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Preparation of Mousse Type Pork Patties with Added Protaetia brevitarsis Larvae
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ABSTRACT

In this study, the fatty acid composition and antioxidant activity of Protaetia brevitarsis larvae were analyzed, and a sensory
evaluation was performed by preparing pork patties containing Protaetia brevitarsis larvae. The hardness test was used to
determine whether the patties produced meet consumer needs for functional age-friendly foods. Patties were manufactured in
accordance with the 3™ stage of KS, the Korean industrial standard demonstrated the acceptability of adding Protaetia brevitarsis
larvae to pork patties, and thus, expanded the use of edible insects in foods. In addition, after adjustments of gelatin and water
contents, the hardness test and regression analysis showed the patties produced met the 1%(~5.82%), 2"/(5.82~7.62%), and 3"(7.62
~35.49%) KS steps for Korean industry standard age-friendly foods.
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guto]l 274 fFel & ZevE TS Swain T &
Hillis WE(1959)2] W] wlg} =233ttt A& 150 Lot
SF9 2,400 pL, 0.25 N Folin & Ciocalteu’s phenol reagent
150 uLE wybated 387k wh-A1Z1 - 1 N Na,CO 300 uL
& skl gRadlA] 2417 B AT ¥ BB
(T60UV, PG instruments Ltd., Lutterworth, England)E ©]-&
So] 725 el FHEE 33 W 2R on, 0 B

#oz et oju 2FEFL 248 2KSigma Co., St.
Louis, Missouri, USA)S AF&-3153 T}

2) & E2tE o= &2 53

guto] 272 £59 F FepHol= 72 Davis
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o Fz7|dA 605 J HHSAIA, T3 F=A(T60UV,
PG instruments Ltd., Lutterworth, England)S ©]|-&3}o] 420
nmellA FFEE 33] v S on, O ddge
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3] ddlo] 22EX] H-22] FRAP(Fluorescence recovery after
photo-bleaching) 73 H-2 Fe(Il)2] L3S EA5ke] it
3hsS goldte PP O R, Park JH 5 (2012)9] Wil u}
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288 10 mM TPTZ(2,4,6-tris(2-pyridyl)-s-triazine) 2} 20 mM
FeCl; - 6H,05 10 : 1 : 1(viv/v)e] ¥ &2 &3 & 37T g
& FE7]NA 423 HSAIA APEN S A xStk A1E
N 1.5 mL, A& 50 pL, 57 150 uLg E33ted 37Cel
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F 25 mLE F7lske] 50T &2 27]0A 2087t HHe-A]
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At e Z:Eﬂ E(fatty acid methyl ester; FAME)E A 2=3}%]
t} o]E Ao Yztsle] 0]ALE 2 mL 2 NaCl 1 mL
9 & A-g g sIEFO] A7 column(30
SHAIZ F o AP -GN R o] 8353

Aol
X
EE
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hun

CR
mm x 150 mm)S
o™, GC(Agilent Technologies 7890A Gas Chromatograph,
Palo Alto, CA, USA)Z o]-&3alo] xuhat 248 B35l
GC &7 capillary column(30 m x 0.25 mm ID 0.32 pm),
detector FID, 2 E2% 200C, TU/HE 2% 2601T/260C,

o] A 7t/ H]E N/50 mL/mlnS_’.i A%k

6. ElMeto| 27X 7 M/t == g M=

1) El&Eo| 27X 75 &7t HlE

=5 100.0 g A7](Model 5KSM150, Kitchen Aid,
Benton Haerbor, Michigan, USA)Z 20 rpmol| 4] 223t 4]
3 T FAA 1.0 g T3 0.5 g& ¥ 40 rpm of|A] 383

E335ith ol & vg A Z# 2(B00R6BLVKE, Spikomat
Co., London, UK)Z 273 100 mm, 57| 10 mm& A 3 35}<]
IAZE Bt WA B & 200CE ogd L E(ML32AWI,
LG, Seoul, Korea)ollAl 313t 7Fd3le] tl2TH(P0) o= AL
galit) dIForE =82 FEH(G%P5), 10%(P10),
20%(P20), 25%(P25)) = 2dHto] 72| {ZF o2 thA| st
=5 HEE A Z3 H(Table 1).
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ute] 2RA] 5 H7F =5 Yo A4S 24
+27](TA-XT Express v2.1, London, UK)E °©]-&3l] A=
(hardness), -3-%1%d(cohesiveness), ¥ (springiness), %3143
(chewiness), 714J(gumminess)S S350, S35 ¢k

ABEE #5T
g probeE ©| &

=7](15 x 15 x 10 mm)Z X]——: T 75 mm Y
oto] 33] vkE SASioh Y 2dewe
trigger force 5 g, test distance 7 mm, test speed 3 mm/s,
pre-test speed 5 mmy/s, post-test speed 5 mm/sZ 7Y AT}

E d7e Syt A-aeldds] AoEs Bl
SA(SMWU-2009-HR-091)2 Hro} x18) 3ttt g5 uto] %
FA 75 H7F =5 e #E5H7F= scoring test2 X

o M



66 784

Table 1. The mixing ratio of pork patties with added
Protaetia brevitarsis larvae

Treatment"

Ingredients (g)
PO P5 P10 PI5 P20 P25

Protaetie brevitarsis 0 5 10 15 20 25

larvae
Pork 100 95 90 85 80 75
Salt 10 10 10 10 10 1.0
Black pepper 05 05 05 05 05 05

Y PO: add 0% Protaetia brevitarsis larvae.
P1: add 5% Protaetia brevitarsis larvae.
P2: add 10% Protaetia brevitarsis larvae.
P3: add 15% Protaetia brevitarsis larvae.
P4: add 20% Protaetia brevitarsis larvae.
P5: add 25% Protaetia brevitarsis larvae.

H WSS 0 1530 SHE A FI et tigtd o]
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zing) S $3t] H4 o] & 200 mLE FH7iske] —40T
oA 24A17F BASHA T o] & FZA(PI1, PacojetAG Co.,
Geneva, Switzerland) 2.2 4] 3t T, <1 sl4] & o
A 35+ (Korean Industrial Standards; KS)y &/ 715(1®
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2) 4z =8
Azp - Aslrt golgk fqdute] A % b 2 B
d =5 e AEe nPSAF KSO| A=W whet
S8t om, 5% é 271 cycle test 1, 5 mm cylinder radius
probe, pre-test speed, test speed, return speed 2.0 mm/s, test
distance 30.0 mm, trigger force 0.0490 NZ A% 3} t}. o]
141 cyhndrlcal probe”} BFEE o] Sl QA|F =S B}
A& 13 en, Al8E 50 x 50 x 15 mm 27| 2 #e}
ARSI AL, vhedel] el AlRE &S £ probe?t Al
55 ¢ 1 AWk B¢ S8 EE 89 T Hdis

B Zgele] 1 WEgkow JERI.

KS 29 &/ Aget A2} - Asprt golgh 2xduto]
2 BY =5 #Ee] #53re 4A
S scoring test= 13 3}53 2, 65
o= gttt o] Sl Al 171<]
A 85 AF3 F A(color), Fol(saltiness), F=2]w(soft-
ness), 11423t Th(savory taste), 21 RFA Q1 7] & Z(overall taste)
o &l 74 HAEHo R FrestEsE stk # e
A7 i AT SHoIAista v a4 291 €3] (IRB)
o] &0l(SMWU-2009-HR-091)2 o} Waha}]

8. &
RE 270 BAEA-S SPSS(Ver 23. IBM Co., Armonk,
=2 Q

NY, USA)E o|&3}e] MgPsldom, zF A8zt oA A
Fo $lote] dAuiA]E4HEA (One-way ANOVA)= AA[gH
& Tukey’s range testS A Th
R
1. dutdE =4
2134 Hto] 1;%‘1':!"}1 59 AN E 24 B4 47, &8

71.96%, ZHHWA 15.52%, ZAH 5.51%, Z3]|% 1.09%, &
TF3E 5.88%= L}E}M_‘U%(Table 2), Back MN 5(2017)<]
MY Aol fAker Aah e 17.38%, AW 4.98%, %
3| 2.51%, &8 3.17%)E »}E‘rﬂ%aiv‘r. E3) x4l
ol A ZE(AF 8.5~14.4%, S5 152~34.7%, ©1F 104
~47.7%)°] T Sk vl wmls w, Sduto] 2R
Zo T gheko] 2 H]l AR yEh, g5l 2
FAE neid AFLAR o] & 7Hed ZoR Helth
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2 450%2 YERGTHTable 2). 3H, Sim SY 5(2018)¢] Al
& A= 2.8 °Brix)2} Hong WP 5(2018)2] 413] <o
A A3ddte] 272 fFo® A2 59 A% 1.90%
2 YePgTE Noh CW 5(2015)°] olshd 28258 713
A o] Fioll whet Y] AfelE Holtkal Hagh vt
AT

gzﬂqmq @ g

2R fFo T 55.15, A% 3.86,
T 14528 urEMﬂ(Table 2). 6&«5, Noh CW(2015)¢]
Fol & gulo] 23] {F A <
T 443, ﬁ@ﬂE 147, AT 35302 B A1) v}
< YeR =T, olgf gt Afol= nibr A2 Sdu)
frZel Hol| T, ol A2 713t

=
] 5] A% 271
G mA Aoz Bew,

234 539 F ds IS 2.65 mg GAE/g

o L}%‘zﬂmable 2, AAIZ A8 E3e S B
AZANA G FES Y FhekE ot sls

Zo] EAsk= Aoz d#A tiChoi MH & 2019). 3HA,
Choi MH(2019)°] A3 AFelxe T e kol 1045
mg GAE/gC. &2 ¥ A3 Avrt} =& 7213 Yehdled), o]
2@k ztol= ko] A 52 Held S, Al g
73 59 Aol wEel Aew Algdrh

ko] 2RA] FFo] F SR EolE P2 1.58 mg
RU/go.2 YERES™, Yoon JH & Kang SK(2018)2] 412}
AT = F ZepE o= ko] 1.08 mg/glo® & AT
Ao} fAke 32 YeERITE 3, Kim SR 5(2019)9]
g ATl osbd FhirEntat 2x=geusle] wixE
wogh glxuto] A frFo T oot ek 7}
7} 24.6 mg/gT} 25.4 mg/gO & B AT Az} Aoldt ke

H3 o™, Noh CW(2015)9] H3) oMz 2A, 4, 4

A7F 52 B dE Az 67

Table 2. Characteristics of Protaetia brevitarsis larvae

Characteristics Mean+£S.D.
Moisture(%) 71.96+0.02
Crude protein(%) 15.5240.52
Proximate Crude fat(%) 5.51£0.38
compositions
Crude ash(%) 1.09+0.13
Carbohydrate(%) 5.88+1.47
Total phenol(mg GAE/g) 2.65+0.01
Total flavonoid(mg RU/g) 1.58+0.17
DPPH radical scavenging
.. 161.91+2.14
activity ICso(ug/mL)
Antioxidative ) ]
properties ABTS fadlcal scavenging 200.03£2.57
activity ICso(ug/mL)
Ferric reducing
1,189.89+62.70
power(pg/mL) ’
Reducing power(jig/mL) 419.27+2.40
pH 6.30+0.01
Soluble solid content(°Bx) 5.93+0.36
Physicochemical Salinity(%) 4.50+0.38
properties Lightness 55.15+0.05
Redness 3.86+0.01
Yellowness 14.52+0.03
A, amdlE Foig Aol £7A f3e] F Sejiol
= e 7H2} 0.316, 0.222, 0.078, 0.0096 mg/g_O_E 2 d
T Aol 2 Aol & Ho|, F ZepH o= I A4A] Ho]
4 TR dF= E‘:‘%

2 o)
PPH 4k 2715 (1Cs0) <
Choi MH 5(2019)2] A3} A

] %2| DPPH 44k 27
Z3H-E Btk Suh HI 5(2010)
Hugk #4=Fdo] DPPH A4 47

% 119.00 ug/mL rJr =2 Aog Yept, 28aF 5 @
“‘01 17%‘3%1 frZol Fatst o] the 2-8-2Fd vl
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ABTS %*é Aka 275 (1Cs)2 800.03 pg/mLE e
™, Choi MH 5(2019)2] A3 A éaﬂr(sso ug/mL) Ko}
2o S YERNITE Fe(lll) $9%S 1189.89 pg/mL, 3
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o] ZFA frZe o] o & Ao® Yeht A (Cisune) Tl 7P B3O, O B0 2 1 EAKCe0),
o] WA f52] FAtst &4l itk Ae IRl AAHAHCr6), B1EEAHCisapee) =28 WEFST 53]
11, SANE 09 BESAP R, WY Tel2HE BEE B
T3 GoAeshs Aot st AdaA A oe #
4. Rjakst x4 v o), @k, 9, P el )olE Ee) F49
3 Auto] 2RA] G330 F Auak L 19012 goz ¢ BotdRo|=9 S AAlste] A Had Al &
% 235 AAto] AEHIo0|(Table 3), 1 % A 2ol 59 AU FEra dad ded, £ a7 2
2 10E, BZIAA 13F0] AZHAT ol & 2yt FAE FE o] 274 frEe] R FeR &8
7hsd = QOJ‘%‘ T AU
FsPAA EESALY] ftebe Hagls W, BX
Table 3. Fatty acid compositions of Protaetia brevitarsis PR A 3FEH(78.99%)0] E3A WA 3HEH(20.50%) KTk 34
larvae (Mean+S.D.) o1 A R, Ha M 5(2019)9] Z317] FaA] Ak
Components Contents(g/100g) HeH(42.78%) 2 BEZSAAE EaK(55.92%) 2 A3 413
Lauric acid(Cpao) 0.006-0.0002 Aok vlas) W, el A g FESAEAE
Steko 715 =1 o7 ok
Myristic acid(Ciax) 0.136+0.0012 " ;E I& S X]Hii?ﬂ o;ok }\}E;]'E}‘ 26}71 dede A
Tetradecenenoic(Cia:1) 0.038+0.0004 A AHke] A (15~30%)E vl$- Fo8m, 7]oe e =
Pentadecanoic acid(Cis.) 0.026+0.0003 o] =3} IR E 93 A A A xR ”ﬂ(Klm
Palmitic acid(Cie0) 3.220+0.0259 BK & 2015). ¢4, 471 g7 ZA Han GS & Yang EJ
Hexadecenoic acid(Cie;1) 2.470+0.0156 2018)0“ Ed =l 654 o LA T Al A% A4
Margaric acid(Cro) 0.019£0.0010 F 9l SR AA A6k e HlEo] 70.7%%
Uepgon), ofelgh 9191 3 st ek ols) A - A5t
Stearic acid(Cis.0) 0.336+0.0038 71%0] AstEo] S8 S| kel A1E 27} o]g] e Ao
Elaidic acid(Cis.is) 0.01920.0007 2 B3 9t o]gd AL nelPS W), AuHoz Hegy
Oleic acid(Cis. o)) 10.844:0.0813 + B8E Ad o] 2RA] 5] nR A E 2A)
Vaceenic acid(Cgone) 0.361:£0.0032 = &8 7P S Aler kg
Linolelaidic acid(Cigarm.s) 0.037+0.0012 5. = sixulo] REX| 9 Ayl =2 mEl9 X
Linoleic acid(Cig:2m-6)c) 1.055+0.0087 X7t
Arachidic acid(Cyg.) 0.121+0.0011 o w9 yule] BEx §2 A7l 29 wEle] 2zt
y-Linolenic acid(Cis:u-s) 0.015+0.0001 #xg @J%(Table 4), F-2J(adhesiveness)d} & /‘é(sprmgme-
Eicosenic acid(Ca1) 0.037:£0.0005 ss)= A3t BE oA Fojnldt ApolE Btk 7
a-Linolenic acid(Cissn-s) 0.094+0.0013 (hardness):= TiE(PO LT ARl 74 5= A }5}
=8 S|P, P15, P20, P25)7} Gelzom yglg)
Heneicosanoic acid(Ca1.0) 0.008+0.0001 (p<0.001), o= A oe BT B4o] Heale 84
Eicosadienoic acid(Cy,) 0.02040.0003 ulo] ZLEZ] 932 27)eko] Zr}erE S99 A H| Lo
Behenic acid(Caz.) 0.019+0.0003 Golzl Atz Rojzth 43 (chewiness), 744 (gummi-
Dihomo-y-linolenic acid(Cao:3-6)) 0.006:0.0001 ness), -2-%%J(cohesiveness), -4 (resilience) = THZTHCh
Docosacnoic acid(Cra) 0.007:£0.0004 el A frgel A7kE =5 AE(EPS, PIs, P20,
P25)0l| A vJﬂ o7 o 2% BEH(p<0.01, p<0.001),
Arachidonic acid(Cao4n6) 0.057+0.0008 B oolm 2Ael nAAIAE AUE la oleat A
Lignoceric acid(Ca4:0) 0.006+0.0004 =% Ax= _z_%],;_g] o7 183 W o, syute] 2z
Eicosapentaenoic acid(Cao:s) 0.015+0.0003 % 20% H7FEP0)0] B AL A2} Aslo] lo] A
Total 19.012+0.146 & o A
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Table 4. Texture properties of cooked pork patties with added Protaetia brevitarsis larvae (Mean£S.D.)
Texture Treatment
properties PO P5 P10 P15 P20 P25 F-value?
Hardness 54; ézso.gagl)i 3,6250.211 3,012.421 2,460.0§)i 2,362.94‘131 2,298.911 18.440°
. 7.43 821.19 451.75 454.10 524.02
Adhesiveness  0.32+0.19 —0.50+1.57 0.02+0.15 0.08+0.13 —0.64+1.39 0.18+0.13 0.997
Springiness 1.36£1.02 0.89+0.02 1.39+0.68 0.89+0.03 0.86+0.06 1.05£0.51 1.296
Chewiness 6,150.85+ 2,411.66+ 3,455.27+ 1,431.88+ 1,371.76+ 1,634.42+ 4318"
4,343.26" 563.18" 2,044.62" 248.31° 380.30° 379.68"
Gummminess 4,570.1 7:: 2,679.53:: 2,494.94& 1,61 1.73:: 1,583.9 1:: 1,836.1 b7di 30308
251.88 569.54 654.66 326.33 394.51 428.17
Cohesiveness  0.88+0.02° 0.82+0.00™ 0.83+0.03® 0.7140.05° 0.66:0.05° 0.79+0.02° 23.790™
Resilience 0.58+0.01° 0.50+0.02° 0.50£0.03° 0.37+0.05% 0.34+0.04¢ 0.44+0.02% 32376

D 2~4 yalues with different letters within a row differ significantly by Tukey’s range test.

2" p<0.01, T p<0.001.
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Table 5. Sensory properties of cooked pork patties with added Protaetia brevitarsis larvae (Mean+S.D.)
Sensory Treatment

properties PO P5 P10 P15 P20 P25 F-value”
Color 4.06£0.24°V 4.33£0.23% 4.45+0.23" 4.27+0.26" 5.42+0.19° 5.18+£0.22% 5.836™
Flavor 3.58+1.44 3.94+1.30 4.12+1.47 3.79+1.14 4.21+1.39 4.06+1.34 1.001

Off flavor 3.85+1.80 3.67+1.83 3.27+1.57 3.61%1.56 3.48+1.52 3.52+1.46 0.463
Texture 3.82+1.38 3.79+1.27 3.73+1.57 3.76+1.35 4.09+1.38 4.09+1.50 0.462

Savory taste 3.70+1.45 3.70£1.36 4.18+1.36 3.97+1.40 4.52+1.64 4.67+1.31 2.731

Overall taste 3.58+1.66 3.79+1.54 4214147 3.82+1.45 4.33+1.45 4.15+1.33 1.300

D 2~ values with different letters within a row differ significantly by Tukey’s range test.

2" p<0.001.
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Table 6. Hardness of mousse type pork patties added
with Protaetia brevitarsis larvae according to the concen-

tration of gelatin

(Mean£S.D.)

Concentration of gelatin(%)

Hardness(N/m?)

3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35

13,811.22+99.59
23,025.51+530.59
33,770.41240.50
55,085.03127.07
105,494.90+1,216.34
121,207.48+1,104.62
154,931.97+4,845.08
169,323.13+8,089.17
252,872.45+590.63
270,210.88+386.42
286,292.52+905.38
311,270.41+859.37
343,073.13+497.82
393,795.92+304.76
435,777.21+1,278.77
469,267.011,049.29
524,675.17+416.29

y =16177x - 74190
R?=0.9861

Concentration of gelatin(%)

-100000

Fig. 1. Regression analysis for hardness of mousse type pork patties with added Protaetia brevitarsis larvae according

to the concentration of gelatin.



32(1): 63~72 (2022) R I I

Y=16,177X - 74,190

XE A FE g U, v A% da) go] 7
= B S| BRE RS A4S S A A

o

1A E }_0}71 CERES X“E‘rﬂ 5.82%, Mﬁl Ae}el

l‘

l

ek 5.82~7.67%, 3HAIE 7.62~35.49%2 H7}slof T
gk

8. &4 EiQ! ElMuEt0| 22X 7 H7I == mE|2
s EY

KS 2&HA e & %LE‘PE% Azg A4} - Askrt golgk F
2 B =5 HE(HF 20%, At 6.75%)2] #HsH7 2
I(Table 7), ’ﬁ(color) 3.63, Adl(saltiness) 3.93, HF-Tl
(softness) 5.60, 3l d(savory taste) 6.47, AREH Q] 7%
=(overall quallty) 4, 8701‘;?1_‘@ o] & 143k gl i3l 7]
St 7P we Ao® Ui, O v R FEgo|
3t 71a5rt w2 ACE Yeth olgd AE F3

A

2 %

B AT e 8% T ddde] 254 f359 94
g 54 BAE Bl =5 UA n#EsE a2
g8 s S BAGE § ol AU E5 dEE et
a1, Az} - Asrt ol nE s Eo R S8 TS
gols] ®uA}t stk

ol= &=, DPPH 2 ABTS E44k4a &A%, FRAP &4
3

Jm
ol
i

N

ofN

ua)
ek
)
mN
=
ol
1o,
2
ol
2

Table 7. Preference test of optimized mousse type
Protaetia brevitarsis larvae patty

Sensory characteristics Preference score

Color 3.63£1.33
Saltiness 3.93+1.28
Softness 5.60+1.04

Savory taste 6.47+0.78
Overall quality 4.87+0.73
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