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Ferrazzano, G. F., Papa, C., Pollio, A., Ingenito, A., Sangianantoni, G., & Cantile, T. (2020). Cyanobacteria and microalgae as sources of functional foods tosimprove
human general and oral health. Molecules, 25(21), 5164.
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» Zhu, M., Singer, S. D., Guan, L. L., & Chen, G. (2024). Emerging microalgal feed additives for ruminant production and sustainability. Advanced Q
Biotechnology, 22), 1-13.
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» Esakkimuthu, S., Siddiqui, S. A., Cherif, M., & Saadaoui, I. (2023). Exploring strategies to enhance microalgae nutritional quality for functional poultry.-sourced food
products. Broresource Technology Reports, 101746.
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Ilieva, Y., Zaharieva, M. M., Najdenski, H., & Kroumov, A. D. (2024). Antimicrobial Activity of Arthrospira (Former Spirulina) and Dunallella
Related to Recognized Antimicrobial Bioactive Compounds. /nternational Journal of Molecular Sciences, 25(10), 5548.
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» Vrenna, M., Peruccio, P. P, Liu, X., Zhong, F., & Sun, Y. (2021). Microalgae as future superfoods: Fostering adoptlon through
practice-based design research. Sustainability, 135), 2848.
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Insect Feed Market

Key players functioning in the global insect feed market include
Nextprotein, Buhler AG, Hexafly, Entofood, Diptera Nutrition,
Enviroflight, Coppens, Agriprotein, Others.

2022-2028

Regional Analysis

North America | Europe | Asia Pa
Latin America | Middle

By Product Type:
_ ; \ S » + Meal Worms
Afri . 'L - N « Fly Larvae

' 2 3 + Silkworms
» Cicadas
« Other
-
By Application
» Aquaculture
* Pig Nutrition
* Poultry Nutrition
* Dairy nutrition
« Other

USD}924'50 million

71



2022 2024 2025

W Japan B South Korea M India

DMCA Protected € Data Bndge Market Research- All Rights Reserved.

2026 2027 2028

» China M Rest of Asia-Pacific

Source: Data Bndge Market Research Market Analysis Study 2022

Asia-Pacific Insect Protein
Market, By 2029
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Insects as missing link:

ecology designs a circular economy
Source Venik/Cooperatie 0.0 (2011)

Veldkamp, T., van Duinkerken, G., & van Huis, A. (2019). Wageningen UR Livestock Research Partner in livestock inngvations
Insects as a sustainable feed ingredient in pig and poultry diets-a feasibility stuady. 2012,
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Siddiqui, S. A., Elsheikh, W., Ucak, I., Hasan, M., Perlita, Z. C., & Yudhistira, B. (2024). Replacement of soy by mealworms for
livestock feed-A comparative review between soy and mealworms considering environmental aspects. Enyironment
Development and Sustainability, 1-44.
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‘ Adult
Pupal stage Lifespan: 5-8 days

Lifespan: Minimum of
8 days, not feeding

Mates and lays its eggs

Prepupal stage ‘%
Lifespan: 7-10 days, 6% instar %

not feeding o

-

olow Uy (S0

\

m 1 500-900 eggs
-, Hatch time: 4 days
L

Larval stage

Lifespan: 13-18 days, five instars
Feeds on waste
(household/industrial)
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Nutritional Composition of Black Soldier Fly Larvae
(Hermetia illucens L.) and Its Potential Uses as Alternative
Protein Sources in Animal Diets: A Review

Shengyong Lu !, Nittaya Taethaisong 1", Weerada Meethip !, Jariya Surakhunthod !, Boontum Sinpru ?,
Thakun Sroichak !, Pawinee Archa !, Sorasak Thongpea 1 Siwaporn Paengkoum D, Rayudika Aprilia
Patindra Purba !> and Pramote Paengkoum *
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School of Animal Technology and Innovation, Institute of Agricultural Technology, Suranamee University of
Technology, Muang, Makhon Ratchasima 30000, Thailand
Program in Agriculture, Faculty of Science and Technology, Makhon Ratchasima Rajabhat University, Muang,
MNakhon Ratchasima 30000, Thailand
*  Cormespondence: pramote@sut.ac.th
Simple Summary: With the increasing global population, the shortage of protein feed resources is
becoming more and more serious, and human beings urgently need to find new protein sources
to replace traditional sovbean meal and fish meal. Black soldier flv larvae are rich in fatty acids,
proteins and minerals. Numerous studies have shown that adding black soldier fly larvae powder
check far b0 monogastric animals has no negative effects on animal grow th performance, meat quality and
updates immunity. However, black soldier flies are still subject to legal constraints and consumer acceptance
Citationz Lu, 5.; Taethaising, N.; when they are used as feed.
Meethip, W.; Surakbunthod, |.;
Sinpry, B; Srichak, T; Archa, B; Abstract: The rapidly growing population has increased demand for protein quantities and, following
Thingpea, 5.; Paengkoum, 5; Purba, b - . ) - - . . )
a shortage of plant-based feed protein sources and the prohibition of animal-based feed protein, has
forced the search for new sources of protein. Therefore, humans have tumed their atbention to edible
insects. Black soldser fly larvae (BSFL) (Hermetia illucens L.) are rich in nutrients such as fat, protein
and high-quality amino acids and minerals, making them a good source of protein. Furthermore,

BLACR; et al Mutritional Composition

of Black Soldier ]:._v Larvae (Hametiz . .

5 ,Shos o 3l o duoy0 Vo o G

fhices L) and s Potential Uses as
Albernative Protein Souroes in

Anirmal Tets: A Review, Irsegs oo BoFL ame easily reared and propagated on any nutrent substrate such as plant residues, animal
JJ 3-)1 I'-rrph:.'.."C:Ji_t:lﬂ:-"‘ll‘L.‘)M-" e — bl e i e lar = - e 1 ——— —— .
inse cta 13090831

replace sovbean meal in poultry diets, supplementation of less than 20% has no negative impact

) ) on chicken grow th performance, biochemical indicators and meat quality. In pig studies, although
Academic Editor: Allen Camson ) -

Caben BSFL supplementation did not have any negative effect on growth performance and meat quality, the
feed conve rsion ratio (FCR) was reduced. Thene is obviouslv less mesearch on the feeding of BSFL in
Recefved: 5 August 2012 pigs than in poultry, particularly in relation to weaning piglets and fattening pigs; further research s
Acerphec: 7 Sepimber 2027 needed on the supplementation level of sows. Moreover, it has not been found that BSFL ame used in
ruminants, and the next phase of research could therefore study them. The use of BSFL in animal feed

Publisher's Note: MOPl staysreutral  presents some challenges in terms of cost, availability and ke gal and consumer acceptance. However,

Published: 13 Sepember 2022

with mgard to jursdictional claimsin this should be considered in the context of the current shortage of protein feed and the nutritional

published maps and institutional affil v alue of BSFL, which has important iesearch significance in animal production.
iations.




The 3rd Internaticnal Conference of Animal Science and Technology IOP Publishing
[OP Conf Series: Earth and Environmental Science 788 (2021) 012182 doi:10.1088/1755-1315/788/1/012182

)D °\'f) 3: f,)'p Substitution of fishmeal with black soldier fly larvae
60 (Hermetia illucens L) against the performance of native
chickens grower phase

A S Wahid!, S Purwantil. Darvatmo®! and F A Auza’

'Faculty of Animal Science. Universitas Hasanuddin. J1. Perintis Kemerdekaan KM 10
Mlakassar 90245 Indonesia

*Faculty of Animal Science. Halu Uleo University. Kendari. Southeast Sulawesi
Indonesia

Email: sripurwanti@munhas ac.id

Abstract. Black Soldier Fly (BSFE) larvae (Hermeiia illucens) is a feed that has a high protein
content. The research amms to deternune the role of the nse of the BSF larvae the performance
of a grower-phase poultry that substituted fish flowr A total of 120 4-week-old native chiclens
were alloted to 5 dietary treatments and 4 replications based on the completely randonvzed
design. The freatment consists of P (basal rations + 100% fish flowr), P1 (basal rations + 75%
fish flour + 25% BSF larvae flour). P2 (basal rations + 50%% fish flour + 50% BSF larvae flour),
P3 {l::asal rati-:uns + 25% fish flour + 75% BSF la.ﬁrae- flour), P4 {l::asal rati-:::nﬂs + mn% BSF

CONVEersion ratic- a.ﬂd pr-::-reuzl cc:-nmu::ptmn The- 5111:11.- 5.114::1.;.'&:1 rh.at ﬂ:l-.EI.'E were s:gﬂ:lfu:a:nr E-:EﬁecT
of treatment on feed consmmption, the moreasing beﬂd}' weizht and protein consumption I

conchded that f-Eﬁd.‘lIlg ::hiu:]:.:e-n the basal rations + 25%% fish flowr + 75% BSF flonr can improwve




Black soldier fly larvae meal and fat can completely replace
soybean cake and oil in diets for laying hens

M. Henel,” . Sandrock.' F. Leiber,

A. Mathys,” M. Gold, ™"

'C. Zurbriigg,” 1. D. M. Gangnat,* M. Kreuzer,*

and M. Terranova™ "’

*ETH Zurich, Institute of Agricultural Sciences, 8092 Zurich, Switzerland; ' Research Institute of Organic Agriculture
(FiBL), Departement of Livestock Science, 5070 Frick, Switzerland; tETH Zurich, Laboratory of Sustainable Food
Processing, 8092 Zurich, Switzerland; "Fawag: Swiss Federal Institute of Aquatic Science and Technology,
Department Sanitation, Water and Solid Waste for Development (Sandec), 8600 Ditbendorf, Switzerland; and
FETH Zurich, AgroVet-Strickhof, 8515 Lindau, Switzerland

ABSTRACT Currently, there is a great interest in
finding alternative protein and energy sources to replace
soybean-based feeds in poultry diets. The main objective
of the present study was to completely replace soybean in
layer diets with defatted meal and fat from black soldier
fly larvae without adverse effects. For this purpose,
5 » 10 Lohmann Brown Classic hens were fed either a

sovbean-based diet or diets based on defatted black
soldier fly larvae meal and fat from 2 producers (1 com-
mercial, 1 small-scale) operating with different rearing
substrates, temperatures, and larvae processing methods
(10 hens/diet). The data obtained included nutrient
composition of larvae meals and diets, amino acid di-
gestibility (6 hens/diet), and metabolizability, perfor-
mance and egg quality (all 10 hens /diet). In addition, the
acceptance of the 4 larvae-based diets was tested against
the sovbean-hased diet in a G-day choice teeding sitnation
(10 hens /treatment). The nutritional value of the larvae-
based diets was equivalent to the soyvbean-based diet in

Key words: Hermefia illucens, defatted larvae 1mieal,

hens with a laying performance of 98%. Although
average feed intake was not significantly different over
the 7 experimental weeks, the diets based on larvae feeds
from the small-scale production appeared to be slightly
less accepted in a cholce situation than the soyv-based diet
and those with larvae from commercial origin. This was
maore likely the effect of the larvae fat rather than that of
the larvae protein meal. In addition, the commercial
larvae material was superior to that from the small-scale
production concerning :-111[][]1}-‘ with digestible sulfur-
containing amino acids (548 wvs. 511 mg/day) and
lysine {.-'IJ"—' vs. 693 mg da;,} ege wmghr {t"r vs. 63 g‘}

can be IF[.IIH-I:"H'l m::mpletel;, h;, hla{*l-a soldier fly meal ﬁ.nd
fat in diets of high-performing layers. However, because

of nutritional differences between the larvae materials of
different origin the guality of the larvae has to be closely
maonitored before being used.

2021 Poultry Science 100:10
2021.10

https:/ /dolorg,/ 101016/ j.psj.
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ABSTRACT

This study was conducted to evaluate the effects of mealworm (Tenebrio molitor) dietary supplementation
on egg production, egg traits, humoral immunity and ileal microbiota in Japanese quails. A hundred and
twenty female Japanese quails (Coturnix coturnix japonica) were used in a completely randomized design
with three treatments, five replicates, and eight birds in each replicate. Experimental diets included: basal
diet (without any additives), basal diet + 0.1% full-fat mealworm powder, basal diet + 0.2% mealworm
powder. The experiment lasted five weeks, and the quails had free access to the feed and water. The results
showed that mealworm supplementation did not have any significant effect on feed conversion ratio of the
quails during the whole period of the experiment. At the 5" week of the experiment, egg weight and egg
mass of the quails fed with mealworm increased linearly, and the feed intake of the birds fed with 0.1%
mealworm was different quadratically. Different levels of mealworm powder supplementation increased
egg albumen weight and yolk height linearly during the whole period of the experiment. Adding mealworm
powder increased antibody titer against sheep red blood cell in laying quails on 89 and 96 d of age. It is
concluded that mealworm supplementation at the level of 0.1% improved egg weight, egg production, al-
bumen weight, yolk height, and humoral immunity of Japanese laying quails, so it has the potential to be
considered as an organic functional additive in quails' diet.

(34101105 humoral immunity, Japanese quails, mealworm.
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