


INSECT

FOOD
PRODUCTS

G

Mailahle On The Shelves

" Why insects?

® Tnsects in the food chain

. . EDIBLE INSECTS LR

" Private enterprise The Current da"dfé;d_ -
- State of pdES “Insects to feed the world? Hesat

" Crucial issues LEGISLATION




Edible insects




Urgent: how to remain below 2°C rise (Paris)?
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" Land area not enough in 2050
® Increase demand meat: 76%
® Area livestock now: 68%
" Livestock globally emits
® Greenhouse gases: >14%
® Ammonia: 59-71% A
= Water for 1 kg beef: 20.000-40.000 liters

® Others problems: Deforestation, soil erosion, desertification, loss of plant

biodiversity, public health, and water pollution m

@\NAEEN.NEEN UNIVERS Ty Dietary solutions needed:
SEEERE R global challenge and opportunity




ENVIRONMENTAL IMPACT Number of times

insects less than
livestock spp.

Chicken
Greenhouse gases 1.3 12.5
Ammonia production 8 1900
Land area 1.8 14.1
Water 1.5 4.9
Feed conversion ratio 2.1 11.9

Miglietta et al, 2015; Oonincx et al, 2010;
Oonincx & de Boer, 2012



Nutrition edible insects

" | arge variation

" Protein (DM): 40-60%
" Essential amino acids (~ beef, soy)
" Fat content (DM): 10-30% (PUFAS)

" Iron and Zinc content high

" Nutrient value score edible insect species similar to
conventional meat

" Processing influences nutritional value
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Weaver ants Mopane
caterpillar

Mealworms for human food Black Soldier Fly as feed for animals Crickets as food in Thailand
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about 2 weeks

Cricket food chain "N\

4 - 7 weeks
(moults several times)
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Cantains 20% cricket flour, & superfood that's
rich in proteins, omega 3, vitamin B2
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Production units

Crickets

incomplete metamorphosis

UUUL £ WETERS

" Reproduction
(continuous
process to
produce eggs

Eggs harvested & sown
on feeding substrate

Production (eggs to Larval Last larval

Pre(pupae)
larvae or pupae) stages stage
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Production of Black Soldier Fly

Synchronization of larval

Eggs development
Reproducing . =efe . Rearing
(Mating) Hatchery Insects .
Separating pre-pupae Products Processing of
and substrate prepupae
4 N\ ( ) 4 R
- Fertilizer _
Harvesti . - Chitin FTOLEIN
arvesting /‘ .
- Larvae —
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Proti-Farm (Lesser mealworm)

ULL AUTOMATION & MECHANISATION
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The Nethelands
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MealWorm Inc. ..

ENTOMOTECH

Exploring the Insects Potential )

Spain ..
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Prota CuLture

Harvesting Waste Naturally

Hawaii

Europe: International Platform for insects as
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Some companies selling cricket products
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List of insect companies in the world
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Eating insects startups: list of Entopreneurs

(168 companies)

Entomology company database:
(254 companies)
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http://www.bugburger.se/foretag/the-eating-insects-startups-here-is-the-list-of-entopreneurs-around-the-world/
https://ilkkataponen.com/entomology-company-database/

Legislation EU

European ComMISSION

“ efsam g

[European Food Safety Authority

v'Insects for human consumption declared novel food (25
Nov. 2015) - before 1 Jan. 2018 food safety proven

v'National and EU assessments
v Belgium, The Netherlands, France (2014, 2015)
v European Food Safety Authority (EFSA, 2015)

Belgian Federal Agency for the Safety of the Food Chain:
* Hazards can largely be controlled by good hygiene
 Contamination should be avoided

* Heating step indispensable 2015

= v’ Biological hazards
WAGENINGEN UNIVERSITY \ R ‘ H S K / Chemical hazards
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Challenges legislation insects as feed

" Insects as feed for livestock ™ Feed market for pigs and

(Reg. EC 999/2001) poultry: US$ 300 billion
" Rearing insects on manure ™ Worldwide 1.3 billion
or catering waste (Reg. EC tons of waste; value US$
1069/2009). 750 billion
" Allowed in aquaculture " Worldwide US$ 50 billion
(Reg. EC 56/2013), but market (growing 5-7% a

killing only allowed in official year)
registered slaughterhouse)

(Reg. EC 999/2001 Annex

IV)

(EFSA’s 'Risk profile related to production and

WAECENINGEN UNIVERS T consumption of insects as food and feed’
@ EEEEEEEEEE published in October 2015)
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v 15% mealworms
v Nutritionally

equal to similar
products




Disciplinary focus

Ent0m0|ogy

H uman
Nutrition { \*
Animal \%(b\

Animal Production
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(entomophagy)

Environmental

e —| Food design
<
. Consumer
‘I :
L onsumers attitudes
Marketing — Gastrogomg\\

WAGENINGEN UNIVERSITY
EEEEEEEEEE



Ethno-
mecntomolog

insect species in
the world: 2037

30.0
25.0
20.0
15.0

World: 1 million species

Others

20%
- Beetles

40%
Butterflies

AnXs, waspg

EN UNIVERSITY
WAGENINGENINCEEH




Statistics on edible insects

" Not considered in national or international databases
" Neglected because considered
“a peculiar habit by primitive people”
" Hardly any knowledge on
e Extent of practice
e Importance of insects in diets
e Contribution to livelihoods

INSECTS ARE FOOD®

N Entomophagy is the future




Nutrition Facts Insects like crickets

N t - t - Serving Size 3.5 ounces (100g) are a great source
— |
UTrition AmountPerseving | of protein and iron.

- Calories 122 Calories from Fat 50

many articles
Total Fat 5.5g 8%
Cholesterol Omg 0%
Sodium Omg 0%
Total Carbohydrate 59 2%

Nutritional values similar or e

better than meat products

*Percent Daily Values are based on a 2,000 calorie di;etp =
Your daily values may be higher or lower depending ¢h
your calorie needs

However:

http:/ /www.ent.iastate.edu/misc/insectnutrition.html

®" Many insect species

" No standard analytic methods
used

" Value depends on issues like
gen_cl =0 life stage, d.le.t’ and NUTRITIONAL INFORMATION
environmental conditions (PER 100 GRAM)

(temp., hum., light, etc.) W Vs

" Bio-availability often unknown
LZQQ‘MJ ilﬁmjl35.2mg
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1kg Meat Emissions
40% :
=% 1 20,000 litres 25kg 100x more
80% Edibl \ v
e 8 litres 2kg
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EDIBLE INSECTS
The Current State

of
Legislation

® Most information about harvested insects from the wild

" Little information when reared under controlled
conditions, but few problems expected

" However, for the sector to develop: urgently more
information needed

In particular when insects are reared on organic by-
products: how do insects deal with chemical and
biological contaminants ?

" | argest problem: feed (needs to be certified)
" Allergy: cross contamination occurs (seafood, HDM)
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Six-legged livestock:

edibie insect forming, collecting

]
Fa rl l l I I lg and marketing In Thailand
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" Developing countries: from harvesting to frming

" Western world — companies are investing to produce
tonnes a week (automation)

" Little known about diseases in insect rearing

" In a very preliminary phase of even not yet started:
® Genetically improving insect species (breeding)
® Using different strains
e Inbreeding, outbreeding
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Consumer studies

‘How to market the impossible’

® How to convince the western consumer?

® Strategies proposed: experimental Thelnsect

tasting, providing info, processing COOkbOOk
(burgers), sky shrimps, role models, N -

cookbooks, children
" Gastronomy
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Enabling environment

Green Deal

" National cooperation between
e Companies (e.g. VENIK in The Netherlands)

e Government, private enterprise, academia (projects
like Riskinsect in Belgium)

e All stakeholders (e.g. UK - WOVEN)
® International

® European Union (Protelnsect)
e Between companies |p|ff

e FAO Q\?/@ “‘

EWAEEN.NEEN INIVERS Ty International Platform of

EEEEEEEEEE Insects for Food and Feed




Emerging issues:
Insect welfare

® Can insects experience
pain?
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e Not adaptive

® Perception pain in
brain absent

e No pain behaviour

" Benefit of the doubt “This is the last time | go to an
(freezing, blanching, acupuncturist for my back problems.”
grinding) Number of neurons brain animals

Fruitfly 100.000
Cockroach 1.000.000

Mouse 75.000.000
Human 85.000.000.000
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Add Roasted Cricket Bitters to Tonight's
Cocktail News articles Oct. 2015

This Fast-Food Cricket Milkshake Might Save the
World







