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ABSTRACT

Aging is an important factor to capitalize on in the meat industry. It causes
a softening effect like protein degradation of muscle fiber proteolytic enzymes
iIn meat as it can improve the tenderness and flavor of the meat and
consumer are willing to pay an additional amount for aged meat due to
preferring tender and savory meat. This study analyzed different packaging
methods, optimal conditions for aging meat such as pH, meat color, shear
force, texture profile analysis, crust thickness, volatile basic nitrogen (VBN),
thiobarbituric acid reactive substances (TBARS), microbial analysis and
different pots for the aging. We handled packaging bags for aged beef that
can compensate for the disadvantages of the dry—aging method and conducted
a comparative analysis on the aging method and aging period for dry aging
and wet aging during 15, 30, 45, and 60 days. In addition, Pork was aged
using normal pots and scoria pots and aged for the 10, 20, and 30 days.
Moreover, this study was conducted to find a suitable packaging method for
distributing aged pork using pots through microbial analysis after storing
aged pork using wrap packaging and vacuum packaging. In the aged beef,
almost of the lightness was a significant difference according to the aging
period (p<0.001). In the shear force, hardness and torry meter, all aging
methods showed significant differences according to the aging period (p<0.01).
The cooking loss, aging loss and pH showed a significant difference
depending on the aging method (p<0.05). The volatile basic nitrogen (VBN)
of aging beef showed a highly significant difference according to all aging
methods and aging periods other than 0 days (p<0.001) and dry-aging was
the highest in all aging periods. The thiobarbituric acid reactive substances
(TBARS) of aging beef revealed a significant difference according to the
aging method after the 15th day of aging (p<0.001). Almost of the number of



aerobic bacteria and yeast in the aging beef were no significant difference
according to the aging method and period. The number of E. coli and
pseudomonas were no significant difference in all aging methods and aging
periods. In the number of lactic acid bacteria, aged beef showed no significant
difference between aging methods and aging periods and it was detected the
highest in wet aging while dry packaging aging showed similar values. The
number of molds in the exterior of aged beef was significantly different
according to the aging period in dry-aging and dry packaging aging (p<0.01).
As a result, this study tried to provide primary data on dry-aging and dry
packaging. Pork aged in pots did not exceed the safety values of VBN and
TBARS until 30 days of aging and microorganisms did not exceed the safety
values prescribed by the Ministry of Food and Drug Safety (2018). However,
when wrap packaging and vacuum packaging were conducted after aging,
most of the methods of using wrap packaging for distribution after aging
exceeded the safety wvalues of aerobic bacteria and E. coli after 5 days of
storage. Therefore, this study recommended that the distribution method using
vacuum packaging represents a most appropriate packaging method for

distributing aged pork.
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Figure 4. The effects of myoglobin redox state, ligand and iron valence on

the surface color of postmortem muscle (Chris, 2016)
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Figure 6. The exterior of pot.
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22 % AA%H, AAELEA, 5454

el A, w4 7 ARAEES dgekA
kokrh, A2 xS o] &3k A A& packaging bag(Umai Dry Co., USA)
2 PE AA9 THAAR 38T, FUlHE 50% A =& F3=E 8000g/15n

2.3mL/m?/de]t}. 44 A& packaging bag< striplointt
boneless ribeyes X3 F e A7) 30cmx60cm Hol®= Fujste] o] &3}
Ak AFEZFES Nylon AHel AR T3 0.03g/m’/24h, o]itslera

T35 (0.1g/m%/24h)E o] &3tk

Table 6. Setting condition for beef aging

HRER REE = #2444
4T o]ste] 48
=4 =7 2~4T 9 43 (F%E: 8~90%)
WY 2
=4 713 15¥, 30¥, 45¥, 60
=Y SIS
— — e e [
=3 L _ AT
packaging bag
3. pHS} &A1

pH= potable pH meter(206-pH2, Testo, Germany)E ©|-&3to] 2] 8o AH At
Adte] =AHsA. S Alge AWHS 308 B¢ ¥7] o =EA &
Minolta chromameter(Model CR-300, Minolta Camera Co., Japan)Z A}-&3}o]

W %= (Lightness, L*), 2% (Redness, a*), 32 %(Yellowness, b*) 7S 5¥

=

Eotol SA4stA. old x+3F AP Y=91.7, x=0.3138, y=0.3200%] ZEE=A¥

& ALgarach

e
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=] 7V 2E(0 - :/'1:/%] B )\]g_ _?‘7”<g) _ :’.}Ké %1—_%’_ 31_7‘ ?ﬂ](g)
TREECY Hzel A AR 100

4.2 7+<47k=(Cooking loss) =74

Aol gud A&S 443 A7]2cm X 4om X 6cm)E ZEHdo] FAE F
A%t & polyethylene bag® 37|17} gl=s "Este] & & BHTE 7MEs] =2
water bath(KMC-1205W1, Vision Co., USA)°l| ¥o] A3 &%=7F 75C7F €
A ZkEEdn AR 2E7F 75T =gskd Aol FeE 2081 HE o
+, polyethylene bagoll Al Aol £ Fi& AAT & FAE SHste] W
&= AtsEA

7te d FA - 7tE F FA()

Cooking loss(%) = A A A

%100

51 d &= (Shear force)
5& 3cm FAIZ Ak polyethylene bags ol &3 Hd&d & g

=
(Tl ¥o] AF %7k 80Tl =dd wj7hA] 7hdstar FHEolA 20%1 4

it

7k N8E AT Wl sFol lem FAR AdEiia, B4 SA7
C

(Texture Analyzer CT3, US.A)S o] &3le] =A st}
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5.2 &

Table 7. Shear force Instron conditions

Items Conditions
Target Value 20.0mm
Trigger load 10g
Test Speed 1.00mm/s
Cycle Count 1

Probe TAS2

Fixture TASBA

A 7F(Texture profile analyzer)

55 3cm FAE AWde] polyethylene bagES o] &3] Wh3l & 3L4=%(8
5C)e ¥o] AF &=7F 75T =2 wj71#] 7tEstar FEelA 203 Wzt
3 & 282 AdAHI} A7](15cm X 15em X 15em)= Adsga, AlgsE &4
=24 7] (Texture Analyzer CT3, U.S.A)E o] &3] =A39t}
Table 8. Texture profile analysis conditions
Items Conditions
Pre Test Speed 2.00mn/s
Post Test Speed 4.50mm/s
Target Value 75.0%
Trigger load 10.00g
Test Speed 1.00mm/s
Cycle Count 2
Probe TA-SBA
Fixture TA-BT kit
6. 84 = (water activity, ay)
FEIHYEE NEE lom® AEY ASAANZ A A8 2~3274S 37 F =
% Qlo] FEIFAHE =47 (WA-160A, Amittari, China)E ©]-&3}e] 33 =43
F AEgon e
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7. Volatile Basic Nitrogen(VBN)

Miwa 5(1973)¢] WS Wste] AES 10ge] F7FF 90mLE 7tste] 4
3l & centrifuge(Combi-514R, Hanil Science Co)E o]-&3dle] 2 S 4Tl A
3,500rpm e = 107t A28t 2™ Whatman No. 122 THA] o &} th. o

ol ImLE conway unit ¢ ¥i YA+ 1% 24 EFAAIAE ImL ¥

S F QAo AL E ¥3F8 S ImL ¥l Conway cell 74 2=t} g4k
ZrE X3E AT ofmpolo] b 4ol A g - 37TolA 80wF ASAZY. AE

VBN(mg%)= 0.28014*f*(b-a)*d*100/W

8. Thiobarbituric Acid Reactive Substance(TBARS)

A HAE AP = (TBARS) 57482 Salih 5(1987)¢] W& Wt SA kAT
A3t A8 2gS 4% perchloric acid®} 18mLe} &3t3lith. &5k-8 oo butylat
ed hydroxyanisol(BHA)S 98% ethanolol 3.75mg/ml%Z *<9 € 02 mLE
7Fske] homogenizerS ©]-&3 2 (5000rpm, 1min)dtAth 72 3 AA R 7]
(Combi-514R, Hanil Science Co)& ©]-&3te] w@ NS 4T A 3500rpmo.=2 10
b QAR 8%l o Whatman No.lo 2 thA] o #3tgieh o2 2 mL3} 20

mM thiobarbituric acid 2mLE &3&3sle] A2 kAo A 16~17A7F EoF njoks}

e

s

12333 = A (Optizen™ POP, KLAB Co)& ©]&3le] &3 % 53InmolA =3
3ttt 2 3= mg malonadehyde /kg® 3HAbeto] vERA QAT

TBARS(mg malonadehyde /kg) = &3 % %t/20+0.072%9.85+500
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9. Eg]v ¥ (Torry meter)

E " (Fish Freshness Meter(Torry meter), Distell, Scotland)¥= o] 72 AlA

= ZY7 olgfon, XS] Iuds W o3 AF AolE YT F

glom, st AdeAY FAHC] AXI AAHAL W 1o AN @S
GeY AAS5E 2 ge e v ogde] $50 NAEE
ZA4F LA GPom, %o YR 952 Z4sYT 2T Fo S5

Folup =FollA Alg 25gS AFASHAL 0.85% H A A A4 225mLel] &3
3}o] Stomacher(LS-700A, BNF Korea Co, Korea)S ©|&3to] 23ttt 732
o2 3M Petrifilm count plates(3M-UK, Bracknell, Berkshire, UK)ol| H&3% %
Hjekste]l HearE AtAstR o Ad i 9l wFAIES Al Z2ALY Al
S wet JAPsF . Ak S 3M Petrifilm AC plates, 24T 3M Petrifilm
LAB plates, &2 3M Petrifilm EC Plates, &5 #3°]= 3M Petrifilm
YM plates, Pseudomonast Pseudomonas Isolation Agar(Sigma—-Aldrich, USA)
£ ol&etith 103w @A 3Ag AFE ImLE 7 3vie] HEY dF
of HEatH L, UnkAld I g2 36T olA 48411, AAkdt ) a9 F3go]
= 25Tl A 72A1%F F<F w gt
ol Al 24~48A %t &<t v kst

«

TE A A. Pseudomonass= 35T

FA T

off

2

=z] 2F
=

Qekre 4

Ol
>
Ll

11. A

M
4%

B A3 Ae EAE SAS(Statistics Analysis System, USA) program(2001)
S o] &3t A sAAUHY sA47IHSE 8Qlow FAREAS A
t}. 3 Duncan(1955)9] s 4oz 29l 7+ #94 (p<0.05)S Hla A8}
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Table 9. Changes of meat color according to aging method and time

Aging Aging Method
Time ) ) ) P-value
(day) Wet Aging Dry Aging Dry Packaging
0 3713 245 3601 277 3606 1266 NS
15 3897 453  3659% 219  3798%  +295 NS
ins 30 3853 326  3690° +656  3691%  +2.68 NS
ide 45 38.94°  #449 3475 304 335650 4204 wkk
60 37.01°  +344 32217  +253  3650% 4431 ook
P-value NS kK koK
L
0 35.26° 273 358" 346 3593 312 NS
15 37.90%  £370 2600 +1.93  3043% 371 ook
0‘# 30 37.87%  +308 2682 228 2577 +2.88 ok
Zld 45 37.94% 1153 2599  +406 2349  +348 sk
60 41.90%  £497  2653"  £380  2240™ £292 ok
P-value okok KoKk kokok
0 22.86° 4227 20540 4272 1884%¢ 4247 ook
15 23400  +1.30 22718 4227 21.35%  +196 o
ins 30 2391° 229  2074%  +227  2090°" 4234 ook
ide 45 2341°  +168 1897 +1.18  17.83% 156 ok
60 2303" 202 1611 260 1643  +2.70 oo
P-value NS HkoR sokon
ax
0 1880% 174 1948 4217  1753*"  +2.35 *
15 1997%  £182  1392% 286 1568 472 ook
out\ 39 19.74%¢  +153 727 4309  818%  +2.25 ok
Zld 45 205558 +147 563 +267 8150 4247 ook
60 21614 £150 548" 1261 486  £241 ook
P-value ok ok Heoksk o
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0 11190 151 999" =174 938"  £1.09 ook
15 1341 +594  11.18%" +131  1025% +1.26 *
ins 30 11.99* 157 1020 +146  10.06"™ +1.58 ok
ide 45 1191  +136 889" +1.10  7.99%  +0.81 ook
60 11.73* #1688 738" 142 709"  £1.11 otk
P-value NS Hkk koK
b
0 708 150  7.32% 219  626°  +154 NS
15 773 £136 567 +1.77  771M 256 ok
O‘F 30 7060 099 339  +146 352  +1.73 ook
Zld 45 7190 094 352 £174 334" 1133 ook
60 771° £179 300" £143 229" £1.05 ook
P-value NS ok koK

L#(Lightness), a*(Redness), b*(Yellowness)

Result presented Means = SD.

4> Means with different superscripts in the same row significantly differ (p<0.05).

ADMeans with different superscripts in the same column significantly differ
(p<0.05).

NS, Not significant; " p<0.05; ™ p<0.01; ™ p<0.001.

Figure 8. Color of Oday aged beef

Dry aging(outer) Dry packaging(outer) Wet aging(outer)
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Figure 9. Color changes of aged beef(inside)
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Figure 10. Color changes of aged beef(outside)

Aging Time(day)

15

30

45

60

Dry

aging

packa

ging

Wet

aging

_42_



Z(Aging loss)¥ Z# A~E S (Crust thickness)
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Figure 11. Crust of aged beef cuts after blooming
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Table 10. Changes of crust thickness and aging loss(%) according to aging method and time

Aging Crust Thickness(mm) Aging Loss(%)
Time
(dav) Dry Aging Dry Packaging P-value Wet Aging Dry Aging Dry Packaging P-value
day
15 6.757B4 +1.28 3.75%° +0.89 koK 1.9880 +0.44 16.95"4 +1.85 15.06"2 £1.15 koK
30 6.13% +0.83 4.005° +1.85 * 2.338¢ +0.63  29.49“* 303 2457 2071 ok
45 6.0082 +0.76 3.885° +1.55 sk 3.35%¢ +055  35.55% +1.79  31.79%  £1.23 sk
60 7.75% £1.04 6.38% £2.33 NS 3.39%¢ +0.62 43.66%% +2.59 39.824p +0.25 Hokok
P-value ®% *% stk stk

Result presented Means = SD.

¢ Means with different
ADMeans with different superscripts in the same column significantly differ (p<0.05).

NS, Not significant; * p<0.05; ™ p<0.01; ™ p<0.001.

superscripts in the same row significantly differ (p<0.05).
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Table 11. Cooking loss, shear force and texture profile analysis according to aging method and time

Aging Aging Method
Time ) ) ) P-value
Wet aging Dry aging Dry Packaging
(day)
0 20.12 +3.33 18.20* +5.31 18.444 +0.10 NS
15 20.23% +1.43 11.324B0 +1.12 11.96"" +2.41 *
Cooking 30 23.722 +0.18 5.075¢P +0.81 6.52¢P +1.46 ko
Loss(%) 45 21.54 +0.15 4.965¢ +2.41 4.40¢PP +0.62 ok
60 20.90° +3.45 1.54¢P +0.34 2.12PP +0.24 ok
P-value NS ok Hokok
0 6356.26™" +1409.62 6104.124P +2638.50 8321.914 +2749.94 sk
15 4012.745° +1087.65 4058.65° +0933.85 4696.91% +1404.63 *
30 3501.47°° +939.60 4661.808¢ +1210.41 4951.265 +1579.65 ko
Shearforce(g) c c s
45 3358.35 +1062.66 3839.27 +1498.28 4042.55 +1404.45 NS
60 3095.24%P +983.84 5507.56"84 +1985.30 4870.17" +1354.82 sk
P-value skesksk soskosk sesksk
0 2978.28%4 +892.52 2344 5748 +710.91 2687.554% +1105.30 *
15 2171.065P +632.09 2601.55% +719.21 2400.58Bab +679.33 *
30 2317.848¢ +522 51 2313.96%8 +449.31 2311.5048 +424.47 NS
Hardness(g) B BC B
45 2469.68 +546.83 211752 +839.16 2177.15 +386.09 NS
60 2035.25¢ +440.64 1881.25° +507.67 2051.358 +412.96 NS
P-value sk o .
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0 1.60% +1.31 1.214 +1.01 1.524 +1.40 NS
15 0.958 +0.67 1.24%4 +1.01 1.1748 +1.01 NS
. 30 0.865¢ +0.59 0.77" +0.38 0.988 +0.55 NS
Adhesiveness 45 0.855¢ +0.57 0,428 £0.31 0.528" £0.22 sk
60 0.52¢ +0.43 0.35" +0.24 0.368 +0.24 NS
P-value Kok *okok kokok
0 1236.08* +497.75 1046.13* +380.80 1126.65" +426.27 NS
15 1010.158 +436.49 1064.76* +461.08 1128.39* +383.98 NS
, 30 870.945¢ +336.74 934.134 +276.92 915.68* +279.98 NS
Gumminess
45 944.355¢ +296.17 717.225° +32551 1043.4244 +496.07 sk
60 761.06° +234.81 665.04" +466.57 714.818 +252.94 NS
P-value kokk koksk Kok sk
0 92.68" +58.37 62.69° +33.28 77,078 +37.61 *
15 74.15%8 +47.24 77.05 +53.20 84.624 +44.00 NS
Chewiness 30 64.37]'3 +37.19 68.18 +32.26 65.42A§ +33.30 NS
45 65.328 +29.24 51.87° +29.47 85.614° +63.29 s
60 52.63" +22.40 56.29 +53.28 54.83" +25.73 NS
P-value Hk NS *

Result presented Means = SD.

@ Means with different superscripts in the same row significantly differ (p<0.05).

ADMeans with different superscripts in the same column significantly differ (p<0.05).

NS, Not significant; * p<0.05; ™ p<0.01; ™ p<0.001.
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Table 12. Effects of Aging method and time on pH and water activity(ay) of beef Jongissimus dorsi muscle

Aging

pH water activity
Time
(day) Wet Aging Dry Aging Dry Packaging | P-value Wet Aging Dry Aging Dry Packaging | P-value
0 564 +0.07 5.70%  £0.05 5.71P%  +0.08 *
15 577 £0.10 5818  +0.07 580  +0.13 NS
30 575 +0.03 5.828¢  +0.07 5.855¢%  +0.08 otk 095  +0.02 094  +0.01 095 +0.01 NS
45 575%  +0.06  596%  +0.07  591°P"  +0.05 sk 0.95*  +0.01 093" +0.01  094® +0.01 s
60 5854  +0.11 6.024  +0.12 5.96%  +0.06 otk 094  +0.01 094  +0.01 093  +0.02 NS
P-value stk stokok stokok NS NS NS

Result presented Means = SD.

ab \Means with different superscripts in the same row significantly differ (p<0.05).

ADMeans with different superscripts in the same column significantly differ (p<0.05).

NS, Not significant; * p<0.05; ™ p<0.01; ™ p<0.001.
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Table 13. Effects of Aging method and time on physicochemical properties of beef

longissimus dorsi muscle

Aging Aging Method
Time Dry P-value
Wet aging Dry aging
(day) Packaging
0 843™  +069 9.76™ 041 9.22%" +0.84 *

15 9.48°P¢  +095 13.63°* +225 11.30°° +0.65 sk
30 11.25% 4026 19.73“® 4322 1431 +0.21 Kook
Inside
45 14.40%  +3.13 24.68%* +310 1833%" +0.37 Kook

60 1767  +1.63 32.08% +333 2472% +1.71 sk

P-value sk steskok sk
VBN
0 843"  +069 976 +041 9.22% +0.84 *
15 9.48°P¢  +£0.95 1328 140 1144 062 | s
Outsi 30 11.25%  +0.26  21.90“° 42,03 14.89" +0.82 | s
de 45 14.40%  +313 26.99% +£1.83 202250 209 | ekx
60 17674 +1.63 32.19% +286 24.77% 173 |  swex
P-value eskeok seoksk Hesgeok
0 1.15°  +006 1.20° +0.05 1.19®° +0.08| NS
15 1217 +0.06 1.337* 008 120"  +0.04 |
30 118" 005 155% 031 1.22%°  +008| ex
Inside
45 1194 005 210%  +034 113 £0.09 | s
60 1.20%  £0.06 2.25%  £0.12 129 #0011 | s
TBA P-value * 3k H %
RS 0 115 +006 120° 005 1.19° £008| NS
15 121°°  +0.06 157 040 1.20%° +0.08| x

Outsi 30 1182 +005 250 +0.36 1.42%°  +0.14 sk

de 45 1.19%%  +0.05 538% +146 1.41%° +0.15 sk
60 1.20%¢  +0.06 3.92% +0.74 208 +0.85 ok
P-value * oskok skskosk
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0 15.03%  +2.80 13.88% 329 1347% 277 NS
15 12118 516 1017° 573 9.24% +464| NS
30 557" +0.78 574 095 693 +255 ok
Inside

45 6.53¢ +390 7.18° £160 568° +274| NS
60 597¢ 199 752 +4.00 562  +1.50 s

P-value koK sk o
0 15.03%  +2.80 13.88% 329 1347% 277 NS
15 11.29° 507 11.35° 469 1260° +437| NS
Torry | Outsi 30 6.04”°  £190 853% 324 792% 1612 ok
meter | de 45 814°  +439 1086° 373 870° +435| NS
60 5647 +139 7.21%" 431 859%% 1367 *

P-value koK sk o
0 1549% 262 13814 253 1444 272| NS
15 12845 +443 963° 513 9.89° +455| NS
After 30 6.04°  £204 577"  +090 7.14% 311 *
30min 45 656° 344 642° 116 539 +155| NS
60 591  +203 710° £367 654 $313| NS

P-value koK sk o

VBN(Volatile basic nitrogen), TBARS(Thiobarbituric acid reactive substance)

Result presented Means = SD.

¢ Means with different superscripts in the same row significantly differ (p<0.05).

A Means with different superscripts in the same column significantly differ
(p<0.05).

NS, Not significant; * p<0.05; ™ p<0.01; ™ p<0.001.
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Table 14. Effects of Aging method and time on microbial groups(log CFU/g) of beef longissimus dorsi muscle

Outside Inside
Wet Aging Dry Aging Dry Packaging | P-value Wet Aging Dry Aging Dry Packaging | P-value
0 3.87°  £0.49 1.99 £2.81 3.92 +1.05 NS 276" £0.03  0.00% +£0.00 296 +0.00 koK
15 5678 056 537 £1.26 4.80 +1.86 NS 2.51 +355  3.11%  +0.89 2.02 +2.86 NS
AC 30 6.87°8  +£0.33 545 =0.70 559 +1.57 NS 4.83 + ND 4.74 + .
45 708" £063 583 123 518 201 NS 550 £0.04 359"+ 5.70° + s
60 725%  £069  5.90 +0.72 5.95 +0.41 NS 598 +0.27 0.24%  +034 357 +0.86 ok
P-value Hk NS NS NS * NS
0 2.93 £0.04 095 +1.34 2.18 +£1.55 NS 1.46 +0.96 0.39 +0.55 0.99 +1.40 NS
15 3.00 £2.15 ND ND NS 1.54 £2.17 ND ND NS
EC 30 ND ND 1.26 *£1.78 NS ND ND ND
45 0.98 £1.39 398 +£1.14 ND NS ND ND ND
60 2.11 298 224 +3.16 0.48 +0.68 NS ND ND ND
P-value NS NS NS NS NS NS
15 5608  +027 474 £1.08 3.47 +2.38 NS 3.02 £2.24 2.41 +0.00 1.77 +2.50 NS
LAB 30 7.12% 041 5.92 +1.88 5.22 *£1.32 NS 4.37 + 2.54 +0.65 2.71 +1.87 NS
45 7144  +005 644 +0.27 471 £2.47 NS 4.64 +0.37 1.76 *£1.13 3.14 +3.50 NS
60 6.83%  +0.13 577 +0.30 4.83 +1.83 NS 5.67 +£1.10 1.72 +2.43 4.17 £0.75 NS
P-value * NS NS NS NS NS
15 1.99 £0.29  6.02° +0.64 5.25% +0.39 ok 0.00° +0.00 4.10* +055 3.64° +0.52 ok
Yeas 30 2.67° £1.01  7.09° £0.04 6.43% +0.36 * 0.00*  £0.00 5.13° * 4.71° * koK
t 45 1.79 253 598  +0.028 5.52 +0.80 NS 0.80 *£1.13 3.48 + 2.96 *£1.41 NS
60 1.82 257  6.90 +0.38 6.45 +0.06 NS 0.00° +0.00 4.88 +0.84 3.62° +0.13 ok
P-value NS NS NS NS NS NS
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0 ) . . ) . ) . ) . . ) .
15 276"  +0.13 538" +0.07 535%  +0.03 sk 024> 034 425* 047 392  +0.09 ok
Mold 30 381" 051 804" 020 7.21% 0.5 ok 099° 140 570* +0.03 494  +0.53 *
45 379" +0.81 7.69% 005 7.00%*  £0.23 ok 129 +1.82 478 £0.09 466  *0.65 NS
60 398" 070 757%  +0.01 < 7.23%  +0.24 ok 137  £194 550 +1.37 457  £0.02 NS
P-value NS HK HK NS NS NS
0 ) . . ) . ) ) . ) . . ) .
Pseu 15 566  £1.20 641 009 506 @ +1.87 NS 450 + 461 + 496 + )
dom 30 ND 8.02 + 666  +1.19 NS 298  +0.71 ND 6.29 + NS
45 573 £1.09 626 067 614 291 NS 449  +029 201  +0.09 444  £2.78 NS
onas 60 531  +1.18 699  +098 578  +0.99 NS 447  +007 166 +235 360  *1.97 NS
P-value NS NS NS NS NS NS

AC(Aerobic bacteria count), EC(Z. coli), LAB(Lactic acid bacteria)

Result presented Means = SD.

¢ Means with different superscripts in the same row significantly differ (p<0.05).

AC\Means with different superscripts in the same column significantly differ (p<0.05).

ND, Not detected

NS, Not significant; * p<0.05; ™ p<0.01; ™ p<0.001.
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Table 15. Effects of Aging method and time on physicochemical properties of pork

longissimus dorsi muscle

Aging Time Aging Method
(day) Scoria Pot Normal Pot

10 7.34 +0.46 6.30 +0.93

VBN 20 7.27 +0.44 6.82 +0.89
30 8.35 +1.24 7.56 +0.72

10 1.05 +0.26 0.90 +0.08

TBARS 20 0.88 +0.16 0.91 +0.05
30 1.01 +0.13 0.99 +0.16

VBN(Volatile basic nitrogen), TBARS(Thiobarbituric acid reactive substance)

Result presented Means = SD.
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Table 16. Effects of Aging method and time on microbial group(log CFU/g) of pork

longissimus dorsi muscle

Aging Storage Time(day)

Pot Packaging | Time
(day) 0 5 10 15

10 3.60 £1.09 544 +0.67 594 +0.66 800 £0.00
wrap 20 550 £0.33 6.09 £1.91 779 £0.25 800 *0.00
30 411 £1.16  7.74 £0.00 7.09 £0.75 800 =0.00
10 3.60 £1.09 420 £0.74 5.09 £091 3.75 +2.53
vacuum 20 5.50 £0.33 575 +0.74 5.09 091 539 +3.68
30 411 £1.16  7.74 £0.00 759 +£0.18 8.00 *0.00

scoria

Ac 10 3.29 036 544 +1.13 6.97 £0.66 800 =0.00
wrap 20 473 £1.13 412 £191 730 £0.25 800 =0.00

ormal 30 299 £278 774 £0.00 6.78 +0.59 8.00 *0.00

10 3.29 1036 378 +0.74 413 +091 4.65 £2.53

vacuum 20 473 £1.13 245 £2.20 6.12 £0.85 258 +4.47

30 299 #2778 730 £0.75 741 £0.36  8.00 =0.00

10 0.57 £0.256 1.39 +£1.03 1.13 £1.30 4.54 +0.81

wrap 20 114 +1.48 253 £1.83 6.00 £2.37 8.00 £0.00

) 30 231 £1.20 562 £1.02 6.27 068 800 =0.00

seona 10 0.57 £0.25 049 +0.81 1.29 £0.92 3.09 £0.79
vacuum 20 114 148 252 £1.72 315 +2.42 378 £1.59

30 231 £1.20 481 +1.16 474 £+1.32 8.00 =0.00

B 10 032 £0.28 1.22 +1.11 217 £0.39 3.78 +0.58
wrap 20 0.85 £148 1.30 +2.26 267 462 800 =0.00

ormal 30 1.38 £1.20 475 £1.71 484 +£1.64 8.00 £0.00

10 0.32 £0.28 081 +0.75 132 £1.25 293 +0.61
vacuum 20 0.85 £148 0.75 £1.30  0.00 £0.00 1.91 +3.31
30 1.38 +1.20 3.82 £3.31 452 £1.05 8.00 £0.00

AC(Aerobic bacteria count), EC(E. coli)

Result presented Means = SD.
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