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Mealworm, In this study, two kinds of mealworm seasoning pastes (naturally fermented or inoculation of Bacillus
Fermentation agent, subtilis) were prepared by applying fermentation method of chungkukjang. The samples were labeled into
Seasoned paste, soybean control (SC; no fermentation), mealworm control (MC; no fermentation), mealworm natural fer-
Chungkukjang, mentation (MR) and mealworm inoculated fermentation of Bacillus (MB). Water content, color, pH, titrat-
Edible insects. able acidity, salinity, amino acid nitrogen, reducing sugar and preference test were examined on the pastes.

Moisture contents were 46.9 with soybean control (MC) and 54.5~73.3 with mealworm pastes. The L-value
was not significantly different between the samples. In the case of the a-value and the b-value, SC showed
the highest value whereas mealworm pastes showed lower values than SC. pH and salinity were higher
in mealworm pastes. Amino nitrogen and reducing sugar showed the highest values of MR 326,67 and
63.33 mg%, respectively. In the preference test, the appearance and flavor were the highest values with
SC, but texture, taste and overall acceptability were with MR, Therefore, soybean fermentation method
with Bacillus species could be applied to use protein of mealworm and possibly edible insects as well.
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Reducing sugar(%)=

A: Reducing sugar content in sample solution (mg)
D: Dilution ratio

S: Mass of sample (g)
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Table 1. Moisture measurement of mealworm seasoning
paste according to the manufacturing method of chung-
kukjang

Samples Moisture (%)
SC 46.93£0.49"%)
MC 73.30+0.30¢
MR 65.90:£0.56°
MB 54.53+1.38"

F-value 647452

D All values are mean+S.D.

? Means with different letters in a column (*™9) are significantly
different at the p<0.05 by Duncan’s multiple range test.

3 p<0.05, ™ p<0.01, ™ p<0.001.
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Table 2. Color values of mealworm seasoning paste
according to the manufacturing method of chungkuk-
Jang

Color value

Samples
L a b
SC 59.99+0.18"%) 8.09+0.12° 19.45+0.26°
MC 45762266 1.10+0.28" 6.51+1.87*
MR 45.87+2.89" 1.43+0.21° 9.71+1.43°
MB 44.61+1.98" 6.0444.40° 8.33+0.77%
F-value 33.063" 7.358" 64.651"

D All values are mean%S.D.

? Means with different letters in a column(* ) are significantly
different at the p<0.05 by Duncan’s multiple range test.

HNS T p<0.05, " p<0.01, ™"

p<0.001.
MB)THE 48] Aol & UERA sk} (p<0.05). o] &
ZAAAE ARNEA FAET} Folx] Aoz et

3.3. ZO0|HO|AES| pH H = &3

Ao Az B whE 2| Ho] ~E pH A% e
Table 3o YERAQIT). Zn]go] ~E°] 2% pH W37} 6.8~
8.7 W= UehtaL fol Al 2po] S H AT Jeong et al.
(1998)2 A d s =749] pH 47, 721% Hist3 o
), AT pHe 6.8 YERI AL L& Ajzto] HojH
o upe} Mz Ll sste] L& 96417 pH 8.95 ERY
Atk Bastgivh. 2 AAEZ Az AT o] 1~E
©] 7% pH 8.0~8.75 UrElo] LR ZaA A gl o] vl g
o] ofui4to 2 Fawn YRt & ofn| st &
Al weh 4714 pHE BY 4 Utk ddsisich A=

Table 3. pH and salinity (%) of mealworm seasoning
paste according to the manufacturing method of chung-
kukjang

Samples pH Salinity (%)
SC 6.8020.00"2 0.17+0.06"
MC 8.67+0.06° 0.60£0.00°
MR 8.67+0.06° 0.70:£0.00°
MB 8.030.06" 0.67+0.06"

F-value 929222 110.667"

D All values are meantS.D.

? Means with different letters in a column (*”°) are significantly
different at the p<0.05 by Duncan’s multiple range test.

37 p<0.05, ™ p<0.01, ™" p<0.001.
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Table 4. The contents amino nitrogen and reducing
sugar (mg%) mealworm seasoning paste according to
the manufacturing method of chungkukjang

Samples ~ Amino nitrogen (mg%) Reducing sugar(mg%)
SC 212.67+4.62D2 1.4340.38°
MC 215.6749.81° 1.33+0.84°
MR 341.67+14.43° 1.58+0.10°
MB 282.33+4.04° 1.46+0.04%
F-value 1324577 7.113"

D All values are meantS.D.

? Means with different letters in a column (**) are significantly
different at the p<0.05 by Duncan’s multiple range test.

3" p<0.05, " p<0.01, 7 p<0.001.
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Table 5. Acceptance test results of mealworm seasoning paste according to the manufacturing method of chungkukjang

Samples Appearance Flavor Texture Taste Overall-acceptability
SC 5.00+1.339%) 5.65+0.74¢ 3.85+2.07° 3.75+1.72° 3.36+0.74°
MC 4.43+1.51° 4.45+1.19° 3.65+0.89° 4.00£0.92° 4.05+1.31°
MR 4.00+0.63° 4.55+1.42° 5.35+0.92° 5.70£0.92¢ 5.50+1.34
MB 3.57+0.96" 3.30+1.85d" 4.101.60° 5.2040.92° 4.85+1.74°
F-value 27.24" 8.29™ 6.53" 6.10™" 9.00™"

Y All values are meanS.D.

? Means with different letters in a row (*"%) are significantly different at the p<0.05 by Duncan’s multiple range test.

sk

3 NS Not signification, * p<0.05, ™ p<0.01, ™ p<0.001.
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