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Ultrasound measures of back fat thic

ABSTRACT

kness (UBF), eye muscle area (UEMA) and marbling score (UMS) and carcass measures of

carcass weight (CW), backfat thickness (BF), eye muscle area (EMA) and marbling score (MS) were available on 26,129 Hanwoo
steers. Statistically significant differences by regions of the farms location and birth years-seasons for the steers taken ultrasound
measures and their carcass measures (p<0.01) were found. Steers in Gyeonggi province showed the highest values in ultrasound
measures and carcass traits except in BF compared to steers in the other provinces. Comparing between ultrasound and carcass
measures, UBF was thicker in general than BF in all regions except in Daejeon city. UEMA was higher than EMA in all regions

except in Gyeonggior in Jeju provinces.

the differences between UMS and MS

Especially, the difference in Jeonnam province between UEMA and EMA was 7cn’ while
ranged from 0.9 to 2.26 depending on the regions of steers located. Steers born in spring

showed greater ultrasound or carcass values than those born in autumn. However, carcass measures of steers born in autumn were
greater than those born in spring, 2009 except MS. The pearson and residual correlations were 0.63 and 0.65 between UBF and

BF, 0.31 and 0.32 between UEMA and

EMA and 0.56 and 0.56 between UMS and MS, respectively.

(Key words : Hanwoo, Region, Birth year-season, Ultrasound measure, Carcass trait)
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Table 1. Number of animals by locations and year-
seasons of birth

Location No of Year-season’’ No of
observation observation

Gyeonggi 1,827 2008 Spring 921
Gangwon 6,863 Autumn 4,849
Chungbuk 2,180 2009 Spring 15,197
Daejeon 111 Autumn 5,162
Chungnam 6,358
Jeongbuk 2,808
Jeonnam 127
Gyeongbuk 684
Ulsan 80
Gyeongnam 4,692
Jeju 399

Total 26,129 26,129
" Year-season : year-season of birth.
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Max
1,016
50.05
128.13
1,260
596
52
130

Min
568
50.76
633
168
51

cv
8.45
40.27
9.37
32.85
6.57
11.02
40.74
11.33

37.10

SD
71.63
391
8.14
1.36
61.09
46.06
5.26
10.19
1.97
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Mean
847.61
9.71
86.88
4.14
930.41
1291
89.92
5.31

417.94

UBF: ultrasound backfat thickness, UEMA: ultrasound eye muscle area, UMS: ultrasound marbling score, CW: carcass weight, BF:

Table 2. Simple statistics for ultrasound measurements and carcass traits of Hanwoo steers
backfat thickness, EMA: eye muscle area, MS: marbling score.

Age at measurement (days)

UBF (mm)

uMs? (score)

Age at slaughter (days)
CW (kg)

BF (mm)

EMA (cmz)

MS (score)

UEMA (cm’)

Source
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Table 3. Analysis of variance for ultrasound measurements of Hanwoo steers

Mean Squares

Source df UEMA UBF UMS

Location 10 3135.38%* 546.14%* 37.58%*

Year-season 3 1089.46** 133.15%* 36.31%*

Technician 16 7000.34%%* 691.19%* 51.58%*

Age at measurement’ 1 21131.19%* 741.88%* 384.32%*

Age at measurement” 1 15414.94% 449 42%%* 238.39%*

Regression Intercept —31.83(5.05)" —13.72(2.65) —12.03(0.89)

parameter Linear 0.25(0.01) 0.05(0.006) 0.03(0.002)
Quadratic —0.0001(0.000007) —0.00002(0.000004) —0.00002(0.000001)

UBF: ultrasound backfat thickness, UEMA : ultrasound eye muscle area, UMS: ultrasound marbling score
" Age at Measurement : Covariate of age from birth to measure day

?( ) : Standard error

** p<0.01.

Table 4. Analysis of variance for carcass traits of Hanwoo steers

Mean Squares

Source d W EMA BF MS
Location 10 185562.88** 5872.92%* 1505.11%* 74.30%*

Y ear-season 3 48549.92%* 1090.08%** 1500.05%* 44.43%*

Age at slaughter” 1 166043.75%* 6343.23%* 45.05 327.41%*

Age at slaughter’ 1 107598.47** 5170.93** 1.48 304.53**
Regression Intercept —21 .65(40.05)2) 12.45(9.04) 1.71(4.66) —11.26(1.77)
parameter Linear 0.79(0.09) 0.16(0.02) 0.01(0.01) 0.04(0.004)

Quadratic —0.0003(0.00005)  —0.00007(0.00001) —0.000001(0.000005) —0.00002(0.000002)

CW : carcass weight, BF : backfat thickness, EMA : eye muscle area, MS : marbling score
" Age at slaughter : Covariate age from birth to day of slaughter
2)
() : Standard error
** p<0.01.

Table 5. Least square means and standard error of ultrasound measurements and carcass traits by locations

Location Ultrasound measurements Carcass traits
UBF UEMA UMS CW BF EMA MS
skk sksk kK skk skok kk koK
Gyeonggi 11.45+0.12  89.90+0.23 4.36+0.04 428.78+1.14  13.23+0.13 89.724+0.26 5.27+0.05
Gangwon 10.06£0.09  86.66+0.17 4.00+0.03 425.59+0.66  12.90+0.08 91.54+0.15 5.42+0.03
Chungbuk 9.81+0.13 86.22+0.24 3.88+0.04 419.42+1.04 12.66+0.12 91.27+0.24 5.48+0.05
Daejeon 11.22+0.37  85.01+0.70 3.75+0.12 388.57+4.25  10.67+0.49 88.96+0.96 5.85+0.19
Chungnam 9.73+0.09  86.06+0.18 4.14+0.03 406.01+0.69  11.34+0.08 90.27+0.16 5.38+0.03
Jeongbuk 10.64+0.10  87.20+0.19 4.00+0.03 414.23£0.90  12.87+0.10 88.77+0.20 5.28+0.04
Jeonnam 8.15+0.35 78.92+0.66 3.31+0.12 415.46£3.99  10.99+0.46 85.47+0.90 5.57+0.18
Gyeongbuk 9.54+0.16  85.62+0.31 3.64+0.06 408.06+1.75  12.53+0.20 88.28+0.40 4.76+0.08
Ulsan 11.04+0.43 89.79+0.81 4.03+£0.14 424.2245.00  13.86+0.58 92.27+1.13 5.68+0.22
Gyeongnam 10.07+0.10  87.78+0.19 4.05+£0.03 418.03+0.73  13.30+0.09 87.90+0.17 5.05+0.03
Jeju 10.80+0.20  84.72+0.38 3.94+0.07 396.53+2.25  13.53+0.26 85.13+0.51 5.20+0.10

UBF: ultrasound backfat thickness, UEMA : ultrasound eye muscle area, UMS: ultrasound marbling score, CW : carcass weight, BF :
backfat thickness, EMA : eye muscle area, MS : marbling score
** p<0.01.
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Table 6. Least square means and standard error of ultrasound measurements and carcass traits by birth year-

seasons

Ultrasound measurements

Carcass traits

Year-season

UBF UEMA UMS CW BF EMA MS

Kk k3K kK Kk kk kK k%
2008 Spring 10.7740.17  87.58+0.32  3.88+0.06 414.05+1.73  12.17£0.20  89.64+0.39  5.38+0.08
Fall 10.14+£0.11  86.12+0.20  3.80+0.04 411.50+1.00  12.05+0.12  88.40+0.23  5.23+0.04
2009 Spring 9.96+0.09  85.37+0.17  4.01+0.03 416.35+0.79  13.23+0.09  89.31+0.18  5.36+0.03
Fall 10.03£0.10  85.60+0.19  3.98+0.03 410.79£0.95  12.70+0.11  88.87+0.21  5.46+0.04

UBF: ultrasound backfat thickness, UEMA :
backfat thickness, EMA
** p<0.01

. eye muscle area, MS : marbling score

ultrasound eye muscle area, UMS: ultrasound marbling score, CW :

carcass weight, BF :

=251~
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Table 7. Pearson and residual correlation between ultrasonic measurements and carcass traits

UBF UEMA UMS Cw BF EMA MS

UBF 0.30%* 0.27%* 0.327%* 0.63%* 0.05%* 0.06**
UEMA 0.26** 0.45%* 0.34%* 0.17** 0.31%* 0.19%*
UMS 0.22%* 0.39%* 0.16%* 0.13%* 0.26%* 0.56**
CwW 0.33%* 0.36%* 0.17%* 0.39%* 0.49%* 0.15%*
BF 0.65%* 0.19%* 0.15%* 0.38%* 0.05%* 0.07**
EMA 0.04** 0.32%* 0.27%* 0.49%* 0.04** 0.38%*
MS 0.06** 0.19%* 0.58%#* 0.15%* 0.07** 0.38%*

UBEF: ultrasound backfat thickness, UEMA :
backfat thickness, EMA :
Below diagonal : residual correlation, upper diagonal :

eye muscle area, MS : marbling score

** p<0.01.
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