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PLANT MEAT: CARNIVORE NO MORE

The combination of popu|o+ion
groerh ond rising environmentfal
pressures means the new pro-
tein demand will have to be met b\/
more than animals. There is no doubt
that animal-free proteins evenJruoHy
become @ signh(iconJr part of the g|o|oc1|
meat and dairy market. However, it
is true that consumers experimenting
with vegan, vegetarian or flexitarian
|iFes+y|es are often |ool<ing for p|on+—
based foods similar to those Jrhey are
cutting from their diet.

For p|on+—boseo| alternatives, fexture
and flavor remain a huge cho”enge,
not to mention that it may be su rprising
to consumers that many p|0n+—bosed
foods contain significcnﬂy less quo|i+y
protein and thus these nutrients must
be obtained from elsewhere.

The p|on+—boseo| food ino|us+ry has
gone from being a re|o+ive|y niche
market fo Fu”y mainstream in a matter
of on|y a few years. The p|on+—bosed
foods category are those that direcH\/
rep|oce animal prodchrs like meat,
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fish, eggs, and doir\/, as well as meals
that contain direct rep|0cemen+s of
these animal-based foods. These meat
and doiry alternatives are not just
for vegetarians or vegans anymore;
now, even mainstream consumers
are enjoying these much—improved
innovative food options.

Protein remains an essential nutrient
and the occe|eroﬁng demand for vegan
foods; the need for alternative p|on+
protein sources is growing. Peop|e are
moin|y driven to select "|o|on’r—bosec|"
foods to achieve health benefits,
inc|uo|ing managing and ovoiding
diseases and Weithoss. Almost a third
of Americans are ﬂexiJrorions, even if
Jrl’wy do not recognize the term.

Animal-free Alternatives

An increasing number of peop|e
|iving in affluent societies consider
the traditional meat ino|us+ry eH’1ico||y
unsound, environmen’ro”y coJroerrophic

and embedded in old-world Jrhinking.

For many, the logical way forward

Part 1

is the promise of sustainable proteins
and cleaner foods.

Plant-based proteins have o|reoo|y
proved com mercio”\/ successful, and will
maintain momentum as the younger
genero’rions increase their purchosing
power. Plant-based proteins are mosHy
Oppeo|ing for women, millennials and
their oFFspringA In very broad nu mbers,
the cleve|opeo| countries and affluent
societies, about 23 percent of the adult
popu|0ﬁon is flexitarian, 5 percent is
vegetarian and 2 percent is vegan.
To putitin numbers: total retail food
sales in the US and EU encreased |oy
just 2 percent in 2018. In comparison,
|o|on+—|ooseo| meat sales are growing

|oy over 20 percent.
Premiumization

Young people drive the trend of "no
longer eating meat” and are the most
|il<e|y to worry about meat ethics.
There is little doubt that persistent
media campaign promoting p|on+-
based eating is con’rribu’ring to the
rise of meat-free diets.

In the plant world the terms “vegan’
and "p|on+—boseo|“ migH dppear to be
in1‘ercl’10ngeob|e, but the majority of
consumers tend to see p|0n+—boseo| as
a more defined and positive o|ie+ctry
choice. Somehow the word ‘vegan’
is sub—conscious|y associated with
deprivoﬁon and @ serious commitment
to a cause such as animal rithrs and

environmental activism.

W hile p|0n+—bosec| protein consumption
continues to gain fraction, and the
consumption of —por+icu|or|y- red
meat will be a slow po’rh of decline
in deve|opec| countries, it can be
expeded that the consumption of
animal profein foods will evolve



in which premiumization will take
center space -ie. less quantity but

higher quo|i+y.
“The Burger that Bleeds’

Itis quite |ogico| that the p|on+—|ooseo|
meat induerr\/ is mosH\/ targeting
the traditional beef burger market.
Over 50 percent of the beef served
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The mission of these companies is Feeding
the world's bu rgeoning popu|o+ion
with nutritious, fasty, affordable and
environmenJroHy—sou nd alternatives to
traditional livestock-based systems of

producing protein.

For the north American market
bu rgers' have o|wo\/s been the lowest
honging carnivorous fruit, so it is
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in the US is grouno| beef, of which
more than 50 percent is served in
restaurants.

US alt.meat companies are c|ec1r|\/ on
a mission fo rep|oce the All-American
bu rger with a p|on+—bc15eo| alternative
to ground beef. Both the Beyond Meat
and Impossible burger (US) -as well
the Moving Mountain burger (UK)
are known as the |o|on’r—1(ormu|o’reo|

bu rger that bleeds'”.

“Vd4 LB US BEEF BURGER

no surprise reo||y that the alt.meat
companies decided to target the
foodservice and millennial consumer
first. Seen Jrroug|'1 the eyes of the alt.
meat enfrepreneurs, animal forming
is not scalable and is going tfo create
huge environmental and eco|ogico|
prob|ems in the future. Seen from
this perspective, the c|f10||enge is of
Feeding the world ot a much lower
environmenfal impact than the current
animal-based methods.
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Part of the charm of "p|on+—meo+”
foods is the morkeﬂng claim that
these produds are 95 percent more
efficient in terms of land usage,
70 percent more efficient of water
usage, and generates on|y a fraction
of the greenhouse gas emissions of @

traditional bu rger.

The p|on+—mec1+ profein vision is not reo||y
new. A|reoo|y since the end of World
War 2 have American SOy companies
such as Central Soya, ADM, Corgi”
and Protein Technologies International,
engaged in propogonda that going
from p|on+ to protein is much more
efficient than Jrro1r1s|oﬂring onerhing
Jr|'1rough animals to create meat. (As
a side nofte, it is genera”y occep’red
that the meat induerry “love-hate”
re|o+ionship with soy started in the mid
1950s when American soy companies
tried fo convince Europeans -who
had been +|'1rough the devastation of

war- fo eat ‘soy bu rgers’).

The inefficiencies of animal meat are
not so|e|\/ about eco|ogico| conditions
and sus+oinobi|i+y such as domoging
the ecosystem, but equo”y important
the avoidance of some negative sonceh/
concerns inc|uo|ing cholesterol, hormones,
antibiotics and s|ough+er|'10use scandals.

There is a Limit to Animal
Harvest Growth

By 2050, g|obo1| meat consumption is
expeded to increase by a staggering
40-50 percent compared to 2019
This huge increase will pu+ enormous
environmental and eco|ogic0| strain on
livestock forming. Presenﬂy, harvested
crops face competition from both animal
nutrition and human nutrition. These two
po+hwoys are on a collision cou rse, and
someﬂﬂng has to give sooner or later.

Sustainable livestock intensification,
inc|uo|ing heavier carcasses weigm and
improved feed to grain ratios; will be
of paramount importance fo balance
food secu rity. However, despife progress
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made to improve livestock harvest, the
overriding question remains that the world
cannot pus|’1 traditional meat produc’rion
to astronomical levels without being
peno|izeo| somewhere o|ong the way.

Every sing|e week of the year, well
over a billion animals are s|ougr1’rered
worldwide and used as a source of
animal protfein for the human diet.
When calculated per minute, this
equo|s 0pproximo+e|y 120.000 chickens,
2.800 hogs, 940 sheep, 800 goats,
and 570 cattle. If fish were added to
the equation, these numbers would

probob|y Jrri|o|e, if not more.

In o|eve|oped countries and offluent
societies, the meat consumption per
capita varies from about 50 kilos
per person to as much as 102 kilos
per person in the US. Most of the
animals are raised on "Fod'ory farms”
under confined conditions. The UN
Food and AgricuH‘ure Organization
(FAO) has projeded that chicken
will soar past por|< as the world's

most-consumed meat by 2020.

In comparison: the g|obo| formulated
|o|or1’r meat indus’rry se||ing “vego—foods" is
exped'ed fo grow af a rate of 92 percent
in 2019 with countries like the UK and
Germon\/ growing very ropid|y with
double digits reaching almost 20 percent.

Leg<:|| Definition

The \/ege’rcrrion Socief\/ of the UK coined
the word “vegetarian” arou nd 1847. The
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word originates from the Latin |cmguoge
"vegeJrori", which means "to enliven”.

The droﬂing of an imp|emer1+ing act
regording the sui+obi|i1'y of a food
for vegans and vegetarians seems
to be not a priority in the US. A
|ego| clarification concerning the use
of ‘vegan’ or 'vegetarian® terms on
food producfs at EU and US levels is
not |ike|y to occur in the near future.
However, the Eu ropean Commission
has announced in November 2017, it
will begin es+ob|is|'1ir1g a |ego| definition
of vegetarian and vegan food in 2019.
Fino”y, the consumers, as well as,
the manufacturers and retailers will
be able to re|y on one set of rules for

p|cr nt-based food.

Plant Meat:
Not If But When

In order to create a heloy, humane
and sustainable food supp|y, the
current food p|oh(orms need to be
transformed away from Fochory—
farmed animal proo|uc+s and moving
toward cultured meat and p|or1+—boseo|
alternatives. New Jrecrmo|ogy and
Jrecrmiques are needed to engineer
p|on’r—boseo| meat alternatives, with
animal meat-eaters as the main farget.
The most important factors of alt.
meat produc’rs that still need further
refinement are the key elements of
taste, flavor, smell and texture. To
occomp|is|’1 these goo|s successfu”y, a

mu|’ri—discip|inory opprooch is needed

to yie|o| op’rimo| results.

The future will probob|y look different
even ’rhough many meat-processing
companies are obsessed with o|rivir1g—
out costs |oy targeting lean meat
rep|ocemen+ as an obfainable goo|.

The question is not it but "when” the
world will reach the junction where the
use of lean full-muscle meat in emulsified
sausage and all-beef homlourgers can
no |onger be sustained. When that
point arrives, meat processors have
no other alternative but to embrace
transitional p|on+ protein solutions to
augment meat produc’rs. The |eoding
transitional proteins are derived from
soy, wheat, peq, and rice.

Todoy, the society relies on animals fo
turn |o|cm+s intfo meat. In the future, a
smarter way will prevai| with meat made
from |o|or1+s u|+imo+e|y +ronsforming the
g|obor| food system. Because no animals
are needed, huge environmental,
eco|ogico| and health oo|vor1+oges
are achieved: No rrormones, s+eroio|s,
pcd'hogens and antibiotics, less greenhouse
gas emissions, signh(icorﬁr clean water
preservation and less land uftilization.

Plont-based eating is not just about eating
vegan, but rather a green evolution of
sociol elements inc|uo|ing animal Wehcore,
su s+oinobi|i’ry, health and proactive
|iving. Plant-based protein will be @

big part of the food indus’rry's future.

Real p|or1+ meat is a combination
of amino acids - the bui|o|ir1g blocks
of profein - some corbohydroJres
and vege+ob|e oil, enriched with
vitamins and minerals. These are the
same components present in animal
protein meat. Over the years, many
names were coined to describe meat
substitutes: mock meat, veggie meat,
ono|og meat and fake meat. All of
these names will s|ow|y disoppeor
from the vocobu|ory now that p|on+
protein meat has reached the point
of excellence wherein it can horo”y
be dis’ringuished from cmimo|—grown
and harvested meat.



A Game Changing

Deve|opmen+

The future of world's food industry will
increosing|y focus fo o|eve|op attractive
produds based on p|cm’r protein, as
well as cellular ogricu|’rure, to create
a sustainable and secure food solution

for the ropio||y growing popu|o+ions.

As consumers look to decrease meat
consump’rion, increasing number of
peop|e are choosing |o|on+—|ooseo| meat
produds. This trend is expeded fo further
increase ono|, in Fod, follows a similar
trajectory as plant-based milk products
that started to accelerate in 2010.

The p|on+—|ooseo| meat market still has @
|ong waly to catch up the convenﬁono”y
processed meat market. G|obo||y, the
processed meat is USD 148 billion
(2018), far outpacing the USD 2.2
billion in pockoged p|on+—meo+ sales.
The gap is narrower in the US, where
about USD 30 billion (2018) processed
meat sales compare against USD 700
million in p|cm’r—meo+ sales. The Jrop—ﬁve
p|on+—boseo| meat brands in the US
|oy total sales are Mornings+or Farms,
Gardein, Beyond Meat, Boca Foods
and Impossible Foods (US) LightLife
(Maple Leaf Farms, Canada). The
fastest growing brands in the category
include Beyond Meat, Impossible
Foods and Quorn. Whole Foods (an
Amazon-owned company) carries most

of the |eoo|ing |o|on+—|ooseo| meat brands.

AHhough a great many peop|e -
especio”y millennials |iving in affluent
societies - are oc’rive|y cutting back
on meat-based produds, +hey do
not wish to be labeled in a specific
cafegory of consumers. This indicates
that a broader market may exist for
p|on+—boseo| protein foods beyond

peop|e who claim to be vegetarian.

For exomp|e, Australians have become
more mindful in recent years about
meat consumption for health and
environmental concerns and the ropic”y

PERSPECTIVES

PROSUR

Get it Natural

WE CREATE
CLEAN LABEL
SOLUTIONS

Improve the taste and shelf life of your cooked and
dried meat products with our innovative clean
label solutions made from traditionally processed
Mediterranean fruit and spice extracts.

Create safe natural flavourful meats with no

MPM

chemical additives.

- FRESH, NATURAL TASTE &§ AROMA
- PROTECT FOOD QUALITY
- IMPROVE FRESHNESS &
OBTAIN LONGER SHELF LIFE
- NO ADDED PHOSPHATES
+ CUSTOMER FRIENDLY LABELLING
+ ALLERGEN & GLUTEN FREE

FOR MORE INFORMATION 4 INFO@PROSUR.ES

ON PRODUCT APPLICATIONS

growing vegan market is reﬂecﬁng
this trend. Growing media coverage
is he|ping to take the vegan cause
further. Data search from Google Trends
is showing an increase in interest in
veganism from 2004 - 2018, with
the top search countries being the US,
UK, Germony, Austria, Israel, Australia,
Canado, and New Zealand.

In the UK, food retailers like Sainsbury,
Tesco and Waitrose have launched
dedicated vegetfarian sections, or
sfocking alternative proo|uc+s in the
meat is|es, and focus on o|e|ivering
high-quo|i+y p|on+—|oosed prodchrs.
The projected 2019 sales numbers
show that the market for p|on+—boseo|
foods is growing ropio”y and every
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fourth meal in the UK is now vegan
or vegetarian. Quorn is b\/ far the

lead selling brand in the UK.

In the UK, the plant-based meat
substitute proteins are growing af
24 percent, and the p|on+—bosed milk
category will be up 9 percent in 2019.
There is a clear growing appetite for
alternative ‘green’ profeins as meat
eaters have the desire to try somejrning
new. Genero”y speoking, a total of 7
percent of the UK population classifies
themselves as vegetarian, with 4
percent pescefarian (on|\/ eating fish

and dairy) and just 2 percent vegan.

Flexitarians -who cut down on
meat consumption for health- or
environmental reasons- make up @
further 7 percent of the popu|o+ion.
The UK has an estimated 24 million
“flexitarians” -those who enjoy meat,
but still are inclined to reduce it and
substitute occosiono”y with p|o nt-based
meat food:s. Many more peop|e are
interested in Jrcrking on some elements
of a p|on+—bosed diet, even if Jr|'1e\/ are

not wi||ing to commit full-time.

The supermorke+ focus is on cno”enging
the meat and doiry category with tasty
|o|onf—origin alternatives. For consumers
there is a clear and growing transitional
awareness of ovoiding meat and doir\/
produds and is increosing|y seen as the
sing|e most significorﬁ way to reduce
environmental impact on the p|one+.

Vegonomics

The past is our guide, but it need not
dictate tomorrow. A real revolution is
unfo|ding in the food world resu|+ing
in the very first meat ono|ogs that
taste like the real +|f1ing. In the last
few years, scientists and Jrecnno|ogisjrs
have made great progress and have
come up with beef crumbles and
chicken strips that have a structural
bio|ogy enﬁre|y made from |o|onJr
protein sources. W hat was Former|y
known as an “alternative” is now well
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on its way fo become “mainstream”.
U|+imo+e|y, meat alternatives are not
on|\/ neloy and sustainable, but also

cneoper than muscle meat.

Plant meat foods are not on|\/ the
opposite of the misery of industrial animal
meat prod uction, but also the invisible
use of groern hormone, antibiotics,
greennouse gases, chemical fertilizers
and clean water. It is estimated that
about one-third of the land on Earth
is used to raise livestock and their feed
in order to keep the intensive animal
Forming systems afloat. Al in all, |o|onJr
meat foods are estimated to use 95
percent less resources than traditional
farm-raised livestock.

AHnougn |o|onJr—|oosed diets are en
vogue, there remain obstacles, which
may deter peop|e from moking the
switch. Moving to a whole food p|on+—
based diet can be a roadblock if either
a consumer and/or a medical doctor
are ignorant obout positive experiences
or evidence. Often doctors are rcoi|ing
to do their du+y by not orcr(ering a
die+ory solution for peop|e (patients)
with certfain diseases and which may
be at the end of the road for medical
treatment and are not given the option

of cnonging their diet.

A vegan diet can significonﬂy reduce
systematic inflammation and improve
|ipid profi|es in patients with coronary
artery disease. Reducing inflammation
may ne|p stave off heart attacks and
strokes. Heart disease remains the
|eoding cause of death for Americons,
and time has come that Jrneror|oeu+ic
support becomes available loeyond
medication and procedures.

Vitamin B12 Alert

While it is true that predominonﬂy
p|on’r—|oosed diets have numerous
benefits, Jr|f1ey can also cause several
underoppreciored health prob|ems.
Especio”y vegan peop|e who avoid
animal food prodchrs such as doir\/,

meat, fish and eggs, often do not get
enougn micronutrient B12, the much-
needed vitamin that ne||os build red
blood cells, repair DNA, and protect
the brain.

The symptoms of insufficient vitamin
B12 infake start s|ow|y, with indicators
like Foﬁgue, irriJro|oi|ier and other mood
swings, memory |o|oses, and |oo|e skin.
These symptoms can deve|op info more
serious maladies such as vision loss
and even psycnosis, imbo|once, and
paralysis. In addition, B12 deficiency
is also known to raise the risk of
de\/e|oping demenﬁo, depression,
cardiovascular diseose, s+rol<e, and

even cancer.

Expectant mothers with B12 deficiency
are up fo five times more |il<e|\/ to have
a child with a po+enﬂo||y diso|o|ing
or fatal birth defect, many of which

involves the brain or spino| cord.

Vitamin B12 might also affect the
e|der|\/ who fake heartburn medication
to reduce stomach acids, patients with
celiac or Crohn's diseose, and even
peop|e who have undergone gostric

bypOSS surgery {OI’ obesijr\/.

To overcome BI2 intake shortage,
supp|ennen+o+ion is o wise step in order
to avoid these slow progressing health
problems. Vitamin B12 toblet/pills
supp|emen+s are safe and inexpensive,
while regu|or B12 injections are an
alternative option for those peop|e
who have obsorpﬁon |oro|o|ems.

For vegans itis very difficult or irnpossib|e
fo get an odequofe supp|\/ of nutrients
like vitamin B12. (German Nutrition
Society, August 2016). It is estimated
that about one-half of all dedicated
vegans have a clinical vitamin BI12
der(ic:iency. Other poJrenﬂoHy critical
missing nutrients in an o||—vegon diet
include iron, while vegetarian meat
substitutes often contain excessive
amounts of sodium chloride to boost
flavor and taste perception.
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W hile vegan |iving on an individual
basis is possib|e with a careful controlled
and calibrated diet, it is difficult
to scale up to a nationwide level.
Peop|e who stick to a vegan diet
permonenﬂy should take vitamin B12
supp|emen’rs and select nutrient-dense
(fortified) foods to ensure supp|y of
essential or critical nutrients, especio”y
indispensob|e amino ocio|s, |ong—c|'10in
omega-3 foHy acids, vitamins like
riboflavin, D, B12 and minerals like
co|cium, iron, po’rossium, iodme, zinc
and selenium. All of the above are
especio”y important to consider during
pregnancy or lactation or for children
or adolescents at all stages.

Transformational Plant World

The transformational journey from
animal protein nufrition to p|on+
protfein nutrition is a |ong and winding
road. It has taken a |ong time to
create a meat ono|og proo| uct that is
almost indis’ringuis|'10b|e from animal
protein. No doubt that the hot new
trend is meatless meat (cultivated
animal cells) and p|on+ meat. The
science and +ec|'mo|ogy to date are
not quite there yet, but a little more
progress is made every o|oy4 The road
to concoct a "veggie burger” that is
juicy and flavorful with the right bite
and texture is quite |ong and not
easy fo navigate. For’runo+e|y, with
the arrival of cellular ogricu|’rure,
major deve|opmen+ hurdles can
now be successfu”y taken. In fact,
ossemb|ing certain compounds and
ingredien’rs from p|on’rs allows a level

p|oying field when compored to the
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traditional formulated meat proo| ucts,

like burgers and chicken s+rips.

In the US, flexitarians outnumber
vegetarians 3 to 1 and the EU is
Fo||owing c|ose|y behind. Germony ond
the UK have the highest penetration
of the flexitarians consumers and the
trend is occe|ero+ing to o|oub|e—o|igi’r
groerh to drive the market for p|on’r

protfein forward.

Flexitarians are a ropio||y growing
consumer segmen’r aiming for
transformative chonge, albeit often
driven by psycho|ogico||y and
emofiono”y inclined aspects associated
with animal welfare. A|so, young
and adolescent gir|s going Jrhrough
puber+y often decide spon+oneous|y
fo stop eating (red) meat.

Feedlot Meat

Humanity needs to feed a fast-
increasing g|obo| popu|o+ion, and
the p|cme+ should not be burdened
with ever more livestock. Besides the
unfathomable amounts of feed and
water and land needed, cattle methane
emissions are estimated fo make up
about 10 percent of greenhouse gas
emissions worldwide.

In terms of eco|ogico| food sueroinobthry,
industrial scale feedlot meat prod uction
is probolo|y the world’s |orges+
environmental prob|em. Reducmg
meat consumption will free up vast
amounts of land and water. Beef
is genero”y considered the worst
part of the meat pyromid because

of its very inefficient feed-to-meat
conversion and the use of |’1uge
amounts of clean water during the
outgrow cyc|e of the animal. Yet, on
a worldwide bosis, more than 50
percent of all beef is ground and
ends up as a homburger.

However, to be fair minded, a sig nificont
number of cattle graze on non-habitual
unproducﬁve ogricuHu ralland and os such
contribute to the maintenance of main
parts of the geog rcphico| infrastructure.

Meat hoppens to be inc:redib|\/ fasty
and nutritious and perhops the
on|y way to beat it is to o|eve|op a
superior p|on+—boseo| produd that is
at least equo”\/ good in orgono|ep+ic
performonce. The recent introduced
p|on+—|ooseo| burgers and sliders such
as Impossible, Beyond Meat and
Moving Mountains are well on their
way to get fo par with the meat

bu rger equivo|en+.

There are major differences between
animal meat and "p|onjr—|oqseo| meat’.
Plants typically contain just a few
percent of profein, while animal meat
has an abundance of high—quomy
protein and a great mineral profi|e.
These differences need to be broughf

in line and harmonized.
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