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Analysis of Carcass Quality Grade Components and Chemico-

Physical and Sensory Traits of M. longissimus dorsi in Hanwoo
J .M. Lee*, B. Y. Park*, S. H. Cho*, J. H. Kim*, Y. M. Yoo*, H. S. Chae* and Y. I. Choi**

National Livestock Research Institute*, Choogbuk National University**

ABSTRACT

The current study was conducted to analysis the effects of sex and live weight on carcass characteristics us-
ing total 773 Hanwoo, and to assess the effects of quality grade on chemico-physical and sensory character-
istics in longissimus muscle. Results show that both steer and cow received superior quality grade to bull
within the same weight class(P <0.05). Marbling score, texture, maturity, meat color and fat color were sig-
nificantly(P < 0.01) affected by sex, whilst only marbling score and maturity were significantly affected by live
weight. The ultimate quality grade showed significant relationships with marbling score(r = - 0.817), meat color
(r=0.21"), fat color(r=0.10"), and with texture(r=0.41"), but that had no such a relationship with maturity.
WB-shear force and cooking loss were decreased when carcass grade was increased(P < 0.01), but water-holding
capacity was identical between the quality grades. Objective meat color dimensions in lightness, redness and
yellowness were increased for higher quality grade(P <0.01). Meat flavor, juiciness and tenderness received
higher scores for higher quality grade(P <0.01). Intramuscular fat content had significantly relationships with
WB-shear force(r =0.567), water-holding capacity(r = 0.18™), juiciness(r = 0.46™), tenderness(r =0.49"), and flavor
intensity(r = 0.34). In addition, a higher WB-shear force was related to a lower flavor, tenderness and juiciness
Scores.

(Key words : Quality grade, Marbling, Palatability, Hanwoo)
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Table 1. Carcass traits of quality grade components by sex and market weight

A

7} 3.07 ~4.00, 1.00 ~
150l =7t

Market weight (kg)

Traits Sex pooled SE P=
<425 <475 <525 <575 <625 <626

(No. of herd) 38 75 133 163 166 198 - -
Cow 307" 329° 370° 4.00° - - 015  0.1883
Marbling” Bull 1.00° 132 134" 161° 183 1.9 0.06  0.0053
score Steer 275 284 3260 333" 342° 427° 0.08  0.0006

pooled SE 026 048 014 013 013 0.2 - -
Cow 1.89° 196 200°  2.00% - - 009  0.9658
Maturity Bull 1.00° 1.05° 110° 127" 162 202 0.04  0.0001
Steer 1.25% 131" 126" 153" 156° 167 0.03  0.0001

pooled SE 013 007 005 004 004 0.04 - -
Cow 439 433" 430" 422" - - 009  0.9570
Meat color” Bull 567°  4.74° 472 48° 506 4.91° 0.04  0.0285
Steer 475" 488  481° 4790 457" 467 003  0.0450

pooled SE 047 009 007 006 005 0.4 - -
Cow 393 375 378 4.22° - - 011  0.6486
Fat colo™ Bull 267" 316° 307" 312 296 298 0.04  0.4649
Steer 3.00° 2695 268 267 267" 2.64° 003  0.8949

pooled SE 017 010 007 006 005 0.4 - -
Cow 171® 154" 143"  156° - - 0.05  0.2496
Textures Bull 217% 1950 203 194 225  2.30° 0.05  0.0601
Steer 150° 206" 178 197° 196 152" 004  0.0038

pooled SE 008 007 006 006 007 007 - -
Cow 204 192 170" 156° - - 008  0.1955
ouality® grade Bull 3.002 2.792 2.62: 2.48: 2.362 2.36: 0.04  0.0049
Steer 175" 1.75° 157"  151°  149° 107 0.04  0.0005

pooled SE 0.3 010 008 007 007 0.7 -

ab,c

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

¥ Marbling score(1 = Lowest, 7 = highest). "Lean color(1 = brightly cherry red, 7 = extremely dark red.).

" Fat color(1 =white, 7 =dark yello..
¥ Maturity(1 = under-ossified, 3 = over-ossified.). “Quality grade(1 grade = highest, 3 grade =

* Texture :
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1=very fine, 3=very coarse.).
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Table 2. Sum of mean square for carcass qualtiy grading components

Quality grade components

Source - -

Marbling score  Texture  Meat color Maturity Fat color
Sex 2 282.48** 13.12** 10.98** 13.65** 37.65**
Weight class 5 11.78** 0.72 0.50 7.82%* 0.11
Sexxweight class 7 82.90** 4.93** 3.49** 7.91%* 14.90**
Error 772 2.00 0.63 0.49 0.30 041
R® - 0.27 0.06 0.06 0.18 0.24
**P<0.01.

Table 3. Simple correlation coefficients between carcass quality grading components

1 2 3 4 5 6
1 Marbling score - -0.05 -0.13** -0.37** 0.08* -0.81**
2 Meat color - -0.02 0.21** 0.19** 0.21**
3 Fat color - - 0.04** 0.17** 0.10**
4. Texture score - 0.21** 0.41**
5. Maturity score - 0.00

6. Quality grade® -
*P<0.05 **P<0.01, *Quality grade : 1+grade=0; 3 grade =3.
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Table 4. Effect of quality grades on chemical and sensory traits for M. longissimus dorsi

Traits No. of Quality Grade Overall  Pooled p<
sample 1+ 1 2 3 mean SE

Protein (%) 135 19.18"  20.02°  2093°  21.40° 2068 0.09  0.0001
Fat (%) 290 1524  11.08° 7.00° 4,05 8.05 027  0.0001
Moisture (%) 281 64.37°  67.67° 69.82°  72.16°  69.34 020  0.0001
Ash (%) 227 0.85° 0.89° 0.94° 0.95° 0.92 001  0.0001
Tenderness’ 546 4.48° 401° 3.65° 3.19° 3.67 004  0.0001
Flavor" 546 474 456" 4.36° 418" 4.38 002  0.0001
Juiciness” 546 4,68 4.48° 417° 3.88" 4.20 002  0.0001

abc

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

T Panel scores were evaluated with a 6-point scale(L = extremely bad, 6 = extremely good).
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Table 5. Effect of quality grades on the physical traits for M. longissimus dorsi

Traits No. of Quality Grade Overall  Pooled P
sample 1+ 1 2 3 mean SE -
WBS (kg/cm?) 567 3.67° 4.31° 5.27° 6.41° 5.20 0.08  0.0001
WHC (%) 567 49.90° 4753  4631°  48.09"  47.39 041  0.0734
CL (%) 567 2497° 2953  2062°  30.41° 29.40 0.25  0.0001
Marbling score 773 5.88% 3.54° 1.97° 1.02° 2.43 0.06  0.0001
Meat color 773 461 4.56" 473 4.99° 4.75 0.03  0.0001
Fat color 773 2.71° 2.86™ 2.95° 2.99° 2.92 003  0.0436
CIE L* 560 30.13°  3580° 3471  33.89° 35.14 022  0.0001
ax 560 20.69*°  19.03° 1849  16.82° 18.37 0.15  0.0001
b 560 9.23 7.74° 7.21° 6.55° 7.34 010  0.0001

ab,c

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

WBS : Warner-Bratzler shear force, WHC : Water holding capacity.

CL : Cooking loss
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Table 6. Simple correlation coefficients among meat quality and measurements

Proin  Fat  Ash Moistre WBS WHC Suich Tender o COlOr s

ness ness L
Protein — —085** 054** 079%* 038 013 -0.28%* —0.34** - 0.26** - 0.35** — 0.68"**
Fat - —0.60** - 0.95** - 0.56** 0.18** 0.46** 0.49** 0.34** 0.18** 0.78**
Ash - 0.52** 0.32**-0.10 -0.34** —0.28** - 0.33** - 0.20** - 0.41**
Moisture - 052**-0.11 -0.38** - 0.47** — 0.30** - 0.13* - 0.73**
WBS - -003 -045** -0.62** - 0.38** - 0.25** - 0.41**
WHC - 0.08 0.07 0.10** 0.16** 0.14**
Juiciness - 0.71%* 0.67** 0.12** 0.41*
Tenderness - 0.63** 0.16** 0.43**
Flavor 0.16** 0.36**
CIE L* - 0.39**
MS

*P<0.05 **P<0.01.
WBS : Warner bratzler shear force,
MS : Marbling score

WHC : Water holding capacity.
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