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Abstract

The companion animal diet industry in Korea has grownrapidly, driven by the increasing
recognition of pets as family members and rising interest in pet wellness. Although meat
by-products, fish meals and soy protein are widely used as conventional protein sources in
companion animal diets, they present several limitations, including nutritional imbalances,
allergenicity, resource depletion and environmental burden. This review evaluates the
potential of insects and seaweeds as alternative protein sources for companion animal diets.
The crude protein (CP) content of basis black soldier fly larvae (BSFL) and mealworm
stypically ranges from 40% to 60% on a dry matter (DM) and includes a balanced profile
of essential amino acids such as lysine and methionine. Their nutritional value is comparable
to that of conventional protein sources, making insects a viable option as a primary protein
source for growing companion animals. The BSFL demonstrate excellent digestibility, in
some cases exceeding chicken meal for essential amino acids. Additionally, insect production
reduces environmental impact, generating substantially lower greenhouse gas emissions
then livestock. However, potential concerns remain, including reduced digestibility due to high
chitin content in some species and the risk of allergenicity due to cross-reactivity with
crustaceans. Seaweeds generally contain 10% to 30% CP on a DM basis and provide
various functional compounds, including polyunsaturated fatty acids, fucoidan, and
alginate.These bioactive substances offer benefits in immune modulation, skin and coat
health and weight management. Seaweeds also provide environmental advantages as they
require no arable land and absorbing atmospheric carbon dioxide during cultivation.
However, variations among species in nutritional composition and the potential for heavy
metal accumulation require careful consideration. In conclusion, insect protein shows strong
potential as a primary nutritional source, whereas seaweed protein serves effectively as a
functional supplement. The combined use of these alternative ingredients provides a sustainable
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strategy to reduce reliance on meat-based proteins while supporting the overall health and
well-being of companion animals.
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BSFL, &9 2 AF2|(cricket) 52 WHREEE ALRoA F8 25 @liddo s AGH,
dzd 2ol oy AE(dry matter, DM) 7|5 2T (crude protein, CP) E&F2 dwkz o
2 40%-60% £ HQITHTable 1). L% @A gto]il Efled 9 &g 5 T4 ofu|
Ab F/go] Hlw A FPg 2oy, AR AFoME HEd} Sol4l 24go] diF S Bl 5
A fARE Aoz HAEHTH11] 59 Ee Foldld mEd gl g
Lol A7) HiEsEo] thld ZFPog B8 J5siAuH12], A%t dEleyd gt
wol Alg A2 Al HFol B asi13].

252 DM 7|5 A% (ether extract, EE) g2 AW 02 15%-35% <=5=0]H(Table 1),
BSFLY] %9 29241 § 54 A4to] ERolo] G AN} JUALOZ BT 4 Ueh
(14, B8, 25 9249 ARchitin}S Aol 4510 QIS T % 0L, oF 4 A 23}
29 724713, 9% AR 27 o] HuH B Ye11]

HhEsEolA 235 CPY &3ka 80% ooz HiEu[4], BSFL2 A ¥ Halr|et

B3 Al B ofufledl £:3k80] 75% oo ® WERAL, of=rd Adke AT BT {4
SHATH15]. RS ez ¢ dFoM: 255 HA SddoR FoigiS o CP, EE
2 f7lE a%keo] &7 2 diF i IFET fFARE SES EAT16]. 487 5=
dgo= oF Ao BSFL B 9 #9 252 57 % di+ @82 J9 153 vasto
A 78 +=5%F 34 % =4 EE 5 4% ARA FARE 23S HEATH17].

ok AR Ao M s AFEt] g o] &oF a3tkeo] fgad 4 912
o, ZiAof weh 43kgo] Yol 7]“6—*3 A= AL HAHJTH18]. THol| = Bt &
S @d Foles A ndE oA Ak S
[19]. BRF A& A7) dAol2de 5 A 28, HE A £ 4 H2 A A &
Y 5E0] o, 2AVIA HiE A 5 S84 SHAY avtke HEITH20].
71574 EHolA, 25 Sde v oA diAE SAA vEe Hiou, WA=

71273 A3tk HAEQeH17]. BSF= §17] 7]4h S o] diAshd CPeHa2 57t
ou[21], & E¥¥l= ¥F% DPPH 2tHzd 275

=
=]
L

s]._,"_r ol-%‘t_g AN 0].}_—_ Ao L]—E}
FAber 24 ot FIEUTH22].

71E @A BSFLE tiARt 735, Wy i B 29k, il fiAb 5l 7|54
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o AN E AT, 20k R B Aoioha] A ;A Apo]7t HALEA] okokrh24].

Table 1. Nutritional compositions of selected insect species for companion animal diets

Insect species Protein (%) Amino acid Lipid (%) Digestibility (%)  References
Black soldier fly larvae 42-48 Rich in lysine and threonine: moderate methionine 25-35 82-90 [11,17]
Mealworm 50-55 Balanced lysine and methlc;r;lontee:m&mllar to soybean or meat 15-95 80-83 [8.12]
Cricket 60 Adequate lysine; relatively low methionine 15-20 76-85 [4,8]
Superworm 47-50 Balanced essential amino acids; slightly low methionine 18-25 78-86 [12,18]
Grasshopper 55 Balanced lysine and threonine; moderate methionine 1522 80-85 [47]
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Table 2. Nutritional compositions and Functional components of selected seaweed species for companion animal diets

Seaweed species Protein (%)

Spirulina

Chlorella

Nodosum
Kelp

Sea mustard

60-70

556-66

7-10
1.8-5.0
35

Lipid (%) Amino acids Functional components References
5-7 Balanced essential amino acids Chlorophyll,_ f-carotene, [5,8]
C-phycocyanin, polyphenols
Balanced lysine, threonine, valine; Chlorophyll, vitamin B12, iron,
5-7 . e [5,27]
slightly low methionine polyphenols
1-2 Low essential amino acids Alginate, fucoidan, iodine [45]
1-3 Low essential amino acids Alginate, fucoidan, iodine [28]
1-2 Low essential amino acids Alginate, fucoidan, iodine [28]
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