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Quality Characteristics of Yanggaeng Made with Different Concentration of Mealworm Powder

A Reum Jeon, Hai-Jung Chung*

Department of Food Science & Nutrition, Daejin University

Abstract

This study was conducted to investigate the quality characteristics of Yanggaeng prepared with different concentrations of
mealworm powder: 0, 1, 2, and 3%. Regarding the proximate composition, moisture, crude lipid and ash contents showed
no significant differences among groups, while crude protein contents increased as the mealworm powder increased. The
value of lightness (L) and yellowness (b) were higher in 3% added groups than those of control groups. Consumer

acceptance test showed no significant differences between the controls and added groups were observed in color, smell, taste
and overall acceptability. The total polyphenol content ranged from 19.87 to 51.37 mg GAE/100 g, exhibiting the increase
with increasing mealworm powder level. DPPH radical scavenging activity and reducing power increased as the amount of
mealworm powder increased. In conclusion, it is suggested that mealworm powder can be incorporated into Yanggaeng up

to 3% without affecting the sensory quality of Yanggaeng.

Key Words: mealworm, Yanggaeng, DPPH, reducing power
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<Table 1> Formula for Yanggaeng added with mealworm powder

- ® Samples

ngredients

& & S-0" S-1 S-2 S-3
Mealworm powder 0 1 2 3

Cooked red bean 100 99 98 97
Oligosaccharide 15 15 15 15
Salt 0.2 0.2 0.2 0.2
Agar powder 0.8 0.8 0.8 0.8
Water 110 110 110 110

US-0: mealworm powder-0%; S-1: mealworm powder-1%; S-2:
mealworm powder-2%; S-3: mealworm powder-3%.

et

3. pH =X
F78e] pHe ¥ 5ol SF 20mLE T8k} 2 &9
g v ARVl E o8-8kl & 45 E pH meter

(HI 2020, Seoul, Korea)Z =g 33t}
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6. 3= =3

7ol ArxE EA47](Compac-100, Sun Scientific Co.,
Tokyo, Japan)E Al&3t] =4 Z7 load cell: 10kg,
distance: 50%, table speed: 120 mm/min, adaptor type:
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<Table 2> pH of Yanggaeng added with mealworm powder

Samples
S-0Y S-1 S-2 S-3
pH 6.26£0.05°%%  6.13£0.06° 6.16£0.02*  6.16+0.03°

YRefer to Table 1.
PData represents meanztstandard deviation (SD).
IDifferent letters are significant in the same row at p<0.05.

Zo] Zolyo| we} pH7t Z7kehs 43S B sl vk
of], &F12](Han & Chung 2013), A-$-Are] FZE (Yoo et
al. 2017) 7} 78 AFolM = EFulEv A4l H7t
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Bk 27} 97l (Jhee 2016)014E Wolat L B9}, %
hul g Sheke tiRdto]l 438%E UERSI HUkEe
4.81~6.13%= HY LH Hrlgo| S7HETE F7lshe A
o7 Yehged ole Uy 2ehiE 39K61.12%, data
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<Table 3> Proximate compositions of Yanggaeng added with mealworm powder

Samples
S-o" S-1 S-2 S-3
Moisture content (%) 40.99+1.96% 42.04+0.43 43.50+0.22 42.36+0.4
Crude protein content (%) 4.38+0.00* 4.81£0.61% 5.69+0.62% 6.13+0.00°
Crude fat content (%) 0.25+0.35 0.50+0.70 0.50+0.70 0.75+0.35
Ash content (%) 0.36+0.04 0.39+0.03 0.42+0.02 0.44+0.04

DRefer to Table 1.
DData represents mean+SD.
IDifferent letters are significant in the same row at p<0.05.
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<Table 4> Hunter’'s color value of Yanggaeng added with
mealworm powder

Hunter’s Samples

color value S-oV S-1 S2 S-3
L (lightness) 18.84+6.14™% 18.29+£0.24* 19.26:0.98" 20.72+1.66

a (redness) 664036 697028 7.19+0.61  6.50+0.64
b (yellowness) 4.91+0.36 5.63£0.38° 6.70£0.66" 6.91+0.96°

URefer to Table 1.
IData represents mean+SD.
IDifferent letters are significant in the same row at p<0.05.

WY B2 H7F 78] = (lightness), 44 %= (redness),
A 5 (vellowness)s 574§ A= <Table 4>9F 7t} W
= Lk i) 18.84, 1% H 7k 1829, 2% 71+
19.2622 Al A& 7+ 12221 Zol7} I 3% A7+
2 20722 7S A YERTE e 2ES Frhek
(Cha & Chung 2013)0M= 7 &2 371l /1S
Lgro] okt B s, whdo), £ 22 (Choi & Lee
2013y H7kste] Azt 78 dAelxe FAE H7kol
S7Fgel weh Lgke] feldog A JEeRgTha Halst
ATt

AT gz o] 6.64, 1% 7Rl 6.97, 2% H7}t
o] 7.19, 3% FH7KEo] 6.500.8 AHAL 7ro 24 2
o7} Tt vzt B 7 78 AH(Choi 2017)lA =
FAIE FA7FF] wE folAl Apole AT Harste]
B A9 fARE A4S 1ok o), 392} 2 (Seo
& Lee 2013), LEAIE (Kim 2012) H7} 7ol e 28
A7vego] Srrsdel mEt feldom Stk AgS B
T}aL B EIATh

ST bZEe 0] 4912 YERES 1% J 7L
5.63, 2% F7FE0] 6.700.2 VENG 3% H7ES 6912
2% H7E oA Zfeol7t gk AEF G (Noh et al.
2016), 2 22(Kim et al. 2015), 7712 FZH(Seo &
No 2015) H7} Y74e] AFolxe FAR Hrhde] S712
TF AT folH o g FrlsIthal Bastsi.

Uy B2 A7k e A SYAIE <Tuble 552 2
CAEE U270l 67.90 gem?, F7HEO] 75.45~78.6 ¢/

C =

740l A= I T, pH T o2l 8%l o8| FEFe W
=4 A=dF(Noh et al. 2016), TZ&]7HPark LY et al.
2014) M7} F8e] 735 T STl et e A=

<Table 5> Hardness of Yanggaeng added with mealworm powder

Samples
S-oY S-1 S-2 S-3
Hardness o 50 6459 75450006 77.144849 7860443
(g/em”)
DRefer to Table 1.

YData represents mean+SD.

<Table 6> Sensory characteristics of Yanggaeng added with
mealworm powder

Samples
S-0" S-1 S-2 S-3
Color 510+£1.077  4.70£1.08  4.95+1.14  4.85+1.04
Smell 445£123 455114 465118 455094
Taste 470£141 425158  495:035  4.70+1.52
ac:z;:;liity 520£095  4.80£1.15 5154134  5.15+1.08

DRefer to Table 1.
?Data represents mean+SD.

7} Gttt Bugk SR B ), B Ao e BE
A& ZF sl 212”1 Zfo|7} glof(Table 3) ©] 22
A7 vy Ao R F2EU AESe A7) o esitt
I AAXY. 243 EZ(Choi 2016), FEF(Noh et al.
2016) F7F F7Be] AFAME FAE H7EE St uet
A& Ws7t gtk Barste] A3} fARE A 3gol3d
t}, whHo), Eol 7FRE(Lee 2016), A} FZE9(Kim
2015), EYAHE Eh(Park & Chung 2016) H7} 73L&
TS A7 7kl mEt Arrt olAE 43S e
Tk B 73Tk

5 #4sH Y

Yol A2 EAL 715E RAE AN E] Hrkekad
A= <Table 63 7T}, 78e] A2 4.70~5.104, &
4.45~4.658 02 I g2 4.25~4.958, A A
71E5E 4.80~5204 02 HrtEo] AE 7F SRS Ho)
A RhTE. o] e Axhe el A ke He o] A%
olojA] 7|Z &) & FIFE VXA ¥ AR AT
Ty IF Wik 4y B A 5538 gt @
SO AR 84 Aggitkar st wheba] 2

Sl
250 4FORA AH] FUB PANE 2F She

fo Rl

1Y B 1S 2 e & EehE de &
4 A= <Table 7> 7t} &) 19.87 mg GAE/100
g2 YERET 1% 7t 31.35 mg GAE/100 g, 2% 37}
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<Table 7> Total polyphenol of Yanggaeng add with mealworm powder
Samples
S-0" S-1 S-2 S-3
Total polyphenol content (mg GAE/100 g) 19.87+0.71%? 31.35+3.55° 42 .82+1.28° 51.37+5.11°
DPPH radical scavenging activity (%) 64.10+£3.30% 73.69+2.21° 81.43+0.81° 83.87+1.52°
Reducing power (A7) 0.13+0.00% 0.21£0.01° 0.33+0.00° 0.36+0.00¢

URefer to Table 1.
PData represents meanztstandard deviation (SD).
IDifferent letters are significant in the same row at p<0.05.

T 42.82 mg GAE/100 go 2 U9 B Hrldo) wa &
7}0}M_b} a2 o]8] A7t FEolM= ARl Aolgle]
3% F7KE 51.37 mg GAE/100 g& YERNtH(p<0.05). 2
¥ B2 37} WP (Hwang & Choi 2015) A7 E & &
ZHE gheFo] 493.52~565.64 pg/mLE 20| 7P Sk
I Y B Aol SRS Eolxlthal RarEsih.
W 2 (Jhee 2016), oFAtel#|E] 2 (Choi 2015), 2z 7}
(Park et al. 2014), W\}2] 7}H7(Oh 2015)5 713k 478
AFME FAE FA7FEF Sl wet & EEuE gl
7P T AL Barste] B A fARE 43S Bl

6. Sitst

1) DPPH radical &7

DPPH:= radical o4 B A o3t slgtE=s He
,:;].;\H_O_ u:]j_ o1ou:] fﬂ—/xké;]. %Z]oﬂ -/]SH EEP—‘EO] %&14511{7
AYE o83t A8 ¢ it 245 54 3HGulcin
et al. 2005). B¢ &% 7} 4789 DPPH radical &7
2 <Table 7>°l Wehd ol ko] tizto] 64.10%= L

WL 7RSS 73.69~83.87% HLIE WY B Hviee]
TVEEE STkske ZFel vebtont 2% 7kt 3% A
7hE Zhelle 942 2ol 7k YIATHP<0.05). thET-<]
DPPH radical 2A4% 9 & Zg)9% SRS 32 2ob79
o3 Aoz Bo] MAel kEAloPdo] FH 291d Hog
oy AZIt= Ba7) JtH(Cha & Chung 2013). ¥ 2 3
7} M3 (Hwang & Choi 2015) Aol A= Hg 2 37
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BT B0l 7R (Lee 2016) F7T YoM = Hol
7VE H7feko] 7182 DPPH radical 27%°] 7138151

2 SRR ot )

2) 1™

FAHL AR Foll Ak FAksE Aol Fe''s Fe'
P = SHIATIRA YERbs H528 700 nmellx] S 5)
=), shgEo] =242 Wi} = LPE}V]'D]—(TerpinC
et al. 2012). B9 &% 7} 39 $AH2 <Table 7>°l

Al BEo] tlZto] 0.13, F7REe] 021~03622 LY &
2 H7F xS wEt ol St AES JERIL
Th(p<0.05). ©]& 3t A= EFug] 2 ¥7F 97d(Han &
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