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ABSTRACT This study was conducted to investigate the effect of adding black soldier fly larvae powder (BSFP) in the
manufacturing of processed chicken products for dogs using poultry by-products. Chicken breast and Mechanically Deboned
Chicken Meat (MDCM) were used for chicken products. To evaluate the effect of the addition of BSFP, the chicken products
without BSFP were compared with the chicken products with 1%, 1.5%, and 2% BSFP added. As the amount of BSFP in
processed chicken products increased, the protein content and redness increased, and the lightness decreased (P<0.05).
Therefore, BSFP showed potential to be used as an additive to improve protein content in the production of processed dog
food using poultry by-products.

(Key words: chicken products, mechanically deboned chicken meat, pet food, black soldier fly larvae, protein content)
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Table 1. Formula of dog snack added with various black soldier fly larvae powder

) BSEP (%)
Ingredients (%)
0 (control) 1 1.5 2
Chicken breast 59 58 57.5 57
) MDCM? 15 15 15 15
Main
Oat flour 12 12 12 12
Rice flour 12 12 12 12
Milk 1.3 1.3 1.3 1.3
i Egg 0.6 0.6 0.6 0.6
Additives . .
Olive oil 0.1 0.1 0.1 0.1
BSFP? 0 1 1.5 2
Total 100 100 100 100 100

! BSFP, black soldier fly larvae powder; O (control), no additive in the dog snack; 1, addition 1% BSFP in the dog snack; 1.5, addition
1.5% BSFP in the dog snack; 2, addition 2% BSFP in the dog snack.
2 MDCM: Mechanically deboned chicken meat.
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Table 2. Proximate compositions of dog snack added with black soldier fly larvae powder

BSFP (%)'
Traits (%)
0 (control) 1 1.5 2
Protein 26.59+0.31° 27.06+0.52% 27.38+0.42° 29.27+0.45°
Fat 7.344+0.24 7.23+0.25 6.28+0.20° 6.90+0.34%
Moisture 18.8543.98° 14.63+£3.23% 12.99+2.75° 11.91+0.78°
Ash 4.34+0.03 3.60:£0.06 2.36+0.06 3.69+0.05

' BSFP, black soldier fly larvae powder; 0 (control), no additive in the dog snack; 1, addition 1% BSFP in the dog snack; 1.5, addition
1.5% BSFP in the dog snack; 2, addition 2% BSFP in the dog snack.
> 1 east square means with different letters within the same treatments are significantly different (P<0.05).



N

)
e
ofrt
(o
W,
)
tlo
Ho
e
offl
=
ofrt
o
Ho
ol
Hr

A Eeh e dhilA Stk JERAThP<0.05). W7 7H
o] 3|8 e BSFPO| Hrbgel 93-S WA esit)

2O R 443% o]FeR B FE
zod e dehiie g3 E AR AlFelth
BSFPO] A7} 430 wlet vtelzd 7HAlol|A] uhmA ohek
o] &b olfr= ofvf BSFP7F 52 o] @A didE

Shstar 917 wiFelet AbRETh BSFPY H7Ht =
A greESs UERd o] f T3k @x 22 A BSFP E
< H7Fe7] wlEolet ALEE T BSFPL] bl mE
WA o] R 5 fhae v 25 BEdl 244
AAE Ede TEEE /S W 22 o ZAAA
27t HE e FEghegol 53%011 Hl 3l el o=

Choi, 2015), &+
2 g7 17 &
9}= FAFITH Viahova-Vangelova et al., 2023).

Aol A wked 3ol 371 MDCMS @i d =}
Ae] FrFo]l Aut AlSel Hlal W FEe Yehdtk(Perlo
et al,, 2006). wZoll It A2 E3HS s =W AST
= 9EoR AR WEY Td ko] ZadiA €
o} wked 3H2ell BSFP H7be wild gheks so= Rk
oflel A e W e Z2is dehid a2
BSFP9| 7= MDCM< AHE-RE BH 7 7h g g4 <
2 BesE 5 e BoR AlndEnt

g
>
Lo
4
M
o A
o
S =
W
K
i
T
=
f
=
e
2
-

o

—

kg

2. pHe} M
BSFP 37}kl w2 kA 712 <] pHeb Aol gigh 2
= Table 30 Ve Rkl 312]o BSFPE #7Hes

= e pHS AMEE Uz, ve WES Jeht

(P<0.05). RFH 7 7h2]e] 3
2] ki,

olg] AFelA VYeht=
5ol 4% 9] pHE 6.79°14 8.15704] theFgith(Kang et
al., 2022; Pornsuwan et al., 2023). £3] ©J&] %‘ = & &
Nl fres Axsta 7t Wl 2 &
H 3k Ao nlo]| AR E3] AR S =
gx]E o] pHE 6.82% tHPornsuwan et al., 2023). %-2]7}
*P‘—Lﬂ BSFP= EA& AlFaL B3 o] 2235 Fa 11

g Bido|t}, 12|22 BSFPE H7hek whelzd 7h2je] 1
2] & W7 7RG 2 pHE YER ©]f-+= BSFP7}
WA 3H2e] pHE ASAIZ7] wiolgkar Altsdt

BSFPZ A& 2A|A] o] H7kste] AlF5482 B AFlA]
AHEEE Folsoll 5 EEe] HEe 54.930]%13, BSFP A
7P 2R s 9a AN RS 3 THKang et al.,
2022). Egk Follsol & IH (killing methods)oﬂ
FA TS AR AFoA A o H—OH
= UrE}k‘M
(Larouche et al., 2019). 21322 H]'E%Zﬂ_ 2] A M=
BSFP 7}l whe} HAE Zlo g Al ¥t

l—ﬂ
fr
W
w2
*
g
1o
i)
N
N
o
=
O
09#
o

AzE ZoSo] £2 T Zof

3. M

BSFP A7}l w2 vk 7ha)e] da= & S43 4
FHE Table 49t 2tk ZE A5 AlolollA A= o] 2}
ol YERA] ekt f-el7h Alzg vk 7hA2 105T
o 2083t 7tdste] Al xg 2
e &} AR 2 TE S7H AlF BlE oA e A
o2 7S YeRdtBerry and Abraham, 1996). wabs £
Ao AF2 k] 2|efo] ofgk X|o} AJAF Al7|(A

Table 3. pH and color of dog snack added with black soldier fly larvae powder

BSFP (%)'
Trait
0 (control) 1 1.5 2
pH 6.14+0.01° 6.49+0.02° 6.50+0.02° 6.510.01°
L* 69.43+2.43° 69.79+0.69* 64.4543.76 56.52+1.25°
a* 7.07+0.69° 6.60:£0.49° 9.20+4.23" 12.93+1.34°
b* 28.32+1.38 27.06+3.09 31.63+5.46 31.58+1.34

! BSFP, black soldier fly larvae powder; 0 (control), no additive in the dog snack; 1, addition 1% BSFP in the dog snack; 1.5, addition

1.5% BSFP in the dog snack; 2, addition 2% BSFP in the dog snack.

*7° Least square means with different letters within the same treatments are significantly different (P<0.05).

L* = Lightness, a* = Redness, b* = Yellowness.
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Table 4. Shear force of dog snack added with black soldier fly larvae powder

BSFP (%)

Trait

0 (control) 1%

1.5% 2%

Shear force (kg) 1.70+0.34

1.9440.53

1.61+0.52 2.2140.33

! BSFP, black soldier fly larvae powder; 0 (control), no additive in the dog snack; 1, addition 1% BSFP in the dog snack; 1.5, addition
1.5% BSFP in the dog snack; 2, addition 2% BSFP in the dog snack.
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