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(Effect of Wet Aging and Dry Aging on Beef Meat Quality)
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11,000 n./5.31./24 3. Naungil 23 °C uagAUTUduIms 50% nnsinwimuirarnuilurens

Uuilawuuwiiwazhuulunluananeiunieadd (Table3)

Table 1 Effects of different aging methods and aging time on meat quality of beef

Cooking loss (%) pH Shear force (kg)

Muscle Aging

Top round 5.55 5.31 20.58
Shank 6.01 5.59 18.69
p-value <0.001 0.333 0.131

SEM 0.01 0.20 0.83
Aging methods
Dry 12.91 6.24 5.14
Wet 26.36 5.37 576
p-value <0.001 0.033 <0.001
SEM 0.01 0.20 0.81
Muscle type and aging method
TR-Dry 14.88 5.84 5.47
TR-Wet 26.28 5.27 5.70
SH-Dry 10.94 6.65 4.80
SH-Wet 26.44 5.46 5.82
p-value <0.001 0.168 0.104
SEM 0.02 0.31 1.04
Aging method and aging time

Dry 20 day 13.61 6.11 6.55

Dry 40 day 12.20 6.38 3.72

Wet 20 day 27.66 5.62 5.46

Wet 40 day 25.06 5.12 6.05
p-value <0.001 <0.001 0.620

SEM 0.02 0.30 1.08

TR, top round; SH, shank muscle

Source: Kim et al, (2017)
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Figure 1. Values of lightness, redness and yellowness according to three factors (treatment,

aging method, and aging time) of different muscles

Source: Kim et al., (2017)
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Vuilouvuilenuasuuuuislifanuunnssfunisads egrelsAnuaiuainmesnisimidouuy
witsrnnnegefituddn1eadf (Figure 1) aeandastu Shi et al. (2020) ArAruadneiud 0 veq
MsUwile Tiunnanefunieadn TuvarSudt 7 way 14 wuindinsusieuuuuieiamnuainees
dlesiian (Table 3) WwiRafuuidees Kim et al. (2019) wuihanAveansuaiouuuusia fen
auainwesie (L) anuudunmends () waranuludindomeils () ﬁ?ﬁﬂ’jm@:umsmaaq

« & a v Y & 1 1 1 v o J Id 1 &
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11581, 2556)

Table 2 Effects of different aging methods on meat quality of beef

Aging Methods

Con HF HW HD SEM  p-value
Cooking loss 24.40°  26.46% 2528% 19.249 049  <0.001
pH 5.39¢ 5528 4959 545> 002 <0.001
L* 41.08°  42.15° 4691 34.609 0.29 <0.001
a* 2636  23.85° 2205 19.07% 0.17 <0.001
b* 11.34¢ 13.13° 1456° 9259 019 <0.001

Shear force (kg) ~ 2.87° 3.44% 215 252 0.06 <0.001

CON, control group; HF: Hanwoo frozen; HW: Hanwoo wet-aging; HD: Hanwoo dry-aging;
SEM: standard error of the mean. *®Means sharing different letters in the same row are

significantly different (p < 0.05)

Source: Kim et al. (2019)

n13geyHe1aINNI5UT98mMT (Cooking loss)

Kim et al. (2017) ¥n1sAnwInsgeyidetnnnnisusee s wudinsusilowuuuiadingg
gadeidesninmsuniiieuuuden (Table 1) @anndeadiu Kim et al. (2019) 1wudn MsuuLile
wuuwieiinsaadgdnideendinisuaiienuuiden (p<0.05) (Table 2) Wuigdfuiu Shi et al.

(2020) AnudnNsgedetnnnNnsuTeIMs nauulllawuuwisInIINguunkuuden (p<0.05)
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v & o v o v a a 5 PN & oA & v =
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ivsemuTuuuiuivenloldunssuiunsneuaueImIesTsued Jawaanmsiiausouduiile
Mivlusiy @eanimsssuyid inansgaideiiainiaseainavedusiu aruauisalunisduin

(Water binding capacity) vodlUsauanas (Damadoran, 1996)



Table 3 Effects of different aging methods and aging time on meat quality of beef

Aging Methods p-values
Trait Time (day) SE
Wet 350 5000 7900 11000 Dry Time method Time x Method

Cooking loss (%) 0 23.09% 23.28% 22.66% 23.66% 25.00™ 25.04%
7 25,7930 27.973* 28.273* 23.51¥ 25.10°¢ 25.09°% 0.28 <0.001 0.001 0.001

14 21.27¢ 28.82% 28.22%x 25,90 25.64° 27.4130x

pH 0 5.40% 5.40%Y 5.37% 5.38% 5.41% 5.41%
7 5.57% 5.58% 5.58% 5.59% 5.58% 5.58% 0.01 <0.001 0.848 0.466

14 5.63% 5.59% 5.62% 5.59 5.61% 5.61%

L* 0 37.75% 37.58% 37.59% 37.12% 37.56% 38.25%
7 38.392bx 37.63% 39.26% 34.96% 37.145 35.92¢% 0.15 0.179 0.001 0.007

14 38.29% 38.25% 38.26% 37.78% 37.71% 36.69%

a* 0 17.31% 16.43% 17.20% 16.53* 16.05% 17.36%
7 15.2a% 16.26% 14515 15.573% 15.163* 15.8%x 0.13  <0.001 0.382 0.198

14 14.78% 15.76% 15.85% 14.87* 1457 14.81%

b* 0 6.29% 6.49% 7.23% 5.95% 6.61% 7.60%
7 6.19% 6.33% 6.09% 6.17% 6.11% 7.03* 0.12 <0.001 0.003 0.004

14 5.2430x 7.3% 7.05%Y 4,62 4.81% a.67%

Shear Force (N) 0 81.13% 76.42% 68.08%* 76.62% 79.39% 81.62%
7 29.826% 43.56% 35.81% 30.710% 32.86°% 25.70% 2.58 <0.001 0.199 0.006

14 33.84% 31.59% 33.84% 27.663% 29.04% 22.79%

Under aging methods, 350, 5000, 7900, and 11,000 mean the transmission of water vapor of four different moisture-permeable packagings, respectively; p-

values after columns indicate the level of significance including aging time, aging methods, and their interaction; SE: standard error; *“within the same row

indicates a significant difference (p < 0.05) between aging methods, *“within the same column indicates a significant difference (p < 0.05) between aging time.

Source: Shi et al. (2020)
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Table 4 Effects of different aging methods and aging time on texture profile analysis (TPA) of beef

Aging Methods p-values
Trait Time (d) SE
Wet 350 5000 7900 11000 Dry Time Method Time x Method
Hardness 0 13,885.00™  15,676.31%™ 14,344.76> 15,036.12%¢ 14,462.26™ 15,988.77%
7 14,489.43%  14,006.18% 13,497.55% 10,995.27% 11,386.99% 11,136.72> 203 <0.001 <0.001 <0.001

14 13,711.00%  14,911.28% 14,359.48% 11,657.09% 11,386.99® 9133.81%

Springiness 0 0.464% 0.463% 0.442% 0.465% 0.479% 0.475
7 0.518* 0.482% 0.518* 0.503% 0.499% 0.507*  0.01 0.001  0.468 0.667
14 0.487% 0.470% 0.476> 0.514% 0.502% 0.495>

Cohesiveness 0 0.519%Y 0.493* 0.480% 0.519% 0.503* 0.517*
7 0.533% 0.490° 0.530™ 0.484" 0.490 0.484 > 0.01 <0.001 0.056 0.003
14 0.487% 0.481% 0.506> 0.478% 0.481% 0.441>

Chewiness 0 3145.06™  3768.84% 318166  3703.85%  3646.82% = 3947.95%
7 3878.69%  3333.02%  3809.51%  2582.78%  2859.62  2729.91% 741 <0.001  0.08 0.003
14 3022.42% 3222113 3456.25%  2825.88Y  2760.79% = 2035.61%

Under aging methods, 350, 5000, 7900, and 11,000 mean the transmission of water vapor of four different moisture-permeable packagings, respectively; p-values after
columns indicate the level of significance including aging time, aging methods, and their interaction; SE: standard error; a-d within the same row indicates a significant
difference (p < 0.05) between aging methods, x-z within the same column indicates a significant difference (p < 0.05) between aging time.

Source: Shi et al. (2020)
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Figure 2. Electronic tongue scores of Hanwoo sirloins after the freezing or aging processes
CON: control group; HF: Hanwoo frozen; HW: Hanwoo wet-aging; HD: Hanwoo dry-aging.
#dMeans sharing different letters in the same row are significantly different (p<0.05).

Source: Kim et al. (2019)

AMENUANINUIEAMAURE (Sensory properties)

Kim et al. (2017) wu31 anu (Bitterness) AR (Astringency) saunfioses (Umami)
AMALAY (Saltiness) v8an1sUnuUULEEANnnInsUuuu@en lusaeiindui3en (Sourness)
0INITUNLUULTEANINATINITRUULUULIAY LeAIunaunasi (Richness) 499n15UNMUULAILAY
wuudenilldunnsneiu (Table 5) @anndaaru Kim et al. (2019) finud AMsULLUURFSSiAmay
(Bitterness) MINUKA (Astringency) AI1unaunasy (Richness) WarAMNDs08 (Umami) A1LAL

(Saltiness) gandnmsunwuutleniduniu (p<0.05) lumendufiunfiuluTen (Souness) vBIN1TUY



LUULTBNEININITLUULUULIY (Figure 3) FesavidrulngjvoniiolaonaldSusvinaniain
oafUsznauvasnInexiludasy (Watanabe et al., 2016) FsnsifisduvessamAivaannssuIuns
vailoinnninoziludassuarinadlelnd wWungniun uarueaninaiidnasosarifaiuoion
(Liu et al,, 2007) erudulude wuinsdauvuilenianududesnin iesnmstudauwuy
L?Jsmu‘fluﬂ'ﬁﬂmsluvm;ﬁmsﬁqucgﬁmmmj”;amiﬂaaﬁumi@fyﬁamm%uaammm%uﬁaLLazﬂaaﬁu
nsgaydiiliAnnszuaumsonaluda thgnisndudilumelumadvilidofinnuduanas us
oehdlsfinu AnuUisninnnuuaiiGeiogneldanmglfeonflauainensauanin TasuuafiGens
slmAansAsuulasmaeingludodsuhmadunsauaeiin Fuilidednduienfiuin

%u (Warren and Kastner, 1992)

Table 5 Effects of different aging methods and aging time on Sensory properties of beef

Sourness Bitter Astrin Umami  Rich Saltiness

Aging method

Dry -25.81 6.95 -1.92 10.73 0.95 -7.61
Wet -15.75 3.75 -2.58 7.73 0.98 -8.42
p-value <0.001 <0.001 <0.001 <0.001 0.398 <0.001
SEM 0.52 0.13 0.05 0.19 0.02 0.08

Muscle type and aging method

TR-Dry -23.23 6.29 -2.10 9.99 0.79 -71.98
TR-Wet -16.59 4.00 -2.68 7.93 0.80 -8.76
SH-Dry -28.39 7.61 -1.74 11.48 1.12 -71.25
SH-Wet -14.91 3.51 -2.48 7.53 1.17 -8.08
p-value 0.002 0.001 0.304 0.007 0.528 0.816
SEM 0.73 0.18 0.07 0.26 0.03 0.11

Aging method and aging time

Dry 20 day  -20.83 4.79 -2.18 9.41 1.30 -7.85
Dry 20 day  -30.79 9.11 -1.66 12.06 0.60 -7.38
Wet 20 day -15.20 3.46 -2.66 7.67 1.26 -8.47
Wet 40 day -16.30 4.05 -2.50 7.80 0.71 -8.36
p-value <0.001 <0.001  0.031 0.001 0.051 0.135
SEM 0.73 0.18 0.07 0.26 0.03 0.11

Bitterness, Bitter; Astrin, Astringency of astringency; Rich is aftertaste of umami.

Source: Kim et al,, (2017)
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Figure 3. Sensory properties of Hanwoo sirloins after the freezing or aging processes, 7-Point
hedonic scale (1 = extremely dislike, 7 = extremely like). CON, control group; HF, Hanwoo
frozen; HW, Hanwoo wet-aging; HD, Hanwoo dry-aging. ®°Means sharing different letters in the

same row are significantly different (p<0.05).

Source: Kim et al. (2019)
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