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Effect of Sex on Quality Grade Factors, Physicochemical and
Sensory Traits of Longissimus Dorsi in Hanwoo
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Sang-Chul Seo, Kyu-Seok Hwang, and Aera Jang*
National Institute of Animal Science, RDA, Suwon 441-706, Korea

Abstract

The effect of cattle sex (cow, bull, and steer) on carcass traits of quality grade factors, physicochemical, and sensory traits
of Longissimus Dorsi in Hanwoo was evaluated. Carcass traits of 42,113 heads were collected nation-wide and 257 heads
were slaughtered to analyze beef quality. Sex affected significantly marbling score, meat color, fat color, texture, maturity,
and quality grade of Hanwoo (p<0.05). Hanwoo steer carcasses had the highest marbling score (5.02), maturity (2.17), and
texture (1.31) than those of cows and heifers. Crude fat of steers was higher than that of other cows and bulls. Steers showed
the highest L"(39.01), Warner-Bratzler shear force (4.03 kg), and water holding capacity (57.08%), however, there was no
significant differences between those of cows and bulls. Ultimate pH,, was shown difference among sex (5.58-5.69), how-
ever, the values remained within normal range. In sensory evaluation analyses, sex affected significantly tenderness, juici-
ness, and flavor (p<0.05). Also, the overall acceptability of steer beef was significantly higher than that of cow and bull beef.
These results could be used as fundamental data set for further research activities to elevate Hanwoo beef qualities (»p<0.05).
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Table 1. Carcass characteristics of M. Longissimus dorsi from Hanwoo with different sex

Ttems Sex SEM" P>F
Cow (n=3,128) Bull (n=4,447) Steer (n=34,538)
Marbling score” 4.39° 1.32° 5.02° 0.01 <0.0001
Meat color” 5.12° 5.08° 4.79° 0.00 <0.0001
Fat color? 3.37% 2.93° 2.89¢ 0.00 <0.0001
Texture 1.72° 1.99* 1.31° 0.00 <0.0001
Skeletal maturityG) 5.96% 2.31° 2.17¢ 0.01 <0.0001
Quality grade” 3.46° 478 2.75¢ 0.01 <0.0001

D'SEM is the standard error of the means.

2 Marbling score : 9=very abundant, 1=devoid.
9 Meat color : 1=bright red, 7=dark color.

Y Fat color : 1=white, 7=yellowish.

3 Texture: 1=very fine, 3=very coarse.

% Skeletal maturity : 1=youthful, 7=mature.

) Quality grade : 17=1, 17=2, 1=3, 2=4, 3=5.

*¢Means within a row with different superscript differ significantly (p<0.05).
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Table 2. Chemical composition of M. Longissimus dorsi from
Hanwoo with different sex

c . Sex
omposition
(l?% ) Cow Bull Steer SEM"  P>F
(=91) (n=95) (n=71)

Moisture 70.65°  73.23*  62.32°  0.225 <0.0001
Crude fat 8.67° 3,70 17.27*  0.008 <0.0001
Crude protein ~ 20.99°  20.38*  18.89° 0.478 <0.0001
Crude ash 0.92° 0.94* 0.84° 0229 <0.0001

D SEM is the standard error of the means.
*“Means within a row with different superscript differ signifi-
cantly (p<0.05).
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Table 3. Meat color, Warner-Bratzler shear force, cooking

loss, pH and water holding capacity of M. Longis-
simus dorsi from Hanwoo beef with different sex

Sex
Items Cow  Bull  Steer SEM" P>F
(=91) (n=95) (n=71)
CIEL’ 33.97°  34.96° 39.01° 0.19 <0.0001
CIE a’ 18.90° 18.89* 21.07° 0.14 <0.0001
CIE b 7.73¢ 8.35°  10.32° 0.99 <0.0001
WBs? (kg) 8.15% 7.76* 4.03* 024 <0.0001
Cooking loss (%) 20.03° 21.03° 22.56° 0.17 <0.0001
pH 5.61° 5.58° 5.69% 0.01 <0.0004
WHC? (%) 53.28° 5243 57.08° 0.26  <0.0001

DSEM is the standard error of the least squares means.

2 WBs: Warner-Bratzler shear force.

9 WHC: water holding capacity.

**Means within a row with different superscript differ signifi-
cantly (p<0.05).
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Table 4. Sensory characteristics of M. Longissimus dorsi from
Hanwoo with different sex

Sex

Items Cow Bull Steer
m=91) (n=95) (n=71)

SEMPV P>F

Acceptability?  4.30°  4.12°  4.90° 0.01  <0.0001
Tenderness® 4.09" 3.69°¢ 4.95% 0.03 <0.0001
Juiciness? 433> 434> 4920 0.05  <0.0001
Flavor” 450" 4.32° 485" 0.03  <0.0001

DSEM is the standard error of the least squares means.

2 Acceptability: 1=dislike extremely, 6=like extremely.

9 Tenderness: 1=not tender at all, 6=very tender.

4 Juiciness: 1=not tender at all, 6= very tender.

3 Flavor: 1=none at all, 6=extreme amount.

**Means within a row with different superscript differ signifi-
cantly (p<0.05).

Table 5. Simple correlation coefficients between physicoche-
mical and sensory characteristics of M. Longissimus
dorsi of Hanwoo with different sex

Physico- Sensory characteristics

chemical Juici- Tender- 6 Accept-
characteristics  pegs? nessd  [lavor ability”
Moisture -0.57** -0.71%%  -0.54** -0.68*
Crude protein ~ -0.28** -0.29%*  -0.24%* -0.30
Crude fat 0.59** 0.71*%*  0.55%* 0.69**
cLY -0.16%* -0.28*  -0.15%* -0.23**
WBs? -0.47** -0.63**  -0.52%* -0.61%*
WHC? 0.21%** 0.44%*%  0.19%* 0.33%*
CIEL* 0.37** 0.43**  0.31** 0.42%*
CIE a* 0.34%* 0.46** 0.32%** 0.42%*
CIE b* 0.43** 0.54** 0.42%** 0.52%*
pH 0.25% 0.14 0.04* 0.17

" CL: Cooking loss.

2 WBs: Warner-Bratzler shear force.

) WHC: Water holding capacity.

 Juiciness: 1=not at all juicy, 6=very juicy.

3 Tenderness: 1=not tender at all, 6=very tender.

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

) Acceptability: 1=dislike extremely, 6=like extremely.
*p<0.05, **p<0.01.
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