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Abstract

This study was carried out to investigate the effects of ultrasonic thawing on physicochemical characteristics of
frozen pork sirloin. To determine the velocity of an ultrasonic thawing machine, -80°C frozen pork sirloins were
thawed using 132, 580, and 1,000 kHz ultrasonic thawing machines, and the physicochemical properties of pork
sirloin thawed with 15°C tap water and those using the ultrasonic thawing machines were compared. As a result,
thawing speed by ultrasonic thawing was three times faster than that of tap water, but drip weight loss rate is
increased by about 5% during ultrasonic thawing compared to that during thawing in tap water. However, biochemical
properties, such as pH, volatile basic nitrogen, thiobarbituric acid, and total aerobic bacteria, were not improved
by ultrasonic thawing. Hunter values, such as total color change and redness, improved slightly after 580 kHz
ultrasonic thawing. The hardness and chewiness of the pork sirloin decreased significantly after 580 kHz ultrasonic
thawing; however, springiness was not changed. These results indicate that ultrasonic thawing is faster than thawing
in tap water, but the physicochemical characteristics of frozen pork sirloin was not significantly improve by ultrasonic

sound.
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Fig. 1. Schematic diagram of the ultrasonic thawing system. System includes a metallic tank composed of a pair of ultrasonic transducer
(132, 580, and 1,000 kHz), 600 W ultrasonic generator, and a cooling units.
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Fig. 2. Temperature change of frozen meats during thawing process
under ultrasonic thawing systems.

Data were expressed as mean values (n=3).
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Table 1. Color hanges in quality of pork sirloins during freezing-thawing
Thawing methods Than(r}%g) o pH (ng) (MD/{B rﬁg/kg) bactzl(i)ztial(l?)zmggU/g)
Fresh meat 5.67:00™ 5212034' 0.17002" 1.72032°
Tap water 1.87£0.07° 5.66+0.05" 6.13£0.70° 0.18£0.04' 1.55:0.61°
0 kHz 2314028 5712003 5.88+1.03" 0.22:+0,04° 1.94+0.55°
132 kHz 2.58+021° 5.60+0.05" 6.30+1.07° 0.14:0,05° 1.89+0.82°
580 kHz 3.034043" 5.70+0.04° 6.1420.64° 0.23+0.04' 1.69+0.37°
1,000 KHz 2.39:026"™ 5.8240.05" 6.56+1.07" 0.23+0,02° 143+0.51°

The values represent meantSD (n=6).

Different superscripts within each column indicate significant differences at p<0.05 by Duncan’s multiple range test.

Table 2. Color changes of pork sirloins thawing under ultrasonic
thawing systems

Thawing

methods L-value a-value b-value AE
Fresh meat 456242387 437:074'  253:09%
Tap water  45914223"  629:051°  362:105°  2.93:0.56"
0 kHz 45324235" 5214083  298+1.16"  228+0.93"
12 kHz  4671#352°  578+032°  407+101' 334156
580 kHz  45.06+2.68°  487+023'  3.03t129°  257+0.82°
1000 kHz 45942244 513103 411066  2.56:1.19"

"The values represent meantSD (n=6).
Different superscripts within each Hunter’s values indicate significant differences
at p<0.05 by Duncan’s multiple range test.
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Table 3. Changes in texture of pork sirloins thawing under
ultrasonic thawing systems

Thawing methods Hardness (N)

Springiness Chewiness (N) Cohesiveness

Fresh meat  195201#333.16™ 099" 55089:16543" 029:007°
Tap water 182576£63030° 099" 5923729138  031£0.08"
0 khz 19857433057 099 57538:15634"  029:005"
132 kiz 1343.39:44009° 099" 432.13£20553"  032£0.09"
580 kHz 11695359056 098"  34574:16248° 0.34:0.14'
1000 KHz 150924435026° 099" 479.99+15299" 0310.05"

The values represent meantSD (n=6).
"Different superscripts within each values indicate significant differences at p<0.05
by Duncan’s multiple range test.
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