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Abstract

Analyses were conducted to estimate the effect of quality grade on the carcass characteristics, physico-chemical and sen-
sory traits of Longissimus dorsi in Hanwoo. A total of 42,113 carcasses were selected on the basis of five quality grades
(grade 17, 1%, 1, 2, and 3) and an additional 258 samples of Longissimus dorsi were used to evaluate the beef quality. The
increase in quality grade from grade 3 to grade 1™ was significant (»p<0.05) for carcass weight (from 338.7 kg to 387.2 kg),
backfat thickness (from 7.45 mm to 12.23 mm) and marbling score (from 1.09 to 8.31). In contrast, significantly decreased
levels of meat color, fat color, texture and maturity were apparent with increasing quality grade (p<0.05). Increasing quality
grade was also correlated with significant increases (p<0.05) in crude fat contents (from 3.57% to 25.68%) and water hold-
ing capacity (from 52.41% to 58.03), and a decrease of the Warner-Bratzler shear force from 8.29 kg to 2.83 kg. The highest
L" value (41.53) and highest cooking loss (22.11%) were observed with grade 1™ and 3 beef, respectively. There was no
difference observed on pH,, (5.53 to 5.66) among the quality grades, which were within the normal range. Sensory evalua-
tion experiments revealed that quality grades were associated with significantly altered (all p<0.05) tenderness, juiciness,
flavor, and overall acceptability. The crude fat contents showed significant correlation with juiciness (r=0.59), tenderness
(r=0.71), flavor (r=0.55), and overall acceptability (r=0.69). The lower sensory trait scores were related to higher WBs.
Grade 1" Hanwoo beef had a significantly higher WBs and lower fat contents when compared to grade 17" Hanwoo beef
(»<0.05).
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Table 1. Carcass characteristics of M. longissimus dorsi from Hanwoo by quality grades

Quality grades

Items 1+ e ) 3 SEM"Y P>F
(=5,337)  (n=10,311) (n=10,722) (n=9,897)  (n=5,846)
Live weight (kg) 640.4° 637.7° 628.4° 617.2¢ 571.7° 0.35 <0.0001
Hot carcass weight (kg) 387.2° 383.4° 375.5¢ 366.7¢ 338.7° 0.23 <0.0001
Dressing percentage 60.5° 60.1° 59.8¢ 59.4¢ 58.6° 0.00 <0.0001
Backfat thickness (mm) 12.23° 12.09° 12.132 11.70° 7.45¢ 0.03 <0.0001
Loineye area (cm?) 84.78" 81.86° 79.81° 78.07¢ 78.31¢ 0.05 <0.0001
Marbling score? 8.31% 6.51° 4.62¢ 2.60¢ 1.09¢ 0.02 <0.0001
Meat color” 4.67° 4,77 4.81° 4.88° 5.14° 0.01 <0.0001
Fat color” 2.854 2.89° 2.95° 2.95° 3.02¢ 0.00 <0.0001
Texture” 1.01° 1.03¢ 1.14¢ 1.95° 2.03° 0.00 <0.0001
Skeletal maturity® 2.394 2.33¢ 2.49° 2.45° 2.77° 0.00 <0.0001
Yield grade” 1.84¢ 1.86° 1.90* 1.88° 1.49¢ 0.00 <0.0001

DSEM is the standard error of the means.
DMarbling score : 1= devoid, 9= very abundant.
9Meat color : 1= bright red, 7= dark red.

“Fat color : 1= white, 7= yellowish.

ITexture : 1= very fine, 3= very coarse.
9Skeletal maturity : 1= youthful, 9= mature.
NYield grade : A=1, B=2, C=3.

**Means within a row with different superscript differ significantly (»p<0.05).
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Table 2. Simple correlation coefficients between carcass grade
and carcass traits of M. Longissimus dorsi from Han-
woo (n=42,113)

Traits Quality grade" Yield grade”
Live weight (kg) 0.23" -0.08"
Hot carcass weight (kg) 0.27" -0.12"
Backfat thickness (mm) 027" -0.79"
Loineye area (cm?) 021" 031"
Marbling score 0.96" -0.117
Meat color -0.22" 0.05™
Fat color -0.11" -0.04™
Texture -0.79" 0.06™
Skeletal maturity -0.09" -0.16"

YQuality grade : 17"=1, 17=2, 1=3, 2=4, 3=5.
DYielde grade : A=1, B=2, C=3.
*p<0.01.
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Table 3. Proximate composition of M. longissimus dorsi from Hanwoo by quality grades

Quality grades”

Composition 1+ 1 1 2 3 SEM? P>F
(n=30) (n=14) (n=25) (n=69) (n=120)
Moisture (%) 55.56¢ 63.79¢ 67.68° 70.26° 73.23% 0.23 <0.0001
Crude fat (%) 25.68* 14.84° 10.69¢ 7.41¢ 3.57¢ 0.48 <0.0001
Crude protein (%) 17.13° 19.69* 20.15* 20.16* 21.08* 0.01 <0.0001
Crude ash (%) 0.63° 0.96* 0.94* 0.93* 0.95? 0.23 <0.0001

DKorean carcass quality grading system (Grade 1**, Grade 1%, Grade 1, Grade 2 and Grade 3).

2SEM is the standard error of the means.

**Means within a row with different superscript differ significantly (»p<0.05).
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Table 4. Meat color, Warner-Bratzler shear force, cooking loss, pH and water holding capacity of M. longissimus dorsi from

Hanwoo by quality grades

Quality grades"

Items 1 1 2 3 SEM? P>F
(n=30) (n=14) (n=25) (n=69) (n=120)
CIEL' 41.53° 37.53° 37.53° 35.31¢ 33.89¢ 0.19 <0.0001
CIE a' 24.20° 19.39% 20.06° 19.43% 18.25¢ 0.14 <0.0001
CIE b 12.82° 8.88" 8.75" 8.48" 7.70° 0.99 <0.0001
WBs” (kg) 2.83° 4.49¢ 5.83¢ 7.10° 8.29° 0.24 <0.0001
Cooking loss (%) 21.34% 20.79% 19.75% 20.34% 22.11° 0.17 <0.0037
pH,, 5.53 5.65 5.60 5.66 5.65 0.26 <0.1601
WHC? (%) 58.03° 56.79% 55.415 53.92¢ 52.414 0.26 <0.0001

DK orean carcass quality grading system (Grade 1**, Grade 17, Grade 1, Grade 2, and Grade 3).

2SEM is the standard error of the means.
YWBs, Warner-Bratzler shear force.
“WHC, Water-holding capacity.

**Means within a row with different superscript differ significantly (»p<0.05).
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Table 5. Sensory characteristics of M. longissimus dorsi from Hanwoo by quality grades

Quality grades?

Items 1 1 1 2 3 SEM? P>F
(n=30) (n=14) (n=25) (n=69) (n=120)
Acceptability” 5.28¢ 4.74° 4.65% 4.46° 4,064 0.05 <0.0001
Tenderness® 5.41° 4.65° 4.62° 429 3.644 0.03 <0.0001
Juiciness® 5.347 4.85° 4.66" 4.49° 4214 0.04 <0.0001
Flavor® 5.10° 4.73° 4.68° 4.59° 431° 0.01 <0.0001

YKorean carcass quality grading system (Grade 1**, Grade 1%, Grade 1, Grade 2, Grade 3).

2SEM is the standard error of the means.

? Acceptability; 1=dislike extremely, 6=like extremely.
“Tenderness; 1=not tender at all, 6=very tender.
Juiciness; 1=not at all juicy, 6=very juicy.

9Flavor; 1=none at all, 6=extreme amount.

*dMeans within a row with different superscript differ significantly (p<0.05).
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Table 6. Simple correlation coefficients between physico-chemical and sensory characteristics of M. longissimus dorsi from Han-

woo(n=258)
Traits  MOS Cude o et cLd wee?  waey v Tender g vor Overall pH
-ture protein -ness -ness accept-ability

1) - 0.38™  -0.98" 0.21" 0.63"  -0.53"  -0.57" -071"  -0.54" -0.68" 0.11™
2) - - -0.41™ 0.06"  v0.38"  -0.17"  -027"  -029"  -023" -0.30" -0.04"
3) - - - -0.19"  -0.64™ 052" 0.59" 0.71"  0.55" 0.69" -0.10"
4) - - - - -0.04™  -0.19"  -0.16"  -028"  -0.15" -0.23" -0.18"
5) - - - - - 047" 0477 -0.64"  -0.52" -0.61" -0.03"
6) - - - - - - 021" 0.44™ 0.19" 0.33" -0.02"
7) - - - - - - - 0.73" 0.73" 0.90™ 0.25"
8) - - - - - - - - 0.75™ 0.93" 0.14™
9) - - - - - - - - - 0.88" 0.04™
10) - - - - - - - - - - 0.17"
11) - - - - - - - - - - -

DCL, cooking loss.

2WBs, Warner-Bratzler shear force.
YWHC, water-holding capacity.

" <0.01.
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