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Quality Characteristics of Sulgidduk Prepared with Different Levels
of Defatted Mealworm Powder

Seung-Mee Shin
Dept. of Hotel Culinary & Catering Management, Chungwoon University
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Abstract This study was performed to develop Sulgidduk prepared with different levels (0, 3, 6, 9 and
12%) of defatted mealworm powder and to evaluate the characteristics of this Sulgidduk. We performed
an assessment of color values, mechanical properties, general compositions and branched amino acids
of Sulgidduk prepared with different levels of defatted mealworm powder. For the color values, the
lightness(L) was decreased with increased amount of defatted mealworm powder, while the redness(a)
and yellowness(b) were relatively increased. For the mechanical properties, the hardness and gumminess
were significantly increased according to the increased amounts of defatted mealworm powder, but the
chewiness, springiness and cohesiveness showed significant differences. For the sensory evaluation, the
overall quality of Sulgidduk prepared with 6% defatted mealworm powder (MS-6) was higher as
compared with that of the other Sulgidduk samples. For the general composition, the moisture and
crude ash contents of MS-6 did not shown differences, while the crude protein was higher than those
of the control, and the carbohydrate content of the control was higher than that of the MS-6. The
contents of branched amino acids (valine, leucine and isoleucine) of MS-6 were higher than those of
the control. Therefore, it was concluded that MS-6 could be a protein rich food as a good source of
branched amino acids such valine, leucine and isoleucine.

Keywords : Defatted Mea/worm Powder, Sulgidduk, Protein Enriched Food, Mechanical Properties,
Branched Chain Amino Acid
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Table 1. Formulas for sulgidduk prepared with

defatted mealworm powder
(2

Ingredient
Samples gice Mealworm Water Sugar | Salt
our powder
Control” 500 0 75 50 25
Ms-3? 485 15 75 50 25
Ms-6° 470 30 75 50 2.5
Ms-9% 455 45 75 50 25
Ms-12° 440 60 75 50 25

l)5L1/‘,5,31‘ddu/< was prepared with 100% rice powder,

Z)Su/gidduk was prepared with defatted mealworm powder
0,

3)53uz,;jddu/( was prepared with defatted mealworm powder
0,

4)5?1;0,5;1'1{&1/( was prepared with defatted mealworm powder
0,

S)Sij;jddu/( was prepared with defatted mealworm powder
12%.

232 7148 24 &3

23] 4y BT J7FHO, 3, 6, 9, 12 %)= 2E 5t
Azg Arlhel AAE =24 23 Ame
4x4x45cmZ Aol texture analyzer (TAXT
Express v2.1, Stable micro system, Surrey,

England)E ©]&3lo] TPA testE XS, 4 2
ol A3, FZ(hardness), ©3A)(springiness),
A3 Al(chewiness), AA(gumminess), % SHA

(cohesiveness)S AF=3s19ITh

l Rice flour ]

Adding 3%-12% (w/w)
Mealworm powder and salt
0.5% (w/w)

!

Mixing and sieving
though 20 meshes
[

Sieving though 20
meshes

Adding 75 mL of water ]

- |

Adding 50 g of sugar ]

- |

l Steaming for 15 min ]
|

l Standing for 5 min l

lPreparation of su/gida’ukl

Fig. 1. Procedure of Sulgidduk prepared with
different levels of defatted mealworm powder.
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SPSS Institute, Chicago, IL, USA)& AR&3fo]
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3.1 M
=22 WY £ JVHHQ, 3, 6, 9 ¥ 12%)2 2t
of Azgt A7|w9] Mw £dZ3l= Table 29 Fig. 2
of Uttt Hx=E yvetlie Lightness)ke] 4%
22 83.62+0.24, MS-32 74.30+0.84, MS-62
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371l wt fejFos F16la FM=(yellowness)
£ e b9 49 dREL 6.4240.25, MS-32
14.10£033, MS-62  17.67+£0.40, MS-9&
19.5340.07, MS-12%& 20.27+0.04% Ueh} &2 9
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T BATHp0.09). o= A7199] Az Tp7gollA] M7t
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Table 2. Color value of sulgidduk prepared with defatted mea/worm powder

Samples Properties
Lightness(L) Redness(a) Yellowness(b)
Control” 83.62+0.24%7 -0.12+0.02* 6.42+0.25%
Ms-3? 74.30+0.84 2392021 14.10£0.33"
Ms-6” 65.84+0.72° 3.87+0.14° 17.67£0.40°
Ms-9? 61.60+0.68" 4.85+0.15 19.53£0.07°
Ms-12° 56.32+0.65" 5.65+0.17° 20.27+0.04°

I)SLI/gfddLI/( was prepared with 100% rice powder,

Z)SLI/gI'ddLI/( was prepared with defatted mea/worm powder 3%,
3)Su]g1'dduk was prepared with defatted mealworm powder 6%,
4>Su/g1’dduk was prepared with defatted mealworm powder 9%,
S)SLI/gfddLI/( was prepared with defatted mealworm powder 12%,
9 All values are Mean+SD,

7 #€ Different superscripts are significantly different by Duncan's multiple range test at p<0.05.

Control” Ms-3? Ms-6”

Ms-9%

Ms-12°

Fig. 2. Products of sulgidduk prepared with defatted mea/worm powder.

1)‘Su/gq'a’du/( was prepared with 100% rice powder,

Z)Sulgidduk was prepared with defatted mea/worm powder 3%,
3)51115,71'0’du/( was prepared with defatted mealworm powder 6%,
9 Sulgidduk was prepared with defatted mealworm powder 9%,
5)‘Su/gq'a’du/( was prepared with defatted mealworm powder 12%
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Table 3. Textural characteristics of sulgidduk prepared with defatted mealworm powder

Samples Haz:gess Springiness Che(\;%ness Gum(rgx'gness Cohesiveness

Control” 2184.83+140.79°" 0.80+0.05" 1139.37+12.06™ 1432.74+74.63" 0.66+0.01*
Ms-3? 2408.13+136.58" 0.76+0.01%° 1148.61+107.87% 1508.88+109.12° 0.63+0.02°
MS-6” 2913.55+18.88" 0.7540.02* 1324.14+39.18* 1757.71+2.84* 0.61+0.01°
Ms-9? 2947.07+194.26° 0.69+0.03" 1120.53+147.25" 1609.80+132.14™ 0.5540.02°
Ms-12° 2993.20+286.94" 0.69+0.04 1088.77+98.85" 1574.69+130.07 0.53+0.01°

USLI/giddu/( was prepared with 100% rice powder,

Z)Sll/giddll/( was prepared with defatted mea/worm powder 3%,
3)Su/g1'dduk was prepared with defatted mealworm powder 6%,
4)SI/I/g,JJ'a’du/( was prepared with defatted mealworm powder 9%,
R Sulgidduk was prepared with defatted mea/worm powder 12%,

© All values are Mean+SD,

7 =4 Different superscripts are significantly different by Duncan's multiple range test at p<0.05.

A71"E A FSh= IFolA A e 2t 12
7tgof 9J5to] maillard reactiono] ¥ojut A|Eo] A
o] ZAg} H o] T2 S EA| U 2ol T
d o] ofsto] 715 Y We Il HEE
of Blel £ FFZ "A ). Maillard reaction 3
S ohv|iAlS 7R S WAL Aubkgo s o
WA geolES A ekl Qe AEClA FY
Aolut e dorl= Sa% djlew AdTA Ut
[20].

l

i)

3.2 74X =4

=97 49 9 7RO, 3, 6, 9 9 12%)2 st
of Azgt A7|He] 4 57 ZAIh= Table 39] A
lel At} Fx(hardness)d 749 2 2184.83+£140.79,
MS-32 2408.13+136.58, MS-69] 73%- 2913.55+18.88,
MS-9& 2947.07+194.26, MS-12+= 2993.20+286.94%
Yeht g1 49 B 37l 7S4S el 79
S| 7tk AR HATHp0.05). olet 22 Zik=
ZAAAY 13 B o83 HE 2] AtollAl XA

A 75 B9 ArFo] SV1EE e A= ghol
S/t 23k AR

A8l (chewiness) ESF RS 1139.37+12.06,
MS-32 1148.61+107.87, MS-69] 73%- 1324.14+39.18,
MS-9& 1120.53+147.25, MS-12+ 1088.77+98.85
2 et 21 49T J7RE Sl wet folstA
HASATH(pC0.05). ol ol F5otkx H719(18] A
T ATt fARRE %S 2t A4 (gumminess)]
78S iRk 1432.74+74.63, MS-32 1508.88+109.12,
MS-69] 7% 1757.7142.84, MS-92 1609.80+132.14,
MS-122 1574.69+130.072 Yeht €] Uy Bt
7180 S7REE: ghol f2fskAl Eor(p<0.05). &
X (springiness)T} -3-%J(cohesiveness)?] 39 H
2] 4y B2 FJrlge] 371EE Robsled], ol
ZAAANE FFELY H7Fgo] S714E e 9
S5 330l TaHtE AT At fARE
TFE Btk 71AR B4 &9E g4 U BT Jt
o] T7IEE A71g9 At folskA o, A
4, S SR FoHAl Aot

A n

Table 4. Sensory evaluation of sulgidduk prepared with defatted mealworm powder

Samples Color Flavor Taste Texture Overall quality

Control” 3.93+0.267"7 4.1340.64 3.93+0.59 4.07+0.46® 4.00+0.00°
Ms-3? 4334129 5.13+0.92° 4734096 4.47+130" 473+1.22°
Ms-6” 547+1.13° 533+1.23" 5.60+1.24* 4.73+1.53® 587+1.19
Ms-9? 433+1.63" 4.40+1.81%" 453+1.72° 5.00+1.36" 4.00+1.56°
Ms-127 3.20+1.70° 2.93+1.53¢ 287+181¢ 373+1.83" 2.80+1.42¢

l)Sszgida’ulc was prepared with 100% rice powder,

2 Sulgidduk was prepared with defatted mealworm powder 3%,
3)SLI/gia’a’uk was prepared with defatted mea/worm powder 6%,
4)511/‘,591’(10’111( was prepared with defatted mea/worm powder 9%,
5)Sszgida’ulc was prepared with defatted mea/worm powder 12%,

9 All values are Mean+SD,

7 < Different superscripts are significantly different by Duncan's multiple range test at p<0.05.
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Table 5. The general composition of Sulgidduk prepared with different levels of defatted mea/worm powder

General composition(%)

Group

Moisture Carbohydrate Crude protein Crude fat Crude ash
Control” 42.5+0.13 54.0£0.12 2.6+0.04 0.0+£0.00 0.9£0.05
MS-6? 42.7+0.12 50.5£0.08 5.3%0.01 0.4+0.01 1.1£0.03

I)Su]gidduk was prepared with 100% rice powder,

2)5u/g1'da'u!( was prepared with defatted mealworm powder 6%.

3 "

© p€0.01, ™" p<0.001 significant difference between control and MS-6 by student’s r-test.

Table 6. The branched chain amino acids of Sulgidduk prepared with different levels of mea/worm powder

(mg/100g)
Branched chain amino acid(BCAA) Control” Ms-6?
Valine 119.0+2.12"7 275.8+3.41
Leucine 234.2+2.54" 414.3+5.87
Isoleucine 76.2+1.78" 188.9+2.31
Total amount 429.4+2.14" 879.0+£3.86

I)Su/gia’duk was prepared with 100% rice powder,

3)
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Z)Su/giddu/( was prepared with defatted mealworm powder 6%.
" p€0.01, ™" p0.001 significant difference between control and MS-6 by student’s r-test.
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