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Microwave Drying of Food Waste
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Abstract

The food wastes from a refectory and an eating house were heated in domestic
microwave oven(700W) equipped with a fan and the drying rates and destruction of
microorganisms were investigated. The drying rate was decreased with the size of food
waste and the food wastes in polypropylene basket were dried faster than that on glass
dish. The rate was increased with lower initial moisture content. Death rate of
microorganisms was also decreased with the size of food waste. Ninety eight percent of
reduction in viable cell numbers for the 400g of food waste could be achieved in 240sec of
microwave irradiation.

The growth of microorganisms in food wastes after microwave irradiated was observed at
32C and 95% relative humidity after 7days and the cell numbers in microwave irradiated
food wastes were found to be 1/2 ~ 1/20 of the numbers in untreated wastes in accordance
with the mass and the length of exposed time to microwave.

To minimize the moisture and microorganisms in food wastes, the use of microwave oven
are recommended.
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Fig. 1. Schematic diagram of the drying apparatus.
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Fig. 2. Drying curves for food waste(initial
moisture content, 8293%) on glass
dish, as a function of mass.
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Fig. 3. Drying curves for food waste(initial
moisture content, 83.40%) in polypro-
pylene basket, as a function of mass.
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Fig. 4. Drying curves for food waste with
different initial moisture content
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Table 1. Death and growth rate of microorganisms in 200g food waste.

microwave cell numbers

storage time (days)

irradiation  just after (at 32C and 95% relative humidity)
me rowave
(t;ec) rirrl'lrildiat‘iaon ! 2 3 4 5 7
0 161x10°  107x10° 146x10°  260x10°  278x10° 10510  838x10°
30 750107 647x10°  169x10°  300x10°  290x10°  769x10°  7.78%x10°
60 351x10"  577x10°  125x10°  171x10°  400x10°  390x10°  477x10°
90 221x10"  326x10°0 12x10°  231%x10°  217x10° 189x10°  381x10°
120 582x10°  600x10° 128x10°  1.81x10° 1.28%10° 1L11x10°  417x10°
150 345x10° 437x10° 923x10"  1.03x10° 124x10°  925x10° 1.22%10°

Table 2. Death and growth rate of microorganisms in 300g food waste.

microwave cell numbers

storage time (days)

irracj.liation jgst after (at 32C and 95% relative humidity)

time microwave

(sec) irradiation 1 2 3 4 5 7
Osec 161x10° 107x10°  146x10°  260x10°  278x10°  105x10°  838x10°
60sec 5.9 %107 949x10°  162x10°  142x10°  222x10°  696x10°  1.08x10"
90sec 9.08x 10 4271x100  108x10°  219x10°  247x10°  260x10°  264%10°
120sec 6.96 %10’ 274x10°  879x10°  197x10°  193x10°  214x10°  246x10°
150sec 271X 107 155x108  603x10°  824x10°  867x10°  197x10°  946x10°
180sec 595 % 10° 346x10°  451x10°  375x10°  947x10°  68x10°  851x1(°

Table 3. Death and growth rate of microorganisms in 400g food waste.

microwave cell numbers

storage time (days)

irradiation  just after (at 32C and 95% relative humidity)

time microwave

(sec) irradiation 1 2 3 4 5 7
Osec 161x10° 1.07x10° 1.46%10° 260x10° 2.78x10° 1L5x10° 838x10°
60sec 554X 10’ 4473108 882x 108 153%10° 1.72x10° 391x10° 147x10°
120sec 754% 107 360x10° 734x10° 1.38x10° 1.18x10° 1.02x10° 6.10x10°
180sec 405%10° 624X 107 415%10° 101x10° 353x10° 174X 10° 314x10°
210sec 249% 10" 565%107 625% 10° 560x10° 851 x10° 1.79%10° 976x10°
2A0sec 343x10° 357x10' 500x10° 760x10° 488x10° 836x10° 403x10°

7}, 28l3 400g W 240% B9tel 98%7F AlE
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Table 4. Death rate of E. coli in boiled rice.

Viable numbers of

Microwave irradiation time (sec)

Mass of .
before microwave
samples e e
irradiation 60 90 120 150 180 210
200g 340% 10 38 non non non non non
300g 659% 10° 944x10°  882x10° 797x10° non non non
400g 4.06x 10° 479x10°  374x10"°  990x10° non non non
Table 5. Death rate of E. coli in cold noodle liquid source.
Viable E. Coli of before Microwave irradiation time (sec)
microwave irradiation 30 60 9P 120 150
Viable £ Coli 1.27x10" 112x10° 896x10°  1.27x10° non non
Temperature (C) 11 36 50 61 89 90
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