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Analysis of Relation between Carcass Trait Components and
Yield Index for Environment Friend Hanwoo Steer Breeding
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The present study hypothesized that ratio between carcass traits components could
be applied for the understanding of yield index in Hanwoo steer. A thousand data
was generated based on average carcass weight (CW), loin area (LA) and backfat
thickness (BT) of Hanwoo steer in December 2018 for analysis 1. Then yield
index (YI) was calculated using newly established yield index equation. The
correlation between yield index and each carcass traits was visualized. In the
interaction between carcass traits components (LA, CW, BT) and YI, only the
interactions including BT showed a regular pattern to YI. Then changes of YI
according to ratio of carcass traits components were investigated. The observed
interactions between LABT and CWBT were similar with Monod equation model.
The changes of YI to LABT and CWBT were fitted to Monod equation, and yield
constants (K1 for LABT; K2, CWBT) of each equation were calculated as 0.47
and 2.20, respectively. Carcass traits from 5 commercial Hanwoo steer farm were
then employed in the second analysis. Yield constants of each farm were
estimated. In estimation, R® value for K1 (LABT) showed greater than the K2
(CWBT). Finally, each farm was plotted based on their K1 and K2 values and it
was found that greater yield index of Hanwoo steer was found as increased Kl
and K2. As conclusion, the present study suggested the possibility of K1 and K2
values for understanding of yield grade equation and their application in the
evaluation of new model for yield grade estimation and feeding strategy.
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gH- AL T 9 F7F o B AYS UHS AE JHAL Aok =3 ALY
< 9% A, B AFS B AAHLS YL o8 & BHS BAE /A AT A
3 A B AL AR LY AR BYES Sola FEL: AY YAE=E A
= v]A23Kundigested) YHFAZ QA3 FHES HAS & 4 Ik =3 AL TS
%k A AAEFEZ(AGP, artificial growth promotor) X &Y A ALE-S U 4 o W
gA AL A B3 AR SH o WA B A ARS A 8A - ARl
Rol TaF JTE ot ol A A B HAS St 8 FAA A A

z:,—l_
T7F H ol AEHI TRy, 2017; Jeon, 2019).
- AN A, SFSFH SATE o HF S350l 2RFH Tl kA
Aty At Aedrbs w71 3 A A B-ol vk w9 A
o] AAA 7txE =4 SFo o A2FFAt & 5 Uth(Lee et al, 2016).

HT FAE eHTA ARVl HASNL, M2 AT A 4] AE&HAH
(FHFAA TR, 2018). SEAF= =4S, MiHFIEAZ] Do SAFA o) A
A, SFA T detA] $FSF) A, B R C THlE FEEY BAF, AR IS
A a3 AL Exo E}EW Sdeael Matel] thdt olsli= LT A FF
Aol T83% ARE FEE F k. old & A= SFFeHE s =AF, WiHA
ceHA ada SAFALY e SFAete] BAE Loty 98 FAHAT

gH- AAS- E3F Aol gk 7 HlolBl= G717 (kostat.go kr) 9] 2018 12 - A
A5 &3t B2 BHAE 7IEo 2 AAs T EA4F(Carcass weight, CW), B &
Z(Loin area, LA) 18]l 5 ] } 77 (Backfat thickness, BT)oll gt A5+ ofefjo} 22 7]
o=z 77} 1,000/ A5E AASA

CW =N (450, 45); LA=N (97, 9.7); BT =N (14.5, 1.4)

7 AaEe BEgel 10%e) AFHE e BEUAE TYIAAT, FHEES} HES
yAsRgom, BB AR B Fig 194 BE 33} 2ok
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Fig. 1. Descriptive statistics of designated data set for each carcass weight, loin area and
backfat thickness. Data set for carcass weight, loin area and backfat thickness
were created as N (450, 45), N(97, 9.7) and N(14.5, 1.4), respectively.

2.

ok

& AAS 5 24 A=

B Ao = e dlo]E(random data set)S 2413k A5 A A
At g9 AAS 5 MAe E3F AH ARE &3}
oF AGAoll 243 FH AXS A E 2017~2018F Akolo] =3t A2 A

I, 38 H A5 542 Table 1914 Ee A% 2t

Table 1. Carcass performance data from used farms and their model constant values

Farm N! Loin area, cm®> | Carcass weight, kg | Backfat thickness, mM | Yield index

233 89.64°49,997 425.20P+43.57 13.03%+4.66 61.57"+1.64

B 42 88.86™+9.91 416.95°+33.43 12.40°+4.62 61.76"+1.62

C 45 88.22°411.48 416.53"+44.91 13.44+5.14 61.44"+1.66

D 89 92.79°+11.44 445.03+46.28 14.47°45.00 61.12°+1.59

E 109 92.20"°+9.82 441.57°+40.65 13.37%+4.63 61.44+1.55
P value 0.019 <0.001 0.049 0.284

'N, number of animal
% Mean + standard deviation
e Different superscripts in same column mean significantly different (alpha = 0.05)
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Y =(11.06398 - 1.25149 * backfat + 0.28293 * loin + 0.56781 * carcass) / (carcass * 100)

Y, 32|45 backfat, 5 AT (mm); loin, ¥iHFZHHE 2 (cm?); carcass, =AF(kg)

ALt S3A o B AEE T 28 EA4E AEE I vg gis
4& A E 18 E(scattered plot)E ©]-&st] EARIAT. 74 =R A AEE 1 ABA
SMonod equation Z& | TASF AZ I, BF AR A SR (Vi) SHAS 4F
= FTEKE ALetAnt 2 AraEe] FAL HEEY Id5as o83 A3 B4
< &3ted 283 TE Monod equation 23 Ft 4 A3 A 242 53 2ol
213k T

Y =(Ymax * R)/ (K+R)

A FA M Y= FHAF, Yue O124 A SEATH, Ke SEAF 4 28R
o MAFSHRAFEAGEA T EAFEAGEA H&
1Y = (K/Yimax) * (1/R) + (1/Y max)
AraS o] 83 A3 52, slope =K/Yma, intercept = 1/Yua, K = slope/intercept

A gee =45, A% 49 % Fe WA 2 Ay B4 5o FA Z2ad R
al

, “tidyverse”, “agricolae” F “cowplot” packagesE AF8-3FATHR core Team,
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Formula: Yield index ~ Carcass + Loin + Backfat

Yield index = 63.741"" - 0.010 * Carcass™* + 0.063 * Loin"" — 0.278 * Backfat™"

9 AAR IAE HExE SAA TS Yrigh, P<0.05; **, P<0.01).

2. EA AR ARu g §AS 7he) A4

EA AR B3 ARES 4T o] HE ARE HEsta, vlE A85SH SEFAF
e BAE =433 A= Fig 3904 Ee A3 o %1] WA okl H e A

3]

(Fig. 3A) 282 E=AFZHFig. 3D)¢] BlE-o A= Monod equation =83} t]-$- X5l &

de JERA W e H A 2EA A 2A S Bl ST Aol BEEA skt

(Fig. 3B, 3C). olol] & AFo e TALTFAE EEE 3t WiHAIAHA T 5

Aol tlgk H]-E(LABT, loin area/backfat thickness)@ 18|31 E=A4F3 X7l ot H]

S(CWBT, carcass weight/backfat thickness)< FHHTZ A3ty 2zt vl & AFEFL S
A

£
TE9] #AE Monod equation EF ol ZASIAIZA T T1E]3 M equation Z82] A3k
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Fig. 2. Interaction of carcass traits on vield index. A, Interaction of loin area and backfat
thickness on vyield index; B, Interaction of loin area and carcass weight on vyield
index; C, Interaction of backfat thickness and loin area on yield index; D, Interaction
of backfat thickness and carcass weight on vyield index; E, Interaction of carcass
weight and backfat thickness on yield index; E, Interaction of carcass weight and loin
area on vield index. Three areas separated by two horizontal lines indicated meat
quantity grades (grade A for upper, grade B for middle and grade C for lower areas).
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Fig. 3. Relation between yield index and ratio of carcass traits. A, interaction between
yield index and loin area/backfat thickness; B, interaction between yield index
and loin area/carcass weight; C, interaction between yield index and carcass
weight/loin area; D, interaction between yield index and carcass weight/backfat
thickness.

< 4SS

71 A3 LABTO] H8 K, Yo L83 AAAS(R? value)= ZH2} 0.467, 66.667 2 0.9762
2 YERRTh CWBT 29, K, Yoo L83 BAAFR? value)= 22t 2.2, 66.667 20.856
° 2 Yegth LABT9} CWBTY A& A 45 vlngt 23 LABTZ} CWBTo] Hl&| =4 &
At AP E7F =4 Ve
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Fig. 4. Location of each farms based on their carcass weight/backfat thickness and loin

area/backfat thickness. Annotated text on left of plot indicated farm_K1_K2_
yield index estimates.
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Table 2. Regression coefficient for loin area and carcass weight to backfat thickness in
estimation of vield index

Loin area/Backfat thickness Carcass weight/Backfat thickness
Farms Y maxi K1 RSQ LABT Ymax2 K2 RSQ CWBT
A 65.96 0.49 0.93 7.84£3.14 66.14 245 0.77 36.80+13.75
B 65.96 0.49 0.95 8.19+3.31 66.21 2.45 0.88 38.15+14.58
C 66.12 0.50 0.94 7.39+2.69 65.96 2.31 0.82 34.75+11.81
D 65.64 0.47 0.94 7.10+2.34 65.70 2.32 0.81 33.92+10.79
E 65.73 0.48 0.94 7.67£2.61 65.88 241 0.78 36.43+11.36

Yield index = (Ymax *LABT) / (K1 + LABT) or Yield index = (Ymax ¥ CWBT) /(K2 + CWBT)
LABT, loin area/backfat thickness; CWBT, carcass weight/backfat thickness
RSQ, r square value
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HIS-9- A4kl glola =oiids) 7148l dga FHIDN) 7% 59 Y4 AAF
AL AT, iHATEHER 9 SALTFA Y Ze AT BAFH ] FFE R
(Byers and Moxon, 1980; Perry et al., 1983; Rossi et al., 2000). 3-9- A A~ A}oFol] Q1o
3718} HIFA7 = T2 BES B 24 9 253 22 AxF Tl 1 xFo]
FolA A1, =& SFAT FHE A8 d¥L AHFS =3 UTHNIAS, 2017).
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= A Aol B o] 7oA gt
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B3k A7 =3 E ) ATHLee et al., 2016). 74 AR v Lol #3 AT
of #3k 3724 el = o] &F L ATHLee et al., 2008).
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THEKIL K2)F §ZFAFE Hl g 7‘—33’4 K13 K2 gtol S7VdE §EA 57 S7hsh=
AL FRIstATh. g £ Bt SR 4= o] CWBT 9 LABT| &&
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