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Rapid Thawing of Frozen Pork by 915 MHz Microwave
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Abstract

A study was conducied to find a rapid thawing method which prevents excessive drip loss and local overheating.
Effects of thawing methods (conventional thawing vs. 2,450 and 915 MHz microwave thawing) on thawing time,
temperature profile, drip Joss, water holding capacity, total color difference and total aerobes were investigated.
Samples were thawed at 4, 28 and 50°C in a refrigerator or an oven for the conventional thawing methods the
convertional thawing methods. Power levels of 5, 10 and 15 kW were used for 915 MHz microwave thawing.
Cotreatment of 915 MHz microwave and convectional heating (120°C) was tested. 915 MHz microwave
accelerated the thawing rate, and showed significant effects on penetration depth, drip loss, water holding capacity
and total aerobes. Cotreatrnent of 915 MHz microwave and convection heating was appeared to be a suitable
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Fig. 2. Time-temperature curves of frozen pork ham
muscle (10 cm X 10 cm X 10 cm). (A) 4°C thawing, (B) 28
°C thawing, (C) 50°C thawing. l-—M: center temperature,
—{1: surface temperature.
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Fig. 3. Time-temperature curves of frozen pork ham
muscle (10 cm X 10 cm X 10 cm). (A) 2,450 MHz microwave
thawing, (B) 915 MHz microwave thawing, Wl—IM: center
temperature, CH—{1: surface temperature.
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Fig. 5. Effect of various thawing methods on water
holding capacily (%) in pork ham muscle (10X10X10
cm). For 2,450 MHz microwave oven, thawing was com-
pleted when the center temperature of sample reached to
-2.6°C.
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Table 1. Effect of thawing methods on total color dif-
ference when the value was calculated as AE=[(AL)*+
(Aa)*+(Ab)1*

Treatment L-value a-value b-value AE
Unforzen 4807 10.84 276 0
4°C thawing 46.89 10.40 531 284
28°C thawing 43.76 8.96 348 4.76
50°C thawing 51.34 5.88 369 6.01
2,450 MHz MW" 50.78 905 11.28 9.12

thawing

915 MHz MW thawing 4356  10.80  4.00 4.68
”Microwave.
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Table 2. Effect of thawing methods on total aerobes of
meat surface

Treatment Total aerobes (unit: CFU/cm®)
4°C thawing 7.5% 10
28°C thawing 7.1x10°
50°C thawing 4.4x10'
2,450 MHz MW" thawing <20
915 MHz MW thawing <20
"Microwave.
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Table 3. Effect of microwave power on thawing time and
surface temperature without and with bot air (120°C)

in 915 MHz microwave heating
. thod  THAWiDG time”  Surface temperature

s (sec) \®)
5kW %0 2.0
5 kW+120°C 60 1.9
10 kW 60 -3.3
10 kW+120°C 40 3.2
15 kW 30 3.6
15 kW+120°C 25 -2.6

"The thawing time was determined when the center temperature
of sample reached o -1°C.
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Fig. 6. Effect ol of microwave power on drip losses (%)
without and with 120°C hot air in 915 MBz llicmwm
beating. M: without convection_heating (120°C), [
reatment of 915 MHz microwave and convection heating
(120°C).
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Fig. 7. Effect of microwave power on water holding
capacity (%) without and with 120°C hot air in 915 MHz
miicrowave hesting. l: withiout convection heating (120°C),

[J: cotreatment of 915 MHz microwave and convection
heating (120°C).
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