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ABSTRACT

This study was carried out to establish the self-specification and shelf-life by standardization of manufacturing process
for Tenebrio molitor larvae. First, standardization of manufacturing process for 7. molitor was set up. Sterilization for
larvae placed on a multistage shelf with intervals of about 10 cm was carried out at 115°C, 1 kgf/cm” for 10 min. After
sterilization, 7. molitor larvae were frozen at less than —35°C for more than 12 hrs. And then, they were dried under
-15°C, 0.5 torr vacuum for more than 30 hrs. Second, we decided self-specification for 7. molitor larvae. Their moisture,
acidity, peroxide, crude protein and crude fat level should be 5% or less, 3 mg/g or less, 30 meq/g or less, 45% or more,
and 25% or more, respectively. Also, oleic acid, representative material, level was set up 11 ~ 16%. Third, we decided
shelf-life by analysis of the physicochemical characteristic, sensory evaluation and microbial indicators. The final expiry
date for lyophilized 7. molitor larvae in PET bottle was calculated as 12 months from date of manufacture. We expect
that optimal manufacturing process system, self-specification, and shelf-life proposed in this study can be used in indus-

trial production of 7. molitor as a novel food.
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o] FE3}aL Uoh(Huis et al. 2013).

T2 A8 AR Y 7FeA el ERelE B3t
3 el A Al E-2] FE<H X (Ministry of Food and Drug
Safety, MFDS, ©|3} 2] fx])e] A5 555 A&
L2 f% 9 iyt 7Fsst 252 ol (Bombyx mori)
2} W 57| (Oxya chinensis sinuosa) £]ol|= 53t AA
o]tH(Cho et al. 1989, Cha et al. 2009, Lee et al. 1987a,
Kim et al. 1987, Lee et al. 1987b, Park et al. 2012). A=
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1. dE=25

2 ATl o] 83t A A -5(T molitor, larvae)
< A FFAAEE 2AAD, 2P G A,
ARt EFadTaEE FAH)EFE Y8
A F5 o] 28~35mm, F 5~7mme] v
A% fres AHEskade
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ether-ethanol &3 20 ~ 40 mLE& 7}8te] A3 H9l F
1% phenolpthalein-ethanol £ 2 ~3 ¥}-&-5 78k, 0.1

N KOH-ethanol 494 0.2 A 3le] gofo] n] T o2 3(
Z27F A&E o AYHE FE3) o|u] KOH AAFS AF
7} st AR AR 1 keell KIS 7}
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fdoz HAsgn. oldf Alart gl 2NN FAIE
< 3t XA AFAEQ oleic acid®] A-§ EF
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geslal siag2ntE ada 2 FASE § 25893 1)
AEA B A8 F oleic acid®] & AU
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4. #8718 ¥

SAZAX ANAAY 5o Fe7Ist AAE S 2
% £7]2 PET(polyethylene terephthalate) #}4-& A}8-3}
now, o] 5 4o EaE FAAxE 2R A
x5 77t 25+2°C, 35+2°C, 40 +2°CE AAste] Al
Falooh. TAANA R 8 794 Al PETE ¢
S3lolerme Fieof digt oJ kS whedshA] itk =3t
olol tigt AF 772 AlY F7] VIEE D=2 oY
ol Addstlt

o) sheba B4, ed B4, n)4

o5 ZANME FENNTE A4 A F 2 7|3Ee]
7P g2 @5l A E e 717k 5713
P

2 AR ol3shy EAos £, AL, IAaksE
7V, Ak =k WskE, WA VMR AL 3, Bt
A F 9 Vsl B ARE Adpe WA
< A HEEAE AFTA ZAE e A
7td AxgE EdE asielen, Ak Bl 1 9] o
31ehs EA97Le) A E Hrhe AESAE EdE A
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o8 3= eHMFDS, 2011).
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EEIAPAE FaFel 70% ol el Aol frt
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Washing to remove fecal and clean

[7]

Sterilization (115°C, 1 kgficm?, 10 min)

¥

Freeze-Drying (Freezing : -35°C, 12 hrs or more;
Drying : -15 °C, 0.5 torr or less, 30 hrs or more)

Fig. 1. Manufacturing process standardized for mass production
of lyophilized T. molitor larvae.
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al. 2013). whebr dZFPARS st Z2AAAE 759 A
b w3 312 319} AbE S Ao 2 A
A F52] W ARrA] £7] Hell A3t f5S ¥
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ek AES $l8l At 87] el AR f52] o
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o F4& ZAAAE FF Fs AR A7l W
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2 AbFeld). od A7) FAME 47] W A ARAE
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Table 1. Analysis of microbes after sterilization by the amount
and height of 7. molitor larvae stacked in dish

Larvae stacked in dish

Total aerobic  Total coliforms

Amount (kg) Height (cm) plate counts counts
1 3 ND" &)
1.5 4 460 cfu/g =)
2 5 5400 cfu/g -)
3 7.5 TNTC? =)

UND: Not Detected.
ITNTC: Too Numerous To Count.
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Table 2. Self-specification for lyophilized 7. molitor larvae manufactured by standard manufacturing process

Test items Res.ults — S;andgfr_ds fa nd Remarks
Average Maximum Minimum pecitications
Moisture 2.20 3.90 1.87 <5.0 120% levels
Acidity (mg/g) 2.45 2.66 1.80 <3.0 edible pupa <0.5
Peroxide (meq/g) 8.07 24.63 0.03 <30 egg’/ipoP‘fia <<165°
Crude protein (%) 54.57 57.20 48.17 >45.0 80% levels
Crude fat (%) 31.36 31.94 31.08 >25.0 80% levels
Oleic acid (%) 13.61 14.07 12.73 11~16 mean +20% levels
Aerobic plate 108 37333 0.00 < 1,000 -
Escherichia coli ND" 0.00 0.00 ND" -

YND: Not Detected.

76



AR 5ol Az

578 sl e AR 2 5713 A

Table 3. The content analysis of quality indicators by storage temperature and terms

Temp (°C)
storage terms (month)
Test items
25 35 40
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6

Acidity | 2.65 2.65 2.66 2.67 2.69 2.71 2.72| 2.65 2.65 2.67 2.70 2.73 2.78 2.81| 2.65 2.66 2.68 2.71 2.75 2.80 2.86
Oleic acid |13.39 13.39 13.35 13.34 13.34 13.32 13.33|13.39 13.35 13.32 13.28 13.30 13.29 13.30{13.39 13.37 13.36 13.28 13.28 13.28 13.26
Moisture | 2.45 2.69 2.79 2.83 2.96 3.00 2.72| 2.46 2.73 2.86 2.92 3.01 3.09 2.81| 2.57 2.79 295 3.04 3.08 3.11 2.86

Table 4. Shelf-life for lyophilized T. molitor larvae manufactured
by standard manufacturing process

Experiment item Quality limits Shelf-life (months)

Acidity 3.34 mg/g 435
Oleic acid 11.0% 210.2
Moisture 5% 16.9
Final shelf-life for 7. molitor 12
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