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ADEQUATE NUTRITION

The measure for hunger compiled by FAO, defined as
undernourishment

refers to the proportion of the population whose dietary
energy consumption is less than a pre-determined threshold or
suffering from food deprivation.
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This threshold is country specific and is measured in terms of
the number of kilocalories required to conduct sedentary or
light activities.
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WHAT IS PROTEIN?

Contain All 8 Essential Amino
Acids

- Protein Is Used By Your Body

To Produce, Maintain & Repair

Its Cells 2
85 - Protein Is Constructed From )
82 Long Chains Of Amino Acids g
g £ :
£ £ - Complete Proteins Contain Al :
£ 8 Essential Amino Acids g
§ - Incomplete Proteins Do Not
§




ESSENTIAL AMINO ACIDS
VERSUS

NONESSENTIAL AMINO ACIDS

Nonessential amino
acids can be
synthesised by the
human body

Essential amino
acids cannot be
synthesised by the
human body

Adults can
synthesise 11 amino
acids

Adults cannot
synthesise 9 amino
acids

Examples include
alanine, asparagine,
aspartic acid, cysteine,

Examples include
histidine, isoleucine,
leucine, lysine,

Can be
synthesized by the
human body

Must be obtained
from the daily
diet

EEEEEEEEEEEEEEEEE NN E SN NN NN NN EEEEEEEEEE methionine, glutamicacid,
Known as Known as phenylalanine, glutamine, glycine,
indispensable amino dispensable amino threonine, tryptophan proline, serine and
acids acids and valine tyrosine
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FUNCTION OF ESSENTIAL AMINO ACIDS

Histidine supports the Isoleucine promotes muscle Leucine enhances muscle
central nervous system, recovery and repair, aids in recovery and stamina,
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enhances immunity, and blood clotting and wound stimulates growth
assists in tissue repair, healing, and regulates energy hormone production ana
maintenance of pH, and and blood sugar levels. the release of insulin,
synthesis of hemoglobin. promotes growth and

repair of bone tissue, and
speeds wound healing.



FUNCTION OF ESSENTIAL AMINO ACIDS

Lysine assists muscle Methionine initiates protein Phenylalanine acts as the
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tissue growth and repair, synthesis, detoxes the body precursor of tyrosine and
aids in the synthesis of lead and mercury, helps plays a potential beneficial
of collagen and the the liver metabolize fats, role in depression,
absorption of calcium, assists in the absorption and vitiligo, multiple sclerosis,
boosts the immune system, bioavailability of selenium Parkinson’s disease,

and helps ward off viruses. and zinc, and acts as one of attention deficit-

the main sources of sulfur in hyperactivity disorder, and
the body. rheumatoid arthritis.




FUNCTION OF ESSENTIAL AMINO ACIDS
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Threonine acts as a Tryptophan acts as a Valine helps maintain the z
precursor of serine and precursor of niacin as well as body’s nitrogen balance, g
glycine, helps form collagen serotonin, which assists in supports the immune =
and elastin, assists in promoting self-esteem, helps and central nervous ‘Z’
preventing fat accumulation prevent heart disease and systems as well as ?‘f}a
in the liver, helps build osteoporosis, and aids in the normal cognitive function, £
strong bones and tooth regulation of sleep, appetite, and aids in muscle

enamel, promotes wound vasoconstriction, vasodilation, metabolism, tissue repair,

healing, and helps memory, and learning. and blood sugar control.

maintain the integrity of
gastrointestinal mucosa.



Unfortunately, deterioration in Food security and nutrition
happened in many countries during the last 2 decades

25/05/2022

amiragdarwish@yahoo.com



United
States of

SAVING
LVES
CHANGING

LVES

HUNGER MAP 2022

Russian Federation

Australia

Up to 811 million people — 1 in 10 of the glabal
population - do not get enough to eat

<2,5% 2.5-4.9% 5-14,9% 15-24,9% 25-34,9% >35% /11750
L ¥ o

Prevalence of undernourishment in the total population (percent) in 2018-20
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SAVE OUR PLANET

- By 2050. global meat demand will be 70% higher than today's level.

- Livestock takes up 70-77% of global agricultural land

- Each year, 77 billion land animals are slaughtered for food

« Our planet simply doesn't have enough land and water to produce this much meat using animals.
- These are true steps towards sustainability

25/05/2022

Ministry of Agriculture, Forestry RUW/ATdL R eI EY L]y

Projected world population until 2100

and Fisheries of Japan reported

that global demand for meat is Bl mﬁﬂﬁ‘ﬂ b|II|on
on the rise; demand for meat, [POSES fiiidkikd i dd b|II|on

i.e. total of beef, pork, and

poultry, which ’was 189.46 Bt *m""m*" blIIlon
milon_tors n 1055, 1= [T

forecasted to expand to 339.52

million tons by 2025. 2AO0 i’l‘ﬂﬁﬂiﬂ#ﬂ"ﬂ"ﬂi bmign

Source: United Nations Department of Economic and Social Affairs, \’ 2015
Population Division, World Population Prospects: The 2015 Revision ¥  TVTIE FOR
Produced by: United Nations Department of Public Information S SLOOAL ‘\CT'O"'.
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CARBON FOOTPRINT

Food's carbon footprint, or foodprint
measured by carbon dioxide equivalent
(<g)

-ls the greenhouse gas emissians [vwater
wvapaoar (HZ20), carbon dioxide (CO2Y,
methane (CHA), nitrous oxide (MKN20), and
ozone ((3)] produced by growing, rearing,
farming, processing, transporting, staring,
cooking and disposing food.

25/05/2022

- The newvw labelling will better inform
people who wwant to understand the
environmental mpact their food on climate
change.

S
o
(&)
o
o
=
@®©
>
®
=
2
2
—
©
ge
(eT0]
©
—
S
©

Eatz)

[HEY
[HY
—




CARBON FOOTPRINT
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kg CO.e
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CARBON FOOTPRINT

(kg CO2e/kg)

Soybean 0.78

Tofu 0.57

Soy Protein Isolate 20.20

25/05/2022

Comparator

Proteins* Textured Vegetable Protein 20.28

Beef Mince 32.13 43.02 39.93 33.03

Chicken Breast 4 96 4.58 4.58 4.58

Pork Primal Cut 11.09 10.14 9.95
Mycoprotein 0.79

Quorn Mince 1.29 1.39 1.58 1.50
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Quorn

Protein** Quorn Pieces 23 1.35 1.63 1.41

Quorn Fillets 1.26 1.46

Quorn Sausages 1.34

*Average footprint
**Upper limit footprint




CHANGING CONSUMPTION PATTERN

I Changing consumption patterns can improve the environment I

i

The SDGs
(2015) by
the United
Nations
and are
intended to
be
achieved
by 2030.

LOBAL ECOSYsTS,
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G000 HEALTH

AND WELL-BEING
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The determinants of

~ health and well-being
C in our neighbourhoods
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FUNGI-BASED PROTEIN SOLUTIONS

Increased demand to food and changes in climates due to
greenhouse effect have led to a trend toward alternative sources
for production of protein such as microbial production
e.g. mycoprotein with numerous benefits including

time, energy and cost savings and environmental sustainability.

Recently, all characteristics of mycoprotein as meat alternatives
including sensory, environmental, economic and marketing,
health and safety aspects are studied

Production of mycoprotein does not result in changes in climates,
increases in greenhouse gas emissions, degradations of lands or
- pollution of freshwater resources.

o
(o]
o
N
S~
LN
o
S~
LN
(@]
IS
(@]
=
o
o
=S
()
®
<=
2
2
S
©
©
{o14]
©
=
€
©




FUNGI-BASED PROTEIN SOLUTIONS

Fungal-derived mycoproteins are gaining in popularity due to
1% TAKE A their healthy nutritional profile, ability to be produced at low

ﬁITTEHIE cost, environmental benefits and resilience to landscape

RIGHT limitations such as flood or drought

DIRECTION
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Why mycoprotein can be ideal to make a variety of substitute meat products? -



FUNGI-BASED PROTEIN SOLUTIONS
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FUNGI-BASED PROTEIN SOLUTIONS

Vegans eat no animal and no animal-derived
products

Vegetarians don't eat animals, but may eat
products that come from them (such as dairy
and eggs)

OMNIVORE  VEGETARIAN  VEGAN
VEGETARIANS Don't Eat:
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NUTRITION FACTS

Nutrition Facts Researchers compared milk protein with mycoprotein and found “equivalent”
Mushrooms, white bioavailability.
Sources include: USDA g
Amount Per 100 grams ~ Total Carbohydrate 3.3 g 1% S
Calories 22 Dietary fiber 1 g 4% £
% Daily Value* Sugar2 g S
S
Total Fat 0.3 g 0% Protein 3.1 g 6% 2
2
Saturated fat 0.1 g 0% Vitamin C 3% Calcium 0% <
Cholesterol 0 mg 0% Iron 2% Vitamin D 1% %
Sodium 5 mg 0% Vitamin B6 5% Cobalamin 0%
Potassium 318 mg 9% Magnesium 204,

15 )

*Per cent Daily Values are based on a 2,000 calorie diet. Your daily values may be higher or lower
depending on your calorie needs.




NUTRITION FACTS

Macro and micronutrients Fungi-based food proteins Plant-based food proteins Animal-based food proteins
Mycoprotein* Mushrooms Tofu, soya Chickpeas Chicken breast; Beef mince
(shitake, bean (re-heated) meat only (stewed)
conkad % (casseroled)
/

Energy (kcals/100g) 160 209

Protein (g/100 . . . o . . 28.4 21.8
N Choline It is neither a vitamin nor a mineral grouped with

Carbohydrate (g/1 . T 0.0 0.0

Fat (3/100g) the vitamin B complex due to its similarities 5.0 135

Of which satu * Choline is required to produce acetylcholine, a 0.6 475

9 0.0
36 017
6.0 5.0

neurotransmitter that plays an important role in regulating
memory, mood and intelligence . It's also needed for the
process that synthesizes DNA, which is important for brain

Vitamin B12 (ng) . Tr 0.8
Galcium (g function and development o iy
Phosphorous (mg) 210 a3
Iron (mg) 1.9 0.5 0.83
Magnesium (mg) 49 ] 23 44 25 11
Zinc (mg) 76 N 0.7 1.1 1.1 2.1
Potassium (mg) 71 120 281 270 163
Choline (u.g) 180 NR NR NR NR NR

Dataset code MNA 13-295 13-670 13670 18-307 18470
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o Rich Source of

Essential Nutrition

Helps Manage
Weight

o Enhances

Iron Absorption

Helps Prevent
Diabetes

NUTRITION FACTS

BENEFITS OF EATING MUSHROOMS
e Alleviaties 0 Fights

Adrenal Fatigue Inflammation o Helps Fight
Cancer
Lowers o Lowers o
Cholesterol Blood Pressure Enhances
Memory

— 0 Boosts the

Immune System

g @ Aids Nutrient

Absorption
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NUTRITION FACTS

. B _ W alin . . T=olelci 3 Phensylalan :
Essential amino Threon Methioana I eirpcin ) ILwvsine
acids e Thr “al ne Mhviet ]]i = Len Phe Iws
Clowrs 11.31 1025 o 00 4 .55 2 03 1. <44 085
> Sheep .07 lb 3 85 088 316 S5.90 11.67
5.0
- Chiclken 3. 64 /3_31 ) 1 973 2655 3. 32 369
=
= i 3076 =1 [ 94 2T 02 557 T.a3
Fish - - - - 3 86 -
x5
Shrimp o ad 370 A - 65 21 L 303
Egcos 431 269 332 2 36 517 21.52 R
) Clows o980 181 26 = o 54 6.55 /4_44
PTallc 3
21 \\‘
Sheep 487 3.35 6.00 967 544 3.40 Bo0
White o 5.56 287 5.12 2_99 4 .56 2.93 5.59
. soft
chees
=
de Sheep 4 87 275 5 30 Q. 80 4. 99 3 87 363
froan
b Mushroom ERE [ 3.70 3.26 [ 3.31 3.54 5.14
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NUTRITION FACTS

. Prolin Twro
MNon-essential Acpartic Glutanuic Glyrcine Aroinine Alanine e =t
(= ne
anmHno acids acid Ssp acid Glu L LT Do Aldla
Pro T
Clows 0. 7o 0.9 300 5. 98 Fooz 313 278
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SINGLE CELL PROTEIN (SCP)

Single cell protein (SCP)

 Is a protein produced in microbial and algal cells, is
an option with potential.

(1 Recent interest in SCP has focused on the
valorization of side streams by using
microorganisms to improve their protein content

(J Researchers compared milk protein with
mycoprotein and found “equivalent”
bioavailability.

J Increased use of mixed populations, rather than
pure strains in the production of SCP.

J The use of methane as a carbon source for SCP is
reaching commercial scales

25/05/2022
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SINGLE CELL PROTEIN (SCP)

k
LR ASEAN Single Cell

= Malaysia Protein Market
m Indonesia 2020-—2030

w Philippines

=m Vietnam — 5

= Thailand 9 3 O/
~

m Rest of ASEAN - 0

(2020-2030)

o Species o o Applicationeo

25/05/2022

Key Market Strategies

B3R

Top Opportunities in Alternative
Protein Space to Source Protein
Jrom Hurman Microbiome

o
P

Increase RE&D in Projects Focused

Algae
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Bacteria

Fungi
on Enhancing Regional Food
Safety and Sustainability s Foo.d and Beverage
Yeast m= Animal Feed and Pet Food 25
m= Dietary Supplement
v Others

g TRANSPARENCY

BAAMXKET RESEARCH
- e Act - .

ww . transparencymarketresearch.com




SINGLE CELL PROTEIN (SCP)

Organism

Substrate

Protein
content (%2%)

Aspergilfus ffavus Rice bran 10
Asperoilfus rniger Apple pomace 17-20
Banana wastes 18
Rice bran 11
Sticlkwater 49
Potato starch processing waste 38
VWaste liquor 50
Aspergillus ochraceus Rice bran 10
Asperoilius ornyzae Rice bran (deciled) 249
Candida crusei Cheese wihey a8
Candida troprcaflis Molasses 56
Bagasse 31
Candida utiis Poultry litter; Waste capsicum powder 29
48
Potato starch industry waste 46
Chrysonifia sitophilia Lignin 39
Cladospornum cladosporioides Rice bran 10
Debaryomyces hansenii Brewery's spent grains hemicellulosic hydrolysate 32
Fusariurm sermitecturn and sp 7 and spZ2 Rice bran 10
VFusaricm venenatumn Glucose (Product:Quorn ' ™) 33
Hanseniaspora uvarum Spoiled date palm fruits 49
Kefir sp. Cheese whey 54
Crange pulp, molasses, brewer's spent grain, whey, potato pulp, mailt spent 24-39
rootlets
Kluywveromyces marxianus Cheese whey 43
COrange pulp, molasses, brewer's spent grain, whey, potato pulp 59
Nionascus ruber Rice bran 10
Unspecified, marine yeast Prawn shell wastes S1—-70
Peniciffitrrn citrinegsyy Rice bran 10
FPleurotus florid= Vvheat straw s3
ISaccharomyces cerevisiae Orange pulp, molasses, brewer's spent grain 24
Trichodernrmna harzianum Cheese wihey filtrate 34
Trichroderma virkdeae Citrus pulp 32
Inulin, crude oil, glycerol waste hydrocarbons a8-54

rYarro wia fipofytica
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CARBON FOOTPRINT
Mvycoprotein

“Steaks” made from fungi (Fusarium
venenatum)... Are we ready??

A new class of fungi-based steaks. cultivated from a
fast-growing micro-organism, may be a paradigm-
shifting meat alternative.

25/05/2022

—mergy “the first in market to produce whole
cuts of plant-based meat in the form of steak
and chicken breasts.”

Made mostly from filamentous fungi, a kind of
fast-growing micro-organism that branches quickly
into thread-like networks of cells called mycelium.

Emergy company was founded in 2016 after two
PhD students at the University of Colorado,
Boulder, decided to apply their scientific expertise
to the realm of food. Justin Whiteley, a
mechanical engineer focused on materials
science, and Tyler Huggins, an environmental
engineer, studied the ways biology might be
used to create hyper-efficient new products.
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Nationally determined contributions (NDCs) are at the heart of the Paris Agreement and the achievement
of these long-term goals. NDCs embody efforts by each country to reduce national emissions and adapt to
the impacts of climate change.
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SINGLE CELL PROTEIN (SCP)

Europe ol : | — & greal for
: { AT SPAGHETTI BOLOGN

ke cotlage pees
P The.

— Guardian
Europe Meat € _..iute Marke,

is expecte .oreach
by 2027
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Grc ingata
(20 1-2027)

£
o
O
(@)
o
i
©
>
®
<
2
2
—
©
©
0
©
—
£
©

N
(00]
|

Mycoprotein (2016)
Steaks made from
Fusarium venenatum




NUTRITIONAL AND SAFETY ANALYSES OF SCP

Nutritional values

(I Nutrients content (Protein, fat, carbohydrates, moisture, ash)
JFatty acid profile

(J Amino acid profile

JdMinerals

Food safety considerations

(J Natural contaminants

1 Including fungal toxins (mycotoxins)

= Liquid chromatography-mass spectrometry (LC-MS)

= High performance liquid chromatography (HPLC)

1 Allergens

(d Heavy metals such as lead (pb), cadmium (cd), arsenic (as) and mercury (hg)
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SAFETY CONSIDERATIONS OF SCP

J QuornTM mycoprotein underwent extensive testing for the presence of
mycotoxins or other toxic compounds before being approved for human
consumption

 The particular strain of F. venenatum does not produce mycotoxins under
production conditions, but the process is still monitored to ensure none are
present.

 The initial safety testing for QuornTM mycoprotein involved 16 years,

(J Many more years required to gain approval for sale outside the UK

 Yarrowia lipolytica is another fungus whose safety has been extensively
assessed

(J Demonstrating that it would be safe to use in a variety of food applications

(d Commercial production of SCP is limited due to operating costs, and to the
cost of nutritional and toxicological assessments
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CLEAN LABEL SOLUTIONS “®

> Functionality: Function as the same  Clean label "is ~a consumer driven
replaced ingredient. movement, demanding a return to real

food &transparency through authenticity.

> Cost: Affordable
> Availability: of certified ingredients ~ [ngredients  Nutrition  Sustainability
« Free-from artificial - Removal of negatives « Organic, Non-GMO
> Consumer friendly shatiiin I o e ORI
> Food safety concerns et Y-,
» Tractability: Easy for ongoing ™™™ SRR
monitoring

CLEAN g 4
LABEL

25/05/2022
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Highlighted RECOMMENDATIONS

According to Paris Agreement 2015, Nationally determined
contributions (NDCs) embody efforts by each country to
reduce national emissions and adapt to the impacts of
climate change.

Especially in food systems activities that is responsible for
abut 37% of total emissions

25/05/2022

National and International initiatives spreading
awareness and changing consumption patterns,
adequate nutrition and least food waste on either
on household or food producers levels.

GLOBAL WARMING
AWARENESS
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Establishment of unified international legalizations
for safe production and global trade.
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Sports Nutrition and Sustainability: Steps
Towards A Healthier Planet
My Editor Roles s Cordions

| Guest Associate Editor
.h\ fq in Sport and Exercise Nutrition
A

https://www.frontiersin.org/research-topics/37178/sports-nutrition-and-

sustainability-steps-towards-a-healthier-planet
i‘ frontiers E Sports Nutrition and

Sustainability: Steps Towards A

in Nutrition 12 sections @ i Healthier Planet
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