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ABSTRACT

Dacquoise was developed using mealworms, which are representative edible insects among protein sources. As the amount
of mealworm powder added to dacquoise was increased, the water content decreased, but the ash content, crude protein, and
crude fat increased. As the amount of mealworm added to dacquoise increased, the hardness and minerals increased
significantly. Regardless of the amount of mealworm powder added, the pH ranged from 7.73 to 7.92. As the amount of
mealworm powder was increased, the content of essential and nonessential amino acids increased significantly. As the amount
of mealworm powder was increased, the L value decreased, and the a value increased. The sensory evaluation showed that
the group with 5% mealworm of mealworm received 6.4 for color, 6.0 for odor, 6.2 for taste, and 6.0 for overall acceptance,
giving the highest preference. The results show that mealworm powder is easy to use as a protein source in food preparation.
In addition, when making dacquoise, adding 5% of mealworm powder can make a product with high preference in

consideration of nutritional aspects.

Key words: dacquoise, Tenebrio molitor Linne, proximate composition, amino acid composition

N 2

27k At ARg ¥ wEs AREg tEAR] AL
2= tFolZ(Dacquoise), "}7}H5(Macaron), F-41l(Bouchee)
2 A Folz HHH(Genoise) S°] UTHKIm MS 2005). T
ANE F9] el thFol=(ZF20): Dacquoise)s OHEE
U igde g e e (Meringue)? FE I, WEHIAHS
ol-gall B-& vialstal, & FEYE IR nEdl(Zgs
©]: marjolaine)°]2}1%= EHUTKKim HW & 2014). A3
TH(Choi GH 2021)°l o]abd, T~ dxFo)] 9x]3t
W ol7| el #]-g = u|3=E Y (Region Departement)2]
‘G2oDAX) e vkl H#@ AlolAE WEUIL, 1950
WRE Zas dYd Avkdr 2ok tFolz v~
F’(Dacquoise biscuit)Zh= ATkt 9do] 7+ Uy o
Had s 2E9 He 234 Aol22 U o5
g el o7 79 e 3y £ 7hr(Ganache) S A}
A H= otz e dEo] AT A P AT g

*Corresponding author : Kyung-Ok Shin, Tel: +82-2-3399-1657,
Fax: +82-2-3399-1655, E-mail: skorose@syu.ac.kr

THChoi GH 2021). thitolze] H|gtolA] of= = gtefo]
o} olZ= 100 g T A H-2 49.96 go|H, ¥t x|& F
St ko] 3.82 g, BAESIA|AO] 43,95 go B B3]
Woko] Al Blel oF 1M o ¢ Brta Hay]
ATHMoon T 5 2015).

U theolz # ATl Bt EZS dlg s
2 Az tFeolze] E88Ed 54 A7(Lee NR &
2017), &Av| Aol 2 AT thFotze] F4 54 2 &
H|2} 71 3% (Yeom KH 5 2017), HZ v]&2] T4 ot
TS A7 vgFol= Az 2 F4 F7KKim IS
2019) 2 An] Aol K5 thAIg vi~E]A] Ho]A] AF
S7J(Yeom KH 2016) 2] A77F G 22 A3} Al
oA YAES] &2n7}F Srkekar glom, sH|Rke] 8%
o w2 Bt 117 7150l dxd AlFe] o] a5

o7t A4 A" S7F QFED AAEF At &
A, 5 % A A s FUF GoR AF FATEY

o] F7Feta e (Morley
JE 2001; Cao L & Morley JE 2016), 504 o] ¢ viid &k
L 1~2%, &L 1.5%% Hadtia B tRolland Y
S 2008). o= <lal A= B T4 wde] E Vs

M

olN

o|X

3 2ee dz Qg ah

ju


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2023.4.33.2.128&domain=http://easdl.org/&uri_scheme=http:&cm_version=v1.5

3=, vZ 2

ool 32

F HEE AYHEAE &
A Az - 7FgsiA Hejd Uk
4
SK 2015), ﬂmﬁlro] A Z(Jeong YJ 2017), ZHslole] £4
E(Jeong Y] &
2019)

E

AEOR de] AHEE I
gk AFo A Tl F9 AFog
2 7FsAdo] o HuEdtHJeong YI 2017). LHE 2

% QA7 obd mE JAAt s
e # A==

7Kg e F4 54(Hwang SY & Choi

155}
=2

A FollA 2

o,

Hpolo.
w—a=

T 2018) 2 Arj"e] Fd E4J(Shin SM
ol ek Oﬂ_?ﬂ 1) =] At
mebA] 2 ATE HY EEE AUk gt 2 E st

} o)
- I

=2

Table 1. Dacquoise manufacturing method using mealworms
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Mealworm powder (%)

Ingredients (g)

0 5 10 15 20
Almond powder 28 26.6 25.2 23.8 224
Mealworm powder 0 1.4 2.8 42 5.6
Emulsion
Weak flour 3 3 3 3 3
Sugar powder 17 17 17 17 17
Egg white 35 35 35 35 35
Form
Sugar 17 17 17 17 17
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Fig 1. The overall shape of dacquoise on mealworm content.
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Table 2. Proximate composition of dacquoise with mealworm powder

Mealworm powder (%)

Composition
(%0) 0 5 10 15 20
Moisture 17.05+0.10°Y? 16.85+0.44° 15.600.62° 15.04+0.14° 13.20+0.36°
Crude ash 0.60+0.01° 0.64+0.02° 0.52+0.04° 0.560.02° 1.04+0.19°
Crude protein 10.58+0.58° 11.1740.51° 12.6140.37° 13.43+0.75° 16.15+0.35°
Crude fat 6.52+0.17° 6.68+0.10° 6.05+0.05° 6.13x0.13° 15.35+0.13°
Carbohydrate 65.250.10° 64.66+0.11° 65.22+0.10° 64.84+0.21° 54.26+0.11°
" MeanS.D.

2 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 3. Mineral composition of dacquoise added with mealworm powder

Composition Mealworm powder (%)
(mg/100 g) 0 5 10 15 20
Calcium 399.33+28.79°"? 364.11427.62° 369.65+23.13° 311.60+37.21° 617.29+13.89°
Magnesium 486.96+4.63° 494.28+22 32° 536.78+21.67° 495.14+57.33¢ 916.84+12.22°
Zinc 15.71£1.35° 14.1342.49° 13.09£1.58° 16.45+4.08° 18.12+0.69"
Manganese 2.94+0.32° 2.83+0.30° 2.91+0.20° 2.44+0.30° 4.68+0.36"
Selenium 20.74+17.45° 166.25+90.11¢ 208.75+39.28° 221.41433.73 300.81+73.72°
Tron 24.63+3.50° 16.01+1.33¢ 23.77+4.84° 22.7443.27° 22.35+3.80°
D Mean+S.D.

2 27 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 4. pH, loss rate, expansion rate and hardness of dacquoise added with mealworm powder
Mealworm powder (%)
Variables
0 5 10 15 20
pH 7.74+0.03" 7.80:£0.02 7.84+0.02 7.92+0.02 7.73+0.02
Loss rate (%) 18.37+0.77°? 19.10+1.23° 19.51+0.42° 22.01+1.42° 22.11+0.43
Expansion rate (%) 100.00£0.00° 106.37+10.68° 108.34+8.74° 118.29+11.24° 98.45+3.84°
Hardness 352.50+8.69" 379.75+21.70° 388.75+12.55° 296.25+26.99° 130.2543.50°
Y Mean£S.D.
D 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 5. Amino acid composition of dacquoise with mealworm powder
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Mealworm powder (%)

Variety

(mg/100 g) 0 5 10 15 20
Valine 471.10£2.15%2 569.40+3.21¢ 669.00+4.23 760.40+4.53 868.20+4.76°
Leucine 751.10+4.31¢ 874.20+4.25° 964.60:4.56° 1,022.00+5.35° 1,226.60+5.44°
Isoleucine 364.30+2.54 442.102.76° 516.20+3.27° 583.20+3.45° 687.30+3.76"
Threonine 390.00+3.13¢ 438.30+3.45° 477.40+3.54° 505.90+4.32° 602.40+5.13°
Essent:l: damino Phenylalanine ~ 564.50+3.22° 606.70+3.45 643.9043.24° 660.40+4.21° 832.4044.23"
Methionine 166.20+1.92¢ 188.00£1.11° 223.30+1.98" 204.00£1.99° 209.20+1.76°
Lysine 438.10+3.44 499.10+3.21¢ 557.90+4.56° 645.80+4.35 778.10+4.34°
Arginine 567.70+3.65 618.90+3.45° 680.10+3.21° 730.80+3.67° 1,107.60+3.42°
Histidine 217.70+1.98° 256.101.12° 295.90:£1.92° 332.30+2.21° 411.20+2.39°
Aspartic acid 941.60+5.124 1,039.80+5.34° 1,099.80+5.63° 1,188.90+5.76° 1,574.80+5.98"
Serine 600.40+5.32° 651.00+5.33 667.105.46 669.70£5.47° 804.60:£6.32°

Glutamic acid
Non-essential

2,212.00+9.14°

2,305.60+9.12°

2,421.10+9.23°

2,373.10+£9.25¢

3,125.40+9.43"

. i Proline 334.40+2.45¢ 300.40+2.21¢ 417.2042.45° 372.00+2.32¢ 405.60+2.33°
amino acid
Glycine 434.40+2.96° 487.70+2.98° 539.90+2.99" 581.40+3.11° 829.80+:4.22°
Alanine 518.70+3.25¢ 595.70+3.24¢ 669.30+3.76° 751.90+5.32° 917.00+5.54°
Tyrosine 147.30+1.24¢ 189.60+1.43¢ 262.10+1.65¢ 302.10+2.34° 415.6042.71
D Mean+S.D.

2 274 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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3, e, Folil, o]aFoll, EY
od, FAgdeid, Mg ed, g4l ot2rd g sl ~Ede
FrelstAl S7FetAtH(p<0.05). 53], izl vla 2 &
W 20% 7Rl E 100 g B Fo]41 1,226.60+5.44 mg, ©}
271d 1,107.60+3.42 mg= & T . 2o)al
7 FAlE AlQstae Y B2 5% H7F ol = 24
ofu|=Ato] 5 Th(p<0.05). H]DFopn] =4k
Z olxavlglake WY Bat 5% 3 71(1,039.80+5.34 mg)ol]
A FrelstHAl ket on, Wl B ko] SUERE o)
o)t FEFE folstAl S718FA th(p<0.05). A¥A
T(Jeong YJ 2017)0lME Y BT 20% H71e 2w ylo)
o] A% o ik 100 g & Fo]4l 1,023.8 mg, T
626.1 mg 2 2]41 554.1 mg =0 & F-HEo] Jria Bt
B Aol|A FpEe thtot =9} frAlgh ofn e

A
-
A EEYE 4 Aok

(3
1o,
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oL
X,
I
N
-~
ol
oL
407

=

Ebo] Hr7leE thFolze] A= Table 691 A|A|
L#e giz2o A 75.47+0.752 71 =gkon, 2
5% HA7ES 65.73£0.93, WY B 20% HkE
52.23+0.50= Y HE HrtRo] IS HEe A
ol th(p<0.05). aghe tizo] 7.73+0.38, WY E2 5%
A7HEE 12.63£0.259 2 (p<0.05), UY BT 10% A7
< 14.90+0202.2 Y T 20% H7FE(15.17+0.15)2 H]
WPE wf Z 2olE ATk bk LY B 10% H7kol
A 30.83+0.81 2 71 =gkom, U Hub 504 X 7hatol A
24.40+0.502.2 71 e 215 HYTHp<0.05). APA
(Kim JS 2019)0l|A] A=o] A4 HAstd £3n]&o] T4
7 o] EFET MUkl =545 Litd b a2 ol
2|31, a9 e =71l e, Maillard 23} ¥H2-S =3
Aol Msls fratgdtin Btk Jeong Y 5(2018)<]
HyodME dg B8-S ket Zwato)o] Aw F Lk

-

o] 57.1240.66, 2E B 40% A7 A= 40.64+

A HokA o} BAEREMETE

0.032.2 743kl aghe ol vls] 2¢ 2as 3
7k TellA el Fedow Qi Frks o, bk
FrelatAl golxittn Husigich HeY BdE Hrke M
AT BE BT Hrlko] SUHEEE Lk bk H4st
ReH, agks WY BEe il ST E STk
3 2313849 (Hwang SY & Choi SK 2015), &1] 2jo] A+
£ 7N tolz® @] Aolilfe] kol TS
Lgko] BolA a1, aghe EobAlaL, bk okl Eolbxith
3 Buat=tl(Yeom KH % 2017), o] & Atella] /i
o ohFot=el fARRE A7ts Btk 23 By 48R

25 H7IRE AT otz A § dER2A Mgl T
7hE Lkt aghe]l gasisivtal Basksith(Choi GH
2021). EP7FEZ 9} ofg] 22 E R A 28 thel=e] 24 B
7FEZ A7Fgo] SUVEEE afld woA e A4S HIlx
A Arhol S7FEEE Lkt bike S716ke B Ee

%AthLee NR 5 2017).

fx

Eilo] H7le tiFtol=e] 5 7= Table 790 A
U Bk 59 HArbaoA e 6.4, WAl 6.0, 5
L Atz 0] 7| Z = E 6.0S W9l dn] Aol f2
A7V thtotze] A9 dvl e vzt 5% H7kte] Zt
543, 5372 71 =7 wker, AAAHRI 7EEE 5%
7hro]l 5.022 7P Edttan B uskl=Hl(Yeom KH
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SE7} =t Aot fAkgE Ade Bth B3 2AE
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28 THKim JS 2019). Jeong YJ(2017)2] ATl E 2 Y
S Hrhe Zstolo] A9 A B 20% H7hrellA
ok A A AvkA el 7S %) 7Y Esktkn RaskyiTh

Table 6. Color values of dacquoise added with mealworm powder

Mealworm powder (%)

Color
(L, a, b) 0 5 10 15 20
L 75.47+0.75"% 65.73£0.93° 58.600.46° 53.7040.26° 52.23+0.50¢
a 7.73+0.38° 12.63+0.25 14.90+0.20° 15.70+0.17° 15.17+0.15"
b 27.63+0.70° 24.400.50° 30.83+0.81° 27.27+0.64° 26.23+0.45°
D MeantS.D.

2 2~ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

L: Lightness, a: Redness, b: Yellowness.
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Table 7. Sensory test of dacquoise added with mealworm powder

Measurement 0 5 10 15 20
Color 6.21.05"? 6.4+0.76" 5.8+1.12° 5.5£1.09° 4.8+1.48°
Oder 5.9+0.99 6.0£0.96" 6.0+0.88° 5.4+1.09° 5.1+1.33°
Tastes 6.1+1.21° 6.2+1.05° 5.7+1.13° 5.1+1.27° 4341 .49°
Overall acceptance 6.1+1.14* 6.0+1.36" 5.5+1.65° 4.6+1.02° 4.6+1.22°

D Mean+S.D.

2 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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