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Development of Supercooling Preservation Technology for Maximizing Freshness of Meat
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7] A7t A AT} 22 F4HRl GFAE AlTohe AE FEHOR A HI itkLee T, 2022). 124,
S79 4L 45 9 B3 BYolA vBEY 2EOoR Qo] AotEE £4 1 o] Slth(You &, 2020). E}EW XW
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A3 Peoltt. Y2 FH AAEY 52 20 EX5k= A5 & 1117%6}— Ao g, olE Bofl fe7et
< A et A 4= Sitk(Kang 5, 2020). 952 S79 AAEE F7I17 fA617] 918 A A% o
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2018). wetA, 2t 95 713hS AT 5 e A2 AF HJ@ O & AL U= Aol HER T FZE Aot

TYZE A2 Ast glo] A& 2=E oled olstz ¥ae Holal, A2 AT AGHA eth(Park 5,
2022a). °IE °l&% AL dedHA = At 23 &4 flo] AE2 571 skt quﬁ}xl”}(Park
5, 2023), 3 Aol o= &3k PR AJE 017 Wil It JHE FAISHe A2 ¢
ol th(Lee, 2020). ol={et FAHE SE3] ANA, Iz Aol 219k, AA71E S 22 B2 l%—EOl RS
HaL Atk(Park 5, 2021). &Rt 7leS2 W4 FHE FASh=T A 0IAT A5F Ablol 285k H Hl-gol
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T2 1. Concept of supercooling storage controlled by stepwise cooling process adapted from Park (2022).
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H 1. Changes in the drip loss, WHC, TVBN, and TAC of pork loin with various storage temperature and periods.

Storage periods (days)

Parameter Treatment 0 8 16
Refr(gftr:a)tion - 10.46 + 1.60™ 10.54 + 0.58*
Dri(;:()J/!;)ss Supzc_aécgg)ling _ 824 +2.43 9.44 £ 1.16"
Eﬁe%zli%? - 9.20 +3.12* 6.74 + 0.69
Refr(iggﬁga)“on 85.10  0.90" 82.70 £ 2.70" 84.20 + 1.80"
VX’:)C Suﬁfécgg)lmg 85.10 + 0.90" 83.70 + 1.60* 83.10 + 3.30%*
fi‘?egzi?:? 85.10 + 0.90" 81.60 + 1.90*® 78.30 +2.70%®
Refr(isgﬁgtion 5.85+0.17° 6.67 +0.17* 6.84+0.17%
<m;/v180'3 9 Sugfécgg)”ng 5.85+0.17" 6.16 £ 0.20" 6.16 £ 0.15"
Eﬁ%zlgg 5.85+0.17 6.11 % 0.26™ 6.11 % 0.26™
Refr(gfgza)tion 3.80£0.20° - 6.08 £ 0.07**
Rt :
E[ﬁ%zggg 3.80 £ 0.20" - 3.26 £0.10"

“"Means with different letters within the same storage period are significantly different (p¢0.05).
"BMeans with different letters within the same storage condition are significantly different (p{0.05).

H 2. Changes in the drip loss, WHC, TVBN, and TAC of pork belly with various storage temperature and periods.

Storage periods (days)

Parameter Treatment 8 ; 1
Refrigeration _ B aA
(350) 0.74+0.08 2.28+0.37
Drip loss Supercooling y bA cA
%) (-2.5%) 0.10£0.03 0.32+0.19
Freezing % oA bA
(-18°C) 0.93£0.18 1.07 £ 0.43
Refr(',o%]ﬁéa)“o“ 90.95 + 1.55% 88.08 + 1,36" 85.33 + 1.34%
WHC Supercooling = 2A aA
%) (-2.5°C) 90.95 £ 1.55 90.05+0.73 88.21 +0.78
fﬁ%ﬂgﬁ 90.95 + 1.65" 89.53 + 1.04" 88.29 + 0.94%
Ref'(igfg“on 3.27 £ 0.43° 9.11 £0.70°° 21.15 £ 1.02%
TVBN Supercooling B bB bA
(ma/100 g) (=2.5 °C) 3.27£0.43 3.74£0.79 6.95+1.77
Eﬁ%ﬂg 3.27  0.43° 3.78 £ 0,46 4.48 + 0.46%
Refr(ig‘jéa)“on 2.87 +0.04° 4.25 £ 0.07* 6.94 + 0.05%
TAC Supercooling c bB bA
(log CFU/g) (~2.5°C) 2.87+0.04 3.64 £0.31 5.03+0.23
Freezing B oA A
(-18 °C) 2.87 £0.04 3.11 £0.07 3.19+£0.04

““Means with different letters within the same storage period are significantly different (0¢0.05).
"Means with different letters within the same storage condition are significantly different (0{0.05).
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H 3. Changes in the drip loss, WHC, TVBN, and TAC of chicken breast with various storage temperature and periods.
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Storage periods (days)

Parameter Treatment 0 7 14
Refrigeration _ o8 ah
(3°0) 4.11+0.38 5.55+0.37
Drip loss Supercooling _ B cA
%) (-2.5°) 1.37+0.15 2.57+0.09
Freezing _ bB bA
(-18°0) 1.74+0.15 3.29+0.36
Refr('gfg;“o” 91.13+2.10° 88.93 + 1.64°° 86.69 * 1.94°
WHC Supercooling A aA aA
%) (=2.59C) 91.13+2.10 90.44 +2.47 88.95 + 2.81
E[ﬁesz(',gg)’ 91.13+2.10* 89.60 + 2.28% 88.31+2.69™
Refr(gfg“on 7.89+0.93° 12.14 +0.54% 18.82 +3.32%
TVBN Supercooling A bA bA
(ma/100 g) (=2.59C) 7.89+0.93 7.80+1.59 7.78£2.97
Freezing A bA bA
(=18 °C) 7.89 £0.93 8.12+1.59 8.73+2.97
Refr('é?‘jgt'o” 2.52+0.01° 3.32+0.01° 5.29 + 0.02%
TAC Supercooling c b8 bA
(log CFU/g) (=2.59C) 2.52 £0.01 3.09£0.04 4.69+0.03
Freezing c oA o8
(=18°C) 2.52 £0.01 2.94 £0.02 2.86+0.03

““Means with different letters within the same storage period are significantly different (0¢0.05).
"Means with different letters within the same storage condition are significantly different (p{0.05).

H 4. Changes in the drip loss, WHC, TVBN, and TAC of chicken leg with various storage temperature and periods.

Storage periods (days)

Parameter Treatment 0
7 14
Refrigeration B aB oA
(3°0) 4931044 7.85 £ 0.57
Drip loss Supercooling B 0B bA
%) (=2.°C) 4.21+0.20 5.54 +0.99
Freezing _ abA bA
(=18°C) 4.65+0.41 4.93+0.34
Refr('gfgt'o” 88.38 +3.41" 84.79 + 0.06% 88.33 £ 2.03"°
WHC Supercooling A A aA
(%) (=2 °C) 88.38 £ 3.41 87.37 +2.54 85.72 +1.04
fﬁ%zf&? 88.38 + 3.41* 85.31 + 1.42%¢ 84.97 + 1.59°
Reﬂ(g?(r:a)ﬂon 556 +0.71¢ 13.26 + 1.40%® 26.57 +2.30"
TVBN Supercooling c b8 bA
(ma/100 g) (=2.°C) 5.56 £ 0.71 7.47 £0.96 9.54 £ 1.56
Freezing AB B cA
(=18 °C) 5.56 £ 0.71 4.39+0.82 7.10£1.33
Refr('g‘jg“o” 3.12+0.09° 6.20 + 0.02°° 8.05 + 0.02°"
TAC Supercooling b8 bA
(log CFU/g) (=2 9C) 3.12 £0.09C 4.99+0.99 6.14 £ 0.31
Freezing c B cA
(=18 °C) 3.12+0.09 3.562+0.08 3.68 £ 0.06

““Means with different letters within the same storage period are significantly different (0<€0.05).
~“CMeans with different letters within the same storage condition are significantly different (0¢0.05).



H 5. Changes in the drip loss, WHC, TVBN, and TAC of pork loins with various storage temperature and periods.

Storage periods (days)
Parameter Treatment
0 7 14
Refrigeration _ 5.25 + 0.38% 8.18 + 0.27*
(3°0) T T
Drip loss Supercooling N B bA
%) (=2.°C) 2.78+0.10 4.46 £ 0.20
Freezing _ bA cA
b 3.15+0.19 3.41+0.13
Refr(gfg“on 91.02+1.91 88.09 + 2.75™° 86.04 + 3.76%
WHC Supercooling A A aA
(%) (=2 °C) 91.02 £ 1.91 89.40 £ 1.75 89.00 £2.23
f[ﬁgzggg 91.02 +1.91* 89.80 + 1.08™° 86.54 + 2.20°
Refr('é’fg'o” 3.95+0.93° 13.21 £ 1.40° 18.82 +3.32%
TVBN Supercooling c b8 bA
(mg/100 g) (=2 °C) 3.95+0.93 522 +0.85 11.21£1.83
Freezing B bAB oA
(-18°C) 3.95+0.93 477 +1.54 4.94 £1.02
Reﬂ(g%a)hon 3.73+0.02° 5.13 +0.03% 7.06£0.11%
TAC Supercooling c b8 bA
(log CFU/g) C20) 3.73+0.02 450+0.28 6.10+0.07
oo 3.73+0.02° 4.02+0.01% 4.03 +0.23"

**Means with different letters within the same storage period are significantly different (p¢0.05).
*Means with different letters within the same storage condition are significantly different (p{0.05)
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1% 2. Changes in the appearance, drip loss, TVBN and TAC of beef rib with various storage temperature and periods.
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““Means with different letters within the same storage period are significantly different (00.05).
*PMeans with different letters within the same storage condition are significantly different (0{0.05).
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