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Abstract

This study was aim to investigate three different thawing processes of frozen chicken which were thawing in air at
ambient temperature, in water and in water with acoustic wave assisted or thermoacoustic. The results showed that it
took 492 minutes for decreasing the chicken temperature from 10°C to -22°C during freezing. The freezing rate was
0.0650°C minute_l, the freezing point was -0.18°C and the freezing time were 250 minutes. The thermoacoustic assisted
thawing process at 50°C and 1,500 Hz resulted in the highest thawing rate of 2.1772°C minute_l, the shortest thawing time
of 7.05 minutes and the lowest total aerobic microorganism growth (Total Plate Count) of 0.02 x 10° cfu g_l‘ The 3D
response surface plot and the contour plot derived from the mathematical models were applied to determine the
thawing quality prediction equations. The Response surface analysis (3-D) showing the effect of thawing temperature (°C)
and ultrasonic frequency (Hz) on the response the change in temperature profile of thawing process drip loss total plate
count or aerobic plate count and thawing energy during ultrasonic thawing, which is well in close agreement with the

value predicted by the model.
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Figure 1 Effect of ice relaxation frequency acoustic waves
on the phase change region as compared to passive

conduction heating. (Li and Sun, 2002)
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Figure 2 Frozen chicken of this experiment.
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Figure 3 Schematic of thermoacoustic thawing.
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Figure 4 Determation of total plate count using

bacteriological analytical manual.
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AT/At of freezing process = 0.0650 °C/minute
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10 Frozen chicken at -22 °C
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5 4
g
5 0 —_— —
2 50 200 de———700 80 1000 |
]
g 10 1
= 15 t,, = 9.07 minutes

20 4

-25

Time (sec)

(©

AT/At of thawing process = 0.2095 °C/minute
15

10 Thawing in air (room temperature)
5

g
~ 0
2
2 5
g

-10
b

-15

-20

-25

Time (sec)
(b)
AT/At of thawing process = 2.1772 °C/minute

15

10 4 Thermoacoustic thawing immersion in water at 50 °C
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Figure 5 The change in temperature profile of freezing and three different thawing processes of freezing of chicken. (a)

Temperature profile of freezing of chicken, (b) Temperature profile of air thawing, (c) Temperature profile of water

thawing at 50°C, and (d) Temperature profile of thermoacoustic thawing at 50°C.
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Table 1 Comparision of thawing in air at ambient

temperature, in water and in water with ultrasonic

assisted.
Thawing
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Figure 6 Response surface (3-D) showing the effect of thawing temperature (°C) and acoustic frequency (Hz) on the

response (a) the change in temperature profile of thawing process (b) drip loss (c) total plate count or aerobic plate count

(d) thawing energy.
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