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Abstract

The aim of this study was to determine the relationship between sensory properties and Warner-Bratzler shear (WBS) for
branded Hanwoo beef. Eight subprimal cuts purchased from the branded Hanwoo beef of 3 quality grades (1**, 1*, 1) at 13
stores were determined the tenderness using WBS and eval uated the sensory properties (tenderness, flavor, juiciness, overall
acceptance) by trained sensory panels. The results of sensory evaluation were analyzed by four WBS value classes
(<3.46 kg, 3.46-4.09 kg, 4.09-4.72 kg, >4.72 kg). The results from the sensory evaluation (tenderness, flavor, juiciness,
overall acceptance) for subprimal cuts of WBS force value less than 3.46 kg had high scores, whereas WBS force value
more than 4.72 kg had low scores (p<0.05). Correlation coefficient of WBS measurements with sensory ratings was -0.67
(tenderness), -0.53 (flavor), -0.49 (juiciness), and -0.57 (overall acceptance). From these results, consumers can distinguish
sensory taste of branded Hanwoo beef using WBS categories and beef industry can apply index of taste for brand Hanwoo

beef by WBS categories.
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Table 1. Numbers of branded Hanwoo beef samples purchased by different quality grade and subprimal cuts

Qualit Subprimal cut
uali
gradey Ansimsal  Witdngsimsal Cheggtsal Gurisal Hongdukesal Bosupsal  Doganisa Moongchisatae Total
(Tenderloin)  (Ribeye) (Shortloin)  (Chuck tender) (Eye of round) (Top sirloin) (Knuckle)  (Hind shank)
1 8 8 8 8 8 8 8 8 64
1* 9 9 9 9 9 9 9 9 72
1 9 9 8 8 8 8 7 9 66
Total 26 26 25 25 25 25 24 26 202
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Table 2. Means of daysfor subprimal cut of branded Hanwoo beef after slaughtering by quality grade

. Quiality grade
Subprimal cut Overall mean
1" grade 1*grade 1 grade
Ansimsal (Tenderloin) 11.8 7.8 8.8 9.5
Witdngsimsal (Ribeye) 9.9 8.2 10.4 95
Cheggtsal (Shortloin) 114 79 8.9 94
Gurisal (Chuck tender) 9.9 6.3 85 8.2
Hongdukesal (Eye of round) 89 6.7 105 8.7
Bosupsal (Top sirloin) 8.8 7.2 9.6 85
Doganisal (Knuckle) 88 11.8 9.4 10.0
M oongchisatae (Hind shank) 10.0 7.3 10.3 9.2
Overall mean 9.9 79 9.6 9.13
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Table 3. Least squares ANOVA tables for sensory scores by quality grade
Quiality grade
Senso_ry Source of Variation 1™ 1 1
evaluation
df MS Pr>F df MS Pr>F df MS Pr>F
Tender Subprimal cut 7 3.900 <.0001 7 5.211 <.0001 7 9.324 <.0001
-ness WBSvalue 1 6.135 0.0035 1 5.241 0.0036 1 2.848 0.0198
Error 55 0.661 63 0.571 57 0.495
Subprimal cut 7 0.998 0.0053 7 2.562 <.0001 7 1519 <.0001
Flavor WBSvalue 1 1.698 0.0214 1 0.007 0.8634 1 2.007 0.0025
Error 55 0.302 63 0.267 57 0.201
Subprimal cut 7 2.181 <.0001 7 2.461 <.0001 7 4.023 <.0001
Juiciness WBSvalue 1 5.116 <.0001 1 1.303 0.0160 1 2.558 0.0085
Error 55 0.279 63 0.213 57 0.344
Overall Subprimal cut 7 2.597 <.0001 7 3.595 <.0001 7 4.967 <.0001
WBSvalue 1 5.033 0.0015 1 1617 0.0348 1 4.094 0.0011
accept-ance
Error 55 0.453 63 0.348 57 0.345
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Table 4. Estimated regression coefficients and their standard error of WBS value on sensory scores by quality grade

Quality grade
Sensory evaluation (A 1* 1
b+SE. Pr<lt| b+ SE. Pr<lt| b+ SE. Pr<lt|
Tenderness -0.46+0.15 0.0035 -0.44+0.14 0.0036 -0.31+0.13 0.0198
Flavor -0.24+0.10 0.0214 -0.021£0.10 0.8634 -0.26 £ 0.08 0.0025
Juiciness -0.42+0.10 <.0001 -0.22+0.09 0.0160 -0.29+0.11 0.0085
Overall acceptance -0.42+0.12 0.0015 -0.24+0.11 0.0348 -0.37x0.11 0.0011

Table5. Means and standard errors (S..E) of sensory scores” of subprimal cut from branded Hanwoo beef pooled with 1**, 1%, 1

quality grade by Warner-Bratzler shear (WBS) categories

. WBS Range (kg)
Sensory propertie
<3.46 3.46-4.09 4.09-4.72 >4.72
Sample number 59 43 44 56
Tenderness 7.25+0.112 6.18 + 0.19° 554+ 0.17° 4.70 + 0.14¢
Flavor 6.38+ 0.08° 6.11+0.12° 571+ 0.10° 5.37 + 0.07¢
Juiciness 6.35+ 0.112 6.16 + 0.13%® 5.89+0.11° 5.27 + 0.10°
Overall acceptance 6.43+0.10? 5.98 + 0.15° 5.57 +0.14° 4.88+0.11¢

&d: Means with different |etter in the same row are significantly different (p<0.05).
DTenderness: 8, extremely tender; 1, extremely tough; Flavor: 8, like extremely; 1, dislike extremely; Juiciness: 8, extremely juicy; 1,

extremely dry; Overal like: 8, like extremely; 1, didike extremely.
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Table6. Means and standard errors (S.E.) of tenderness scores® in sensory evaluation for subprimal cut of branded Hanwoo
beef by Warner-Bratzler shear (WBS) categories and quality grade

) WBS Range (kg)
Quiality grade
< 3.46 3.46-4.09 4.09-4.72 >4.72
Sample number 59 44 56
1+ 7.36+0.15° 6.32+0.30° 5.24 + 0.35° 4.71+0.25°
1 7.26 £ 0.20°7 6.12+0.34° 5.41+0.28° 4.66 + 0.18¢
1 7.06 £ 0.242 6.06 + 0.38° 5.92 +0.27° 471+ 0.26°

&d: Means with different letter in the same row are significantly different (p<0.05).

YTenderness: 8, extremely tender; 1, extremely tough.

Table 7. Means and standard errors (S.E.) of flavor scores” in sensory evaluation for subprimal cut of branded Hanwoo beef by
Warner-Bratzler shear (WBS) categories and quality grade

) WBS Range (kg)
Quiality grade
<3.46 3.46-4.09 4.09-4.72 >4.72
Sample number 59 a4 56
1+ 6.55+0.13? 6.38+0.18° 5.78+0.17° 5.49 £ 0.09°
1 6.31+0.13° 5.95 + 0.26® 5.73+0.18° 5.51+0.10°
1 6.21+0.13° 5.95 £ 0.14%® 5.64 £ 0.17° 5.21+0.12°

& Means with different letter in the same row are significantly different (p<0.05).

DFavor: 8, like extremely; 1, dislike extremely.
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Table8. Means and standard errors (S.E.) of juiciness scores® in sensory evaluation for subprimal cut of branded Hanwoo beef
by War ner-Bratzler shear (WBS) categories and quality grade

) WBS Range (kg)
Quiality grade
<3.46 3.46-4.09 4.09-4.72 > 472
Sample number 59 44 56
1+ 6.70 £ 0.14* 6.48 £ 0.21% 5.92 + 0.20° 5.38+0.19°
1 6.34+ 0.16™ 6.15 + 0.21%48 5.74 + 0.14° 5.28 + 0.11°
1 5.81 + 0.23%8 5.72 + 0.20%8 6.02 £ 0.21° 5.21+0.18°

&C: Means with different letter in the same row are significantly different (p<0.05).
A . Means with different letter in the same column are significantly different (p<0.05).

DJuiciness: 8, extremely juicy; 1, extremely dry.

Table9. Means and standard errors (SE.) of overall acceptance scores? in sensory evaluation for subprimal cut of branded
Hanwoo beef by Warner-Bratzler shear (WBS) categories and quality grade

) WBS Range (kg)
Quality grade
<3.46 3.46-4.09 4.09-4.72 >4.72
Sample number 59 43 44 56
1 6.66 + 0.15™ 6.27 £ 0.25% 5.46 +0.28° 4.95+0.19°
1 6.42+0.16™8 5.88 + 0.26% 5.52+0.24° 492+0.13°
1 6.08 + 0.18%® 570+ 0.21* 5.71+0.23 4.82+0.22°

&¢ . Means with different letter in the same row are significantly different (p<0.05).
A . Means with different letter in the same column are significantly different (p<0.05).

Doverdll like: 8, like extremely; 1, dislike extremely.
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Table 10. Correlation coefficients (P values) for sensory evaluation parameters to Warner-Bratzler shear force (WBS) of quality

grade of branded Hanwoo beef

WBs of quality grade

Sensory evaluation parameters

Tenderness Flavor Juiciness Overall acceptance
1 -0.71 (<0.0001) -0.55 (<0.0001) -0.58 (<0.0001) -0.62 (<0.0001)
1 -0.71 (<0.0001) -0.41 ( 0.0004) -0.53 (<0.0001) -0.57 (<0.0001)
1 -0.57 (<0.0001) -0.53 (<0.0001) -0.26 ( 0.0320) -0.46 ( 0.0001)
Overall mean -0.67 (<0.0001) -0.53 (<0.0001) -0.49 (<0.0001) -0.57 (<0.0001)
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