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Background information...

» Animal production increase 2010-2050

Meat Type 2010 (Million Metric Tons) 2050 (Million Metric Tons)
Bovine 66.7 107.5
Poultry 98.9 201.9
Pigs 109.3 150.3
Aqua 59.9 113.7
Source: FAO

FISHMEAL AND SOYBEAN MEAL PRICES IN GERMANY AND THE NETHERLANDS

» Fishmeal and soya meal price increase!
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Three milestone dates (1)

» July 2017: permission for the use of insect proteins as fish feed (eu Regulation 2017/893)
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Three milestone dates (2)

» August 2021: Approval of insects in poultry and pig feeds in EU (Eu regulation 1372/2021)
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Three milestone dates (3)

» May 2021: Approval of insects as food in EU (annexes of 2015/2283)
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Insect frass as biofertiliser (more than protein)

» November 2021: EU-wide insect frass standards adopted
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Number of published articles over the years matching the search for the following key words
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) O
’

Google Scholar, 14 March 2024)

T. molitor and Pests’

7
7’

molitor’

(Source

9000

A A

8000

'T. molitor"

N

e e e e e b e e

7000

®'T. molitor" & "Pest"

o A A

o

A,

e

T I IS

G o e

A

A A i

PRI T T,

e

A,

S,

VA Al A EErrri,

S

P,

frrisisirrs,

Prrirs s s

friiirrrrs

P

A

frrsrses

G

oo

frsiss

oo

pooss

s

o

[

orss

m'T. molitor" & "Insects as food and feed"

o

e

5000
2000
1000

6000
4000
3000

Sajolje JO JaquInN



Mealworm facilities in UTH




Research
priorities

Evaluation of agricultural
by-products

In mass rearing protocols



@ Wheat bran

-------- O+ Sugar beet pulp meal
———-w%——  Cotton cake
——A-—---  Cotton seed meal
— i — Sunflower meal
—-—0O—-—  Barley byproduct (class I)
. — —4— —  Barley byproduct (class Il)
Effe Ct on g) O Oat byproduct
— el Pea byproduct (class I)
Ia rval % —w—=—®& —__ ——  Peabyproduct (class Il)
o i —--—@-—--- Vetch byproduct (class I)
grOWth = : " — —O —  Vetch byproduct (class Il)
(_g M 0O
Greek B P
. = b4
Agricultural -
=
By-products W .
Tenebrio molitor
150 200 250
Time (days)

Source: Rumbos et al. (2022) Journal of Insects as Food and Feed 8: 9-22




Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as dry insect feed

Protein
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Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as dry insect feed
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Valorization of agricultural by-products as wet insect feed

Whey valorization as wet feed

Treatments:
1. Water agar (control)
2. Acid whey agar

3. Sweet whey agar

Yellow mealworm ( M)



Valorization of agricultural by-products as wet insect feed
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Valorization of agricultural by-products as wet insect feed
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Insect frass... more than
protein




Exploitation of insect frass as biofertiliser

Increase in beneficial
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Source: Barragan-Fonseca et al. (2022) Trends in Plant Science 27: 7

Organic waste



YM frass as a soil amendment

Tenebrio molitor frass (FR): N=5%, P=2%, K=1,7%

Pepper -
> Two local Greek varieties: Florinis, Bahovitiki
> Typical requirements: N = up to 15 kg/ha;

P =up to 10 kg/ha (as P,O:); K= up to 15-20

kg/kg (as K,0)

Chicken manure (CM)




