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So many people

(and half of Hollywood)
are suddenly thinner,
having swapped their old
diets for a dose of the
diabetes drug Ozempic.

BY MATTHEW SCHNEIER




Axioms

e You can’t fix healthcare until you fix health
e You can’t fix health until you fix diet

e And you can’t fix diet until you know what’s wrong



Definitions

* Food Science: What happens between the ground and the mouth
e Nutrition: What happens between the mouth and the cell

e Metabolic Health: What happens inside the cell



Definitions

* Food Science: What happens between the ground and the mouth
e Nutrition: What happens between the mouth and the cell

e Metabolic Health: What happens inside the cell

IT’S ONLY WHAT HAPPENS INSIDE THE CELL
THAT LEADS TO DISEASE
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New Frontiers of Nutrition

Evolved science-based insights from global nutrition experts to
inform food system/transformation.

The True Purpose Of Nutrition:
METABOLIC HEALTH
OK, what is that?
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Subcellular Pathologies that Belie Aging

1. Glycation (carbon deposits)

2. Oxidative Stress (rusting)

« 3. Mitochondrial Dysfunction (transmission)
* 4. Insulin Resistance (carburetor)

« 5. Membrane Integrity (oil leak)

* 6. Inflammation (rotted fuel lines)

7. Methylation (spark plugs)

8. Autophagy (oil sludge)

Lustig, METABOLICAL, Spring 2021



. The Hateful (or Grateful) Eight E=5

The Diseases That Aren’t Diseases

Subcellular Pathologies that Belie Aging

1. Glycation ---- carbohydrate, fructose, lack of fiber

2. Oxidative Stress ---- glucose, fructose, trans-fats

3. Mitochondrial Dysfunction --- fructose, omega-6’s, trans-fats, lack of micronutrients
* 4. Insulin Resistance --- fructose, branched chain amino acids

* 5. Membrane Integrity --- lack of omega-3’s

6. Inflammation ---- carbohydrate/gluten (in some), omega-6s, fructose, lack of fiber

* 7. Methylation --- lack of folic acid, B; B,,

8. Autophagy --- frequent feeding, lack of fiber

None of these are “druggable”
But they are all “foodable”

Lustig, METABOLICAL, Spring 2021



_The Hateful (or Grateful) Eight E=

The Diseases That Aren’t Diseases

Subcellular Pathologies that Belie Aging

* 1. Glycation ---- NOT amenable to exercise

2. Oxidative Stress ---- NOT amenable to exercise

3. Mitochondrial Dysfunction

* 4. Insulin Resistance

* 5. Membrane Integrity ---- NOT amenable to exercise
* 6. Inflammation

« 7. Methylation ---- NOT amenable to exercise

8. Autophagy

“You can’t outrun a bad diet”

Lustig, METABOLICAL, Spring 2021



The goal:
Metabolic Health
The Strategies:

* Promote Metabolism

* Inhibit Inflammation



Fructose inhibits mitochondrial functioning

1. AMP Kinase — turns on mitochondria

2. Acyl CoA Dehydrogenase Long-Chain (ACADL) — burns fat
3. Carnitine Palmitoyl Transferase-1 — shuttles fat into mitochondria

Graphical Summary
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Softic et al. Cell Metab 30:735, Oct 1, 2019

"The most important takeaway of this study is
that high fructose in the diet is bad," says Dr.
Kahn. "It's not bad because it's more calories,
but because it has effects on liver metabolism
to make it worse at burning fat. As a result,
adding fructose to the diet makes the liver
store more fat, and this is bad for the liver and
bad for whole body metabolism."

C. Ronald Kahn, MD, CEO Joslin Diabetes Center



Systemic Chronic Inflammation
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HOW FOOD AND
DIET IMPACT
THE TREATMENT
OF DISEASE
AND DISEASE
MANAGEMENT

CENTER FOR [

A HUNTER COLLEGE
E%%RE m NEW YORK CITY
MEDICINE )/ FOOD POLICY CENTER
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YOUR MEAL SHOULD COME WITH A WARNING LABEL. HERE'S WHY.




What is the definition of “healthy”?

» Michael Pollan said, “Eat Food. Not Too Much. Mostly Plants.”

» Eat food: Some need a low-fat diet, others need a high-fat diet.

» Not too much: Doesn’t take into account mitochondrial dysfunction.
» Mostly plants: Coke, Doritos, and Oreos are plant-based.
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* It's what’s been done to the food; and really,
* It's what they did to the food that matters.

» And that’s not listed on the food label.



What is the definition of “healthy”?

» Michael Pollan said, “Eat Food. Not Too Much. Mostly Plants.”

» Eat food: Some need a low-fat diet, others need a high-fat diet.

» Not too much: Doesn’t take into account mitochondrial dysfunction.
» Mostly plants: Coke, Doritos, and Oreos are plant-based.

* [t's not what’s in the food;

* It's what’s been done to the food; and really,
* It's what they did to the food that matters. Metabolical
» And that’s not listed on the food label.

The Lure and the Lies of Processed Food,
Nutrition, and Modern Medicine
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Healthy essential fats
Plant based, short chain, polyunsaturated fatty acids
Omega 3s: pregnancy, lifespan, childhood, ADHD, depression
Brain selective nutrients

&

SUPPORT
THE BRAIN

OVERARCHING

Unprocessed food feeds the gut @ | EeanEhls Fructose reduction
Ultraprocessed food causes “leaky gut” | CP Reduce glycemic load
Short chain fatty acids AEsuT spaiaal Appropriate hydration

Fiber contributes to microbiome health Reduce environmental toxins

The Metabolic Matrix



The Metabolic Matrix:

Gut Health

* Digestion, Absorption, Metabolism

* Gutisan organ

* Unprocessed food feeds the gut

* Fiber

» Ultraprocessed food damages the gut

* Microbiome health

FEED
THE GUT



If you don’t feed your gut, your gut will feed on you

Gnotobiotic mice with ; y ; : ;
characterized human Fiber-rich diet Fiber-free diet
gut microbiota

»

V
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fiber
deprivation
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Colon O Mature mucus layer: Microbiota eroded mucus
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layer  microbiota microbiota pathogen fiber degradation mucus degradation

Desai et al. Cell 167:1339, 2016



Higher dietary fiber content correlates
with reduction in chronic disease

FE— i
Soluble + Insoluble Fiber together Sy
protects the liver and feeds the gut: <
s NPT i e
o Acts as a barrier to sugar absorption ‘A T S e O RE R s
o Reduces insulin response k i
o Feeds the intestinal microbiome " o
o Induces the satiety signal sooner o
o Colonic bacteria make short chain fatty acids e P
o Removes cancer cells from colon N
Soluble Fiber alone: e | -
Feeds the intestinal microbiome o " Ry s = SN
Colonic bacteria make short chain fatty acids o b 7
Insoluble Fiber alone: S N e R I T
Induces the satiety signal sooner e
Removes cancer cells from colon T e e e

Reynolds et al. Lancet 393: 434, 2019



The Metabolic Matrix: Feed the Gut

f

Endosperm

* Provides energy

* Carbohydrates,

Bran protein

*“Outer shell”

r
protects seed Germ

«Fibre, B vitamins, W %723

. * Nutrient
trace minerals

Storehouse

B vitamins, healthy fats

» Antioxidants, vitamin E,

\

J

Fiber is critical

* Supports healthy metabolism & regulates
bowel movement through delayed gastric
emptying

* |ncreases satiety

* Helps regulate blood glucose levels

* May help prevent certain cancers

* Lowers LDL (bad cholesterol)

* In Type 2 Diabetics, increasing fiber
consumption may reduce fasting glucose
and HbAlc



The Metabolic Matrix:

Liver Health

* Fat Fraction Maps

* Fructose reduction, metabolism, etc.
* Reduce total sugar, glycemic load

* Fiber

* Appropriate hydration

* Reduce environmental toxins

* |ntestinal barrier

PROTECT
THE LIVER



The Metabolic Matrix: Protect the Liver
MRI Fat Fraction Maps

Fat, Metabolically Healthy Fat, Metabolically Il Thin, Metabolically Il|
Low Liver Fat = 2.6% High Liver Fat = 24% High Liver Fat = 23%



Fructose is metabolized in the liver differently than glucose

20% Glucose <

Glucose

ATP
Glucose-6-P

RIS
Blood
A/_\ Vessel Leptin

Akt
}: Insulin

Pancreas

Glycogen

Insulm

Glycolysis Receptor

Glucose 80%

DNL
-
Citrate ————— Free FattyAad —> Triglyceride Insulin
A
[ Muscle
Citrate
Y
Pyruvate Pyruvate —> ATP+
Mitochondria CO2

Adipocyte -/

@

100% Fructose

N\

Fructose
Fructose-1-P

Glycolysis

\
Pyruvate

< 4—\

Leptin
Resistance
(Starvation) )

ATP
ADP —— > Uric Acid —> +N|tr|c Oxide
Inflammation
Insulin
Insulin
1\
Liver Pancreas
Insulin '
Lipid i

Resist .
esistance Leptin

droplet

‘. \
Cltrate —> Free Fatty Acid

Dyslipidemia

" Triglyceride

Resistance

‘ Citrate 02
Pyruvate — ATP+
CO2

Adipocyte

Obesity




Lustig et al. Obesity 2016
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Olson et al. Nutrients 2022
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9 days‘
fructose
restriction

Lustig et al. Obesity 2016
Gugliucci et al. Atherosclerosis 2016
Schwarz et al. Gastroenterology 2017
Olson et al. Nutrients 2022
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Tight junctions keep bad stuff out
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Tight junctions keep bad stuff out

Gluten is a direct immunotoxin of zonulins, both in intestine AND brain— cause of Celiac Disease

Di Ciaula et al. J Clin Med 9:2648 2020



Fructose also disrupts tight junctions, and lets bad stuff in
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Sugar alters Th17 barrier in the intestine

Kawano et al., Cell 185, 1, 2022

Graphical abstract
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Article

Dietary Intake of Free Sugars is Associated with
Disease Activity and Dyslipidemia in Systemic Lupus
Erythematosus Patients

Maria Correa-Rodriguez ">, Gabriela Pocovi-Gerardino ' , Jose-Luis Ca]le] as-Rubio 3,
Raquel Rios Fernandez 3, Maria Martin-Amada %, Maria-Gracia Cruz-Caparros
Irene Medina-Martinez !, Norberto Ortego-Centeno 2% and Blanca Rueda-Medina 2

. Higher consumption of free sugars in active vs. inactive SLE
(8.60% £ 5.51 vs, 6.36% £ 4.82; p =0.020)
2. Association between consumption of free sugars and number of complications of SLE

Correa-Rodriguez et al. Nutrients 12:1094, 2020



Group A Streptococcus grow better with fructose
than glucose
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Dmitriev et al. J Bacteriol 188:7230, 2006 Orlovska et al. JAMA Pediatr. 74:740, 2017



Fructose and Cancer/Dementia

© CelPress Cell Metabolism

“Sweet death’: Fructose as a metabolic toxin
that targets the gut-liver axis

Mark A. Febbraio':* and Michael Karin*

TMonash Institute of Pharmaceutical Sciences, Monash University, Parkville, VIC, Australia

2Department of Pharmacology, School of Medicine, University of California, San Diego, San Diego, CA, USA
*Correspondence: mark.febbraio@monash.edu (M.AF.), mkarin@health.ucsd.edu (M.K.)
hitps://doi.org/10.1016/j.cmet.2021.09.004

Febbraio et al. Cell Metab 33:2316, 2021
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Check for

in Aging Neuroscience Creck fo

lournal of Genetics and

3 ﬂ;]‘ of Genetics and Genomics on ScienceDirect
& Sl Genomics
ELSEVIER Volume 48, Issue 7, 20 July 2021, Pages 531-539

Cerebral Fructose Metabolism as a

e Potential Mechanism Drivin
Fructose and fructose kinase in . N g
Alzheimer’s Disease

cancer and other pathologies
Richard J. Johnson*, Fernando Gomez-Pinilla?, Maria Nagel®, Takahiko Nakagawa*,

Hongfei Jiang ?, Qian Lin ? Leina Ma ? Shudi Luo ¢, Xiaoming Jiang ¢, Bernardo Rodriguez-Iturbe®, Laura G. Sanchez-Lozada®, Dean R. Tolan®
Jing Fang? o, =, Zhimin Lu®® 2 and Miguel A. Lanaspa’

Jiang et al. J Genet Genom 48:531, 2021 Johnson et al. Front Aging Neurosci 12:560865, 2020



Sugar is the marker for ultra-processed food
56% of the food sold in America is ultra-processed food
Accounts for 62% of the sugar in the American diet

Salty snacks 2 | Beverages 16

Fats and sauces 5 y | J
o ‘ “.
Meat, fish, 11 ——

and eggs

Starchy foods 12 —
and breakfast cereals

Fruit and vegetables 18 / Sugary products 28

Fig 2 | Relative contribution (%) of each food group to consumption of ultra-processed
food in diet

Srour et al. BMJ 365:11451, 2019



The Metabolic Matrix:
Brain Health

* What is your brain made of?
* Healthy & essential fats

* Plant based, short chain, polyunsaturated
fatty acids

* Balance of omega 3 & 6 in the brain

* Omega b6

* Omega 3s: pregnancy, lifespan, childhood
 ADHD and depression

e Brain selective nutrients

SUPPORT
THE BRAIN









Essential Fats: Metabolism and Dietary Sources

Omega-6 1 | Omega-3 |
o — | = 0
18:2n-6 linoleic acid, _ 18:3n-3 alpha-linolenic acid, L .
Soy bean off, LA - Competition - ALA Flax
; Safflower oil ; *. Leaf plants.’
», comoll FADS 1-2 R
1 NN
\/\/\=/\=/\=/¥/\/\ C-OH /&/E/\:/\: = C-OH
20:4n-6, arachidonic acid 20:5n-3 eicosapentaenoic acid, .77
AA EPA s Seafood *.
: Breast milk :
{ Meat, B
* Organs ) (DHA)
Series 2 Series3 N e

Prostaglandins Prostaglandins
Thromboxanes Thromboxanes i
o} Series 4 Series 5 C-OH
AN =N\=NA\=N\=N\=/\/\ :: oy Leukotrienes  Leukotrienes /\=/\=/\=/\=/E/E/\/
22:6n-3, docosahexaenoic acid,
22:5n-6 DPA n-6 . . DHA

I(brain, retina, testis)

immune - metabolic - developmenta
responses



Poor psychiatric health is persistently
linked to low omega-3

Table 2. Fatty acid composition (%) of red blood cell data

in adults with ADHD (n = 30) ADHD @ Prostaglandins, Leukotrienes and Essential
S Fatty Acids (PLEFA)
i
M SD Volume 110, July 2016, Pages 42-47 =
Omega 6 People with schizophrenia and depression have a low omega-
c18: 2n-6 {LA) 13.95 1.62 3 index
[ 1 B- Eﬂﬁ' '[I"D‘ﬂ 1}1}3 Natalie Parletta® & - & porota Zamowiecki® = | Jihyun Cho* "‘,Amy Wilson® & Nicholas Procter® &
EED_ Eﬂﬁ- ﬂ' 3[:' 1}1}5 i::::(;{r)’r:r::“]:,i\jeet::::‘nft;n:;l::a;ﬂ, Kerin O'Dea® "“ John Strachan® "‘, Matt Ballestrin® '7‘,
c20:3n6 1.55 0.36
c20: 4n6 (AA) 13.7 1.35
c22: 4n6 367 0.53 Comparison of Means
¢22: 5n6 0.53 0.10 n-3: M= 5.63,5D=1.25
Total né 387 225 n-6: M= 25.27,5D = 3.74
Omega 3 The omega-3 index in Parletta
Blfang L gl s et al (2016) study was 3.95% in
e ok gx. ol comparison to the omega-3
c22: ond 2.05 0.24 . . L.
c22: 6n3 (DHA] 3.80 0.95 index in NORAA participants

Total n3 6.57 122 which was: 4.33%



* Several meta-analyses have confirmed a small-modest effect size for reducing
a n clinical symptoms of ADHD in children (see Hawkey & Niggs 2014, Clin Psychol Rev)
* Hallahan, Davis et al., Br J Psychiatry, 2016 confirmed an effect size of 0.61 (Cohens

D e re SS i O n d) for reducing clinical depression —in both cases EPA-rich formulations had the
p greatest efficacy



Brain-selective nutrients




The Metabolic Matrix Explains
What Nutrition Needs To Do

¢ The science is clear:
* more soluble and insoluble fiber (to feed the gut)

* |ess fructose (to protect the liver)
* more a-linolenic acid, EPA, DHA (to support the brain)

A Low Insulin Diet = A Real Food Diet

* The challenge is going from knowledge to transformation
* We must "Debunk the Calorie”, and promote metabolic health



SHOPPING CART

Why Ultra-Processed Foods
Are So Bad for You

Recent research finds that highly processed food may pose health risks.

TARA LAW
JAN 09, 2023 9:06 AM PST



Is ultraprocessed food “food”?



Is ultraprocessed food “food”?

Food: Substrate that contributes either to
the burning or growth of an organism



Burning:
Ultraprocessed food inhibits mitochondria

The most important
takeaway of this study is
that high fructose in the diet

; is bad," says Dr. Kahn. "It's

F’“"f%“ — HFD +~— G'“:f“ not bad because it's more
Sﬂi‘;"f-’““m Hyperglycemia  aciaes AneK calories, but because it has
R Ycon ————==\ effects on liver metabolism

ol P S, | S - to make it worse at burning
fat. As a result, adding
fructose to the diet makes
the liver store more fat, and
this is bad for the liver and
bad for whole body
metabolism."

Dr. C. Ronald Kahn, CEO
Joslin Diabetes Center

Graphical Summary

Softic et al. Cell Metab 30:735, 2019



Growth:
Ultraprocessed food inhibits bone growth

Control UPF+CSD
= B. Cortical analysis
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Zarestsky et al. Bone Res 9:14, 2021

Control UPF



CLINICAL
INVTRITIOIN

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

Original article

Consumption of ultra-processed foods associated with weight gain ) |
and obesity in adults: A multi-national cohort study S

Reynalda Cordova *°, Nathalie Kliemann ¢, Inge Huybrechts °, Fernanda Rauber ¢,
Eszter P. Vamos °, Renata Bertazzi Levy ¢, Karl-Heinz Wagner °, Vivian Viallon *,
Corinne Casagrande ¢, Genevieve Nicolas ?, Christina C. Dahm ', Jie Zhang ', Jytte Halkjaer &,
Anne Tjenneland # ", Marie-Christine Boutron-Ruault “/, Francesca Romana Mancini "/,
Nasser Laouali "/, Verena Katzke ¥, Bernard Srour ¥, Franziska Jannasch ™",

Matthias B. Schulze " °, Giovanna Masala P, Sara Grioni 9, Salvatore Panico ',

Yvonne T. van der Schouw °, Jeroen W.G. Derksen °, Charlotta Rylander ‘, Guri Skeie ',
Paula Jakszyn Y, Miguel Rodriguez-Barranco " * Y, José Maria Huerta * “,

Aurelio Barricarte ¥ °°, Lousie Brunkwall °“, Stina Ramne ¢, Stina Bodén *°,

Aurora Perez-Cornago ', Alicia K. Heath €, Paolo Vineis ©, Elisabete Weiderpass ?,
Carlos Augusto Monteiro “ ¢, Marc . Gunter ¢, Christopher Millett ¢, Heinz Freisling "
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Article

Ultra-Processed Food Consumption Associated with Incident
Hypertension among Chinese Adults—Results from China
Health and Nutrition Survey 1997-2015

Ming Li 1* and Zumin Shi 2



Research

JAMA Internal Medicine | Original Investigation

Ultraprocessed Food Consumption and Risk of Type 2 Diabetes
Among Participants of the NutriNet-Santé Prospective Cohort
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'Ultra-processed’ products now half of
all UK family food purchases

Exclusive: health experts warn increasing popularity of industrially-
made food will lead to negative effects such as obesity and poor health

A Some of the UK's best-selling ultra-processed foods. Photograph: Jill Mead for the Guardian

Sarah Boseley Health editor
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Americans Are Eating More Ultra-
Processed Foods: How to Cut Down
on Them

Fast food such as hamburgers are among the ultra-processed foods that people are eating more often. Evrim Ertik/Getty

‘ 57% of US consumption
73% of the US food supply
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Processed Food—An Experiment That Failed

Those of us who have participated in science know that
9ofevery 10 experiments are failures. Now imagine that
thelast50 years has been a grand clinical research experi-
ment, with the American population as unwitting partici-
pants, conducted by 10 principal investigators—Coca-Cola,
Pepsico, Kraft, Unilever, General Mills, Nestlé, Mars,
Kellogg, Proctor & Gamble, and Johnson & Johnson. In
1965, these corporations posed the hypothesis that pro-
cessed food is better than real food. To determine ifthe ex-
periment was asuccess or a failure, we have to examinethe
outcomevariables. Inthis case, there are 4 food consump-
tion, health/disease, environment, and cash flow, divided
into companies, consumers, and society.
Processed food is defined by 7 food engineering crite-
ria: itis mass produced. is consistent batch to batch, is con-
sistent country to country, uses specialized ingredients from
specialized companies, consists of prefrozen macronutri-
ents, staysemulsified, and has long shelflife or freezer life.!

JAMA Pediatrics March2017  Volume 171, Number 3

Furthermore, 11 nutritional properties distinguish pro-
cessed food.? (1) Too little fiber. When fiber (soluble and
insoluble) is consumed within food, it forms a gelatinous
barrier alongthe intestinal wall. Thisdelays theintestine’s
ability to absorb nutrients, instead feeding the gut micro-
biome. Attenuation of the glucese rise results in insulinre-
duction. Attenuation of fructose absorption reduces liver
fat accumulation. (2)and (3) Too few w-3 and too many w-6
fatty acids. w-3s are precursors to docahexaenoic and ei-
cosapentanoicacids (anti-inflammatory). Conversely, w-6s
are precursors of arachidonic acd (proinflammatory). Our
ratio of w-6 to w-3 fatty acids should be approximately 1:1.
Currently, our ratio is about 25:1, favoring a proinflamma-
tory state, which can drive oxidative stress and cell dam-
age. (4) Toofew micronutrients. Antioxidants, suchas vi-
‘tamins Cand E, guench oxygen radicals in peroxisomesto
prevent cellular damage, while others, such as carotenoids
and a-lipoicacid, prevent lipid peroxidation. (5) Too many

jamapediatrics.com



Impact: Walnut Creek Spotlight - 3rd Silver Level District

Eat Real Featured Meal — —

CHILD NUTRITION
og SERVICES
Housemade Baked Ziti ®
Served with 100% whole grain pasta &
freshly prepared marinara sauce

Plain milk is nutrient rich and
contains no added sugar.

Seasonal strawberries and
kiwis are sourced locally
from Watsonville and

Why this matters x

e hining : Gridley respectively.
Excess sugar negatively 2
impacts your ability to learn. Why this matters?

Local sourcing of produce
helps support businesses in
our community and the
planet’s health.

Marinara sauce is made
from scratch using

minimally processed
ingredients,

The salad bar is stocked
with a variety of fresh, local
vegetables, including
carrots from Bakersfield
and romaine for Caesar
salad from Salinas.

Why this matters?
This sauce is filled with
nutritious whole food
ingredients & does not
contain any added sugar or
other harmful additives
found in pre-made sauces.

Why this matters
Salad bars with fresh, local produce provide

the opportunity to try a variety of fruits &
vegetable

Served with 100% whole grain pasta.

Why this matters?

Whole grain pasta contains fiber to support
healthy digestion & is packed with micro This meal sh
nutrients to grow a healthy body.

t Real Certification!

Learn more a alnut-creek-is-certified

WCSD Eat Real Certification Highlights

% 66% of produce is sourced locally (34% increase
from 2019)

% Removed an average of 7 Ibs of added sugar
per student per year from breakfast grains
alone

% Nothing on menu contains more than 3 tsp of
added sugar

% Increased plant-based menu options
From O to 5 at K-5 and K-8 sites
k From1to 7 at 6-8 sites

% Saw lunch participation increase by 73% and
breakfast by 2400% from 2019 to 2023
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Prospects for the true cost accounting of food
systems

Evaluating food sysbems in a holistic way is paramount to their transformiation. Recent initiatives show how true
cost accounting can help achieve that transformation at policy, product, organizational, farm, and investment levels.

Ty Habior; it howmen Conctflafa; kel D Syt B vt bl Innves Measuring the Current and Hidden Costs of Today’s Food
(global estimates for 2021 in § trillions)
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Ultraprocessed foods are only - ~[a

“cheap” when the costs of their

negative metabolic impactare  °
externalized to health care and .|

. _6 _
public health budgets. 2
10 A —
$1T -$10T
42 A
Global food Health costs Environmental ~ Economic costs Net value
consumption costs
costs

Scientific Group of UN Food Systems Summit 2021



What Good Nutrition Needs To Do to Improve
Metabolic Health

. The science is clear:

» more soluble and insoluble fiber (to feed the gut)
» more a-linolenic acid, EPA, DHA, micronutrients (to support the brain)
* less sugar (to protect the liver)

A Real Food Diet

« Can the food industry re-engineer its current
practices?
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Eliminate or reformulate ultra-processed foods?
Biological mechanisms matter
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10/18/21, 1:30 PM ‘Intake of added and free sugars should be as low as possible”: EFSA confirms sugar consumption a risk factor in chronic diseases

Increased ultra-processed foods (UPFs) in the food sup
lence and related chronic diseases. To address this publ
elimination of UPF categories will require improved uni FOOD

UPFs lead to overconsumption and poor health. navigator.com m

‘Intake of added and free sugars should be as low as
possible”: EFSA confirms sugar consumption a risk factor in
chronic diseases

By Katy Askew ([
22-Jul-2021- Last updated on22-Jul-2021 at 15:46GMT



Can technology help, and turn a profit?

Ingredients

* Primary — low or no calorie sugars/sweeteners
» Secondary — non sugar / sweetener ingredients
» Healthy Fats (functional and supplemental)

+ Dairy-based ingredients

* Processing

 Filtering out sugar

» Enzymes that eat glucose and fructose

* Fiber products

« Caramelizing or other processing techniques
» Optimizing lactose/fat/protein content

» Fruit flavored beverages with no calories

+ Packaging
» Juice in functional “shots,” supplemented with vitamins, minerals, and fiber

 Data Science
+ Recommendation engine
* Procurement and distribution model
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Re-engineering ultraprocessed
foods to feed the gut, protect the
liver, and support the brain

Timothy S. Harlan*, Rachel V. Gow?, Andreas Kornstadt?,

P. Wolfram Alderson* and Robert H. Lustig®

Sugar reduction
Non-nutritive sweeteners
Fats

Fiber

Dairy-based ingredients
Processing

Packaging

Food data science

WORLD
ECONOMIC
FORUM

Koo

Health Meets Food
through a Metabolic Matrix

An Actionable Idea by a Member of the World Economic Forum’s Regional Action Group
for the Middle East and North Africa

this prototype and bring it to the United Nations Food Systems
Summit and other international fora as an example of how a
metabolic paradigm shift is not only possible, but necessary.

To work towards this outcome, the metabolic matrix
developed by KDD proposes a scalable and replicable prototype
for fundamentally shifting the basis for making commercial food
and beverage products, built upon a new and safe paradigm of
food processing that promotes metabolic health.

Call to action

This Actionable Idea is a call to action, contributing to:

Action 1: Principles of Stakeholder Capitalism for the
Middle East and North Africa

Principle 5: Mitigating global health risks

Governments and the private sector are called upon to
cooperate on a regional lavel in order to mitigate the impact
of global health risks affecting their populations, as well as
guest workers, and collaborate in such areas as research
and development, digital health, and vaccine development
and distribution.

FIGURE 1: KDD product metabolic matrix

¢

Action 2: UN Sustainable Development Goals Support the
brain
UN SDG3: Ensure healthy lives and promote

well-being for all at all ages

UN SDG12: Ensure sustainable consumption

OVERARCHING
and production patterns VERARGHI

ELEMENTS
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Protect the
A new paradigm: health meets food

“Metaboalic health” — the primary marker and outcoma of nutritional
security — needs to be re-conceptualized as a fundamental
organizing principle to drive food system change. To achieve this
outcoms, the Kuwaiti Danish Dairy (KDD) company, cumently
working with an independent, evidence-based food re-engineering
team, seeks the support of stakeholders from the Regional

Action Group for the Middie East and North Africa to champion

‘® The key to understanding chronic disease is that there
are not four separate problems - nutrition, metabolism,
inflammation, immunity; there's only one, but they are all related.

Robert H. Lus
Endacrinology.

What is “food re-engineering"?

Food re-engineering Is the scientific approach to creating foods with metabolically supportive ingredients and processes. The
science behind such an approach looks beyond the product to health outcomes, crafting functional foods that are designed to
protect our health, economy and the envirenment. Linking good food, metabolism and health reduces or efiminates preventabla,
diet-related diseases and the burdensome financial burdens they foster,




TABLE 3 Product and Ingredient Testing (Eurofins).

Macronutrients Vitamins Micronutrients Heavy metals Other
Omega-3 polyunsaturated fatty acids Vitamin A (Retinol) Choline Lead Anthocyanins
Saturated Fats Vitamin A (Beta Carotene) Sodium Arsenic Polyphenols
Omega-6 polyunsaturated fatty acids Vitamin D Copper Cadium Flavonoids
Vitamin E (Tocopherol
Transfats Magnesium Mercury Glyphosate
Profile)
Colony Forming Units
Total protein Vitamin C (Ascorbic Acid) Maganese
(CFUs)
Amino acid profile Vitamin B1 (Thiamine) lIodine Juice Authenticity
Sugar profile Vitamin B2 (Riboflavin) Iron
Fiber profile Niacin Phosphorus
Vitamin B5 (Pantothenic
Potassium
Acid)
Vitamin B6 (Pyridoxine) Selenium
Vitamin B12 Zinc
Total folate Calcium




New Products on the Shelves in Kuwait

original

re-engineered

Nutrition Facts

Nutrition Facts

servings per container

Serving size (106g)

Amount per serving

servings per container

Serving size (106g)

Amount per serving

WATER, COW'S SKIMMED MILK POWDER, SUCROSE,

original

re-engineered

Nutrition Facts

Nutrition Facts

servings per container

Serving size (100g)

Amount per serving

servings per container

Serving size (100g)

Amount per serving

serving of food contributes to a daily diet. 2,000 calories a
day is used for general nutrition advice.

WATER, COW'S SKIMMED MILK POWDER, ERYTHRITOL,

serving of food contributes to a daily diet. 2,000 calories a
day is used for general nutrition advice.

Calories 80| Calories 50| | calories 200 | |calories 140
[ i * o i *
TR AL Va";; Crrpre % Dally Va";f/ % Daily Value* % Daily Value*
Lo > | | Total Fat 10g 13% | | Total Fat 10g 13%
Saturated Fat 1.5g 8% Saturated Fat 1.5g 8%
Saturated Fat 9g 45% Saturated Fat 7g 35%
Trans Fat Og Trans Fat Og D = =
Cholesterol 5mg 2% | | Cholesterol 5mg 2% 9 rans Fat Og
Sodium 75mg 3% | | Sodium 75mg 3% | | Cholesterol Smg 2% | | Cholesterol 20mg 7%
Total Carbohydrate 12g 4% Total Carbohydrate 13g 5% Sodium 40mg 2% Sodium 45mg 2%
Dietary Fiber 1g 4% Dietary Fiber 1g 4% Total Carbohydrate 24g 9% Total Carbohydrate 22g 8%
Total Sugars 11g Total Sugars 4g Dietary Fiber 0Og 0% Dietary Fiber 0g 0%
Includes 7g Added Sugars 14%T Includes 0g Added Sugars 0%t Total Sugars 21g Total Sugars 6g
Protein 3g Sugar Alcohol 8g Includes 16g Added Sugars 32%t Includes Og Added Sugars 0%t
| Protein 3g Protein 3g Sugar Alcohol 7g
Vitamin D 2.2meg 10% | | E——— | S | P otein 49
Calcium 110mg 8% | |VeaminDOmeg 0% | | Vitaenin O Omeg 0% | |
Iron 0.3mg 2% Calcium 110mg 8% Calcium 80mg 6% Vitamin D Omcg 0%
Potassium 190mg 4% Iron 0.3mg 2% Iron 0.7mg 4% Calcium 100mg 8%
“The % Daily Value tells you how much a nutrient in a Potassium 190mg 4% Potassium 290mg 6% Iron 0.7mg 4%
32?:31&73%3;:}‘:&?3;13?&” 2000 miorled 8 “The % Daily Value tells you how much a nutrient in a *The % Daily Value tells you how much a nutrient in a Potassium 310mg 6%

*The % Daily Value tells you how much a nutrient in a
serving of food contributes to a daily diet. 2,000 calories a
day is used for general nutrition advice.

WATER, SUCROSE, FULLY HYDROGENATED COCONUT OIL,
COW'S SKIMMED MILK POWDER, ALKALIZED COCOA
POWDER, SWEET WHEY POWDER (FROM COW'S MILK),
MILK FAT, STABILIZER (VEGETABLE MONO- AND
DIGLYCERIDES OF FATTY ACIDS E 471, LOCUST BEAN GUM
E410, GUAR GUM E412)

WATER, MILK FAT, COW'S SKIMMED MILK POWDER,
ERYTHRITOL, STABILIZER (POLYDEXTROSE E1200),
ALKALIZED COCOA POWDER, SWEET WHEY POWDER
(FROM COW'S MILK), MONK FRUIT JUICE CONCENTRATE,
MODIFIED WAXY MAIZE FOOD STARCH (E1412), STABILIZER
(VEGETABLE MONO- AND DIGLYCERIDES OF FATTY ACIDS
E 471, LOCUST BEAN GUM E410, GUAR GUM E412),
SWEETENER (STEVIA)

ALKALIZED COCOA POWDER, MILK FAT, EMULSIFIER AND
STABILIZER (MONC- AND DIGLYCERIDES OF FATTY ACIDS
E471, CARRAGEENAN E407, GUAR GUM E412), SODIUM
CHLORIDE, VANILLA FLAVORING ((53%) PROPYLENE
GLYCOL E1520, (27.4%) WATER, (8.9%) SUCROSE, (3%)
GLYCERINE E422, (1%) INVERT SUGAR, FLAVORING
SUBSTANCES, FLAVORING PREPARATIONS), VITAMIN A
(VITAMIN A ACETATE), VITAMIN D3 (CHOLECALCIFEROL)

ALKALIZED COCOA POWDER, MILK FAT, STABILIZER
(ACACIA GUM E414, GELLAN GUM E418), SODIUM
CHLORIDE, VANILLA FLAVORING ((53%) PROPYLENE
GLYCOL E1520, (27.4%) WATER, (8.9%) SUCROSE, (3%)
GLYCERINE E422, (1%) INVERT SUGAR, FLAVORING
SUBSTANCES, FLAVORING PREPARATIONS), SWEETENER
(STEVIA)

FIGURE 1
XXX




Strategies for Advancing Metabolic Health

Public Health Intervention
(one population at a time)

Personal Intervention
(one patient at a time)

Technological Innovation
(one company at a time)



