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Abstract

This study was performed to develop patties with quality characteristics using mealworm powder, followed by assessments
of general compositions and the branched-chain amino acid (BCAA) levels of the patties. An analysis of the chromaticity
of the patties shows that the lightness and yellowness were decreased, whereas the redness was increased, as the amount
of mealworm powder was increased. According to the sensory evaluation, the mealworm patty that contain 20% of
mealworm powder (M20) showed an overall high preference level. In terms of the mechanical properties, the hardness,
gumminess, and chewiness were significantly increased, whereas the springiness and cohesivensee were decreased, as the
amount of mealworm powder was increased. The general composition of the M20 consists of 41.84% (moisture), 8.78%
(carbohydrates), 34.42% (crude protein), 13.15% (crude fats), and 1.81% (crude ash). The BCAA contents (leucine,
isoleucine, and valine) significantly increased in correspondence with the increases of the as mealworm-powder amount
regarding the M20, the BCAA composition consists of the following: leucine (2,906.25 mg/100 g), isoleucine (1,459.09
mg/100 g), and valine (1,813.18 mg/100g). The conclusion of this study suggests that mealworm is a potential food material
that could possibly replace meat.
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AFsls X &3¢ thiJung CE 2013).

7o Y FAks wie 23 Hlow, okt &
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AlA 1009=0fl 4] =k 2,0008 =7t A4 F 12 ithRamos-
Elorduy J 2009; Kim 5 2015).
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2014). 2010 9Y A& 2]oFE oA | (Ministry of Food and
Drug Safety, MFDS)olA] ZFA|Z] Q17 o] LAt ‘=g
Al EUR Yt B} TtolEEele gure 25 2 T
AZ AaF AAFWIITHMEDS 2010, Kim 5 2014, Hwang &
Choi 2015).

3 7k AA Tl &t 2 AR E(Tenebrio molitor)
ol Zs, mtader 22 771483 B3R
o] FRstthe 277F HarE ¢ok(Simon 5 2013; Youn
5 2014; Lee 5 2015). 18] Kim & Jung(2013)= =+u] 248
AR oll= S g A FEY EXZIAA E B4
WARS FHSHAL Qlof, AF 248 7Hs Aol stk H st
%t} Han 5(2014)2 A& FE1A 45 5 3,000 mgkg/day
= Aol2 FARE W 540l UehA atthar Bust
At ZAARA Y] YAtA]of] hE HAA FelS 7t -3l
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AEH AN FAAEF2 9192 (Codex Alimentarious Commi-
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Table 1. Formula of patties prepared with mealworm powder
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2 Ago] 8T 2AARY $3L oA ZFHAES
SHBDOI FLoI 22 e BAS SE F A}, o
AALE Fo] 94 F43 v -70C 242 J-FINIHON
freezer, Tokyo, Japan)oj| 4] 24X|7F oA WS AIHTH 524
ZAAAT §5S $27X7](Eyela, Tokyo, Japan)ol 4| <F
48~60AZE 9k FAZAIZ] T Th ]380 7)(KSP-35, Korea Med)
2 olgalo] Balol BUS Az RARE AT
ERERY), FoHEUD, AT, TRE@T o,
o), BEEAY, $), SHEUD, 12, AL, T
), 230, Ag, TR, QYUY AE, TR, B
S A, TS AThETe) JahEo)A QB Tste] AR
2 Agalsic

2. ZMIME| 75 ELUS 0/S¢ IE|Q] M= diH

ZHAAE 5 £L2 o-&T HE= Table 13 22 4
22 E33t 3, food mixer(SF-100, Samwoo, Korea)of g o]
187 Eeioth. S4E WSS 30 g Al 17 40
mm, F7| 15 mm7} A Y| 2UA o] 160 Toll A 1087
o]l g3t oven(CK-9230, Convex, Kyounggi, Korea)ol| A 2057+
Tk SE el ALolA 3087k A7 F Awue] g

(Unit: g)

Groups" Mealworm Bean-curd Gluten Water Sub-ingredients”
MO 0 40 20 20 20
M10 10 30 20 20 20
M20 20 20 20 20 20
M30 30 10 20 20 20
M40 40 0 20 20 20

! MO: Patty prepared with mealworm powder 0%, M10: Patty prepared with mealworm powder 10%, M20: Patty prepared with mealworm
powder 20%, M30: Patty prepared with mealworm powder 30%, M40: Patty prepared with mealworm powder 40%
? Sub-ingredients: onion, apple, walnut, peanut, galic, soy sauce, salt and sugar.
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Table 2. Operating conditions for texture analyzer

Operating conditions

Instrument Texture analyzer

Type TPA (Texture Profile Analysis)

Probe 5 mm diameter cylinder probe (SMS P/5)
Pre-test speed 1.0 mm/s

Test speed 5.0 mm/s

Post-test speed 2.0 mm/s

Distance 5.0 mm

Time 1.0 s

Trigger force 100 g
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o $% 2 W] S/1E4S SoHo Wobd Mo
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Fig. 1. Products of patties prepared with mealworm powder. M0: mealworm powder 0%, M10: Patty prepared with
mealworm powder 10%, M20: Patty prepared with mealworm powder 20%, M30: Patty prepared with mealworm powder

30%, M40: Patty prepared with mealworm powder 40%.

Table 3. Hunter's color values of patties prepared with mealworm powder

Groups" L a b AE
MO 64.98+0.547™) 4.94+0.30" 17.79+0.38* 67.55+0.40°
M10 52.91+0.38" 6.30+0.19° 17.83+0.39* 56.19+0.44°
M20 44.27+0.45¢ 6.38+0.29° 16.38+0.06° 47.63+0.43¢
M30 39.22+0.35¢ 6.83+0.05° 14.49+0.10° 42.36+0.31¢
M40 36.03+0.84° 7.2540.05° 12.89+0.71¢ 38.95+0.97°

D MO: Patty prepared with mealworm powder 0%, M10: Patty prepared with mealworm powder 10%, M20: Patty prepared with mealworm
powder 20%, M30: Patty prepared with mealworm powder 30%, M40: Patty prepared with mealworm powder 40%

2 All values are MeantS.D.

3 @< Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

a1, M40 AMEZ0] 12.892 7 Iorkth

Hwang & Choi(2015) 2417 A 2] % B2 A7) 2
Fhat4E vle) Lghe s, AAE@Eghet S 0D
o] Z7hE|girka Busgeh. Kim 52014 ZAAR £
% Baro| Wriwo] 27142 ThAete] Lt} bRk A
3 whol, agte Z7stedntn Bashar.

2 Apastel vl A] Latah bghe F A7 AoKHwang
& Choi 2015; Kim 5 2015)9} AX|8}Q1, agte Kim 5
(2015)2] ThaEhol GALRE AeFS BT

2) 2sEI}

ZYAAY §3 L ol8sto] Az e #H5H
A} AIH= Table 40 AAE ve} gt

Ao B, BAAAR {5 B 20%S M7 WE(M20)
7F 5400 2 Ve, 20%E o 22 RS A7FeE M0(3.40)
9} 10% FH7Fst MI10(4.30), 20%5Ech e ke Ar)et
30% H7Fg M30(3.60)T} 40% A7Fek M40(4.10)0]) ]3] &
ATEE BYrt 39 ALr AT upx7R 2 M200] 5.40
2 MO(2.60), M10(3.70), M30(3.80) & M40(3.30)] H]3] &

Table 4. Sensory evaluation of patties prepared with mealworm

Groups” Color Flavor Taste Texture Overall preference
MO 3.40+0.52¢ 2.60+0.70° 3.70+0.67° 2.70+0.82¢ 3.10+0.57¢
M10 4.30+0.95° 3.70+0.67° 4.70+0.82° 4.70+0.48° 4.50+0.53°
M20 5.40+0.70°" 5.40+0.70° 6.40+0.52° 5.90+0.57" 6.00+0.47*
M30 3.60+£0.52% 3.80+0.63° 3.70+0.48° 3.60+0.52° 3.80+0.42°
M40 4.10+0.74% 3.30+0.82° 4.50+0.85" 3.80+1.03° 4.00+0.82%

Y MO: Patty prepared with mealworm powder 0%, MI10: Patty prepared with mealworm powder 10%, M20: Patty prepared with mealworm
powder 20%, M30: Patty prepared with mealworm powder 30%, M40: Patty prepared with mealworm powder 40%

2 All values are MeantS.D.

3 4 Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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ZAAAE 5 BLS o]&sto] Ax3 e 7|AZ
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74 = (hardness)©] 7 €] MO7} 509.63 0.2 7p4 Wk,
MI0(735.67), M20(1007.47), M30(1207.93), M40(1328.43)2] 4=
M2 A vebged, ole ZAAAE §5 2 Hrhol
S7HEFE B4 FEgE FRY HA vl&o] Holxl 2
T2 BRI ol FHE A7 A7IHRyu 5 2008)°]4
T A7) SUMESE A7 F=Tt Wolslthes 2

ZAYAAR 735 222 o83 e Ax ¢ FEE4 817

et XA Ty ZAAAY FF 22 d7Hgl =
obd5 upiEle] SR o] AAEH F=T}F Wot
Ak Bk Kim 5(2014) Aapebs AE ok A4
(chewiness)9] A% €] MO7} 418972 713 W¥kal, Tjjg]
M400] 716,552 71 =Sk=dl, ZYAAE 55 &2 37t
Fol S7HdrE TR AA Hrlsre] At 2E Ho
Ak ZMAA Y fF 2L W7ol S7HEsE R A
71gofA FHE] H7HE|&o] RolAA HETF Fobths
Ryu 5(2008)¢] Z3ksk 2x|3kgiet. 74 zumminess)] -
T Moo] 418972 713 W¥kal, M10(538.20), M20(731.04),
M30(735.02), MA0(847.79)9] 202 ZHAAA e 42 Bk 3
sfego] B7heS Bobl A wyth Tt ey
(springiness) ¥} -3-3/d(cohesiveness)&] 73-9-= AHAA ]
F wol Wrlge] S/1U4S Yol ARE Bt
g, ZNAAN Y 55 £ JrlFo]l SIS HEHY
T, AR, A4S S7HE a2 AT A ey
AUtk

2. ZMIINE| §5 21} THE|(M20)Q] YBtME &fat
2 dFoAME dNAAE 5 £43 5B A, 7t
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Table 5. Textural characteristics of patties prepared with mealworm

Groups" Hardness Springiness Chewiness Gumminess Cohesiveness
MO 509.63+16.229< 1.000.00" 418.97+16.80° 418.97+16.80° 0.82+0.02"
M10 735.67+6.014 1.01£0.01* 543.35+43.20° 538.20+44.47° 0.730.06°
M20 1,007.47+48.29¢ 0.92+0.07" 675.71+46.31° 731.04+28.69° 0.73+0.04°
M30 1,207.93+40.11° 0.85+0.07° 626.87+64.02 735.02+:46.44° 0.61+0.02°
M40 1,328.43+66.54" 0.84+0.04° 716.55+101.58" 847.79+£92.30" 0.6440.06°

" MO: Patty prepared with mealworm powder 0%, M10: Patty prepared with mealworm powder 10%, M20: Patty prepared with mealworm
powder 20%, M30: Patty prepared with mealworm powder 30%, M40: Patty prepared with mealworm powder 40%

2 All values are MeantS.D.

3 =< Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

Table 6. General compositions of patties prepared with mealworm powder (%)
Variables Moisture Carbohydrate Crude protein Crude fat Crude ash
MpY 2.9440.05 9.37+2.21 50.53+5.44 33.61+4.23 3.55+1.66
M20? 41.84+2.12 8.78+1.22 34424211 13.15+1.43 1.81+0.67
Beef” 48.6 +0.98 3.000.05 15.09:3.10 31.7 £5.55 0.800.02

Y MP: Mealworm powder
? M20: Patty prepared with mealworm powder 20%
3 Beef: Sirloin (Korean food composition table)
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ZAAAE {5 2T A7kl w2 e &9 BCAA
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100 g, valine2 1,114.95 mg/100g, isoleucine-= 1,044.39 mg/100 g
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Fig. 2. Contents of BCAA of mealworm powder, bean-
curd, M0, M10, M20, M30 and M40.
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