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Meat
production
around the

world

Million tonnes, average 2010-2012,
data for 2012 are estimated




Demand in the developing world is rising steeply

Meat consumption per capita, kilograms, average 2010-12 (estimate),
and 2022 (forecast), in the BRICS countries
(Brazil, Russia, India, China and South Africa)
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Demand in the rich world is satiated

Meat consumption per capita, kilograms, average 2010-12 (estimate), and 2022 (forecast)
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Animals slaughtered worldwide

Official and estimated data, 2011, heads

© buffaloes  chickens
@ cattle 0 ducks
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® sheep . geese and
. pigs guinea fowl

Slaughter by countries, four most important, 2011, heads
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- :'.:; - Direct subsidies for animal products and feed
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Industrialized countries (OECD members), estimates for 2012, in billion dollars
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Do You Want To Know What Factory Farming Is? - Part 1
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Factory Farming

* Animal Cruelty
o Antibiotic Overuse > Resistance Germs

Massive Pollution

Destroyed Communities

Avrtificial Hormones

Dangerous Working Condition
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Industrial countries (OECD members), 2007-9, in percent

n B

area used water used energy used pesticide purchases
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Why Farm Kill Fish:
Biodiversity loss




Water pollution:

nitrates in nitrates in nitrates in
surface water groundwater coastal waters

phosphorus in phosphorus in
surface water groundwater * maximum value I




{ow far we are - distribution of antibiotics and resistant bacteria in the USA

Sales of antibiotics, million pounds/kilograms
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Virtual Water:

[t takes this much water to produce

1 kilogram or 1 liter of:

A thirsty industry

Water use by Nippon Ham, the world’s 6th-largest
meat company, 2011, 100 percent = 12.5 million m?

NIPPON HAM
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The Climate Cost of Cattle

Emissions due to animal products consumed in the USA Emissions from meat production in the USA
Kilograms of CO, equivalent per kilogram of meat g Kilograms of CO, equivalent per kilogram of consumable meat g
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Livestock and Climate Change

Energy Required to Produce one Pound

Methane emissions per animal fhuman per year

120kg 60kg 8kg 1.6kg 0.12kg
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Western cattle Mon-western caitle Sheep Pig Human

SOURCE: Nasa's Goddard Institute for Space Science




Necessity to Increase Food Production
(Whole world)

increase by

60%

2005 2050

To meet global food demand by 2050, agricultural production must
INCREASE BY 60%
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The future of food:
Alternative Protein Source

Wolffia or Vegatarian
Green

Aquatics
plant

Alternative
Protein
Source

Aquatics
plant
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Protein alternatives: aquatic plants

production,
million tonnes
per year

FAQOSTAT

food supply,
- kilograms
per capita
per year

protein supply,
grams

per capita

per day
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Algae
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Protein alternatives: cricket efficiency Edible insects

Edible percentage of whole animal Insect species per country
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Should we eat bugs? - Emma Bryce
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Should we eat bugs?

* Entomophagy —follow by the animal behavior
* Tropical countries > Culturally is acceptable
* Large, diverse species

Live as group > Easy to harvest
Healthy: Protein Fat Mineral Vitamin Fiber

Cost effective for developing countries

* Environment friendly
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Scientist to eat lab-grown beef burger 2013

" A Yol
«  Dr Mark Post, who will eat a burger made of lab-grown meat, at Maastricht
University.

«  https://www.theguardian.com/science/2013/aug/02/scientist -stem ~cell-lab -grown -
beetourger




» VDO First lab-grown hamburger gets full marks for 'mouth

feel https://www.theguardian.com/science/2013/aug/05/world ~first -
synthetic -hamburger-mouth -feel)




@ The Meat of the Future: How Lab-Grown Meat Is Made 0 ad 0

CELL CULTURE 181

Watch later Share Info

a favorable artificial environment
usually

I © 1m4/247 £ Youlube =r |




HOW THE BURGERS ARE GROWN

Tissue is taken : pYStem 20,000 muscle
from cow cellsare : & ™ = = fibres are

. extracted = //7) - then coloured,
. from the e : minced, mixed with
tissue _ fats and shaped
into burgers




MUSCLE CELLS FAT CELLS

Muscle tissue
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Eﬁ))ﬂ‘ MICHELIN GUIDE Q Search for Restaurants, Chefs ... @ Global En

Michelin Guide Global © Magazine - Diningln - 6 Popular Plant-Based Meat Alternatives from Around the World

DINING IN ® 3 MINUTES 28 MARCH 2019

6 Popular Plant-Based Meat
Alternatives from Around the World

Here are some of the innovative brands that have sprouted up to produce plant-based alternatives to beef, pork, poultry and eggs.

‘ plant-based | wellness ‘ meat




mpossible Foods

* Who made it: California-based lmpossible
Foods was founded in 2011 by Stanford
biochemistry professor Patrick O. Brown

« What it is: The main ingredients of the
mpossible Burger include wheat and potato
proteins and coconut oil. But the magic
ingredient that gives the “meat’ its umami,
bloody taste is heme, an iron-containing,
naturally-occurving molecule that Impossible
Foods’ scientists derived from leghemoglobin
in the roots of soy plants.




Beyond Meat

« Who made it: founded by CEO
Ethan Brown in Los Angeles in
20049, becoming available
across the U.S. at Whole Foods
Market in 2013.

What it is: vegetarian meat
substitutes are made mainly
from pea, beetroot, coconut oil,
canola oil and potato starch.




Quorn

« Who made it: Quorn was launched in
the U.K. in 1985 by Marlow Foods
and s now owned oy Monde Nissin
Corporation. [t was named after the
Leicestershire village of Quorn where
it was first produced.

What it is: Quorn (s a meatless
chicken-alternative made from
mycoprotein which is produced by
adding oxygen, nitrogen, glucose and
minerals to a fungus called Fusarium
venenatum and. fermenting it.

What it tastes like: It tastes like chicken in terms of its lean, meaty texture and mild
rmaushioomy.taste. e Al
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Omnipork AnT e
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OMN'PORK

« Who made it: l[aunched by Right
Treat, a venture under Hong Kong’s
Green Monday group. Founder David
Yeung is an investor in Beyond Meat
which developed plant-based chicken
and beef, but saw a gap in the
market for alternative pork.
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« What it is: A blend of shiitake
mushrooms, soy, peas and rice.

What it tastes like: Succulent, tender and juicy, Omnipork can be
steamed, pan-fried and deep-fried, lending itself well to Asian d:_ h
like xiao lom sour pork. p




JUST

« Who made it: The San Francisco-
based firm was founded by Josh
Tetrick and launched its flagshi
product, JUST Mayo—an egg —t‘[iee
mayonnaise —in 2013, and JUST
Egg in late 201 7.

« What it is: JUST Egg is a liquid I
“egq’’ is made from water, mung
bean protein isolate and canola oil.

What it tastes like: JUST Egg looks, cooks and tastes just like scrambled eggs, Forming
fluffy curds in the pan. It can be used to make French toast, fried rice, qwches and,
omelettes but is not recommended for use in baked goods. =
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» Who made it: Tofurky was introduced in
1995 by Turtle Island Foods, a company
based in Oregon. Seth Tibbot founded
the company in 1980 making tempeh
from scratch.

« What it is: The vegetarian turkey

replacement is made from a blend of What does it taste like: Tofurky is

wheat gluten-based, like the mock

wheat gluten, organic tofu, corn starch, . Zommonly found in Asian
organic cane sugar and vegan natural vegetaw'am food, so the taste and
flavors. texture is similarly chewy and

takes on the flavor of whatever it
is seasoned and sauced wit




Sizzler dasrsamaurisemnaiu 4 wylwia'log Plant-Based
Meat aswsaludszmelng (56/171"6//1/1&5/" 23, 201 Q)
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i plant-based meat ???
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Food BioTech malulaéinanewinslan | Secret Science EP.8

Food BioTech itmaTulafindnanvnsian | Secret Science EP.8

THE
STANDARD

Us:innvay Food BioTech

1. INUASSVASL:IAINUASIUIAY (Smart Farming & Vertical Farming)
2. mMsUsSudsawusia=n1swauwus (Husbandry & Breeding)

3. msﬁmsioWuqnssuuuuﬁmﬁu (Genetic Engineering)

4. MsARRDWUSNSSUINUUIALILUEINTIN (CRISPR Gene Editing)

5. 0'1msr‘iqumn'\ahvmmsmnnd'\mmsdnﬁ (Functional Food)

6. N1sInunss:AuIsaa (Cellular Agriculture)

> Pl ) 23:25/49:22 - sziavnuag Food BioTech > v
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