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Quality Characteristics of Emulsion-Type Chicken Breast Sausages with
Black Soldier Fly Larvae (Hermetia illucens L.) Powder
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Abstract

This study investigated the quality characteristics of emulsion-type chicken breast sausages containing black soldier
fly larvae (BSFL) powder. The chicken breast and BSFL powder were added at various mixing ratios (C:chicken
breast 56% and BSFL powder 0%, 1%:chicken breast 55% and BSFL powder 1%, 2%:chicken breast 54% and
BSFL powder 2%, 3%:chicken breast 53% and BSFL powder 3%). The pH, moisture content, and water holding
capacity of the sausages increased with the powder amount. In the instrumental color evaluation, the L* and 5" val-
ues were significantly different among the samples (p<0.05). However, there was no significant difference in a’
value (P>0.05) with the amount of powder added. Volatile basic nitrogen and acid value tended to increase with
the amount of BSFL powder. The total phenolic content tended to increase, but the value of IC,; according to DPPH
radical scavenging decreased as the amount of powder increased. This study concluded that BSFL powder can be
used in meat products processing as a substitute for meat protein and may also improve antioxidant activity.
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Fig. 1. Manufacturing process of black soldier fly larvae
powder.
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Table 1. Proximate composition, heavy metal, VBN of edible insect's specifications from Korean Food Code and black soldier fly

larvae powder

Traits Specifications from Korean Food Code (2022a) BSFLPV
Moisture (%) - 3.29
Proximat Protein (%) - 60.71
roximate

composition F?t (%) ) 8.93

Fiber (%) - 10.25

Ash (%) - 10.51

Pb (mg/kg) 0.1< (Allomyrina dichotoma larvae and Protaetia brevitarsis larvae, 0.3<)  ND?

Heavy metal ~ Cd (mg/kg) 0.1< 0.51
Inorgainc arsenic (mg/kg) 0.1< -

VBN Volatile basic nitrogen (mg%) - 0.04

YBSFLP: Black soldier fly larvae powder.
2ND: Not detected.
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Table 2. Formula of emulsion-type chicken breast sausage added with black soldier fly larvae powder

Composition (%)

Materials

Control 1% 2% 3%
Chicken breast 56.0 55.0 54.0 53.0
Main material Pork back fat 20.0 20.0 20.0 20.0
Ice 20.0 20.0 20.0 20.0
Salt 1.5 1.5 1.5 1.5
Sugar 0.5 0.5 0.5 0.5
Sodium polyphosphate 0.3 0.3 0.3 0.3
Minor material Potato starch 0.3 0.3 0.3 0.3
Mixed spice 0.4 0.4 0.4 0.4
White pepper 1.0 1.0 1.0 1.0
BSFLP" 0.0 1.0 2.0 3.0

YBSFLP: Black solider fly larvae powder.
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Fig. 2. Appearance of emulsion-type chicken meat sausage according to the amount of black solider fly larvae powder.

Table 3. Color of emulsion-type chicken meat sausage according to the amount of black solider fly larvae powder

Sample Color Control 1% 2% 3%
L 60.16+0.95) 58.13+0.65° 55.52+1.03¢ 53.88+0.25¢
Meat emulsion a 2.96+0.26" 2.35+0.09" 2.18+0.37° 2.17+0.03"
b’ 2.69+1.59° 4.84+0.51° 5.294+0.65° 4.87+0.33°
L 77.74+1.34° 73.79+0.86" 70.71+£0.15° 66.29+0.52¢
Emulsion sausage a 2.49+0.32° 2.75+0.46" 3.45+0.08° 2.84+0.08"
b 3.5740.74° 6.45+£0.26° 7.56+0.24° 8.11+0.05*

DAl Values in the same row with the same letters (a-d) indicate significantly difference (»<0.05) by Tukey's multiple range test.
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2% F7HE 5771%= Feld o= HAsi Fofsdl &g
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el 716l setH o2 Pyt 29 o-7|H Tt Txvu
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Elo] EXS FAl9 7HA & y-7] €l o] ti(Won, 2017; Jo,
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& YEhhAl 2kth(p=0.05). 4825 247
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86.04%, &Nl 4S H7EeE 1% H7HE 86.63%,
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o #% % H7hFe] S7HEF= 27}
ERAL 53] 2% H7HE Alelshd i A7
o W A& e FoH oz FIHe u}(p<o 05).
APE A7l mE foF AolE YEhA] etA]
(p>0.05), =3 Bl A fejF o= S71eE AE &
& F AATHE<0.05). S 1%} 2% H7FFelA R
FrolF el zpolE YR AL (p<0.05) F-24 3 gL o)
Z79F A7 EF oA AolE HERA ekt
(p>0.05). H&2LFS H7I 2AA AT F «WH‘OP%E
A FF FEE F7HRE 2AA(Hyun et al. 2021)°] 7
T By Hrlgo] 2V E Awrt Zrtste 239 &
AFSFRATE B3 Jung & Yoon (2018)> AWHE O 2 A
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ke AEAEtE SAlste] AFe] FAe AstATlE
AAJA FA o] 7HrEE A=) FANA FFE S5
of At E =3 H(Lee et al., 2015). 2712 24 24
= Fig. 40 YeERAAT *P7} e tET 1.869 myg,
1% H7F 2234 mg/g, 2% A 7F- 2.483 mg/g, 3% 7t
T 2594 mg/gE FolEol 5 wEEFo| SUMEFE At
7Pt S7kehe s B, 53] BE A7belA Hx

Table 4. Moisture, cooking loss, and water holding capacity of emulsion-type chicken meat sausage according to the amount of black

solider fly larvae powder

Traits Control

1% 2% 3%

Moisture (%) 67.320+1.510°"
Cooking loss (%) 2.391+0.961°
Water holding capacity (%) 86.040+1.380°¢

68.710+1.310%
2.314+0.786"
86.630+1.300

70.370+2.090* 71.570+0.810%
2.559+0.387" 2.330+0.339°
88.500+1.050% 89.830+1.720°

DAll Values in the same row with the same letters (a-c) indicate significantly difference (p<0.05) by Tukey's multiple range test.
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Table 5. Texture properties of emulsion-type chicken meat sausage according to the amount of black solider fly larvae powder

Texture parameters Control 1% 2% 3%
Hardness cyclel (N) 46.68+2.01°V 49.10+1.93° 49.46+1.77° 53.15£2.21°
Hardness cycle2 (N) 39.5443.246° 44.12+1.94° 44.39+1.70° 47.56+2.75°
Adhesiveness (mJ) 0.51+0.35° 0.71£0.55* 0.69+0.42* 0.39+0.24*
Cohesiveness 0.600.05° 0.65+0.03* 0.64+0.02* 0.62+0.03™
Springiness (mm) 9.01+0.50* 9.19+0.41* 9.27+0.45% 9.09+0.38*
Gumminess (N) 27.78+2.73° 32.00+1.75* 31.82+1.35% 31.84+4.34*

Chewiness (mJ) 250.18+26.86°

294.41+23.36°

295.17+£22.48* 301.61£17.14*

DAll Values in the same column with the same letters (a-c) indicate significantly difference (p<0.05) by Tukey's multiple range test.
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p=0.000
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6.1 |
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Control 1% 2% 3%

OMeat emulsion ®Emulsion sausage

Fig. 3. pH of emulsion-type chicken meat sausage according to
the amount of black solider fly larvae powder. Error bar
indicates standard error. Results of before and after heating of each
sample were compared using the two-sample #-test (p<0.05). Means
with the different letters (A-D, a-d) above the same color bars are
significantly different (p<0.05).

T2 FoAd AolE HYTHp<0.05). Son & Hwang
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(2017) ZXule) x| u}slao] ol;}
L B ek g1 AAYS AR sl

Bulo|z &L 24} ggfo] ¢)7] u o] Fo 5ol 9= {?r
o] Hrbge] S7rErE Aol Srkste Avke 3k
o] %ﬂf‘z AL R AETh A EFFH(MFDS, 2022¢)°]
S7HEAE A0 wEH 2374 ES e 50mg/

|3tz T—fwoa ovf, a3 A

oA AN FAN AT B AFANME BH T

& A2 BAFOl FERTE 5

AAA B FGol §5 W A Al 2 T
Z7kR AL o WA o] {7EES B
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FolEol 2 H7F A gA 3L vEA d9 e
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F AN E Sk Wi, S7HE Alx Aldle A
Wx)517] $18l sodium ascorbate, sodium erythorbate
Al ARg-o] e Eojol & Ao w AthdT
S0l Jde dd e A EolY S/ AA - d= A
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Fig. 4. Acid value of emulsion-type chicken meat sausage
according to the amount of black solider fly larvae powder.
Means with the different letters (a-c) above the bars are
significantly different (p<0.05).

o}n]

o, f-714k AA Tol AAE WMz 4 dle] 7] o
ol VBN #+& S5 % S71E2F o] AAE Hcho] o]

, 1978). VBN =% A3} Fig. 59
et Bl fr% S JA7Hst 2A1X9] VBN &
g 2T 4.56 mg%, 1% H7HF 6.20 mg%, 2% H7H*
7.10 mg%, 3% F7H* 8.65 mg%hE Tl Tl fE B2 3
7VeFo] S7FE4= VBN 2 S7kshe 43S JeRiS]

I i of v el S W, AU B fo A Aols
YER A THp<0.05). Bae et al. (2015)] o] waw =
v E H71e 24 A A VBN 3 thET 16.27 mg%,
1% A7+ 16.40 mg%, 2% H7H- 16.57 mg%, 3% 37t
T 1832 mg%= =3 e] whuld FaFo] 26%7] wEel =
9 H7brEEel F71ESS VBN grol S718Hthal B
stttk A &FFA(MFDS, 2022b)2] &4 7F2EF It
Aol MEH AS7HEES T A7 FFAA
A7 A A TS 20 mg% o= Adketal 9lom,

B AT BB f5 HUS B 24 BF 4F
FANA AAG 74 olake] e ekl & A
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Fig. 5. VBN of emulsion-type chicken meat sausage according
to the amount of black solider fly larvae powder. Means with
the different letters (a-c) above the bars are significantly different
(p<0.05).
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Z 4HA At(Lee et al,

Z b= &2k 2! DPPH radical s
= T 42 A EA Y BxEHAUE 23 tiAF
=

221 #H=A 38HE4 LS phenolic hydroxyl”]E 7|22 $)
7] woll Adigt BAES A9 & I e, kst

35 JTH(Park et al., 2021b). Park et al. (2014), Lee et
al. (2018)> Fol 5ol FFolA A3t &Aool ok B
SHATh wEbA, 2 Ao = Sl Fl 5 EEE 24
Aol H7bstod = kst &50] YehtEA] oty l Skl
SolEol fFF B HrES el 2R Y] T s
FS SAAU(Fig. 6). F e THF S A, v+
341.789 mg GAFE/g, 1% Z7}7 465368 mg GAE/g, 2%
A7 505972 mg GAE/g, 3% H7F* 609.198 mg GAE/
gO & AR Fo el fF LES HAUIETE T ds
o] FeolHo g S tHp<0.05). Park (2016)° wh
24 F AEd gEL AEE A e kst ?17%—2‘
W7l wjel Aol v $HiE S/E FUEER she

AR A 4bskE oA ste aF olgkal HAlEit. E}E}
A sl §5 222 phenolic hydroxyl”]& 73 Q)
HsA seted s BRstal ol $/RE 9EE she
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Fig. 6. Total phenolics content of emulsion-type chicken meat
sausage according to the amount of black solider fly larvae
powder. Means with the different letters (a-d) above the bars are
significantly different (p<0.05).
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Fig. 7. DPPH radical scavenging activity of emulsion-type
chicken meat sausage according to the amount of black solider
fly larvae powder. Means with the different letters (a-c) above the
bars are significantly different (p<0.05).

o,

et al, 2006; Lee et al, 2011). DPPH o &A &
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Oﬂ 5 =2 H7H 24X A4 9 DPPH 32 &A%

< Fig. 791 YeSith DPPH Stz 245 =4 o}l
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F7HETE 1C,, #tol faske A AL, 3% H7H
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A4 gl wE AFE FAIA 7 53 2 WO
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