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Abstract

This work was to study drying characteristics of the brown rice koji, an enzymic health food, using
microwave under vacuum. Cooked brown rice was inoculated with Aspergillus oryzae and incubated at 32°C
for 6 days. The brown rice koji was dried by different drying methods: microwave vacuum drying, hot air
drying, vacuum drying and freeze drying. Each drier except freeze drier was set to maintain the sample
temperature at 40°C. During microwave vacuum drying, the sample reached 40°C much faster (within 5~10
min) and was dried much faster (2 hrs) than the other drying methods. The initial drying rate of microwave
vacuum drying was ten times faster than that of hot air drying. The microwave vacuum drying produced a
dry sample of the highly retained enzymic activity, followed by freeze drying, vacuum drying, and hot air

drying.
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Fig. 1. Schematic diagram of microwave vacuum drier.
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Fig. 2. Changes in temperature of brown rice koji
during microwave vacuum drying, hot air drying and
vacuum drying. @—®: Microwave vacuum dring at
40°C, A—aA: Hot air drying at 40°C, B—M: Vacuum
drying at 40°C
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Fig. 3. Changes in moisture content (dry basis) of brown
rice koji during microwave vacuum drying and hot air
drying. @—@: Microwave vacuum dring at 40°C, A—A:
Hot air drying at 40°C

I g ot

HEUEHE ABo| =2E2 wsl

oz ex|e] vlo]x2w} 2AFHAx Teju IFA
xF FEEFe] WElE Fig 3¢ Jebfgicl. Fig
3ol A o 5 9l%e] mhela R} g ze] A
Az AR 1A 7kl $E-8keF 0.15 kg water/kg sotid
A A2 F FAXRAZ 22X A SRS
0.08 kg water/kg solid7}x] zt4-8}odrt. dE Az 7
S ZAzxANA 24)7ke] A= E EFE 0.70 kg
water/kg solid 5-& vhehllo] 40°CA ] 2 &%
o] Az r1&e) d¥3AREE 79 Erhssicin
ddEgdt. =3 dEHAFE AR FEFEEE vl
azs}l AFAZ A8HE AT EE #Hag 4~
6417 o] AxAIA & o2 FAHH A odukH
02 Az Fubio fd 2 gl EAHIr) o] 43
HE oA AZAE AT A B AYAM 2
L IEAXA B} Eo] A o] uly o
oA A= A}

A=EIHE AR HAZHT #Hs}
Az Puiz e x| Azt WalE
o] thsll A& Fig. 4ell, S8-3takel disix=

AZA7
Fig. 5ol

B AZNA 4087HA) FROIFEE) HolFSHLo)
2o B}EAZRE wolthr}l 1 olF e Azs AR

0.08

Drying rate (kg water’kg solid/min)

0 20 40 60 80 100 120
Drying time (min)
Fig. 4. Changes in drying rate of brown rice Kkoji
during microwave vacuum drying and hot air drying.
@®—@: Microwave vacuum dring at 40°C, A—aA: Hot
air drying at 40°C
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Fig. 5. Changes in drying rate of brown rice koji with
respect to its moisture content (dry basis) during
microwave vacuum drying and hot air drying. @—@:
Microwave vacuum dring at 40°C, &—a&: Hot air drying
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Fig. 6. Comparisons of a-amylase activity of brown
rice koji after drying by microwave vacuum drying,
hot air drying, vacuum drying and freeze drying. §:
Microwave vacuum dring at 40°C, B: Hot air drying at
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Fig. 7. Comparisons of diastatic activity of brown rice
koji after drying by microwave vacuum drying, hot air
drying, vacuum drying and freeze drying. §: Microwave
vacuum dring at 40°C, M: Hot air drying at 40°C, W:
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Fig. 8. Comparisons of protease activity of brown rice
koji after drying by microwave vacuum drying, hot air
drying, vacuum drying and freeze drying.
Microwave vacuum dring at 40°C, B: Hot air drying at
40°C, H: Vacuum drying at 40°C, [J: Freeze drying
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