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Abstract

Crispy insect and worm are popular foods, but contain a lot of oil which is not good for health.
Therefore, the objective of this research was to produce crispy pupae silkworm using microwave combined
with hot air (MWHA) and hot air (HA) drying method. The drying kinetics, specific energy consumption (SEC)
of the drying processes and the qualities of the dried product in terms of color, texture, water activity, and
microstructure were evaluated. The pupae silkworm was dried using MWHA drying method at 150, 200, 250
and 300 W combined with HA at 65 °C, air velocity of 0.3 m/s and circulating air of 80% . The sample was
dried until the moisture content was approximately 4% (d.b.) and compared with those dried by the HA drying
at 65 °C. The results showed that all cases of pupae silkworm dried by MWHA had higher drying rates than
those under the HA, resulting in shorter drying time and lower SEC of drying process. Increasing the
microwave power level increased the drying rate and reduced the SEC of the drying process. The dried
pupae silkworm from MWHA had more lightness and larger pore size but had lower in redness (+ a*),
yellowness (+b*) and hardness than dried pupae from HA. The increase of the microwave power causes the
dried pupae to have low hardness, more crispiness, but not effect on the color values. The dried pupae
silkworm from all experimental cases had lower water activity than 0.6, conforming to standards and safe for
storage. The recommended condition for drying pupae silkworms using MWHA is a microwave power of

300 W combined with HA at 65 °C.

Keywords : combined microwave drying ; crispiness ; drying kinetic ; dried silkworm
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Drying methods L* a* b* Drying times (min)
HAB5 42.10+1.14° 9.57+1.04° 13.93+1.43° 390+3°
HAB5+MW150 45.10+1.20° 7.79+0.95° 10.23+1.74° 150+2°
HAB5+MW200 44.58+0.44° 7.92+0.44° 10.50+0.35" 120+2°
HAB5+MW250 44.22+0.29° 7.93+0.60° 10.53+1.24° 90+1°
HAB5+MW300 44.12+0.86° 8.15+0.23° 11.00+1.94° 60+1°

o

WL | BNHINENEINgERENANATLANF L lLARANTIALTUIIR19UAAIIN TR TNUANG 1T

aeliadAnylunaianszauanuidedufaass 95 (p < 0.05)

3. lnassafresesiiaaniayesanus (yaeLius

e o o b4 dl 1 v v 1 o 4 dl
Tnsaainesziuqanipressnud uitunisauutisdaelulasansaniuantoun

WUUAN) WaznIsaLLiictabaunanalunIng 4

d) HAB5+MW250

e) HA65+MW300

1
=

WA

UN1TDLLIA

c) HAB5+MW200

N’ o ¢4 o o b% dl 1 ¥ v ad
NINN 4 ﬂ’]ﬂ[5]L”I“ll')’]\i"ll'ﬂ\ﬁﬂiﬂ@i’]ﬂﬁ‘:ﬁﬁ‘].l'ﬂﬂﬂ’]ﬂ"ll'ﬂ\iﬂﬂLL@VL'MJJVL'MNV]N’]uﬂ’]i‘ﬂULLﬁﬂﬂ’JHfJﬁﬁl’N’]
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4. AN NN NAULEAALAZ AR SUBATIIE
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aaa o % Y v dl k4 aa
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Drying methods Hardness (N) Number of peak Water activity Drying time (min)
HA65 7.60+1.88° 15.22+2.28° 0.565+0.011° 390+3°
HAG65+MW150 5.02+1.96° 17.88+2.42° 0.548+0.007° 150+2°
HAB5+MW200 4.07+1.25% 18.36+2.79" 0.548+0.007° 120+2°
HAB5+MW250 3.78+1.59%° 21.00+2.14° 0.564+0.012° 90+1°
HAB5+MW300 3.08+1.35° 24.44+2 88° 0.556+0.011% 60+1°

o

WL | ENHINNHIEING EAENANATNUANAiLIuAe ANTIAL T UIBIRNI AR AN UANGNTT

1 a o o o a

aedusd Ay luneatanszaumnudadubesas 95 (o < 0.05)

5. ANAUILABIWAININAUNIZYANNTZLIWNITALILIN

ANHAULLADINATUA NN TTRINTTUAUNN AL I8Nt tuansag luguuLegA A LILReY
o a U A” A o o ¥ o % ¥ ] o
WAWLTIANTEU Tne AN AL ABINAIIUAINIZTRIN sz UNN PR LU ANWA InuFos T Tasnsauiuas
v L7 4 2 dl dl v 1 dl
SaunazneLuidaaNfaunNaulanisaLuieuLLa] uanslunn9199 3

|
=

F157 3 AINAULADINAN AN ZTRINTTLAUNNTE LI Rl singe

Water SEC (MJ/kg water evaporated)
Drying Drying time
evaporated Thermal Electric energy* Overall
methods (min)

(kg) Energy Blower Microwave Total energy
HAB5 390+3° 0.1219+0.0020™° | 70.29+1.47° | 65.38+1.73° - 65.38+1.73° | 135.67+3.19°
HAB5+MW150 150+2° 0.1238+0.0013° 23.55+0.70° | 24.76+1.03° | 37.80+0.58" | 62.56+1.59° | 86.12+2.29°
HAB5+MW200 120+2° 0.1227+0.0010™ 19.66+0.46° 19.99+0.86° | 43.48+0.94° | 63.47+1.66° 83.13+2.09°
HAB5+MW250 90+1° 0.1205+0.0005%° 15.24+0.36" | 15.26+0.22° | 43.50+0.96° | 58.76+1.18° | 74.00+1.54°
HAB5+MW300 60+1° 0.1196+0.0010° 10.5420.10° | 10.254#0.46° | 33.65+0.99" | 43.9041.44° | 54.44+155°

o

NNIENE] 'a"nmmm'a”\mqwﬁﬂnmﬁ’qﬁmeﬁmﬁ’u‘luﬂfazi”uﬁlﬁmﬁ’ummmiwmmdﬁﬁmfmLLmrwmrTu

afipd Ay luneadinszaunuTadutasas 95 (p < 0.05)

*nasulniuansluglasmainuansieausicanisguaiunaeainisulamanu 2.6
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