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ABSTRACT

In this study, Data were the carcass grade on each 53,829 head of hanwoo steers slaughtered 3 years before (2017, 2018, 2019),
32,910 head of hanwoo steers slaughtered after (2020, 2021, 2022) COVID-19 at Yeongnam region and 54,369 head of hanwoo steers
slaughtered same period at except for Yeongnam region. To find out the contribution of carcass traits to auction price and total price
were analyzed through regression coefficients by using multiple regression analysis. As environmental factors affecting these carcass
traits, slaughter year and slaughter season were set and analyzed through the least square method. The results of slaughter year
showed that the grade of carcass traits in Yeongnam region increased over the years. In addition, in the slaughter season, the grade
of carcass traits in the fall was found to be excellent. According to the contribution analysis, the results of the contribution ratio to
auction price of before and after COVID-19 in Yeongnam region and after COVID-19 in all regions except Yeongnam were the same
in order of marbling score, backfat thickness, eye muscle area, carcass weight. Also, the contribution ratio to total price were the
same in order of carcass weight, marbling score, backfat thickness, eye muscle area. The general carcass grade is intended to use
and analyze data from Yeongnam region, which has excellent backfat thickness and carcass weight, also has the largest number of
elite cows selected through the verification work of elite cow by Korea Animal Improvement Association, and use it as a means for
strategies to increase farm’s income and advance to high quality about Korean beef.
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MATERIALS AND METHODS
SAM=

2 A= F 24 o] 37§ 2017, 2018, 20199 =0l FEA| ol M =EE AAS- 55,7715 T2 o] 370 2020, 2021, 2022
Aol R oA =5H AN 34,1115 F o35t 22159 glojejo]] ZS7kut BFHAR] 34l o)/ &= k2 oA = 7F
235431 7| 7)5k0] ZF2ZF Table 1, Table 20114 A|ASEHEQ} ZHo] 53 829 32,9102 A A5, w3, T2} o] 5 Jtx| ] 9 2|4
T H2E 93] 22 7|7 HloEE 7|F o2 A=Zho| Qe IS AlAS Y EEHE A 38} oA & gk 71 HAHIE A A5k
2|F 55,8965 A7 5H0] Table 301 #|A] SF3ATE.

Table 1. Number of Records of Hanwoo steer by Season at Slaughter and Year at Slaughter in Yeongnam region
before COVID-19.

Season at Slaughter N Year at Slaughter N
Spring 11,523 2017 19,423
Summer 12,497 2018 16,695
Fall 14,194 2019 17,711
Winter 15,615

Total 53,829 Total 53,829
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Table 2. Number of Records of Hanwoo steer by Season at Slaughter and Year at Slaughter in Yeongnam region
after COVID-19.

Season at Slaughter N Year at Slaughter N
Spring 9,052 2020 18,295
Summer 7,315 2021 9,555
Fall 6,675 2022 5,060
Winter 9,868

Total 32,910 Total 32,910

Table 3. Number of Records of Hanwoo steer by Season at Slaughter and Year at Slaughter in except for
Yeongnam region after COVID-19.

Season at Slaughter N Year at Slaughter N
Spring 13,912 2020 34,354
Summer 12,264 2021 15,562
Fall 12,038 2022 5,980
Winter 17,682

Total 55,896 Total 55,896
A

Y i=+Sseason+Syeariteii

1) Yie: 194 =5 A0 jHA =5 Aol tigt S4 %]

2) u: AAH

3) Sseason:: I =5AH 2] &k(G=1,2,3,4)

4) Syear:: 1A =% AT 9] G3kk=1,2,3)

5) en: U2 22| &}

2 Aol A A7} Linear model-> PC-& SAS Package(version 9.4)5 ©]-25}31, GLM (Generalized Linear Model) 14121} |-
A7 AlFg FollA 2 =FollA o] &&= [R1E1 22 BT AFEol A3st TYPE I Alaghs o] &-5to] £4h2A] 5131
o, | AAlE Hx] 1He] 7o)/d A2 fisto] g 22 ARV S skl folaE 5% 22 A skl

HO; LSM(i)= LSM(j)

o] 7] A1, LSM(i())): 1G)=1 A Eke] 2| 4| F 2] (1))

QQI'H 7o & £4

ohe-0] A 7H AAol 23t 471A] =4 P o] A2 oA, o] 59| GRS A FEHARY 9 Aol Hupt FIFe
Ojx] =2 QIR 7o e g Yot 7] Qo A 7HA S T4 HEE ofil wA| PAES FHHSE ofo] o3 22 AP 2y
2 0]&5}o] T3] 2A (multiple regression analysis)= A A5} Tt

Y=a+b:BF+b:EMA>+bscw*+bims?+e

1) BF: Backfat Thickness 5 A 57|

2) EMA: Eye Muscle Area 54 T %]
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Table 4. Simple Statistics for Carcass traits and Price of Hanwoo steer in Yeongnam region before COVID-19 (17~19).

N Mean= SD Max Min Coefficient of Variation (%)
Backfat Thickness(mm) 53,829 13.71 + 4.68 29 2 34.15
Eye Muscle Area(cm?) 53,829 95.26 + 11.81 133 56 12.40
Carcass Weight(kg) 53,829 449.62 + 50.35 616 281 11.20
Marbling Score(score) 53,829 5.92 = 1.84 9 1 30.99
Auction Price(won) 53,829 18,574 £ 2,158 25,560 11,350 11.62
Total Price(won) 53829 8,367,117 + 1,419,639 13,036,790 1,419,639 16.97

Note: Total price = Auction price X Carcass weight

Table 5. Simple Statistics for Carcass traits and Price of Hanwoo steer in Yeongnam region after COVID-19 (20~22).

N Mean =+ SD Max Min Coefficient of Variation (%)
Backfat Thickness(mm) 32,910 13.06 = 4.59 28 1 35.18
Fye Muscle Area(cm?) 32,910 97.56 + 12.58 139 56 12.89
Carcass Weight(kg) 32,910 463.13 + 53.10 639 283 11.47
Marbling S core(score) 32,910 6.11 +1.92 9 1 31.48
Auction Price(won) 32 910 21,812 + 2,859 31,211 12,190 13.11
Total Price(won) 32,910 10,129,499 + 1,881,061 16,386,800 3,794,410 18.57

Note: Total price = Auction price X Carcass weight
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Table 6. Simple Statistics for Carcass traits and Price of Hanwoo steer in except for Yeongnam region after
COVID-19 (20~22).

N Mean + SD Max Min Coefficient of Variation (%)
Backfat Thickness(mm) 55,896 13.25 + 4.56 28 1 34.41
Eye Muscle Area(cm?) 55,896 97.59 + 12.34 137 58 12.63
Carcass Weight(kg) 55,896 452.09 + 52.13 620 282 11.53
Marbling S core(score) 55,896 6.15 + 1.90 9 1 30.97
Auction Price(won) 55,896 21,872 £ 2,826 30,991 12,666 12.92
Total Price(won) 55896 9,913,704 + 1,836,358 15903440 1,822,527 18.52

Note: Total price = Auction price X Carcass weight

iy

A

Table 7 2 2.910]] chet B4R 2Rt =% AH0) Aol SATAH| e =% APo) AnE Ao BE
FolM 0] ROl BYom, £ Q] Eitol RE FUolA 1w oS BT

Table 7. Mean squares and Test of Significance of Carcass traits in Hanwoo steer after COVID-19.

Source d.f Backfat Thickness Eye Muscle Area  Carcass Weight Marbling Score
Season at Slaughter 3 568.79** 276.84% 41,9 60.58" 129.99%*
Year at Slaughter 2 200.21* 17,841.26** 876,9 72.50" 317.88**
Error 32,905 21.04 157.08 2,766.45 3.67

*1 p<0.05, **: p<0.01, NS: Not Significant at 0.05 level of significance

= AR &3
3H9-0] A Fhof tiRt =5 Al o] &= Table 83 2. =5 Ao mhe &3hE AW EH, SAY FA, =4S, SUAY
T 7Rl 7P sl UEbst o™, SA TR A2 AP Uol] 212 Q1 2fo] 5 HolA] g3ttt

Table 8. Least-square means and Standard errors for Carcass traits by Season at Slaughter in Hanwoo steer after
COVID-19.

Season at Slaughter Backfat Thickness(mm) Eye Muscle Area(cm?) Carcass Weight(kg) Marbling Score (score)
Spring 12.95 ~ £ 0.049 98.01* &= 0.134 464.88° + 0.562 6.049 % 0.021
Summer 12.78°> ~ £+ 0.055 98.29* £ 0.152 467.11% £ 0.637 6.23+ 0.023
Fall 12.84P ~ + 0.061 98.38* &= 0.168 470.76* = 0.704 6.37° £ 0.026
Winter 13.35* ~ &= 0.048 98.012 £ 0.132 467.18> &+ 0.554 6.17¢ £ 0.020

Note: Means in the same column with the same su perscript are stat istically insi gnificant at 5% level of sign ificance.

EZdxo 8y}

She-o] T P-of| thet == A o] FIH= Table 9, Table 103} 2.

FFAYe F 2} oA 31do] thgh =5 A=0] gatof| thish A HH, SA FAl= Aol AUHA ZAchs BeS HAL
A A, =AE, 2R EE ASche Ree Btk

FEAE] A2 o] % 3o tigh =5 A o] o= 2E FHo] AlRto] AURA FSohs BES BT A £
Rto] 2021 A0 Zashe RS B o, 2022\ 0] 25 A5kl FEAIY] ol 37d o] F 37Hd S AAsHA EtS
Azbo] A|LpRLA] RAE Q) A o) AR AHAE T YT SR} ThA] A4ahriA] Zo7] 918t AHAlo] e et

Journal of Animal Breeding and Genomics 79



Contribution analysis of carcass traits on auction price for Hanwoo steers in the Yeongnam region of Korea

Table 9. Least-square means and Standard errors for Carcass traits by Year at Slaughter in Hanwoo steer before
COVID-19 (17~19).

Year at Slaughter Backfat Thickness(mm) Eye Muscle Area(cm?) Carcass Weight(kg) Marbling Score (score)
2017 13.812 £ 0.034 93.82¢ £ 0.084 446.03¢ £ 0.361 5.85¢+ 0.013
2018 13.83* £ 0.036 95.62" + 0.091 450.25" 4= 0.390 5.93*+ 0.014
2019 13.42>+ 0.035 96.47* & 0.089 452.15* + 0.378 5.99+ 0.014

Note: Means in the same column with the same su perscript are stat istically insi gnificant at 5% level of significance.

Table 10. Least-square means and Standard errors for Carcass traits by Year at Slaughter in Hanwoo steer after
COVID-19 (20~22).

Year at Slaughter Backfat Thickness(mm) Eye Muscle Area(cm?) Carcass Weight(kg) Marbling Score (score)
2020 13.132 £ 0.034 96.77¢ £ 0.093 457.90° &= 0.389 6.03< £ 0.014
2021 12.89¢ =+ 0.048 98.01° £ 0.130 465.47° £ 0.545 6.14> =+ 0.020
2022 12.93>+ 0.067 99.74* 4 0.183 479.69* = 0.767 6.44* + 0.028

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

BEY AR

A P 7ke] EAFPAYTHS Table 1101 EASIATE BE 24 A3t A ot 9 A4 7he] Adato] sk A
ERSTh g @7tol| M= SAEAIL] Aol sl 0130 2A] HolAl s Bl o, SANTEAS Als A A 52 H
e e, 1 F FUHAEL 0772 7P =2 Aol Blnk A 7ol e BE P S0l FoldHs B
113 2450 07322 7P =2 Ao/ Yernh

Table 11. Phenotype correlation coefficients among Carcass traits in Hanwoo steer.
Backfat Thickness Eye Muscle Area Carcass Weight Marbling Score ~ Auction Price  Total Price

Backfat Thickness 0.06"* 0.32%* 0.11** -0.13** 0.10*
Eye Muscle Area 0.54** 0.51 0.50%* 0.68**
Carcass Weight 0.26"* 0.18** 0.73**
Marbling Score 0.77%* 0.69%*
Auction Price 0.80**
Total Price

Note: Total price = Auction Price Carcass Weight

**: p<0.01

ol

29 7)o = 7Y

Table 125 21 0| 31 Ft FHAYoIM =58 AAM-2] =4 P22 7]o{ =2 tehd 20|t} Table 13, Table 14= 22
Lol 3d W I 21} o] 31 5o YA ol A =5 AAe-9] =4 FAE 7| =5 eRd Aot Sw4o] S ohefvt
02 79 TE&HE0] m)A]= 7] & 73”’?_]' o FHBHA|H (squared semi-partial correlation) 4} ©]-&5k=0| & Lo A= o] Zk
S o] g5}yl on, ZHEEAA|F B o)A AX|5H= Typell 9] ZH2 o] 8519ith W] F21U} o)A 31 B9t 2% #4129 3]
AAS F8302 A e, 2 drlo M= SAEA, SAEHY, TA1F D WA 722 116909, 34919, -2.03H 2
82459 0 & LEPEN, AHZE2 12,8819 0 & YT 2 7HA o= SAEA, SAEHA, =AF, TUHA =S 242t
54,8339, 16,1899, 17,2249 2 3654209 © & UFERG T AHZES 2331,5629 0 & YT e drtol| A= 39 A1) R-Square
7F0.672 YERY 67%5 YL Ys= SAT 4= AU, AT, SASHY, =45 D FHA L E] 7|0 =7} 212}
19.39%, 7.77%, 0.56% 2 72.28% % UERL} 732 ©7tof Al ZURHFEC] 7] o] =7} AT 9l 71 0 2 Yelyttt, 72t 7HA ol A= 3]
A]o] R-Square”} 0.84 = UEFL} 84%E Aot Q52 AT 4= AL, SAYFA, SATHA, 241G Y TUAES] 7o
7} 22} 11.49%, 4.55%, 44.73% 2 39.23% 2 UER) T4 F3 ZU A2 9] o 7ke ol W2 Z1 0 2 YRt
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Table 12. Squared semi partial regression coefficients of Carcass traits on Price in Yeongnam region before
COVID-19.

Price Carcass Traits Parameter (won) Squared semi partial correlation ~ Contribution(%)
Auction Price Backfat Thickness -116.90** 0.055 19.39
Eye Muscle Area 34.91%* 0.020 7.77
Carcass Weight -2.03** 0.001 0.56
Marbling Score 824.59** 0.371 72.28
Intercept 12,881%* R-Square 0.67
Total Price Backfat Thickness -54,833** 0.028 11.49
Eye Muscle Area 16,189** 0.010 4.55
Carcass Weight 17,224 0.227 44.73
Marbling Score 365,420** 0.169 39.23
Intercept -2,331,562** R-Square 0.84

Note: Total price = Auction Price Carcass Weight
R-Square: Coefficient of determination for the multiple regression model.

**:p<0.01
Table 13. Squared semi partial regression coefficients of Carcass traits on Price in Yeongnam region after COVID-19.
Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price Backfat Thickness -127.04** 0.036 14.55
Eye Muscle Area 35.32% 0.013 5.55
Carcass Weight -1.38"* 0.0004 0.18
Marbling Score 1077.60%* 0.382 79.72
Intercept 14,079** R-Square 0.66
Total Price Backfat Thickness -61,358** 0.020 8.53
Eye Muscle Area 17,261 0.007 3.34
Carcass Weight 20,548** 0.209 45.45
Marbling Score 490,018** 0.182 42.68
Intercept -3,263,261** R-Square 0.83

Note: Total price = Auction Price Carcass Weight
R-Square: Coefficient of determination for the multiple regression model.

5 p<0.01
Table 14. Squared semi partial regression coefficients of Carcass traits on Price in Yeongnam region after COVID-19.
Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price Backfat Thickness -142.18* 0.046 16.42
Eye Muscle Area 41.73%* 0.019 7.23
Carcass Weight -1.78%* 0.0007 0.28
Marbling Score 1055.36** 0.392 76.07
Intercept 14,031%* R-Square 0.65
Total Price Backfat Thickness -66,720%* 0.024 9.72
Eye Muscle Area 19,732 0.001 4.36
Carcass Weight 20,595%* 0.205 44.04
Marbling Score 490,018** 0.184 41.88
Intercept -3,332,121** R-Square 0.83

Note: Total price = Auction Price Carcass Weight
R-Square: Coefficient of determination for the multiple regression model.

**: p<0.01

T2 o]F 3 O = AM|R-9] HE T@rlo| M= SAFFA, SATHA, EXF U WA=} 2HE -127.049, 35.32
A 1389 2 1,077.60¢ 0 2 LFERG T, AHZES 14079Q 02 L}EME}. 73% Ao M= SAEA|, SATHA, =4S, <W
A7} 2V 61,3589, 17,2619, 20,548 2 490,018 O 2 LJERG AL HTHZES 3,263,261 Y 0.2 UEIT e drlo A= 3]
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714}9] R-Square”} 0.66 2.2 UL 66%5 A5k Qa2 SIS 4= AL, SAGFA|, SAHTHA, AT 2 FUAES] 7

A7} 212} 14.55%, 5.55%, 0.18% S 79.72%2 LHER 72t @7toll A A=) 7]of =7} Rl 2o, R

2ol A= 274 0] R-Square”} 0.83 2.2 LFEFLE 83%S Sl Q& 1S 4= AL, SAGFH, SAHTHA, =AF 5

A= 7)o =7} 2 74 8.53%, 3.34%, 45.45% % 42.68%2 LTERLt Eiﬂ%ﬂ TUHASES] FRe Hol T2 ez LPE}LA%EP.
P

ojc}, FA] il?i?ﬂ#%xé%k%*e‘ m‘?i 742 dotoll M= %ZIH 711] SAT X—i,Eiﬂ%E—l WA=} 2]
1789 2 1,05536Q 02 Ve, AHZES 14,0319 0.2 Uit A2 7ol A= SRR, %ﬁ‘%ﬂd@, iﬂ :LLHXI‘E’P
7} 242} 66,7209, 19,7329, 20,595 %J 20 490,018Y 0 &2 LRt AmZHe 333212190 & YRt Ak thrtol| A= 374
9] R-Square”} 0.652 e 65%E A5kl %%%2 Ast 4 YA, SAFA, SATHA, =415 L —:“41 A o] 7]oi 7}
Z}7} 16.42%, 7.23%, 0.28% L 76.07%2 UrEHJr g G7tol| A A ] 7|0 =7} A& Q] A 0 = UEhgTh A 7oA =
3] Alo] R-Square”} 0.83 2 & LFERLE 83% 5 Aol 132 &1 4= UL, SAFA|, SATHA, £A|F L A E
71 A=} ZE2} 9.72%, 4.36%, 44.04% 2 41.88% = LR} T4 ST FW AR 0] YRS o] T2 A 0 & el

73t @7t tisi M= QA GEA 9 2| BE FUAES] 7o et 7 = ko, A=t 7 ol disi A= AR
I FEAE 9] A1 BE EAF, THANE 0 & =90t 7o & oAls 2o, JEAEe] AE 74 24 Al TAISC] vlF
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