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ABSTRACT

This study analyzed the slaughter data of 12,277 Hanwoo cattle from the Chungcheong region (2021 and 2023), and 52,233 cattle
from other regions in order to investigate the contribution of carcass trait to auction price. Multiple regression analysis was used to
determine the contribution of carcass traits including backfat thickness, eye muscle area, carcass weight, and marbling score, while
environmental factors such as slaughter year, season, and sex were accounted for using the least squares method. The factor of sex
showed that steers exhibited significantly higher values for all traits. In terms of slaughter season, backfat thickness did not vary
significantly across seasons, but eye muscle area was larger in spring and winter, while carcass weight and marbling score were
higher in autumn and winter. For slaughter year, backfat thickness remained consistent, while eye muscle area, carcass weight, and
marbling score fluctuated, initially decreasing before showing an increase. In the contribution analysis, marbling score was found
to have the highest contribution to auction price (79.34%), followed by backfat thickness (12.75%), carcass weight (7.77%), and eye
muscle area (0.14%). For total price, carcass weight (43.12%) and marbling score (47.43%) had the largest contributions, highlighting
their importance in determining overall value. These findings indicate that improving marbling and carcass weight can enhance the
quality and economic value of Hanwoo beef. Strengthening these traits through effective management and research strategies will
not only improve the competitive edge of domestic Hanwoo beef against imported products but also provide economic strategies
to address external challenges, such as disease outbreaks and fluctuations in feed costs. The study emphasizes the importance of
marbling score and carcass weight in both auction and total prices, suggesting the need to put more focus on these traits to enhance
the profitability and quality of Hanwoo production.
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RESULTS AND DISCUSSION
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Table 1. Number of Records of Hanwoo by Sex, Season at Slaughter and Year at Slaughter in Chungcheong Region

Sex Num. Season at Slaughter Num. Year at Slaughter Num.
Cows 8,261 Spring 2,896 2021 1,293
Steers 4,016 Summer 2,975 2022 7,980
Autumn 2,807 2023 3,004
Winter 3,599
Total 12,277 Total 12,277 Total 12,277
Note: Num.(Number of Animal)
Table 2. Simple Statistics for Carcass traits and Price of Hanwoo in Chungcheong Region
Num. Mean+SD Max Min Coefficient of Variation(%)
Backfat Thickness(mm) 12,277 12.99 + 4.87 28 1 37.48
Fye Muscle Area(cm?) 12,277 92.45 +13.80 135 50 14.93
Carcass Weight(kg) 12,277 404.35 + 72.86 627 202 18.02
Marbling Score(score) 12,277 4.94 + 2.25 9 1 45.59
Auction Price(won) 12,277 17,071.42 + 5,307.79 32,689 5,145 31.09
Total Price(won) 12,277 7,115,520.62 + 3,094,337.28 16,470,819 1,693,013 43.49
Note: Total price = Auction price X Carcass weight
Table 3. Simple Statistics for Carcass traits and Price of Hanwoo, Excluding Chungcheong Region
Num. Mean=+SD Max Min Coefficient of Variation(%)
Backfat Thickness(mm) 52,233 12.78 + 4.97 28 1 38.90
Eye Muscle Area(cm?) 52,233 91.53 + 14.74 138 45 16.10
Carcass Weight(kg) 52,233 400.56 + 76.38 634 166 19.07
Marbling Score(score) 52,233 4.93 +2.28 9 1 46.30
Auction Price(won) 52,233 17,010.47 £ 5,499.47 33,599 1,258 32.33
Total Price(won) 52,233 7,055,409.23 £ 3,077,239.55 16,379,454 269,212 43.62

Note: Total price = Auction price X Carcass weight
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Table 4. Mean squares and Test of Significance of Carcass traits of Hanwoo in Chungcheong Region

Source d.f Backfat Thickness Eye Muscle Area Carcass Weight Marbling Score
Sex 1 4,746.84™ 459,186.87" 26,899,940.91" 8,170.19"
Season at Slaughter 3 8.59N8 799.18" 37,866.60" 94.06™
Year at Slaughter 2 19.32% 3,984.23" 115,911.84" 283.677
Error 12,270 23.31 150.66 3,001.28 4.28

™ p<0.01, NS: Not Significant at 0.05 level of significance
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Table 5. Least-square means and Standard errors for Carcass traits by Sex of Hanwoo in Chungcheong Region

Sex Backfat Thickness (mm)  Eye Muscle Area (cm?) Carcass Weight (kg) Marbling Score (score)
Steers 13.93* £ 0.083 101.78* £ 0.211 475.05* + 0.940 6.29* £+ 0.035
Cows 12.60° % 0.066 88.65" £ 0.168 374.55P £ 0.750 4.54> + 0.028

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 6. Least-square means and Standard errors for Carcass traits by Season at Slaughter of Hanwoo in Chungcheong Region
Season at Slaughter ~ Backfat Thickness (mm) Eye Muscle Area (cm?2) Carcass Weight (kg) Marbling Score (score)

Spring 13.19* £ 0.102 94.98® + 0.259 421.93* £ 1.156 5.28> + 0.044
Summer 13.28* £ 0.105 94.61> & 0.267 421.54* £ 1.190 5.25" + 0.045
Autumn 13.27* = 0.102 95.79®> £ 0.260 427.78> £ 1.159 5.54* £ 0.044
Winter 13.312 £ 0.091 95.49* & 0.232 427.96" £ 1.033 5.60° £ 0.039

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.

£ e gy}
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955120351 cmo| 4] 20221 94.0610.147 22 ZFASIATH L 20236 96.08£0.264 cn2Z THA| F7} o= FAM1E Bt &35
A A] 2021 428.6811.568 kgoll A 202214 418.2010.658 kg = 7+45F O L, 20234 427.5241.180 kg = Z7F5F0] 27| 231t A
3k ZhS 3Bt FUAEE 2021E 577100598 02 7 =8 £x]5 7|23} o] &, 2022 5.10+0.025H 02 IA A
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Table 7. Least-square means and Standard errors for Carcass traits by Year at Salughter of Hanwoo in Chungcheong Region
Year at Slaughter Backfat Thickness (mm)  Eye Muscle Area (cm?) Carcass Weight (kg) Marbling Score (score)

2021 13.37* £ 0.138 95.51* £ 0.351 428.68* = 1.568 5.77¢ £ 0.059
2022 13.19* + 0.058 94.06" & 0.147 418.20° £ 0.658 5.10¢ £ 0.025
2023 13.23* £ 0.104 96.08* £ 0.264 427.52* +1.180 5.38" £ 0.045

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 8. Phenotype correlation coefficients among Carcass traits of Hanwoo in Chungcheong Region
Backfat hickness Eye Muscle Area Carcass Weight ~Marbling Score  Auction Price Total Price

Backfat Thickness 0.13" 0.22" 0.147 -0.02 0.07"
Eye Muscle Area 0.69" 0.53" 0.51" 0.65"
Carcass Weight 0.53" 0.55" 0.80"
Marbling Score 0.81" 0.79"
Auction Price 0.93"
Total Price

Note: Total price = Auction Price X Carcass Weight

" p<0.01
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Table 9. Squared semi partial regression coefficients of Carcass traits on Price of Hanwoo in Chungcheong Region

Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price Backfat Thickness -187.80™ 0.0004 7.05
Eye Muscle Area 9.36™ 0.27 0.07
Carcass Weight 13.66™ 0.09 4.14
Marbling Score 1,710.67" 0.35 88.74
Intercept 4,665.26" R-Square 0.86
Total Price Backfat Thickness -87,498™ 0.004 5.31
Eye Muscle Area 2,850.60 0.42 0.02
Carcass Weight 23,550 0.26 42.70
Marbling Score 702,724 0.18 51.97
Intercept -5,008,459™ R-Square 0.85

Note: Total price = Auction Price X Carcass Weight
R-Square: Coefficient of de termination for the multiple regression model.
“: p<0.01
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Table 10. Squared semi partial regression coefficients of Carcass traits on Price of Hanwoo, excluding Chungcheong Region

Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price Backfat Thickness -161.86" 0.003 5.54
Eye Muscle Area 23.09" 0.32 0.47
Carcass Weight 11.977 0.07 3.34
Marbling Score 1,735.04™ 0.32 90.65
Intercept 3,622.24" R-Square 0.71
Total Price Backfat Thickness -79,810™ 0.02 5.03
Eye Muscle Area 5,238" 0.46 0.09
Carcass Weight 21,876 0.22 41.66
Marbling Score 687,907 0.16 53.22
Intercept -4,555,251" R-Square 0.85

Note: Total price = Auction Price X Carcass Weight
R-Square: Coefficient of de termination for the multiple regression model.
" p<0.01
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