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Quality Characteristics of Emulsion Chicken Breast Sausages with
Protaetia brevitarsis Larvae Powder
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Department of Food Bioengineering, Jeju National University

Abstract

This study investigated the effects of Protaetia brevitarsis larvae powder (PLP) on the physical properties of emul-
sion-type sausages. The contrast and addition sausages were prepared in 0%, 1%, 2%, and 3% variants. There was
no difference in proximate components between sausages with PLP and without PLP (p>0.05). The L* of sausages
was decreased, but the »* tended to increase with additional PLP amounts. Adding PLP increased pH and water
holding capacity and decreased cooking loss. Meanwhile, adding PLP (p<0.05) increased antioxidant activity. The
springiness and cohesiveness did not show significant differences among the samples (p>0.05), but hardness, gum-
miness, and chewiness showed significant differences among the samples (p<0.05). In conclusion, the addition of
PLP to emulsion-type sausages would enable the production of functional chicken breast sausages.
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Protaetia brevitarsis larvae

Blanching and storage

I

Hot-air drving
(60°C, 12 h)

Gringding
(100 mesh)

Defatting
(n-hexane, 18 h)

Final powder
(Moisture 10.02 %, Protein 43.34 %, Fat 0.29 %, Ash
6.46 %, Carbohivdrate 39.98 %)

'Fig. 1. Protaetia brevitarsis larvae powder manufacturing
process.
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Table 1. Formula for emulsion-type chicken breast sausage
added with Protaetia brevitarsis larvae powder

PLP" (%)
Ingredient
Control 1 2 3

Chicken breast 60 59 58 57
Back fat 20 20 20 20
Ice 20 20 20 20
Potato starch 0.3 0.3 0.3 0.3
Nitrite phosphate salt (NPS)? 1.5 1.5 1.5 1.5
phosphate 0.2 0.2 0.2 0.2
white pepper 0.2 0.2 0.2 0.2
PLP 0 1 2 3

Total 100 100 100 100

YPLP: Protaetia breivtarsis larvae powder.
INPS: (NaCl : NaNO,) = 299:1 mixed for use.

Cutting the chicken breast and pork back fat
(3 em cube)

3

Grinding chicken breast and pork back fat
(0.3 mm plate}

3

Adding Protaetia brevitarsis larvae powder, Potato
starch, nifrite, salt, phosphate, white pepper

Y
Aging
(4°C. 20 min)

Adding pork back fat and Ice

h

Filling after grinding and emmlsifyving

h

Boiling in hot water
{Heart Temperature 85°C)

Fig. 2. The manufacturing process of sausage with Protaetia
brevitarsis larvae powder.
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Table 2. Effect of Protaetia brevitarsis larvae powder on the proximate composition of chicken meat emulsion-type sausage

_ PLP" (%)
Traits
Control 1 2 3
Moisture (%) 61.46x0.010™ 63.04+0.011 62.46+£0.007 59.93+0.022
Protein (%) 13.40+0.002 13.70+£0.012 13.97+0.014 14.81+0.002
Fat (%) 17.95+0.020 16.36+£0.005 15.25+0.004 15.23+0.007
Ash (%) 2.33+0.001 2.424+0.001 2.50+0.001 2.33+0.002
YPLP: Protaetia breivtarsis larvae powder.
All values are meantSD.
NS: Not Significant.
AN pEe IR W Asbel mel Zabele A9 pHE 9283 A71Ee) W vgd wje Aols
Ae wel 3% AAPOl AV we @e UEUA  Rer], ANE, uee, 84, 247 5 £ ¥l 3
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YeER AT Sdute] R A] {5 T HIbe] mE 44 o] 24H AEE olHe HERE ARG YREAQl 259
ol 71ak (o= o KR = 9olo o A= w
Table 3. Effect of Protaetia brevitarsis larvae powder on the 7_}3 Aol dF= vIAE adle dRe] M % pH,
color of chicken meat emulsion-type sausage HE 7 2=, 71E &=, 7HE A7 A5 A7), BY
PLP (%) So2 dHA UrhkPark et al, 2010). W*HPO]@—‘M fr
Color Control 1 2 3 = BUS HUeHA] & izt 7rE s 7S 2.54%
- 5] 2 Hlo) o= Bno =
I 8082:084 6922123 6273:151° 5756:060' U FEHOIREA £F 2w kst “13?34
d 4395160  4.08£0.60° 4.68+0.36™  5.52+0.30° 7HEZF FHE 0.96%-0.74%% oA og vhe s B

b -0.32+0.88'  6.98+0.19°  9.58+0.36"  11.99+0.62° TH(p<0.05). Choi et al. (20192 =5 E A 855

AR F5S A7HEE W AAAE F5el
< Alshks Bl&o] FoHEFE rtdFo] gt
different (p<0.05). EA i;é}aiguﬂ, Kim et al. (2008)2 Fol&T2 0.4%

YPLP: Protaetia breivtarsis larvae powder. 1‘“ 2 Z
All values are mean£SD.
Values with different letters (a-d) in the same column are significantly

Control

2%

3%

Fig. 3. Effect of Protaetia brevitarsis larvae powder on the appearance of chicken meat emulsion-type sausage.
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Table 4. Effect of Protaetia brevitarsis larvae powder on the pH, water holding capacity, cooking loss and VBN of chicken meat

emulsion-type sausage

) PLP" (%)
Traits
Control 1 2 3
pH 6.56+2.07° 6.67£2.11° 6.74+2.13* 6.76+2.13*
Cooking loss (%) 2.54+1.05* 0.96+0.09° 0.79+0.08° 0.74+0.18°
Water holding Capacity (%) 83.27+3.09° 86.48+2.19* 88.80+1.48* 89.00+0.66*
VBN (mg%) 3.27+0.78° 4.77+1.11° 7.58+0.58° 10.61+1.49*
YPLP: Protaetia breivtarsis larvae powder.
All values are mean£SD.
Values with different letters (a-c) in the same column are significantly different (P<0.05).
A7vell s Wl =SE ] 7tEkE At A G olstE AlghE o] Jlon 5-10%Y Wi AT HEE 4
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/d (springiness), 717J (gumminess), % & J (chewiness) 2
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Table 5. Effect of Protaetia brevitarsis larvae powder on the texture properties of chicken meat emulsion-type sausage

Texture parameters

PLP" (%)
Hardness (g) Springiness (mm) Gumminess (g) Chewiness (mJ) Cohesiveness
Control 3,289.29+605.88° 7.92+0.66 1,824.80+113.63¢ 164.39+21.77° 0.46+0.14*
1 5,021.31£659.06* 8.39+5.58° 2,920.00+400.39° 223.45+36.02% 0.43+0.18*
2 5,745.89+442 .66 8.27+0.82° 3,497.75+474.52* 291.45+65.96* 0.444+0.23*
3 5,103.38+499.29 8.94+0.68° 3,148.22+487.14%® 269.40+52.42%® 0.50+0.19*

YPLP: Protaetia brevitarsis larvae powder.
All values are mean+SD.

Values with different letters (a-c) in the same column are significantly different (p<0.05).
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Fig. 4. Total phenolics content and DPPH radical scavenging
activity of emulsion-type chicken meat sausage according to the
amount of Protaetia brevitarsis larvae powder.
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