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Changes in Physico-Chemical Properties of Deer Meat Packed Different ways Durmg Storage at 4T.
Teak-soon Shin, Kil-wang Lee, Seon-ku Kim, Han-seok Kang, Hyean-cheal Park' and Keun-ki Kim™.
Department of Animal Science, Pusan National University, 'Department of Life Science & Environmental
Biochemistry, Pusan National University — A total of 5 female elk deer (220 kg+10 kg) were included
In a study on the changes in physico-chemical properties of deer meat during storage at 4C. The
deers were exposed to normal pre-slaughter handling and put under anesthesia before slaughtered.
The loin and leg cuts were deboned from the carcass after 24hrs slaughter. The samples weighing ap-

proximately 300 g were packaged using three packaging methods :

Atmospheric packaging(A),

Vacuum packaging (V) and Modified atmospheric at packaging (M: 80% CO; +20% Nj)and stored for
3, 7,11, 15, 20 and 25days at 4C. The ability of moisture maintenance tended to be decreased with
the passage of storage time, and that of the meats treated with the vacuum wrapping was lower than
that with other wrapping methods. TBARS values of the meats with the regardless of treatments was
increased with the passage of storage time, although the values with vacuum wrapping was lowest.
VBN values of the meats with the regardless of treatments was also increased with the passage of
storage time, although the values with vacuum wrapping was also lowest. The pH values of the
meats with the regardless of treatments was also increased with the passage of storage time, although
the values with vacuum wrapping was also lowest. For the meat softness, the value of the meats treat-
ed with atmospheric packaging was increased with the passage of storage time, but the values with
vacuum wrapping and modified atmospheric packaging were respectively decreased. There were no
significant differences in luminosity of leg, although loin treated with vacuum wrapping was sig-
nificantly brighter than that with atmospheric packaging and modified atmospheric packaging. In gen-
eral, the index of red color of the meats treated with vacuum wrapping was higher than that with
atmospheric packaging and modified atmospheric packaging. The index of yellow color tended to be
decreased after increment for a time with the passage of storage time, although the value with vac-
uum wrapping was generally higher than that with other wrapping methods.
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Table 1. Changes in WHC (%) of deer meat in the three different packages during storages at 4C

)

Storage (days)

Treat ments'

3 7 11 15 20 25
A 73.36+4.61%° 73.27:0.66"° 54.13+3.91° 63.52:7.27° 64.76£3.125°°  7961+543"
Loin \Y 78.402.28 71.26+5.16 60.47+7.78 59.99+5.06 61.21+4,99° 51.10+40.48
M 7453:433" 6840:5.92" 5357+7.88° 64.62:651"°  7580:872"  7272+1042°
A 79.02+1.34%8 60.23+8.30° 62.2523.37° 68.236.93° 68.239.395 83.17+4.61%
Leg V. 76.00+3.68 72.17+4.96™ 60.57+4.34° 71.28+2.41% 74.23:3.93" 73.07:2.66*°
M 78.21:2.90" 69.99+1.60°%°  56.53+10.07 66.02+6.61% 744414738 75.02£0.71°%
®Means+SD with different superscript in the same column are significantly different (P<0.05).
ABCD.Means+SD with different superscript in the same row are significantly different (P<0.05).
DA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
p packaging, packaging, phere packaging
Table 2. Changes in TBARS (mg/kg) of deer meatin the three different packages during storages at 4T
g g/kg packag g g
Storage (days
Treat ments” ge (days)
3 7 11 15 20 25
A 0.08+0.01 0.25:0.04° 049:0.04™ 0.55£0.02% 0.76+0.01% 0.98+0.02*
Loin \Y 0.0420.00% 0.050.00" 0.06:0.01> 0.07+0.01% 0.100.01* 0.15+0,00
M 0.05+0.00 0.3120.01% 0.33£0.02"° 0.56:0.01° 0.6020.00% 0.690.01%°
A 0.11£0.02" 0.42:0.01° 0.67:0.01% 0.78£0.00° 0.9740.02% 1.15£0.07*
Leg v 0.05:0.00% 0.06+0.00" 0.08+0.00™  0.09:0.00 0.12:0.00% 0.24+0.03"
M 0.07+0.01% 0.45:0.02% 0.66:0.03* 0.7620.06*% 0.84+0.03%% 0.98+0.05%°
. Means+SD with different superscript in the same column are significantly different (P<0.05).
perscrip gni y
ABCDEF.) 1oans+SD with different superscript in the same row are significantly different (P<0.05).
perscrip g y
DA, Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
Table 3. Changes in VBN (mg%) of deer meat in the three different packages during storages at 4T
Storage (days
Treat ments” ge (days)
3 7 11 15 20 25
A 1.0420.21" 2.56£0.09 5.6120.37° 8.60£0.24< 1055047 12.14£0.45*
Loin \Y 0.92:+0.09°% 3,17:0.05™ 5.37+0.05° 8.60+0.18™ 8.45:0.11% 9.79:0.00*°
M 0.88:0.21 3.17+0.23% 585:0.24° 7.7120.05% 11.65:0.11% 12.01£0.28*
A 0.73+0.18™ 3.02:0.09" 585:0.18" 8.48:0.26% 1488:019™  21.62+2.34™
Leg v 1.01:0.18™ 3.23:011° 5.09+0.05™ 8.60+0.00 1009:014%  11.800.09"°
M 1.28+0.18% 3.17+0.14F 6.2220.09™ 7.710.05% 9.63+0.14% 12.0420.23**

®:Means+SD with different superscript in the same column are significantly different (P<0.05).

ABCDEF,

:Means+SD with different superscript in the same row are significantly different (P<0.05).

DA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.



£ A%F COe S AF7} dolntetn RusgeH,
I HATLE o5 Hue FAR Ao dEIS 3
olgt At AR7IT FoA §9 pHIF Fridve B
137} 9ida[313], & 479 A= AR/1TY Bl
e} F71ete o]59 Hie}k fAMg AF{GT 2 49
M e gL 477 e, 259 23897} pHA S
o] 223 Ylo|t13)gdx Bug u gk

Table 5= ]G3} e 2o A7z Aol nha} 13
ol Aol g Fol 7k MelEz dx ¥3lE Yehid
okl AT A WX Fe AR HH

Journal of Life Science 2007, Vol. 17. No. 3 365

u}2} shear force valuer} ¥olxle A4S Yehlon, 3
FEZFY 7h=ABTE A9 F7h 729 AEE ehd
A gtk qEZe A9 7123 AFERZL A7)0
7z wex Aarpt dolAle AEE e ey, 7kx
AgE 7t Zashe 4%e vehith Wiklund
F2le A#71Y Axe ARl Bt vt F71
g Bua L, Jeremiah 5[6]3 Pinkas S[14]= A3 7]
Zto] Anstd ¢1rlY dxe UMt Basio
Table 6.& W] & 423 ¥ 28 A7t 3o wiet X
B Aolg Fof 7 A7 EE Lightness(¥7)) 232

rlo onb

Table 4. Changes in pH of deer meat in the three different packages during storages at 4C

)

Storage (days)

Treat ments'

3 7 11 15 20 25
A 5.20+0.02" 5.37+0.03™ 5.47+0.04<" 5.79+0.03% 5.87+0.10™ 6.06+0.08"
Loin Y 516+0.00™ 527+0.02% 5.43+0.01% 5.48+0.014% 5.48+0.06* 5.51+0.03*
M 5.32:0.02" 5.29:0.01°° 5.52+0.03 5.49+0.02%° 5.79£0.09" 5.68+0.07"
A 5.16+0.01° 532:0.02°° 5.41+0.01° 5.40+0.03% 5.51£0.10"° 5.55+0.04"°
Leg \ 5.18+0.02F 5.35:0.01¢ 5.42+0.01° 5.37:0.01< 5.32:0.01™ 5.460.02*
M 5.24+0,09° 5.34+0.01% 5.42+0.01% 545:0.02% 571+0.08* 5.74+0.03%
**:MeanszSD with different superscript in the same column are significantly different (P<0.05).
ABDE:Means+SD with different superscript in the same row are significantly different (P<0.05).
YA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
Table 5. Changes in shear force value of deer meat in the three different packages during storages at 4C
g packag g I
Treat ments” Storage (days)
3 7 11 15 20 25
A 1.98+0.22% 1.26+0.35° 1.38+0.19® 1.47:0.21° 1.33+0.27%° 1.19:0.10%
Loin \Y 1.39£0.09° 1.3520.13¢ 1.11+0.11° 1.65:0.19* 1.100.10° 1.55:0.13%%
M 1.28+0.53% 1.50+0.21" 1.27:0.34° 1.55+0.08" 2.25+0.25™ 1.52:0.29%
A 2.06£0.52%° 1.86+0.13"® 1.69+0.50*® 1.49:0.36% 1.60+0.22%% 1.4110.29°
Leg \% 2.69£0.46™ 1.93:0.21°%¢ 2.09+0.16° 1142015 1.27:0.10° 1.65+0.30
M 1.69+0.32°% 1.77+0.38"® 2.00:0.214 1.660.19%% 1.49+0.06% 1.75+0.12*
**Means=SD with different superscript in the same column are significantly different (P<0.05).
A%D.Means+SD with different superscript in the same row are significantly different (P<0.05).
YA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
Table 6. Changes in meat color(L) of deer meat in the three different packages during storages at 4C
Treat ments” Storage (days)
3 7 11 15 20 25
A 30.86+0.09> 35.17+0.44%° 33.64+0.67% 32.13£0.56° 30.59+1.21%° 30.60+1.13%
Loin V. 36.776:049"% 34.37+1.00% 37.78+0.57* 35.71£1.02%%  3453:1.17% 36.91£0.16"%
M 33.80£1.57% 37.0420.24" 3241:1.04°°  328121.08°°  3212:067°°  31.75:041°
A 31.85:1.91% 35.45:1,14% 31.35+1.25% 34.41+0.69"® 32.22:151% 29.95+2.81°
Leg Vo 31.81:049° 34.61+1.14% 37.64+0.61 35.370.37° 33.14:0.07C  33.02+1.49°
M 34.29+0.89"® 34.7310.30% 3357+088*%  3337:1.81%° 31.55+2.64° 33.55+0.42"%

#Means+SD with different superscript in the same column are significantly different (P<0.03).

ABCD,

:Means+SD with different superscript in the same row are significantly different (P<0.05).

YA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
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Table 7. Changes in meat color(a) of deer meat in the three different packages during storages at 4T

)

Storage (days)

Treat ments'

3 7 11 15 20 25
A 15.04+1.314° 7.97+0.30% 8.90:0.30°% 6.77+0.45"° 8.69:1.00°°  10.74:223%
Loin \Y 20.2620.445 18.76:0.83 23.31:0.71* 21.87+1.98"%  18.83:0.97% 19.72£0.48%
M 13.03£2.97*° 10.59+1.69"° 7.08+0.40% 7.36+0.49% 6.76+0.13% 7.60:0.61%
A 12.00+1.43*% 8.10:0.95° 848+111°%  1090:2.50°°®  9.00:090°"  14.08:353"
Leg v 19.65+0.85™ 23.23:050*%  2501:041" 2329:093°%  2214:127°% 2043207
M 20.11+0.33% 6.51:0.31% 7.69:038°®  8553+1.60% 8.776+1.39%® 8.37:0.28%
. Means+SD with different superscript in the same column are significantly different (P<0.05).
ABCD\feans+SD with different superscript in the same row are significantly different (P<0.05).
DA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
Table 8. Changes in meat color(b) of deer meat in the three different packages during storages at 4T
Storage (days
Tre6at ments” ge (dayy)
3 7 11 15 20 25
A 5.84+0.76% 7.85:0.11% 791:0.12" 6.29+1.05® 6.70+142"° 6.12£0.26%
Loin \Y 8.31:0.22% 7.8310.590 11.19:0.36™ 9.86+1.24% 6.70+0.38° 778036
M 6.371.69*%° 7.96+0.35" 7.62+0.91%% 7.1520.53"% 6.4820.31 6.1020.68™
A 5.45:0.06° 7.53:0.64"° 6.93£0.44*% 7.86+1.04%° 7.16+0.38°% 6.03:0.85%
Leg ' 7.68+0.53" 10.54:0.18% 12331034 10.70:057% 8.97:1.10% 7.89+1.58°
M 8.96+0.06™ 7.83:0.37*% 85620.56"® 7.97+1.33%% 7.9320.954% 7.25£0.55°

*.Means+SD with different superscript in the same column are significantly different (P<0.05).
ABCD.MeansSD with different superscript in the same row are significantly different (P<0.05).
DA: Atmospheric packaging, V: Vacuclm packaging, M: Modified atmosphere packaging.
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