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Studies on Live-carcass Trait of Parity and Region in Hanwoo Cows

Measured by Real-time Ultrasound
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Research Center for Livestock Technology, Gangwon-do**

ABSTRACT

Current study was conducted to investigate the influence of parity and region variation in ultrasound live carcass traits of
Hanwoo cows. A total of 1,386 heads of Hanwoo cows, spreading over six regions in Gangwon province of South Korea, were
measured for longissimus muscle area, back fat thickness, marbling score and rump fat thickness by using real-time ultrasound
method. The results revealed that, positive correlations were found in all ultrasound live carcass traits. All live carcass traits were
increased in accordance with parity until the sixth, and then decreased thereafter. Statistical significant differences (p<0.01) were
found among regions in ultrasound live carcass traits, e.g. Hanwoo cows showed highest longissimus muscle area and marbling
score in Hwacheon, while the lowest back fat thickness and rump fat thickness were observed in Yanggu. Greater longissimus
muscle area and marbling scores were found in Hanwoo cows which were born during autumn, 2000. Moreover, individuals born

during autumn, 2005 and 2006 showed a thicker back fat and
correlation with rump fat thickness, while rib eye area and rump

rump fat thickness. Back fat thickness had the highest positive
fat thickness had the lowest correlation.

(Key words: Hanwoo cows, Region, Parity, Ultrasound, Live carcass trait)
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Table 1. Number of animal by year-season, parity and region

WA= ol 37HA =

LI o T
Herato] ARSI A

Number of Number of
Year-season* Number of animal Parity um oo Region um o
animal animal
1992 Sprin, 4
prne 0 306
1993 Spring 2 Chuncheon 552
1995 Spring 3
1996 Spring 18 1 360
Autumn 3
Spring 38 Cheorwon 192
1997
Autumn 4
Spri 22 2 291
1998 pring
Autumn 6
1999 Spring 32
Autumn 14 3 173 Hwacheon 72
Spri 37
2000 pring
Autumn 6
2001 Spring 35 4 96
Au 12 Yanggu 192
Spri 85
2002 pring
Autumn 26 5 50
Spring 134
2003 .
Autumn 62 Inje 185
Spri 157
2004 pring 6 45
Autumn 87
Spri 263
2005 pring
Autumn 94 Hoengseong 193
. >7 65
Spring 207
2006
Autumn 35
Total 1,386 1,386 1,386

* Year-season : Birth year-season of cow

—256—



Ha et al. ;

=
=S

0o

=
=

= *1394 ZA4A7)= 20079 11958 2008 79744
, EAEE—AER AR g Aol

SAgEoZ = A f\]ﬂ Z89F A (HS-2000; 2MHz
11n robe, FHK, Japan)E ©]-&3lo] d8 “Alew #H4
A 13559k Al 185 AtelE A6kl 253 bl
™2 (LMAU; Longissimus Muscle Area Ultrasound),

SAF7(BFTU; Back Fat Thickness Ultrasound)
3 A E(MSU; Marbling Score  Ultrasound) S
AL EH-Rump)ES ©]8dto] Egv EIANF 771]
P8 Ultrasound Fat Thickness)E =743l AHS
A gAse] B, wEAA W

ru r_
PR

(P8 FTU;
e kgl om,

AT, Ha - HAES Table 291 7Fo] YERSIT
5 SAH=ZM

AlgoA dofxl BE EMAES 7 AuaEE Het
A2 BT B S e 7L Statistical
Analysis System (SAS 9.1)& Z 218 o]g3llon X
Aol o] &¥ HAFRYPYLS o3 Ak

Yiu = u + Yu + Parity; + Lock + BilXyu + eju

u : AAHLA
You — : i WA SAGE A,
of 1A JhA|el o

JHRA AR, A Ao
S
Y s HA SAEE - AE 1}(199%2006‘55)

Parity; : /1A ARxke] & ¥k(1-70]7

Lock : kKA A9 a3k67 H A199)

B D 2o SAHYYE Eurdzixe] Fuskel o
& 3]FAF

X ¢ 2o SAAVE Bueliole AHASE
HE)

ek Aozt

g gohis] g3t} ofest ge

Variation of Hanwoo Cows Measured by Real-time Ultrasound

FHoR EAY FUAFE TGO, HIRIel
S A a9le] Bk AAR F 2 GAS0 4
dAE ) sl 7 FAER WRE 1@ F
AAFRASFE Y3k

Iy = cov(X,Y)/ ox0y

Table 3> AHFEAE A= A4, AL A, 54
A —F A 712 9] mean square} I AATE LERHE FHo]

th Aol AeelAE A5 AE fo1H (p00l,
p<0.05)3] Aol Z Lpehiom, Aeh W A 5=

NA 22 74 _'_;L_‘]‘]_ R =
FolA AHe] gre AP
1.71 £ 0.03, 5.7310.122§ L]

T“!Q}\)\—]—

Aol A+ #AR YElsTh

e &3 3R
50.04 £0.30, 3.02+0.07,
AGdE 7k

259 AR E o]83ste] FASE AE AA A2
9] MEEA T AES ¥R Zy= Table 4
e SAHF/ BFTU)E A9t BE

(p<0.01, p<0.05)Q1 ztolE H G om, 4k}
7} Bold 5= w2 hA A (LMAU), 54187 (BFTU),
ZHAHE (MSU), =457 (P8 FTU)E 62714 = o
AHowm Frlsttizl, 73HAb o= Hadhe AFES
UEeERNITE o] Harada (1996)8] Ko A ¢} ko] 85}
AP E o]gste] ARshg-9 ibatel] whe 54
Fdol g A7 AT} 354k A H iAol o] Erfar B
g AR fArskdth EE, T (2007)9] A Rel 2ol
AAA oz 4T A Aol the /ol Hla]
oA (p<0.05) 0.2 A FAEHAE 2t 9o ARt
dA k= AE ekl = ATk

$(2007)°] HaleA= ghy- M29-o] 527k 9] 5]
WFABFTU)E AFAE 2ol A5 TR = s B

Table 2. Statistics of live carcass traits measured by ultrasound in Hanwoo cow

Source Mean SD” cv® Min Max
LMAU (cm’)” 5121 9.56 18.67 30.20 86.60
BFTU (mm)” 3.37 2.32 68.84 1.00 11.00
MSU (No.)” 1.82 0.97 53.29 1.00 5.00
P8 FTU (mm)” 6.03 3.76 62.35 1.00 17.00

DLMAU : Longissimus Muscle Area by Ultrasound (cm®), ?BFTU : Back Fat Thickness by Ultrasound (mm)

I MSU : Marbling Score by Ultrasound (No.),
9 SD : Standard Deviation,

Y P8 FTU : P8 Point Fat Thickness by Ultrasound (mm)
9 CV : Coefficient of Variation (%)
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Table 3. Mean squares and regression parameters of live carcass traits in cow

Mean squares

Source DF’ 0 > 3 )
LMAU(cm") BFTU(mm) MSU(No.) P8 FTU(mm)

Year-season 24 193.78%* 16.43%* 2.03** 40.71%*
Parity 6 178.99* 6.73 2.13* 22.75%
Region 5 815.10%* 91.60%* 7.55%* 482.75%*
Pd” 1 601.11%* 10.05 236 35.00
Regression Intercept 50.04(0.30)" 3.02(0.07) 1.71(0.03) 5.73(0.12)
Parameters Coefficient 0.0081(0.0012) 0.0024(0.0003) 0.0007(0.0001) 0.0033(0.0005)

YLMAU : Longissimus Muscle Area by Ultrasound (cm?),
Y MSU : Marbling Score by Ultrasound (No.),

' DF : Degree of freedom,

() : Standard error, ** p<0.01, * p<0.05

P BFTU : Back Fat Thickness by Ultrasound (mm)
P8 FTU : P8 FTU Fat Thickness by Ultrasound (mm)
9 Pd : Covariate of age from measure day to calving day

Table 4. Least square means and standard error of live carcass traits by parity in cow

Number of

Parity . LMAU(cm’)” BFTU(mm)” MSU(No.)” P8 FTU(mm)"
. s o %
1 360 54.56+1.48 4.10+0.35 2.3340.15 6.54+0.55
2 291 55.05+1.27 4.34+0.30 2.40+0.13 7.18+0.48
3 173 53.31+1.27 3.97+0.30 2.17+0.13 6.29+0.48
4 96 53.52+1.31 3.62+0.31 2.25+0.13 6.23+0.49
5 50 50.51+1.66 3.43+0.39 2.06+0.17 6.58+0.62
6 45 53.40+1.70 4.36+0.40 1.87+0.17 7.92+0.64
> 7 65 48.46+1.53 4.04+0.36 1.63+0.16 7.36+0.57
Average 1,080 52.69+2.36 3.98+0.35 2.10+0.27 6.87+0.63

Y LMAU : Longissimus Muscle Area by Ultrasound (cmz),
» MSU : Marbling Score by Ultrasound (No.),
** p<0.01, * p<0.05, ns : not significant.
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Table 5. Least square means and standard error of live carcass traits by region in cow

Number of

Region . LMAU(cm®)" BFTU(mm)” MSU(No.)” P8 FTU(mm)"
. . . .

Chuncheon 552 52.94+0.81 4.25+0.19 2.05+0.08 7.87+0.30
Cheorwon 192 51.98+1.09 3.66+0.25 1.93+0.11 6.77+0.40
Hwacheon 72 59.11+1.45 5.76+0.34 2.64+0.15 10.46+0.54
Yanggu 192 49.41+0.94 2.92+0.22 1.7240.09 3.53+0.35
Inje 185 50.42+1.01 4.32+0.24 2.07+0.10 6.86+0.38
Hoengseong 193 52.27+1.00 2.96+0.23 2.21+0.10 5.75+0.37
Average 1,386 52.69+3.40 3.98+1.06 2.10£0.31 6.87+2.29

Y LMAU : Longissimus Muscle Area by Ultrasound (cm®),
? MSU : Marbling Score by Ultrasound (No.),
** p<0.01
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Table 6. Least square means and standard error of live carcass traits by year-season

Year-season ng;?ﬁ;l of LMAU(cm’)" BFTU(mm)” MSU(No.)” P8 FTU(mm)"
*x *% *% *x
1992 Spring 4 44.33+£5.49 2.48+1.30 2.35+0.57 6.02+2.02
1993 Spring 2 56.94+6.75 2.95+1.60 2.33+0.70 4.78+2.49
1995 Spring 3 53.21£5.45 5.50+1.30 2.71+0.57 8.2242.01
Spring 18 53.09+2.48 3.84+0.59 2.05+0.26 6.39+0.92
196 Autumn 3 57.64+5.47 3.06+1.30 2.58+0.57 7.25+2.01
Spring 38 57.34+1.69 5.11+0.41 2.4940.17 7.86+0.64
e Autumn 4 49.86+4.75 2.52+1.13 1.76x0.50 4.72+1.75
Spring 22 58.12+2.13 5.01+0.51 2.66+0.22 7.62+0.84
1% Autumn 6 57.59+4.00 4.914£0.95 2.62+0.42 6.84+1.48
Spring 32 51.58+1.80 4.00+0.42 2.07+0.18 6.22+0.68
e Autumn 14 54.62+2.58 4.10+0.61 2.04+0.27 7.16+0.95
Spring 37 57.85+1.60 5.94+0.38 2.5140.16 9.46+0.63
2000 Autumn 6 60.89+3.80 7.26:0.90 3.33+0.40 12.05+1.53
Spring 35 55.92+1.65 5.05+0.39 2.24+0.17 7.89+0.62
2001 Autumn 12 52.16+2.74 5.10+0.65 2.1340.28 8.53+1.01
Spring 85 54.33£1.19 4.70+0.28 2.0940.12 8.69+0.45
200 Autumn 26 49.86+2.01 3.57+0.49 2.034+0.21 8.01+0.75
Spring 134 52.75+1.16 3.95+0.27 2.01+0.12 7.66+0.43
200 Autumn 62 49.77+1.46 3.57+£0.35 1.81+0.15 6.56+0.55
Spring 157 50.29+1.23 3.26+0.29 1.60+0.12 5.79+0.46
200 Autumn 87 50.70+1.41 3.33+0.33 1.68+0.14 6.30+0.53
Spring 263 50.14+1.44 3.01+0.34 1.62+0.15 5.91+0.54
2005 Autumn 94 48.10+1.77 2.0440.42 1.374+0.18 3.92+0.66
Spring 207 41.76+2.64 2.18+0.63 0.91+0.27 4.08+0.98
2006 Autumn 35 48.4045.52 3.04+1.31 1.53+0.58 3.85+2.04
Average 1,386 52.22+4.72 3.94+1.57 2.10£0.35 8.93+4.11

" LMAU : Longissimus Muscle Area by Ultrasound (cm?),
» MSU : Marbling Score by Ultrasound (No.),
** p<0.01

Odhiambo (2005)+= 2~14419] 94 13575 o= <
4, AF, AAGTA, ELISAGTA Alole] gt
AL Busiglcy. 1 F ARATFAS} E2u e A

? BFTU : Back Fat Thickness by Ultrasound (mm)
9 P8 FTU : P8 FTU Fat Thickness by Ultrasound (mm)
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Table 7. Residual and pearson correlation coefficient among live carcass traits of cow

LMAU(cm®)" BFTU(mm)” MSU(No.)” P8 FTU(mm)”
LMAU(cm?)" - 0.69%* 0.69%* 0.69%*
BFTU(mm)” 0.57%* — 0.56%* 0.91%*
MSU(No.)” 0.57** 0.63%* — 0.77**
P8 FTU(mm)” 0.51%* 0.70%* 0.53%* -

" LMAU : Longissimus Muscle Area by Ultrasound (cm?),
» MSU : Marbling Score by Ultrasound (No.),
Below diagonal : residual correlation, upper diagonal :
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