Urin (UIC) der Konsumenten Stillende 2009 507 75 100
von Pflanzendrinks niedriger als die UIC der Sauglinge 2007 368 91 100
Kuhmilchkonsumenten (79 vs. 132 pg/l, P < 6 Mte 2009 279 91 100

0.001). Dineva, Rayman, et Bath 2021 12 Mte 2009 228 103 100
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@ Produktion von pflanzenbasierten Getranken

e «Aufbrechen"

* Blanchieren: Inaktivieren von Trypsin- & Lipoxygenase-Inhibitoren wmw&, f X
(Soja). i - ﬁ{ [ :""";I;'I{{.}'S
* Braten: freigesetzte Aromastoffe, verbesserter Geschmack, aber N st i
verringerte Proteinldslichkeit. pua it - OO, st S
* Kochen/Einweichen: Verringern der antinutritive Substanzen. e Ory millng
* Extraktion 5
* Optimierung von pH-Wert/Temperatur: beeinflusst die Ausbeute, die s (Eneyme o)
Menge der Fette und die Denaturierung von Proteinen. g
* Partielle enzymatische Hydrolyse: verbessert die Ausbeute und | =i pg
beeinflusst die Proteinloslichkeit. A e 0 iatar At par o ateg] aca
* Formulierung § @E E = :
 Zusatzstoffe, Starkungsmittel, SiRungsmittel, Ole, Stabilisatoren. 5 e A s = - I
* Homogenisierung: Verbesserung der Stabilitat #efméntétioh """ -
1T gl ;z ...... e EERS
I B— Tl '
’<5= Makinen, Wanhalinna etal., 2016 = ®&........ Gackagne), |, Fn Lo PR~ TSR EaN

6102 ‘e Je Jo|In)\ ‘nAbue| sp g1depy

Agroscope Fabian Wahl
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VU Erforschung der Gesundheitswirkung fermentierter LM

Nutrient profiling Metabolic profiling
Food composition and bacterial metabolism Digestion, intestinal transport and metabolism
(biological system 1: lactic acid bacteria) (biological system 2: humans, animal models)

Food Fermented food Biological samples
(milk as model food) (yoghurt as model food) (blood, urine, feces)

Foodomics W Nutrigenomics

Nutrient density biomarkers of food quality Nutrient bioavailability
Nutrient diversity and human health Impact of food on human metabolism
Microbial activity (genomics, metabolomics, Impact of food on gut microbiota
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transcriptomics) Personalized nutrition

Agroscope Fabian Wahl

T 20z Agoscope: Forschungsgruppe «funktionelle Ernahrungsbiologie»
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,Wir kénnen die Welt mit der Gabel verédndern. Dreimal am Tag

haben wir die Mdéglichkeit eine Stimme abzugeben.”
Michael Pollan

Unser Darm braucht Pausen,
daher sollten mindestens 4h
zwischen jeder Mahlzeit liegen

4 Saule fir ein
ausgewogenes Mikrobiom:

Genuss Ernahrung  Sport

” &

Weni
Stresg Z . KA
Z  schlaf

14



Vielen Dank fur lhre Aufmerksamkeit

Fabian Wahl

fabian.wahl@agroscope.admin.ch

Agroscope good food, healthy environment
www.agroscope.admin.ch
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Umwelteinflusse nach verschiedenen funktionellen Einheiten

Q

0 Oér&%act category = Eutrophication norm., GLO (person.year) Impact category = IPCC GWP 100a (2013) (kg CO2 eq) Impact category = Water use (m3)
0.30 1.75
0.00035
C 0.25 1.50
()] 0.00030
E 105 Beverage
0.00025 0.20 ' mm= Almond
3 [0} mmm Coconut
O | 3 0.00020 1.00 mmm Cow_ar
> > 0.15 mmm Cow_gr
0.75 mm Cow_pa
0.00015 1 s Hemp
0.10 . Oat
0.00010 0.50 = Rice
0.05 || Soy
0.00005 0.25 mmm Spelt
0.00000 0.00 0.00
200ml 200ml 200ml
0.030
0.000030 0.30 Beverage
mmm Almond
O 0.000025 0.025 0.95 mmm Coconut
u= ' mmm Cow ar
o) 2 0.000020 0.020 0.20 mm Cow gr
) g ' B Cow _pa
(7)) 0.000015 0.015 ot m— Hermp
| - :
L . Oat
N 0.000010 0.010 010 mm  Rice
.CU mmm Soy
8. Z mmm Spelt
) 0.000005 0.005 0.05 pe
S
g’ 0.000000 0.000 0.00
FSI120_OMN FSI120_OMN FSI20_OMN
Footprint Footprint Footprint
Agri ootp p p 16
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Green, A. (2022). Dr. thesis, ETH Zurich




