Check for
updates

1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. Food Preserv

1 96(2), 179-1 (}

| https: //d0| org/10 110 2/kjfp.2019.26.2.179

R LERIRMBX YL GO
The Korean Society of Food Preservation

Quality characteristics of tea of 7enebrio molitor larvae according to
manufacturing methods

Jinho Woo!, Hyeonjeong Lee?,

Jiyoung Choil,

Kwangdeog Moon!-2*

' Food and Bio-industry Research institute, Kyungpook National University, Dacgu 41566, Korea
*Department of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, Korea

Hz= 2ol me

ZUIRE RE Aol BUSY

Abstract

The purpose of this study was to expand the possibility Tenebrio molitor larvae as a food material. Different types
of tea were produced using microwaved 7enebrio molitor L., and the quality characteristics were analyzed. Leached
tea (T1) was prepared by leaching the crushed microwaved larvae. Liquid tea (T2) was prepared by first extracting
the crushed larvae with distilled water and then diluting it. To prepare the solid tea (T3), dextrin was added to
the extract, which was then spray-dried and dissolved in distilled water. Amino acid contents, pH, soluble solids,
transmittance, color, and sensory properties were examined to evaluate the quality characteristics of the three types
of tea. It was revealed that the total amino acid was abundant in T1 (277.76 mg/g), and the proline content was
the highest in all the teas. The pH of T3 was 6.58, which was significantly the lowest among T1, T2, and T3.
T3 had the highest content of soluble solids (5.33 °Brix) and highest transmittance (37.33%). The analysis of color
values revealed that the L' (lightness) value of T1 was the highest (50.92), while the a’ (redness) values of TI,
T2, and T3 were similar (-0.42, -0.18, and 0.64, respectively). The b" (yellowness) value of T3 was the highest
(6.47). The sensory evaluations revealed that T1 was significantly superior in color, flavor, umami taste, and overall
acceptability. Turbidity, sweetness, and saltiness of the three teas were not significantly different. Overall, the quality

characteristics of A are the best.
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Table 1. The proximate compounds of Tenebrio molitor larvae

Common ingredient Contents (%, wfw)

Moisture 57.13+0.61"
Crude fat 10.630.19
Crude protein 22.28+0.19
Crude ash 2.03+027
Carbohydrate? 7.93£0.69

DValues are meantSD (n=3).
2)Carbohydmte=100-(moisture+crude fat+crude proteintcrude ash).
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Mn, Cu, P 8% EW stod Table 20 YERAATE 74
4 A3} Fe 92.81 mg/L, Zn 155.31 mg/L, Na 815.78 mg/L,
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12.92 mg/L, Cu 25.19 mg/L, P 9,530.56 mg/Lo. 2 YEFsLTh
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Table 2. The mineral contents of Tenebrio molitor larvae

Mineral Contents (mg/L)
Tron 92.81+4.25"
Zinc 155.31£3.20

Sodium 815.78+6.20

Magmesium 4,895.76491.57
Calcium 397.70+7.57
Potassium 7,410.1482.28
Manganese 12.92+0.19
Copper 25.1940.38
Phosphorus 9,530.56195.93

"Values represent meantSD (n=4).
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Table 3. Total amino acid contents of leached tea, liquid tea and solid tea processed from ZTenebrio molitor larvae

Leached tea” Liquid tea? Solid tea”
Amino acid mg/g %" mg/g % mg/g %
Threonine 851 3.06 363 343 036 232
Valine 1629 587 6.77 637 101 648
Methionine 297 1.07 1.03 097 007 047
Bsential Tsoleucine 978 352 411 387 056 364
amino acid leucine 1363 491 501 471 0.69 44
Phenylalanine 9.62 346 302 284 042 270
Lysine 19.89 7.16 9.01 8.48 0.79 5.11
Histidine 1555 560 6.17 580 053 341
Aspartic acid 15.90 572 576 542 074 475
Serine 729 262 298 281 035 224
Glutamic acid 2973 10.70 939 8.84 192 1237
Glycine 1397 503 550 5.7 040 257
Non-essntil Alanine 27.69 997 1066 1003 244 1571
Cystine 291 1.05 128 120 007 043
Tyrosine 18.99 6.84 763 7.18 0.76 489
Arginine 18.90 681 7.12 6.70 L1 7.19
Proline 46.14 16.61 17.19 1617 330 2128
Total 27176 10000 106.28 100.00 1551 100,00

Iy
2)
3)

Leached tea is produced by leaching microwave t

=

)(Amino acid/Total amino acid)x100

reated 7enebrio molitor L.

Liquid tea is prepared by diluting the extract of microwave treated 7enebrio molitor L.
Solid tea is prepared by dissolving the spray dried powder of extract.
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Table 4. pH, soluble solid, % Transmittance of leached tea, liquid
tea and solid tea processed from Tenebrio molitor larvae

pH Soluble solid (°Brix)

% Transmittance

Leached tea’  6.91£0.01%" 0.50+0.00° 37.33:0.34°
Liquid tea” 7.00£0.04* 0.97:0.06° 0.2520.00°
Solid tea” 6.58+0.02° 5.3340.06" 1.11£0.00°

ULeached tea is produced by leaching microwave treated 7Zenebrio molitor L.
Liquid tea is prepared by diluting the extract of microwave treated Zemebrio molitor
L

9Solid tea is prepared by dissolving the spray dried powder of extract.

“Values represent mean+SD (n=3).

9 Values with different superscript within the column are significantly different by
Duncan’s multiple range test (p<0.05).

Table 5. Color value of leached tea, liquid tea and solid tea
processed from Tenebrio molitor larvae

L a b
Leached tea”  5092£0.34%9 -0.42+0.03° 5.5310.18
Liquid tea” 41552034 -0.18:0.07° 4.15:0.11°
Solid tea® 40.15+0.49° 0.64£0.05° 6.474021°

ULeached tea is produced by leaching microwave treated Tanebrio molitor L.
Liquid tea is prepared by diluting the extract of microwave treated 7Temebrio molitor
L

ISolid tea is prepared by dissolving the spray dried powder of extract.

“Values represent mean+SD (n=3).

9 Values with different superscript within the column are significantly different by
Duncan’s multiple range test (p<0.05).
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Table 6. The results of sensory evaluation for leached tea, liquid tea and solid tea processed from Zenebrio molitor larvae

Color Turbidity Flavor Umami taste Sweetness Saltiness Overall acceptability
Leached tea” 6,060,779 5.13+141° 531£1.40" 5.38<1.26" 4.56=1.50° 4.19+187° 5.69+1.14*
Liquid tea” 4.06£1.29° 4.50£1.59° 5.50£0.89" 444£1.03° 4445155 400£121° 450£1.15°
Solid tea” 4.88+1.02° 450+1.10° 4.13+1.20° 425+134° 413141 3.69+1.20° 425129

I
2

Leached tea is produced by leaching microwave treated 7Zemebrio molitor L.

©

Solid tea is prepared by dissolving the spray dried powder of extract.

)
)
)
'Values represent meantSD (n=3).

=

3)

Liquid tea is prepared by diluting the extract of microwave treated 7enebrio molitor L.

"*Values with different superscript within the column are significantly different by Duncan’s multiple range test (p<0.05).
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