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(p<0.01)5 VeRigith 13] ZFake] §AHL 0.18~0.21, obHE T2 0.11~0.133} BHBA &
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B3 JAA vl Bl WA W] Af% oPET BHBAL AmA 29 2/ Aehiyo] 25
@ 4 Qs ANYAR AT WA B A7 BAL 2ape] AL ol meh A6 okl
£3} BHBAY $3& 2513 #28, 158 9 23492 £330 AANGAZA M 498 ¥
A ARFeEA ARAL 2730 BALTLE AL 9% A2ARE AFsher] ek

2.1. FAAE

Fardl A4 3055758 A KNS, B 734008 BFEANFR FLRARALEY
B 2% %, T o4 W 2595 3659 ol4ke) 7|27} 1oz B4 5 Eolo] BELFE ol
A= X]- =2 BN ATl U#, HFTAHLE o] §H A8+ 3564579 HAVE, T 294,83470
Atk 97< oMM EF BHBA &2 MilkoScan FT+500 (Foss, Denmark) ZH| &S o] {5t AT
Ko, 1%\_ (mM/L)-4 -r7<17} uj$- o} 10°-& Ftel X0 (umol/L) F EAo o] &3

RB ST SDIES BHBA TS| WIS 243D A5kl QA BEE ANEow Ao
BRG] 1657ke PR A9 AL (o), 16.5Tke o4 A9 AAT (high) 02 EH3IFLH
sizel S B OISO, SO ARl Ak A2 BT 3057152 BAALAA oS
7} BHBAS] BF 328 A9 1861 2H2} 135.54-296.29 pmol ¥} 61.08-466.76 pmol 2.2 =% 91t}
(Table 2.1).

Table 2.1 Distributional properties of data, means and standard deviations for acetone and
B-hydroxybutyrate (BHBA) concentrations by herd production level

Group Criteria No. of records No. of farms  Acetone (umol/L) BHBA (pumol/L)
Low < 16.57 kg 147,827 387 137.43+95.11 63.06£77.93
High > 16.57 kg 147,007 305 133.64+97.43 59.10£53.14

Overall - 294,834 692 135.54£96.29 61.08+66.76

249 o] 8d A 23 (2.1)2 vk 2t
Yijkimno = b+ gi + hij + 1l + 01 + tm + B1Zijrimno + ﬂZx?jklmno + an + pen + €ijkimno  (2.1)

VAL, yisiimno— 131 257} AN DLES] B (oAILE, BHBA © o1 5] Atk gh), u— )
B, gi= AR FFAL =28 24T DHEI b= AW 29 jHA 5 DAHEH, = kWA
A vFDAY DR, p= 1A AAe] DB, b= mAR] ZFAIHY] DHET, B, fo= &
el thet 1, 22 FAAL, Tijrimno= wHEH, an= nPA NAY A7HE FHETL, pe, =BT
AT €ijkimno =98 2A0|th Var(a) = A® o2, Var(pe) =1 ® 012,5, Var(e) =1® o2, A=8
AAFHE, I= dAF Lo, 2 (b)) = (r)2 4 (2.2)8) 2t} .

2 2 2
2 Oq 0o+ Ope
= 2 2 2 =3 2 2 (2:2)
Uu+ape+ae Ua+0pe+o'e

R FHAY (hey)S THE B4 (23) 02 AT

cov(, y)
oy = ——F——— (2.3)

h
cov(z, y)p
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AN, hey = FFAEH, cov(z,y)a = BA 28} vy FH FEA, cov(z,y), = BE 29 yo £F
Y FEatelth. AAASE o83 A TYEFE= BFYAA AQsg] ov, BE FAAE = SAS |
A 9.3 (SAS Institute Inc., 2012)2 ©]-&3}H 1 BAL-FE A EL VCE 6.0 program (Groeneveld,
2008).0.2 243k3ict.

3.1. §2A 429 47 59
959 ¥ (Zhang 5, 2012)9] G2 Pl BHBAS] 8] 1,400 pmol/L o]4ol® AEAI2~
of thate] S-S vehdtty & A glew, A-fyW BHBAS] FHeFe] 1,200~2,900 pmol /L ZFEl
7t 9 ZAEXNLE At} (McArt 5, 2012).
Table 3.1 Least square means (LSM) of the high and low groups for daily milk yield, acetone and

B-hydroxybutyrate (BHBA) concentrations
High (H) Low (L)

Traits LSMLSE LSMLSE H-L Difference (%)*
Milk (kg) 17.634+0.01 14.7740.01 2.86** 19.36
Acetone (pmol/L) 137.90+0.31 144.02+0.36 -6.12%* -4.25
BHBA (mmol/L) 59.61+0.22 63.96+£0.25 -4.35%* -6.80
Logeacetone (pmol/L) 4.76+0.01 4.81+0.01 -0.05%* -1.03
LogeBHBA (pmol/L) 3.8240.01 3.8640.01 -0.04%* -1.04

T(H-L)/LSM of low group, **p <0.01

ot AUl BHBAS] ko] 1,200 pmol /L T+ 1,400pmol/L o]/go] FHH 13 2732 1.5kg~
2.4kg 7 ‘_Elr (Suthar 5, 2013). EXXF A 984U BHBAS] k0] 1,200 pmol/L =+ 1,400
pmol/L o]/l Ap59] v|&-2 47 5%<}t 4% E Vet eH, ofEF BHBA o] Xy AFS
2 e A9H FXE UER I A7) W2l AR EE FEIUA AA 2 H STt (Figure
3.1).

(b)

R V] e
(c) (d)
Figure 3.1 Distributions of Acetone (a), BHBA (b), Log. acetone (c)
and Loge BHBA (d) concentrations (pmol/L) in raw milk (kg)
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AT T 13 ARl i Hafo)AEEe 47 17.63kgH 14.77kg 22 F7F 2o
2.86kgol o, A9)ellA 19.36% T B $RE AT 13 AP SR E3E obAl
ko] x}o] 6.12 pmol/Lolglom, BHBA ko] xlo]: 4.35 pmol/LE BF £ Al x}o]
(p <0.01)Z JERHSITE (Table 3.1). AR oz AF9)Fo] ol ED} BHBA FHefo| 31¢)7ol Hletd
247k 4.25%9} 6.80% 2 WA VEPGo 24 ol EF BHBAS gHaFo] {3kl tiate] ojn AE JFS
Atk & 4 9tk 22y Loge oM €3} Log. BHBAOIA 4923 8k771e] 2po]&= 0.04~0.05
pmol/L2 YA & o] &S FLHT} Xpo] gho] WA el on, o]5 Apole] A& oF 1%t

e orle

13) g2k T3t SAZHe A T4 0.21, oA 0.182 AF9TolA o =4 A= gon,
olglgt A= Lee T (1993)¢] Aol dAetqity. 28|al 13] Zfol theh wHEge A9t 8t
HAollA Z47F 0.599F 0.58% FAH AT =2 Fdol oatd AEAI2Y] F3822 0.02~0.062 2
] Wtk B3 (Zwald 5, 2004; Koeck 5, 2013)} 0.01~0.162] 448S Adth= W17} gk
(Kadarmideen -, 2000; Heringstad 5, 2005). tH S| X = ABEA 2 3 A7) v]F3te] 7
EAlx iAol tiek 238y 2t8 7 FEE O] YA 2 AAoltt wEkA Yful oM EF BHBAS] 3
FE o83t o5 FAHT FASAS FAHSAE oMME T HHHL 0.11~0.139 HAE
Lebl e, BHBA $HeFo] 322 0.01~0.029] Ml ollA @A 45 At Loge obIES] 4
Ao X 7F 2A WEkA| & WA, Log. BHBA®] 7% 0.03~0.042 FA X7} Z7131dch (Table
3.2). olNE¥ BHBAY ZIFAHAL 0448 FAEen, BHBA d3Fo] 500 pmol/L o] A=
oMM EF YA FAE Kol T3t BHBA &0 1,000 pmol/L o] AR E = F JRA7k] 4a2A
7} 433 Golxl = A4S H ) (Figure 3.2).

Table 3.2 Heritabilities (h2), standard errors (SE) and repeatabilities (r) for daily milk yield, acetone and
B-hydroxybutyrate (BHBA) concentrations by herd production level.

i High Low Overall
Traits 5 2 2
h*+SE r h“+£SE T h“+£SE r

Milk (kg) 0.21£0.01 0.59 0.18+0.01 0.58 0.1840.01 0.59
Acetone (pmol/L) 0.13£0.01 0.35 0.11+£0.01 0.35 0.1240.01 0.35
BHBA (pmol/L) 0.02£0.00 0.12 0.01£0.00 0.05 0.0240.00 0.08
Logeacetone (pmol/L) 0.13£0.01 0.38 0.13£0.01 0.39 0.1340.01 0.39
Log.BHBA (pmol/L) 0.03£0.00 0.15 0.04£0.00 0.16 0.0440.00 0.16

Table 3.3 Phenotypic and genetic correlations to the milk yield (kg) in each trait

. High Low Overall
Traits T >
rp r9 rp r9 rp r9
Acetone (pmol/L) -0.11 0.19 -0.11 -0.02 -0.11 0.08
BHBA (pmol/L) -0.09 -0.04 -0.07 -0.35 -0.07 -0.21
Logeacetone (pmol/L) -0.11 0.03 -0.13 -0.14 -0.12 -0.04
Log.BHBA (mumol/L) -0.08 -0.14 -0.10 -0.35 -0.09 -0.22

Tphenotypic correlation, 2genetic correlation

13) 230 opAlE ] A ddATE AAAE A -0.04~0.082] HHE HERA ¥, BHBA

FFL FAFAAFE 02200212 F ()9 BAE vehdo2A BHBAS epo] S7kehd 13)
228 7k4 3t} (Table 3.3).
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Figure 3.2 Relationship between acetone and B-hydroxybutyrate (BHBA)
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7kl 3572 Hl&o| (Shobha®} Sumalini, 2013), AWk 54
F957] Wil ol £ A FAE ok JAEY AEE A=
tsle] o} E3 BHBA 3k = ol Ao © WAS JAE AU 9
<= 853t 13] 2ol thsto] opMlE BHBA - 25 (-
T} (Table 3.3). & olNE3} BHBA @3o] S715td 13] {32 7
Jev AAAEANA 18] 2-RF obEY FRSES 0.088 FHEF ] o] 53t FHA
49w Loge oMESY 4% —0.042 A FAHAeh o|#g Aol thsto] HE el
2 Ao} o N E g BEoAo g obrH Antel HaHE ) 3k ZoA] 13 D&k T3t
Loge oPA1 €] F-aA8S zhz} 0.02¢} 0.1622 4% i, BHBAS} Log.BHBAS 3773
7+ 0.267} 0.32E oAE9] FAHXET} =4 YehgteH, olgs 2= FAANEE =49
A&tk mebA ol E TRtk 13] g FRAH o] 2 BHBA o] 13] 2
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Table 3.4 Coheritabilities between daily milk yield and traits by herd production level.

Traits High Low Overall
Acetone (umol/L) -0.29 0.02 -0.10
BHBA! (pmol/L) 0.03 0.26 0.16

Logcacetone (pmol/L) -0.04 0.16 0.04
Log.BHBA (pmol/L) 0.13 0.32 0.21

T B-hydroxybutyrate
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4. A&

A As7lel sk AYSE AT A ILEel Wik 20 e 9 Ahed 294

g AEA 2L 1 ZL5EAE AWAe Aoz EHch AUl oldlET BHBAY steke 7
= tﬂ-/\“:ﬂ]_ .TL]—E:]E] X]}\]fﬂzli o]_Q__C.,]l,]. o].}(«]]Ef}‘j%l: r,],_‘: BHBA -sLako] 1:—] _g_gﬂ?_] X]A]%QE 3}
Bt BHBAL A 429 BUditol 328 /122 A | ARE 44T 3F S12 &

otk Wty AT ARFAE B8 JPLLTES FA FEA ST 2949 AEAsl
Aol BT} ATk ER U5 AE S8 AEA L D] o) AT ANl D AEAL B4 2
el ZeIAL s dala Tl AAol e QY EE 294 ARA Age] H7 7)
7 0E A7 % olo] tiF AFo] BLY Ao A

rd'
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Abstract

This experiment was conducted to estimate the heritability and coheritablity of
daily milk yield, acetone and S-hydroxybutyrate (BHBA) concentrations in raw milk.
The average concentrations of acetone and BHBA were 135.54 £96.29 pmol and 61.08
+66.76 pmol, respectively, and the differences between high group and low group cows
were highly significant (p <0.01). The estimates of heritability of daily milk yield,
acetone and BHBA concentrations were in the range of 0.18~0.21, 0.11~0.13 and
0.01~0.02, respectively. The estimate of heritability of Logeacetone did not change
much, while that of LogeBHBA increased to 0.03~0.04. The estimates of pheno-
typic and genetic correlation coefficients between acetone and BHBA were 0.44 and
0.48, respectively. In low milk yield group, the coheritability estimates of BHBA and
Log.BHBA when selection was for daily milk yield were 0.26 and 0.32, respectively.
These were higher than the coheritability estimate of acetone when selection was for
daily milk yield. The same trend was noted in the coherihability estimates from the
whole records using both high and low milk yield groups together. BHBA concentration
seemed to be more effectively responding than acetone concentration when selection
was for daily milk yield.

Keywords: Acetone, B-hydroxybutyrate, coheritability, ketosis.

' This work was carried out with the support of “Cooperative Research Program for Agriculture Sci-
ence and Technology Development (Project No. PJ01046503)” Rural Development Administration,
Republic of Korea.

1 Junior researcher, National Institute of Animal Science, RDA, Chungnam 330-801, Korea.

2 Post Doc., National Institute of Animal Science, RDA, Chungnam 330-801, Korea

3 Researcher, The Genomic Informatics Center, Hankyong National University, Gyeonggi-do 456-749,
Korea.

4 Corresponding author: Research professor, The Genomic Informatics Center, Hankyong National Uni-
versity, Gyeonggi-do 456-749, Korea. E-mail: doobalo@hknu.ac.kr



