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Development of Dry Aging Period Shortening with Radio Frequency
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Abstract

In order to improve the long aging period and the risk of microbial contamination, the development of technology
to safely shorten the dry aging period is required. In this study, a new aging device using radio frequency (RF)
heating in a cold chamber was introduced to shorten the dry aging period and suppress the growth of microor-
ganisms during aging. Beef striploin cuts were placed between RF electrodes in a -20°C freezer and heated with
30 and 40 W/kg of RF power. The shear force of beef was decreased by about 12% from 24 h 40 W/kg RF
power and 55% from 24 h 30 W/kg RF power. In the case of RF aging in a freezing chamber without defrosting,
the growth of aerobic bacteria and coliforms could be inhibited. Chicken breast and pork loin did not show any
tenderization by RF aging. Considering that conventional dry aging of beef improves tenderness by 17% for 21
days, RF aging, which improves tenderness by more than 12% in 24 h without microbial growth significantly

shortens the dry aging period.
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Fig. 1. Schematic design of radio frequency aging device.
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Fig. 3. Temperature profile of the supercooled refrigerator.

Fig. 2. Randomize of beef sirloin (a), chicken breast (b), and pork loin (c) to the control and radio frequency aging treatments

considering the cutting position.
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Fig. 4. Radio frequency aging with10 W/kg using thawing unit of Kim et al. (2016) (a), upper side (b) and lower side (c) of aged

beef, and time-temperature profiles during the RF aging (d).
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Table 1. Predicted shear forces of radio frequency aged beef considering treated periods

RF aging period (h) Decrease rate
Shear force
' ® 0 8 16 24 per 1 day (%)
Predicted mean 164.52¢ 145.53° 94.79° 73.69° 552
Standard error 13.72 11.77 12.09 13.06

*Predicted means with different superscripts within a line have differences more than the estimate of least significant difference at 5% critical value.



408 WA - A - HES - USE - upae

T A A e R R TR

Temperature (°C)
o

-10
-20
center ---- corner chamber
-30
0 4 8 12 16 20
Time (h)
(b) 30
20

Temperature (°C)
o

-10
-20
2 center ---- corner chamber
0 4 8 12 16 20
@ 30 Time (h)
(

Temperature (°C)

chamber \

center ---- corner

0 4 8 12 16
Time (h)
Fig. 8. Time-temperature profiles for radio frequency aging of

chicken breast with 36 W/kg (a), pork loin with 30 - 49 W/kg
(b), and pork loin with 62 W/kg (c).

7HEAoll = 36 Wkgl 2 24 h %40 %] 2] 319 thFig. 8a). =l
Aa719] A% 30 Wkeg= Al&Fake] 40 Wkgell Al 49 Wikg
02 Y& Aestd S4EE 2Fs 1AE L §)

R IL(Fig. 8b), 2ol E 62 Wkgo 2 24 h ] oy} &4
2] A tHFig. 8c). 74 HR| 7] SAle dd7)

= gres 4 A gz A 2ol7t §l
o] YERTHTable 2). S714ke] 2% PTFEZ HolA &
WA Y s nlEAE kot o7k dzd ¥Ho] 2
DS 24w £3Eo] g I F71E A
2 Uehdon, g ur)E ¥W BES A9sty 245}
A7 w2l Aol Haghel xtol7k §ldth &5
st ga7] g ALY HA FLS §A] 98 @)
% 9 gt est 2eo) e AL Zzte] 1)9 e

Table 2. Predicted shear forces of radio frequency aged chicken
breast and pork loin

Shear force (N)  Control RF RF Standard error
aging 1  aging 2
Chicken breast 18.18 20.18 - 5.51
Pork loin 68.12 69.66 66.91 3.52

*Predicted means have differences less than the estimate of least
significant difference at 5% critical value.
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