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Abstract

This study was conducted to investigate the effect of quality grade on the physicochemical and sensory properties of Han-
woo beef on the basis of four quality grades (grade 17, 17, 1, and 2). Significantly decreased levels of myoglobin content
(from 12.73 mg/gto 7.90 mg/g) and Warner-Bratzler shear force (WBs) (from 28.01 kg to 14.03 kg) were found with reduc-
tion in quality grade (p<0.05). In contrast, increasing quality grade correlated with significant increase in crude fat contents
(from 8.18% to 19.55%). Crude fat contents showed a negative correlation with moisture content (r=-0.966), myoglobin
content (r=-0.998), and WBs (r=-0.969). In sensory evaluation experiments it was revealed that quality grades were associ-
ated with significantly altered (all p<0.05) flavor, taste, juiciness, tenderness, and overall acceptability. Moisture contents
showed negative correlation with taste (r=-0.969) and overall acceptability (r=-0.988). Crude fat contents showed signifi-
cant correlation with taste (r=0.971), tenderness (r=0.983) and overall acceptability (r=0.968). WBs showed negative corre-
lation with taste (r=-0.957) and overall acceptability (-0.978). The marbling score of fresh meat showed significant corre-
lation with taste (r=0.958), juiciness (r=0.953), and overall acceptance of cooked meat. These results could be used as a
fundamental dataset to evaluate the effect of quality grade on the physicochemical and sensory characteristics of Hanwoo

beef.
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Table 1. Meat quality measurements in Hanwoo by quality grade
Quality grade
1 1" 1 2
Moisture (%) 61.86+1.14¢ 62.89+2.33¢ 67.80+0.89° 70.60+1.55*
Crude fat (%) 19.5540.63° 15.71%1.50° 12.60+1.08¢ 8.18+1.59¢
pH 5.46+0.09* 5.4342.42°% 5.42+40.11° 5.5140.17%
WHC (%) 71.1544.43% 69.78+1.30° 69.1240.21% 69.2145.06*
CIE L* 40.37+5.12° 37.79+43.93% 38.4143.65° 36.78+1.14%
Meat color CIE a* 18.99+2.47° 16.55+3.15° 18.51+0.47* 17.77+1.26*
CIE b* 8.09+1.41% 6.66+1.44° 7.4340.52% 7.00+0.48%
Myoglobin (mg/g) 7.90+0.76° 8.93+0.53¢ 11.06+£2.10° 12.73+0.49*
Cooking loss (%) 29.70+2.88° 30.62+1.08° 30.15+1.45° 33.794+0.79*
Drip loss (%) 2.58+0.12° 2.61+0.31° 2.554+0.24° 3.11+0.16*
WBs (kg) 14.03+2.58°¢ 15.5442.32°¢ 23.15+4.26° 28.80+4.17*

*Means in the same row with different letters are significantly different (p<0.05).

WHC: Water holding capacity, WBs: Warner Bratzler shear force
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Table 2. Pearson correlation coefficients of meat quality measurements in Hanwoo

Moisture Fat L a b MG CL DL WHC WBs
Moisture - -0.966* -0.735 0.18 -0.319 0.995** 0.781 0.730 -0.816 0.998**
Fat - 0.884 0.237 0.545 -0.988* -0.855 -0.779 0.875 -0.969*
- 0.664 0.870 -0.801 -0.813 -0.699 0.853 -0.741
a - 0.938 -0.085 -0.304 -0.185 0.387 0.009
b - -0.413 -0.504 -0.365 0.674 -0.321
MG - 0.815 0.753 -0.848 0.994**
CL - 0.985% -0.541 0.815
DL - -0.402 0.770
WHC - -0.792
*p<0.05, **p<0.01
MG: Myoglobin, CL: Cooking loss, DL: Drip loss, WHC: Water holding capacity, WBs: Warner Bratzler shear force
Table 3. Sensory traits in Hanwoo by quality grade
Fresh meat Cooked meat
Su.rface Marbling Off-flavor Overall like ~ Flavor Off-flavor Taste Juiciness  Tenderness Overall like
moisture score
1™ 7.33+1.37° 7.96+0.86° 1.50+0.78° 7.83+0.87° 7.08+£1.64° 1.54+£0.72° 7.54+1.14* 7.29+1.52° 538+1.53" 7.50+1.14°
1" 7.54+£1.06° 7.54+1.02% 1.63+0.92°° 7.58+0.78* 7.04+1.12* 1.46+0.51* 7.00+1.25® 6.63+1.69™ 4.38+1.41° 7.13+1.15°
1 7.17£1.20° 5.54+1.50° 1.5440.83% 6.75+1.07° 6.79+1.64 1.67+0.82* 6.25+1.70" 596+1.46" 4.21+1.77° 6.29+1.04°
2 6.83+1.13° 5.79+1.61° 221+1.41° 6.46£1.10° 5.92+1.69° 2.04+£1.76" 6.00£1.50° 5.96+1.30° 3.46+1.38° 6.00+1.18°
““Means in the same row with different letters are significantly different (p<0.05).
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Table 4. Pearson correlation coefficients between fresh meat sensory traits and meat quality measurements in Hanwoo

Fresh meat Moisture Fat L a b MG CL DL WHC WBs
Surface moisture -0.900 0.808 0.480 -0.305 -0.013 -0.869 -0.786 -0.813 0.483 -0.916
Marbling score -0.934 0.871 0.620 -0.090 0.257 -0.917 -0.517 -0.438 0.878 -0.910
Off-flavor 0.762 -0.831 -0.781 -0.276 -0.468 0.794 0.999*%*  0.992**  -0.496 0.798
Overall acceptability -0.994**  0.962* 0.739 0.003 0.345 -0.989* -0.724 -0.658 0.864 -0.985%*

*p<0.05, **p<0.01

MG: Myoglobin, CL: Cooking loss, DL: Drip loss, WHC: Water holding capacity, WBs: Warner Bratzler shear force

Table 5. Pearson correlation coefficients between cooked meat sensory traits and meat quality measurements in Hanwoo

Cooked meat Moisture Fat L a b MG CL DL WHC WBs
Flavor -0.905 0.910 0.737 0.064 0.329 -0.913 -0.957*  -0.950 0.596 -0.929
Off-flavor 0913 -0.872 -0.623 0.112 -0.167 0.902 0.895 0.907 -0.541 0.935
Taste -0.969*  0.971* 0.814 0.146 0.478 -0.978* -0.708 -0.617 0.933 -0.957*
Juiciness -0.909 0.924 0.808 0214 0.536 -0.924 -0.596 -0.481 0.979* -0.888
Tenderness -0.912 0.983* 0.930 0.357 0.628 -0.947 -0.922 -0.851 0.823 -0.924
Overall acceptability  -0.988*  0.968* 0.769 0.056 0.396 -0.988* -0.720 -0.645 0.893 -0.978*

*p<0.05

MG: Myoglobin, CL: Cooking loss, DL: Drip loss, WHC: Water holding capacity, WBs: Warner Bratzler shear force

Table 6. Pearson correlation coefficients between fresh and cooked meat sensory traits in Hanwoo

Cooked meat

Flavor Off-flavor Taste Juiciness Tenderness ~ Overall acceptability
Fresh meat
Surface moisture 0.928 -0.979* 0.765 0.639 0.769 0.823
Marbling score 0.692 -0.721 0.958* 0.953* 0.764 0.965*
Oft-flavor -0.955% 0.897 -0.677 -0.558 -0.901 -0.694
Overall acceptability 0.855 -0.862 0.987* 0.946 0.895 0.998**

%£p<0.05, **p<0.01

(Smith er al,, 2009).
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