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ABSTRACT

The purposes of the study were to examine the changes in carcass traits and surface meat color, and cortisol concentration by
different altitudes and shipping distances for steer and cow. The experimental animals were shipped from Kangwondo, Kyunggido,
Choongchungdo, and Kyungsangdo to Wonju LPC. The animals were examined for yield traits, quality traits, carcass grade,
lightness, redness, yellowness, croma value, and cortisol concentration by different altitudes and shipping distances. The results
showed that the carcass traits of steer like back fat thickness were not different by shipping distances of 100 km, 150 km, and
200 km. However, the fat thickness was higher in steers shipped from 250 km than 100 km, 150 km, and 200 km distance. Rib-
eye area was reduced significantly in 200 km and 250 km than 50 km. Yield index and yield grade were significantly low in 250
km than 50-200 km. However, meat color, fat color, texture, mature, and quality grade had no differences between shipping
distances. Marbling score was not different in 50-200 km. However, the marbling score in 250 km was significantly lower than
that of 50 km. In case of surface meat color by shipping distance, redness, yellowness, chroma value, and hue-angle were not
different in shipping distance of 250 km. The lightness had similar result in 50-200 km. However, in case of 250 km the
lightness was significantly low. The REA of cow carcass by shipping distance had no differences by shipping distance. The BET
had similar results in 50-150 km. However, it had significantly thick in 200 km. The yield index and yield grade had no
differences in 50-150 km. However, yield index and grade were significantly low in 200 km. The carcass trait of cow had no
differences in all items by shipping distance. Although the carcass traits and the BET for steer by altitude had no differences
between 100, 200, 300 and 500 m, but those were significantly thick in 400 m. And the yield index and the yield grade at
altitude 400 m were lower than that of other altitudes. The quality traits and the quality grade had no differences between 100,
200, 300, 400, and 500 m altitudes. The yield traits, quality traits, yield grade, and quality grade had no significant differences by
altitudes. In case of yield index of cow for 300 m was low than the cases of 100 m and 200 m. The surface meat color for steer
and cow had no differences by altitudes. However, the lightness of cow had positive result in 100 m than 200 m and 300 m. In
case of steer and cow the cortisol concentration by shipping distance was high as the shipping distances were longer. However,
the cortisol concentrations of steer and cow by altitudes were decreased as the altitudes were increased. From the above results
carcass traits and carcass grade were decreased and the cortisol concentration was increased as the altitudes were decreased for
steer and cow.
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Table 1. Changes of carcass characteristics of Hanwoo by different altitudes

Raising altitude (m)

Item
100 200 300 400 500
No. of animal
Steer 14 41 9 6 47
Cow 43 16 19 6 13
Yield traits
oW (ke) Steer 442.8 £52.2 4368 £40.9°  429.4 +448° 4550 +69.9"°  413.6 +56.1°
g Cow 3472 +55.0 348.4 443 3523 £47.3 - -
BFT (mm) Steer 14.1 +3.4% 122 +3.4° 11.5 +3.7° 15.8 +5.0° 12.9 +5.1%
mm
Cow 12.7 +5.5 113 3.6 12.9 +4.0 — -
REA (o) Steer 93.6 +11.2 90.3 +8.6 93.6 +8.6 93.5 +11.8 86.7 £9.7
cm
Cow 79.0 +13.1 81.9 =11.1 79.1 9.4 - -
- Steer 64.1 2.8 65.0 +2.8% 66.1 +3.2° 62.8 +£3.2° 64.7 +3.8"
Cow 65.4 +3.9® 66.6 +2.8° 652 +2.7° - -
vGs® Steer 1.93+0.57 2.07+0.58° 2.28+0.66" 1.50+0.71° 2.11£0.57"
Cow 2.15+0.61 2.33+0.59 2.12+0.54 - -
Quality traits
MS? Steer 17.0 +4.2 15.7 453 17.35.6 143 +5.4 17.3 +4.7
Cow 122 +5.4 10.7 +5.1 11.4+4.9 - -
M Steer 4.80£0.54 5.07+0.50 4.96+0.45 5.00+0.50 5.000.00
Cow 5.00+0.58 5.17+0.52 5.15+0.50 - -
- Steer 3.00+0.00 2.99+0.11 3.04+0.20 3.00+0.00 3.000.00
Cow 3.12+0.67 3.04+0.20 3.12+0.33 - -
TEX? Steer 2.27+0.68 2.53+0.89 2.28+0.83 2.75+0.97 2.33+0.47
Cow 3.27+0.91 3.3040.69 3.33+0.84 - -
MAT' Steer 2.0740.25 2.06+0.23 2.04+0.20 2.13+0.33 2.00:£0.00
Cow 5.37+2.09™ 5.13+1.73° 6.00+1.60" — -
oGS Steer 3.87+0.72 3.57+0.89 3.80+0.89 3.50+1.12 4.00+0.82
Cow 2.83+0.96 2.70+0.86 2.79+0.91 - -

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

DCW : carcass weight; ? BFT : back fat thickness; * REA : Rib eye area; ” YI : yield index; ¥ YGS : yield grade score (A=3[high
yield], B=2 and C=I[low yield]); OMS : marbling score (1 =devoid, 27 = abundant); )MC : meat color (1=bright red, 7=dark red); YFC :
fat color (1 =creamy white, 7 =yellowish); ” TEX : texture (1 =soft, 3 =firm); '’ MAT : maturity (1 = young, 9=old); " QGS : quality
grade score (3=I[low quality] to 17" = 5[very high quality]).
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Table 2. Changes of carcass characteristics by different shipping distances
Shipping distance (km)
Item
50 100 150 200 250
No. of animal
Steer 15 14 70 10
Cow 41 21 5 5 -
Yield traits
W (kg) Steer 442.8 isz.zib 411.4 i48.6:° 421.5 £37.9" 3959 120.3‘7b 450.0 +45.0°
Cow 3472 £55.0 330.6 +£30.7 418.8 £34.7° 374.2 +52.6° -
2 Steer 14.1 £3.4% 11.1 £3.1° 11.6 £3.5 11.6 +4.1% 14.6 +4.3°
BFT™ (mm) b b b a
Cow 12.7 £5.5 12.1 +4.2 12.6 £3.4 19.8 +8.2 -
5 o Steer 93.6 +11.2° 87.9 +7.4% 88.3 +6.3" 83.9 +8.4° 83.8 +7.3°
REA” (cm)
Cow 79.0 +£13.1 76.9 £7.5 86.0 +£3.6 82.0 £7.7 -
- Steer 64.1 £2.8° 66.0 +2.3° 65.5 +2.7° 65.6 +3.0° 62.4 +3.1°
Cow 65.4 £3.9° 65.9 +3.2° 64.7 +2.8* 60.7 £5.5° -
vGs? Steer 1.93i0.57t 236£0.48" 2.13ﬂ:o.53f‘b 2.33ﬂ:0.47z 1.700.46°
Cow 2.15+0.61° 2.244+0.61° 2.00+0.63" 1.60+0.80 =
Quality traits
Ms? Steer 17.0 +4.2° 13.2 +4.3% 14.1 +5.8% 13.4 +3.9" 11.9 +4.6°
Cow 122 £54 13.1 +4.5 13.8 £3.4 13.4 £1.6 -
Mc? Steer 4.80+0.54 5.07+0.46 4.89+0.46 4.78+0.63 4.90+0.30
Cow 5.00+0.58 4.95+0.37 5.00+0.00 5.20+0.40 -
BCY Steer 3.00+0.00 3.00+0.00 3.00+0.00 3.00+0.00 3.00+0.00
Cow 3.12+0.67 3.00+0.00 3.00+0.00 3.00+0.00 -
TEX? Steer 2.27+0.68 2.86%0.74 2.81%£0.82 2.78+0.63 2.80+0.75
Cow 3.27+0.91 3.05+0.72 3.20+0.75 3.00+0.00 -
MAT'® Steer 2.07+0.25 2.00£0.00 2.01£0.12 2.00£0.00 2.00+0.00
Cow 5.37£2.09 4.57£1.68 5.80+1.72 5.80+1.47 -
QGS“) Steer 3.87+0.72 3.14+0.74 3.29+0.93 3.33+0.67 3.20+0.75
Cow 2.83+0.96 3.00+£0.76 3.00+0.63 3.00+0.00 -
*® Means with different superscripts in same row differ significantly (p<0.05).
Y CW : carcass weight; ” BFT : back fat thickness; * REA : Rib eye area; ® YI : yield index; > YGS : yield grade score (A=3[high

yield], B=2 and C=I[low yield]); ®MS : marbling score (1
. fat color (1 =creamy white, 7 =yellowish); ¥ TEX : texture (1 = soft,
grade score (3=1[low quality] to 1" =5[very high quality]).

=devoid, 27 = abundant);

")MC : meat color (1=bright red, 7=dark red); ® FC
3 =firm); 'Y MAT : maturity (1 = young, 9=old); 'V QGS : quality
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Table 3. Changes of meat surface color of Hanwoo by different altitudes

Raising altitude (m)

Item
100 200 300 400 500
No. of animal
Steer 14 41 9 6 47
cow 43 16 19 6 13
L* Steer 39.5842.78 38.63+2.69 39.53+2.27 37.95+1.63 39.6743.32
(Lightness) Cow 36.87+2.48" 35.79+1.91° 36.21+2.45% - -
a* Steer 20.06+1.48 19.67+1.47 19.96+1.94 19.34+1.78 19.23+0.99
(Redness) Cow 18.65+1.66 18.44+1.66 18.21+£2.16 - -
b* Steer 10.34+0.87 9.87+0.86 10.14+£1.17 9.75+0.97 9.91+0.74
(Yellowness)  Cow 9.21£1.01 8.99+1.01 8.85+1.33 - -
C* Steer 22.57+1.68 21.98+1.66 22.38+2.22 21.69+1.69 21.63+1.14
(Chroma) Cow 20.74+1.98 20.50+1.91 20.29+2.73 - -
Ho Steer 27.22+0.92 26.59+1.00 26.85+1.24 26.46+£0.93 27.19£1.22
(Hue-angle) Cow 26.19+0.93 25.89+0.81 25.87+0.91 - -
*® Means with different superscripts in same row differ significantly (p<0.05).
Table 4. Changes of meat surface color of Hanwoo by different shipping distances
Shipping distance (km)
Item
50 100 150 200 250
No. of animal
Steer 15 14 70 9 10
Cow 41 21 5 5 -
L* Steer 39.58+2.78" 38.39+2.04™ 38.65+2.20" 39.113.37% 37.28+1.66"
(Lightness) Cow 36.87+2.48 37.09+£2.49 36.63+£2.15 35.25+0.46 -
a* Steer 20.06+1.48 19.49+1.35 20.25+1.67 19.64+1.75 20.00+1.48
(Redness) Cow 18.65+1.66 18.16x1.41 18.55+0.87 17.84+2.02 -
b* Steer 10.34+0.87 9.92+0.88 10.30+1.02 10.20+1.20 10.21+0.88
(Yellowness) Cow 9.21£1.01 8.86+0.93 9.40+0.47 8.65+1.03 -
C* Steer 22.57+1.68 21.80+1.58 22.63%1.85 22.13+£2.06 22.45+1.70
(Chroma) Cow 20.74+1.98 20.50£1.55 20.79+0.97 19.83+2.26 -
Ho Steer 27.22+0.92 26.90+0.88 26.93+0.64 27.36+1.32 26.98+0.69
(Hue-angle) Cow 26.19+0.93" 26.16+0.73" 26.84+0.36° 25.78+0.32" -

*®Means with different superscripts in same row differ significantly (p<0.05).
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Table 5. Changes of blood cortisol concentration of Hanwoo by different altitudes

Raising altitude (m)

Item
100 200 300 400 500
No. of animal
Steer 14 41 9 6 47
Cow 43 16 19 6 13
Steer 38.40+19.41 34.55+16.04 28.68+ 4.47 15.19+4.96 14.14+£1.45
Cow 35.52+25.46 31.95+17.30 25.43+12.29 - -
Table 6. Changes of blood cortisol concentration of Hanwoo by different shipping distances
Shipping distance (km)
Item
50 100 150 200) 250
No. of animal
Steer 15 14 70 9 10
Cow 41 21 5 5 -
Steer 18.97+ 7.92 22.10+ 6.35 23.74+23.51 34.20+15.88 31.00+5.20
Cow 25.23+£11.43 30.39£19.72 30.44+ 4.69 31.43+17.79 -
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