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Effects of Brine Immersion and Electrode Contact Type Low Voltage
Ohmic Thawing on the Physico—chemical Properties of Pork Meat
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ABSTRACT

This study investigated the effect of ohmic thawing on the physicochemical properties of pork meat. The physicochemical
properties of pork meat thawed by brine immersion and electrode contact ohmic systems were compared. A more rapid thaw-
ing rate was seen with the electrode contact thawing system than with brine immersion. No significant differences in pH were
found with increasing voltage for both thawing methods (p>0.05). Increasing the voltage level tended to decrease drip loss,
resulting in increased water holding capacity. The shear forces of pork thawed at 50 V did not differ from the control (p>0.05)
for both thawing methods. Although significantly high TBARS (p<0.05) values were found at 20 and 40 V for immersion,
and 0'V for contact thawing, increasing the voltage level tended to decrease the TBARS values. Regarding TVBN, no signif-
icant effect was observed with increasing voltage levels (p>0.05). The total color difference of pork was significantly higher
{(p<0.05) with immersion thawing than with electrode contact thawing. These results indicate that brine immersion thawing
is favorable at high voltage levels, while lower voltage levels are applicable for electrode contact thawing.
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Fig. 1. Schematic diagrams of ohmic thawing apparatus for brine immersion system.
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Fig. 2. Effects of voltage levels on (a) total thawing time and
(b) thawing rate of pork thawed by brine immersion
and electrode contact ohmic systems.
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Fig. 3. Effects of voltage levels on pH of pork thawed by
brine immersion and electrode contact ohmic systems.
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E Aee 7o Higte e s e B
i, YR R G57t g S SiF A
Figol /1S eIt B AReM Ak STt
g g5 JA2 siFE AYTY T AEFS 20 Vel
T fFHQ S YERIIAIR(p<0.05), ARtE ez A
o] F7RE 7ol Y-S eI oo A
T Yun S(1998)0)HE EUH BuHE b, ol5e
58 FallE 39S W 60 VAl 7 e SlE e
S B35, olF A S7il vt 19 2% sl ¢
3t aE o] FTRITAL sith 23y olEe
AN E& ARESAANE B AYdME 09% 958
AREFR oM, A5 WRel 9o AFEE T o
of ARESlel %t 7 oS Haskeh Bt oy}, o
07 AF UYRE I FES AFAFCEAN 47 A8
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Table 1. Effects of voltage level on water binding properties

of pork thawed by brine immersion and electrode
contact ohmic system

Water binding properties (%)"

Voltage (V) Thawing loss ~ Cooking loss Water hqldlng
capacity
Immersion
c? 1.79 £ 1.78* 2649 £0.61° 88.89+0.77*
0 0.56+0.57" 36.83£0.99° 82.01x0.14
10 047 £0.31® 3670+ 0.14° 78.55+0.53°
20 098 +0.07° 3727+201* 8275058
30 0.76 £ 1.12* 3797+ 136 87.13 £2.22°
40 -0.16+0.62® 3570+ 148  87.62 + 0.64*
50 048 +0.30° 3222+079® 88.24 +0.24°
Contact
C 1.63£0.19° 2691+ 120° 8871095
0 515+£0.71* 2733+1.27* 79.25+0.62°
10 3.64+£1.64° 2671023 78.88x149°
20 2.60 £0.14* 2574 £ 0.60° 83.52 + 420
30 217 £0.05° 2556+ 1.87% 83.51 +0.93%
40 234+1.26° 2530+2.64° 81.91+0.17*
50 211£032°  2376+1.81° 85.71+0.62%

YMean # S.D. from three replicate determinations.

JFresh control.

*“Means with different superscript within same column are sig-
nificantly different (p<0.05).
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Fig. 4. Effects of voltage levels on shear force of pork thawed
by brine immersion and electrode contact ohmic sys-
tems. Means with different letters within same treatments
are significantly different (p<0.05).
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Fig. 5. Effects of voltage levels on lipid oxidation of pork
thawed by brine immersion and electrode contact
ohmic systems. Means with different letters within same
treatments are significantly different (p<0.05).
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et al., 2006), FAR 252 A BT 7%
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Fol] &J3hA 7ol 23 X" M3hs =A EA7) R
¥E ZoE wddd A= 1d 39 dARS JAeA
A AE S5F oA e TBARSFHS Rl
Ao Algdct vbdY] WA 7] Ax e AY
A7t 2 Ao v E3E A9 = 2 OH(Fig. 6),
2 APA AR s Aol s TVBNgLe =
717 e ek i, HE2 SlE AEdole A
#e] SVl wEl TVBNREe] Asdhe 43S Jehigd
2R 274Xk FoJAQl 2pel= AAHA ehkHp>0.05).
o] de] Aol oJ3hH A4 R4 ohmic 315 WHES 4
F WH] Agd DAl 93 disRuE o e A
soll 7115 & gl g5l Ago] sF He WPHo
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Fig. 6. Effects of voltage levels on total volatile basic nitrogen
of pork thawed by brine immersion and electrode con-
tact ohmic systems. Means with different letters within
same treatments are significantly different (p<0.05).
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Table 2. Effects of voltage level on colour of pork thawed by brine immersion and electrode contact ohmic system

CIE colour”
Voltage (V) - - ”
L -value a -value b -value AE-value
Immersion
(o2 53.08 £0.77° 8.00 £ 0.41%® 7.90 + 0.98® 1.06 + 0.47¢
0 60.65 + 1.26* 6.58 £ 0.73¢ 7.45 £ 0.93%® 7.80 £ 1.15*
10 59.98 £ 1.09* 6.83 + 0.34%¢ 6.63 £ 0.98° 7.18 £ 1.04%
20 59.40 = 0.63* 823 +£021% 7.98 + 0.83% 6.37 £ 0.64°
30 61.00 £ 0.26* 8.73 £0.83* 8.70 = 0.56* 8.00+0.21*
40 58.93 + 0.29% 6.78 + 0.89%¢ 6.50 + 0.78" 6.22 £ 0.61°
50 55.50 + 0.89° 7.65 + 0.44% 6.28 +0.78° 3.03 £0.93°
Contact
C 50.98 + 1.61* 8.20 £ 0.99* 7.30 + 0.51® 1.64 +0.51°
0 4925 + 1.59% 7.68 £ 0.97* 6.98 + 0.29%° 1.95+ 1.71%
10 49.45 + 1.68%® 8.60 + 0.78* 6.70 £ 0.63" 2.12 £ 1.29®
20 49.53 + 0.68% 8.90 + 0.99" 7.08 = 0.65%° 1.92 + 0.69®
30 48.28 £ 1.51° 5.63 £ 0.59° 6.03 £ 0.68° 3.39+0.19*
40 50.90 £ 2.19* 7.88 £ 0.28* 7.67+0.217 1.60 +0.57°
50 5125+ 1.17° 5.73 £ 0.34° 7.70 £ 0.10® 2,67 + 0.58%

UMean = S.D. from five replicate determinations.

DFresh control.

*Means with different superscript within same low are significantly different (p<0.05).
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