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(Total solids, TS)<S

12.8

17.3

13.5

12.4

0.72

0.92

0.82
0.2
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4.7

5.1

7.0

3.7
6.4

4.0

4.0

3.5
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3.6

1.2
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o & ALY AlFE A wep ARgshe dsTt Adolst
L, Ao Fdetr] A w5 F9u Vo R dulFoe] F S
o] 20~27%, Aol 10~24%, B3ME(fr@)o] 40~45%, 1 Hro] H7}
Amvlg, v, dAkstA, fFebA, AdA, FAA, BEA F)
2 A F S-(Costello, 2018).

1

=

N

pacs

E 3 4E Ak R AREA o (I PAD

45 H 2HE] (%) H AL (P e 4)

Whey powder 35 g, gaestE, g

Fat powder 20 R vk

Wheat powder 15 ol

Whey protein concentrates 10 Lt B RE A=

Lactose 10 rsts

Skim milk powder 4 el

soy protein concentrates 3 oA

718t H7HA 3 HIERRD, PR A, F3HA T

Al 100
(2) @A Y= (protein ingredients)

O @A /7] FobA o A Aefzh-gS vifsks a4 % 4l
SHAGEAY FAEAEE ol F T TR FULREA, FopA HEFY
g g EE U (yheat protein), WFE®(soy protein) &
o] Az AEA 98 E AT & YA F5E H o]8A] ¥
o} 71 ARgo] AgHola, 7} HIHEA EEH= AL A% Ax
Al A FARE QD EX - (skim milk), -7 %2 (whey powder),
FZAA FHEZ(delactosed whey FZ5 4 (whey protein

concentrate), 7FA|¢l(casein) <.



24 SMAFHEN ) SR E(f
H

Cheese

Separation ki

Drying Acid
Precipitation

Non fat Dried
Skim Milk

Liquid Whey

Drying Crystallization

Ultrafiltration

Drying
Permeate

Whey Protein

Deladﬂsed
Whey

Whey Powder

Concentrate

a7 1. #f7ke s S8 fAs R eaitE A ZEAA

(Costello,Calf Milk Replacer Guide, 2018)
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o] A(layer)o.2 Z¢IA<el mlo]Al(micelle)FE Y =E3
22 olFold Qo Bl F BAHT Fobdsl AN wBHOE
=]

AR 08 =4, A8 A AgIHe Al 2400 2l

5 Jxdl, B4 1470(C14, Myristic acid)
o]3te] waf(short chain) ¥ %4 (mid chain) ¥3}A|WAF(saturated
fatty acid)®] gego]l AA Adake] oF 24%, AA ZstA|AlE F 9

oF 35%2 x}A|8Fa S (Markiewicz-Keszycka =, 2013).

2
0%,
o
ot
4
o
g
N
N
N
k

st =0 Q= dvAdelst & 4 U (Shore, 2013). 3+
ofAl = WhES] Wd L o] F

g 54 A=, B9 vAdEe TS A 2
sk waf W S A YA AT A F7E
A A=ato] A& (chylomicron) &2 AW Ho HEH
(lymph duct)S &3] ANZ F55+= S 4 Z

i (hepatic portal vein)S &3l A5 o2 o]gsle] FalEo=
A oolUA 2 AWE s ZEo] Akl vls o =& AoRE &
H 3 (Graulet 5, 2000).

AW A4 FobAe] AL AT AUA FHUOE 1Y EF
Aol AT, FAFRYANA A=, A 5 1F JFURE o|§

_’|6_



H 7] witol 7Aool sol FolA] &+ AxE HMAME AALE
aHst] Bk AHs w24 B AEY FAE

=2 A B, &3] AMREHE =4

tallow)2} =X (lard)7} l=d, ol Y95+ FAWHY AHs
1 ek 5= 1670(C16, Palmitic acid) ©]4Fe] & xuike] =

i ol =
= AAstL T2 ARE 429 AIREE &&oted gk $-29 Al

gk
ofo

A2 ARgo] AFFHAY. A A gALdE FdAA dFF
(soybean 0il), =+ (corn oil)E @Y S A w2l &=
of A A Ex3 At T 53 HwrE 6 AHAR gEEit
(C18:2, Linoleic acid)o] wi-¢- 3zo} AR&o] ofe]y Wi, AVl
(coconut oil), EF3(palm kernel oil)el A% &, FHA L4k

Fgol U453 Eob olgh wrhel 542 Ad Fh(palm oil)3e] 7
GulE EFS B FAPAL FAR 22 TS Wol ol §

531 ¢)S(Huuskonen 5, 2005).

. Palm

Fat.ty Hol§teln Lard | Tallow Cocqnut kernel Pa.lm Soybean Co.rn

acid milk oil il oil oil oil

C%OZO . 3.03 0.09 0.92 7.5 3.4 = = =
Capric acid

C?ZIO . 3.64 0.1 0.1 44.19 48 0.35 = =
Lauric acid

.Clé.to . 10.92 1.5 3.6 17 16.2 0.56 0.065 0.03
Myristic acid

(.:16:0 . 28.7 26 29.2 0.5 8.4 37.62 10.2 8.3
Palmitic acid

C1.8:0 . 11.23 16.5 18.5 2.76 2.5 4.42 4.5 2.5
Stearic acid

C.18:1. 22.36 36.6 40.9 6.45 15.3 37.06 22.7 23.9
Oleic acid
. Cl$:2 . 2.57 11.3 1.3 1.84 2.3 9.88 54.8 59.8
Linoleic acid

<l 17.59 1.69 4.62 68.69 67.6 0.91 0.065 0.03

Total

%C14 ols} XAl Hl&29] F3 (Various sources)
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Hol-

rH
1ﬂ_.w_u..o
o
B

3.5
3.7

0.94

=

, 2016).

[¢)

=

2.97
2.3

23.79

18.44
1.29

Frohm A}

9
yal

Zgo] 2o 26%, x4

=

(Matsubara

(

3.06
2.81

1.09

24.48
22.46

=

A(12.5%) 0.2 L3S A9, o
o]

on

=

T

-
e B

2.47
2.08

1.19

19.77
16.65

o} 9 2B o] FEe FA growAl oA

s

=
<

2.28

1.55

18.27
1

25.5%, TDN 116%= ©]

al

A H

5% ez, o=
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o 14| 7}
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6. Tl dag A4S diEw T AR % Ha(%)
9] 9] e Sl
} e A 85 B o8 A e B

o ER ER ER ER

iR iR o a9

FeE | g || g || g O] g
S 55.29 6.91 48.51 6.06 51.23 6.40 52.80 6.6
e - - 2.92 0.37 0.61 0.08 1.82 0.23
i 39.36 4.92 44.04 5.51 41.88 5.24 43.06 5.38

(3) Aukrk =

O

o)

SRR 7 ERY AT M =& vEs UEde Ak oF
30%E AA|sF= Palmitic acid(Cl6:0)o]aL, I HZE= o]o] Oleic
acid(C18:1) 7} <F 23%, Stearic acid(C18:0)7} ¢F 15%= <F 70%2]
FAALAT S @Sk AL, oF 11%E  AASE Myristic
acid(C14:0), <F 3.5%%] Lauric acid(C12:0), <F 2.4%% Capric
acid(C10:0)7} °F 17%2] S A WAE, WA @z iAke] oF 3%
Fdstar o] HA AHAs @ 2 AR H &S oF 20%

el

o)
e
ofy
)
X
of

EORR A

jus

[&ol oF 15-27h= SHANA = AA -7 24

g3k 2o YErda e, 8 Alxel &

= Aot opAbrel 29 544 Lauric

Myristic acid(C14:0)9] H]&o] $-fro =4I JHHE LS

ol 9=, Helg oz 'l HlEF AT A gl °] -

ek 7o) sde e YEhged, Wil dEE AAEA
%

(whole milk powder)& A}&3}al = Ao =
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o XEY 8w EE

- 32 2Q0 2AHE FY=Y + 7|5dE + FHH E8e
+ TDN 110% 0| & (powder 7|E)

. o D
2 280 27430 29 9 =2 70% 04 sy uYs SURHREL
Y gg =y, i ESHO] ChaE at oo xM0) 2Hs10 SEET TS8R
'?E% xlgﬂ' E'goﬂ _J‘t_@ AbEba AR EE}'—’-{ﬁ H}.
oMo XYt =8 = (ZHRLA] 7|35 3.0% 014 (EH81A] 7 5.0% 013} R
(EEA 7| £ 3.0% 0l &) . W4 Ofnjsat
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B

uhs ofn]e}

KeR
=]

(colostrum)E H43+ o}

Solx| AFEF o (Geiger, Adam, 2017)

N A

A

I 14,
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Wb A F SA ARl Felste]l Aol BT, THF
g A

A T
2l A el ok Aol glo] A AT wEbA Wy

O %ok Aol B4 FFirt FHE HEFE P2 T2
of uhet gl T 5 Qo] FFHOE FAW Fobd YA T

O Adl we % sk, AAE 4 Aol W 45 Fol, Ayl
oW A2E Sl dese] YRS BelAe owo e 245t

E 8 F P AR Ba UlgR N AES FolEead o
ag | As R L o | oy | wwn | Ay
23 | k) [MFH|E . 0 | xBW) | FF | AP
(&) | (L)

3ka] | 418 £g 3o

15 44.2 165 1.5 2 11 6.8 2.2 1.87
25 48.4 220 2.0 2 11 8.7 2.2 1.87
35 52.6 220 2.0 2 11 7.6 2.2 1.87
42 56.8 220 2.0 2 11 7.0 2.2 1.87
5% 61 165 1.5 2 11 4.9 2.2 1.87
65 65.2 220 2.0 1 11 3.1 2.2 1.87
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O HE&Hf o Fd: 20%, A 1795 11%(110g/L) s =2 &
(45~507C )0l M3t st Fopx] A et 25 F
O Hi AANAZFT 40kgol A A 2Ha}hod] %‘%T A 0.6kgs BXE 65
¥t 6578l AT 65kg o] =LA o]

O J99717F &< A3 VFo=z & aid 5 2.2%, AWE
2 1.87% A

O A% 3d7MA Z=Ar 7o F+ 154k 1514 o4, &% 23]
2~4F 2o 2.0 23], 5F el 1.5L% 23], 65Fx}o] 2.0L 13]= A

#ao] gt ol f F =

—|—‘

O Xf/7] &<t AR (YE]7] AR, calf starter)E 1lkg °]d A
g F A=EE F &
O &8 HPAAH F1roll A A=< 8%(%BW: %Body Weight) 7o

Wagyu ( Japanese Beef )

]‘he feature:Wagyu(Japanese Beef)

e

. Wagyu, raised one by one like a
part of the family

Firiom their Birih until shipment, Wagyu ane ghen
| ndvidudl nanes and nutured like & pan of e
tumily. The fine taste of Wagyu comes from te
tender, laving care that goes nto- their braeding

How Wagyu are raised

Wagyu calves stay at a fam up 1o 7 62 10 monihs
afes ihe barth and will be sent o he caT auction
market. after mmuiucﬂeﬂ unﬂl approx
_znw'r‘em shipment aa
f Weaned s0on after birth, cabves are fod wiEn s,
|\ Tepiacer one by one by hand. Anather exampie of :
o Jender ucslmlw::mmpccmdrmew

On the Llnemnnr Irm, Wigyw ane rased in the beel
cattie baims given indrdual names instead of in
largescale feediols
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O

O WA (chamber type) 2FEZA7]: Z47dA 9 FH2
Al

T UAEE f2, 52 253, Axe 8FAANA AFT
&8 HUAF S A A2 = AZF9 10%(%BW), ALdE= A=

o] 12%(%BW) &<

28X 7] (robot milk replacer feeder)

(1) 2EIE[F7]= A7 vl AA sk 350 ol me} FolA] 9]
Ao gb5eo] Q18 9] =& glo] H8/E AFH o= g3+
ICT(Information and Communication Technology) 7]®Fe] x}%=3} An]=
A oSy 2o AHdS BAE.

m ltl

eholh 7 e GobAel els) $ AN ch SHAY A

(
inss

b do oft M

= W(chamber) FE|S] ER/7]IE, /IE Fo}

RFID(Radio Frequency Identification) Ej 15 <12
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(1) AFHLH 1(ZAFSE, high spec.)
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(2) NAdHE+ a3 A4 24 24

O gz =i (77 d2e) 3
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[EEd-&r]

. 7P A 2 9 (Nukamel Yellow, NuKamelA},

Hede
Y Ve, 29 24%

, A 20%, 9 5.12%, TDN 108%(3% 10)

: Jd¥(rail type) ZEEXE7](Foster Techniks,

(3) g depdE: &t

Hdl wolF 8L/F/L(AAAATE 20% ©l
A}, 85 o]
(4) 7bd stebEl: o] ol 3%, Fw, Ay A7 %
(5) 1PALE Fo: Calf Starter(=F5°FA, DHHlol®) w4 fX%,
300g o] AHAl A=} A 5o

u
R
AL

N

(algorithm) A%

Meonitoring program

Milk replacer mixer

Milk replacer rail feeder

1% 20. Foster Technik Calf Feeder (74 8.4

2)
(1) 2RER7] 10 A 7ol /b5 obd %, 30%
(2) BgF AY Fol BEF 8L WM, BRI/ E DA



¥ 4. U8 18] AHAZ 158" AAA(4)

2t olE, WARAA 2% Wt &

1=

: 1.5L/3), 2.0L/3 %)

Folxe] g el wheh 7hw
2 AFSE 8L 254 739 F0

W0

4 |12 |23 |33 [ 43 | 5% [ 63 | 7 ) 31
23tel 0.8 4151, 63ell 1.2 AFA
%ok 1 [1.5|08|15[1.5]1.5]1.2] 8 el HHZEH HlA
<5 =
#3] 1.5 4, 63boll 0.5 A
Sobx 2 | 15| 15| 15[ 15|15 05| 8 | 0 ‘“LEH i
<5 =
3ol AU A ) 2pe] BT
Sobx 3 | 15| 15| - | 15| 15| 15| 7.5 | D4 vl A R mi
1.5 A= 7.5% 8
F15. e 13 AFHT 2.0218 AAA ()
35 | 13k | 23 | 33k | 4%} | 5% | 63k | A H] 31
4RA A%2.0 AdF sl 276 8L
Folx 1| 2.0 [20]20 20| - | - | 38 P 2.0 siske] £719
TH, T8
Biyf)i ZjLu: 627];( A1 =] &
Folx 2 | 2.0 |20 - [20] - |20/ 8 Foot H:L U
<5 =
AFFe] AAs] Frtsko] 43t 2.0
FobA 3 [1.51.8[1.9/2.0]08| - | 8 wgglo} 5ato] 0.8 AFHZ 8L
= ZF£g
5T, oo
Aadg 2,008 Qs o) 1.5
FokA 3 | 15|15 - |1.5[1.5] 15[ 7.5 | 7~ Aot
A, 3Akl AYHe] 7.58 T8

_43_




Basic Milk-replacer Feeding program (8weeks)

HEF : DEAR
J% Z2 x7| ZL H7| z& %7 a5
=202 : 20E
e
(L) (ka)

o 27 #

8 — 2.0
6 HEs — 1.5
HZ0|1g 27
4 — 4.0
— Q20| 17 (1Y)
D = 0.5

e ABES 712 (Day) o
a9 21, 35 FobA] dEt wol EE(UxET) TeI

O =4 F 1d ‘*Hoﬂ ﬂlﬁiv(Headstarter Canada)E =9
225g/800mL= & Ersle] 13], & 245 £XFE 9

O F=HEF(F7PEARZS) 13%(F9-H 130/L) sE2 Fof (e
3.12%, A 2.6%)

O | AAAFe] 200 o1 A wo] HE(H 8L/F/)

O F35 Al 63 AA(ESokx AA whet 35 7hie, diA=
45} A4)
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7Fa), 609% o], 60Y B o]f AF(65~75kg)

Qi8R Hd s 248 HEs AEYY 3F
(5= 13%2} 15% Hl@) (linear decrease, step down decrease)
o 2 12 S0z 3 3|+ 2% s dgAM7 3"
(%150 T£ 2L S0 H @) 9 (9 H7| 30U T 37Y H|@)
HER F x? . g k- PAT-]
gog | RRER SRR [ W 203
() £3, W (kg)
8 — - : s i /] — 2.0
B2 0|3 72
6 — — 1.5
i - 1# Az 30 — 1.0
TN U Y : \
2 — — 0.5
0 10 20 30 40 50 60
&4 ABE 717t (Day) s

a9 220 % FobA HA dE&f ZEaY Y AR A .oF
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O ¥ 3% 2EXFIaax F8(a29 21)
O & A FoA=zF 8L/F/d, 60Y F ol

O 7] 304(13] 2L, ¥ 43] —SO%), 7] 304 (d7 )
(2) 23 1: Q&7 18 9995 2 3¢ 24 A9

O #H4 A%us] 6 W A4

O thx7: 13 2.0L, 4 43], H 8L F

O A8 1: 13 1.5L, 4 63), H 8L F
(3) A3 9: E]]Q_O :Loq x4 %“E 75_%3 /REVE-]

O AAY =AY ngddzxide vl
O xR F71ad 29 13%(FTa: 3.12%
O Ag 2: FadAZ S 154(ZT: 3.6%

(4) 29 30 d&+ A7 A7l 24 49

O d&# AW Ef 73 A&l FokAl A A=
O tz7: olf 45d e+ A3 v
O A9 3: ol 3574 d&# 3 =

(5) A¢ 4: o 17 A 24 A9

O nZAE AHAL FolA] S T3t s ol WH
O xR 309 5E 60U7FA] 8L Fol& I <F

7+3le] o] (linear decrease weaning)
O Ag 4:
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ol 30U 5UIF 2% HAF, 2047 FA F ol



7F 292 A 7E3be] o] (step down decrease weaning )

[o]f-AlI7] A Fa1]

1. BAFSES: AT 80kg, dFZAHF 0.7kg A5, uFPAHE 0.8~1kg/ Y,
A% 0.5~0.7kg/d AF 3 o

2. ALALSRESF AYPALEE 0.7kg/day, 3Y A% A H o7 AHFHE u

3. SHAYEE: LPAEE lkg/day o] AT

O ‘Breeding Wheel App.(B.#}&5H A4, Embrapa) = o]-&3F &n}
A (mobile) ¥Hg- &4F 44 e
O "&f 223 HEA Folx] AFAdAY A-dA 81& FHAs s

;I
(o]
7] 91 S el wet 23 2o vl X (alternate assignment)

Transition Breeding Wheel

HET «+— 38178 34 (%)
HE! «— 3172 38 ()

HET <38 172 24 (2
HE1 38 16% 24 (%
HET «— 38 15Y 4 ()

HE! — 3P 1sUBYE D) ——m .Z""'-n- fon
HE1 — IHIBYRE D 2 e .

% 230 AAA 8]l HAstE f3 AT wiA
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. A3 2 A F 67 (4(3),57(3))
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A E g8F 2 PR AHZE, A L SAZ
e PEEE S, FARAOPY), B e 24

FORSTER
"W TECHNIK'




H)
Mo
olo

ol

~N
o
=
-
M
T op
- B
Ay
—_
o T
RS
T

el

Gy
o|

-
—~ o
= %o
NN
M\rm o
i
.
-
ey
NE 2
,#.JL o

il
oy
<
o T

il
oE XU

mK

5

22|

=

NA
N ®E a =
N = | 5| 5
ok 9F o =) 2 a 3 B
B o - <
=
N~
AR o o o o o
ok S & & & ) &
2]
1
Ho - -
ok 8 o e o e e
OH#O — —
=
o
TS 2 o | 2| 32
No o) @ S s S S )
w5 = o~ — o~ ~ ~
—
oW
%
oF a ] o e o0 9]
g0 T T
= i
0 K O O KO
w =0 v o R
N — o ﬁa [N e ~
ww M ﬁ T B % D |
Ty | EA U
i N N T
— = ol ol

22 2.6%
2R 3.0%

Zeka 3.12%,

1) TR ZS- 13%:
2) A AZ S 15%:

Z 3.6%,

Z o] o {7744 widd

3) LDW: Linear Decrease Weaning, 8L &=

pf
!
ot

o
To

X

~
jop-

2]

4) SDW: Step Down Weaning, 8L TH&-F&

_5’|_



2 AR T AE FolE BT 2f ATFAE
REG AAE hEF 7ol TR o8 A
P&

YT G FobAt Ha 5% oldom ARG, Y
A0 w2t Qg el e, 7 4
FolA o] ANAZF Aolel BAA foIA7t A

(WAl 315347 323 Y=g
= ~
4o LB 4=y 3
; i 4 ¥
526 (28) s o 12031 9:_
316 318 3.27 L +
HE 3 o il
(7h41)3.15 322 328 20190398 011 =
¢ ‘ l A3 HEl g 190323 o012 o
1 1 20130323 2013 o
) L} 20150327 8015 =
527(28) 20120327 2014 =
2 327 20130328 2016 =
20150408 508 =
P4y 49 412 436 0180111 E @
|$ ‘ } Hd 2 : 20150412 2018 &
I | 20150415 2013 =
b 617(F5) o o )3
411 435499 050418 2022 £
(7HAly 420 428 512 01504300 ‘o023 oF
} b 215 3 20190477 9074 -
1‘ = | 20190432 o025 ES
I 1 20150433 ‘o0p7 o
7A3(E8) 20190432 o025 -
4.22(2) 510514 20150436 028 S
20190428 2023 =
(MAha1s 422 53 511 549 o 26190503 2030 L
0 o] } ‘ = 20190505 2032 o
L ] 2G1305900 034 =
I 1. ' T Tlm p— 20180511 035 P
= 20150512 5036 o
421 428 55 518 20130514 2037 o
20130518 5040 =
I ] ] [ 20190518 9041 *
43 58 (5] 78 8l
2] q] Q O :Loq 3L 20 Hl:ﬂ— A &) H 1 ol A& = o)
s 25 SRR g3 g AdTt vfx 5] =7 A



=K

—_
file)

™

ol

0

i

o}
WE

23]

—_
10

—~
10

3
Mo

)

= 2L/3 R 43 Uy F9

8Le] HE&RE tx+
1.5L/3] 2 63

o

o
Mo

N

ol

—

)

] =9

A

AL,

bt

file)

(8L)<] of

|
_

N

s A
H

T

sk otz A 1.5L% 63]

ol

o = 2LH 43

2)

2

ool
!

ol

o

e (28 26).

2

O dHz-oF A

AP (7} EHE 9F

al o

47kg, T

18).

< YEH S (E

426g3} 366g

1o] %7

o
3
R

2,276

ok 6,120¢,

18).

3
ar

2= Ao® YERE(

]

=
ELN

YR AN 7]

A /kg

: 8,000
ZEHE 12,0009 /kg

o
oo

o

2. 7}

3

=]
2l

_53_



I 53.55kg
(426g)

]

[e]
b2

]

L

¥+ 50.1kg

]

(366g)

2~ E}E 9}

Day

600
300+

1200+

Z+ 13311.98¢g
(24,8514)

2

]

(¢}

3
I

3 10842.52¢g
(20,575¢)

hyA

7F

o

R

H| &

pd

o_])

H713F ok o

Week
S

I 47884.941g
(316,041

]

3L

[e]
z|

19)

&
=

3 46957.665g
(309,921¢1)

(¢}

S AL S RS 6A D 9,0

Al
=

18.

B
rql

12.5~13%= 3 E

VA
it

—_
fi%e)

13%2] thz=Ttsf B

H

Hof ol 8L

[e] Ko}

3.6%, 3.0% TwOo=,
_54_

1

1

1

7ol M =

]

Otz



2~E}E| 9}

hvA

7F

—

[€)

B_H]_Q_o

- 55 -

T3
o op — T
B = e
‘*lou N X @ o0 Ho 7o
X m 0 R b i s
‘IE_VI EnF O_l o0 JHL Mﬂmn
Y ~ el
o = - 5 Lighls *
X mo ﬂ_u N " mﬂl
= ° X e < T
—_ ﬂ Ot .mo Of = 23 = 3 e X0 ‘% N 00
i & o 3 i =%\ 8 2
o =S WL w % o i ﬂo%ﬂro)w
A T lo T 2 5 n 2 8|8 2
T ® R B A 2 L o B 2
MP N Mo W © 4 4 ] | & WO o B
= B ok oo ok B R =
SRR P & % M I . . e
o oo = X . oy I
ot oF op © "I & N —~ | XE
x = N oo Xz T M £ 2 & & T = 2
o T 5 pe A § 8 B 8 e B | M od | &
RIS = Mo Z ol ® g ° A B NAEEIRE:
ok i, ) B8 A e
= X © o o - % %m wm%mﬁ
T =T B R M5 i G 70 K e o3 § 2
=g oS = &N ' oF 5T BT Bl
o = P T (N3 - wow ' X oo | & ==
e D G oo o s =7 )
mﬂzlé = <~ | o o % x
= N = ul B ol m B = (e R X
= om B M N D o DI o | o
. el wE o3 _ X I o P | W
oo fo g W ol O & D = o
Na&c;l dﬁ:T]W Eommh [ 2 ﬂ_iooﬂo%)%\b
PTG, 2 2Z 8T 4 EEI
ok No NS g g2 25 +3 25|85
=y n_rm%aurw% ~ 0 < K oo A %iﬂ&wm
O S m X oW_bZ, L & i dﬂurm(;um 8 =
O = Ti [~ r e < N o ﬂ.o(\ =TS
e ol ol =] W . |, ~ o P g ﬁo(\
O T & ° 5 oz
(63) Jufiean ‘mm_u ..AE
2 = »
<N




EHA7] Aol FopAe] ge-f R nPAE HAFI} el
A= g3 Al S8l 7S 3099 EFRUIE VYR
Agste] ek va AL DAL
Ew NHAE
20 zg x7| Z{ 7| _ =7 F7| s0¥
(L) (kg)
8 — 2 — 2.0
ee I HeEs
6 — EHof =/ A FH0UR AT = 15

ZF H7 UFY o

—x§ 30 72 (1Y) SR 10

7/
| | S |

0 10 20 30 40 50 60
g4 QIZEQ 7|7 (Day) og

— 0.5

O 28, wew A A7l A Ad A

FAFA QoA AT WET vla] 6FAVE FelHel
P woly] At Ef FRA olF AT KA FE

nEAE ARGl EeAsldlE ARFAN gxTmRT ta
T/ ER A TaAA gETs A
H

O "z ATl T de&H Ha F AFAFS 47 oF 48kg,
52kg, 79 LA HA F HFHFS 47 oF 13kg, 1lkgollar,
P o] &AFE Z+7; 53.6kg, 66.9kg, dFE=A =L 7H7F 42607



20).

VS
it

HE Aoz YER(

A9

A

S
!

]

R A

O_] o

°F 26,83491°] H

1,996

=)
N =
o | Mo ~ | w o TR
N o = o | 5 i
xX TR B > o)
L“.WO OW 3 = \G/o S \G/o =
0 — No | B § 8 = R
WE X 0 0 N [ |
Tn O o s N i3S e ©
X X H oV 70
=) ﬂnmo ~ w__...\mo = q
n K g
3 o MM
g B
X o ﬂ7l
o | o))
s
ﬂ(_.m N L |3 | d
COC N BN R I
S5 8 § = W HIEETIEB|IZE) G
= o “ e 0 mK wo N 8
(B) JuBi1apa X SR SRS
70 o ™ T T
- 9 — &O ‘HO LEFO
M X s N
% : T
‘QO ﬂ _50
o —_
I N © o i
M T RN
@ oF I IS =l - Gl
L e
e & ‘Nﬂ OW oW On_ 070 < w * ‘Dro
(€& o Mo ed | T2 S0
R GRS IR I S
N L -
< e
- o . i
L, : )
L, 8]
§ 8 ¢ =8 ° G Sl - -
N N < N 7
(%) WyBiapa o i = <

f

)

171 <

[}

= th 3}

A7 (linear decrease

\

A
(¢}

weaning, LDW) o] wW2alo|A A2l HZ(step down weaning, SDW)

A

_57_

°©



"R

CHE#

M= w a9 un
mlum.wz -~ - [=]
(1
| _/_\_ "
a
d
_|T
2"0_” . 9
El un
~ - i
i ~O
oF w
H ng
] 5 —O
- =
o u
T = -
/ o i
_H_
(2]
~ | —
%l s g a_—
O_u D_uc_u v i
H wﬁ._ d
r.m _..T
I
; 7ore
™ -
1
of
¥ |
o
w1 1 1
P |
ﬂ(& © T o~

ABZHF 7|7t (Day)

T A

1] of

Toll A oz

Fof (p<0.05), EF

d|

44

1014
Hol7] Al

3lo
=

)
A

o f9

=
o

22 ol Al

=
[}

F3 = (p<0.01).

o) 5

=

7
Nlo

3,

T7F Ml
o -]

43

R ES,

3ol A

s

o

B

o0
g
o
o
N
xa
e
—_

)A
B0

E

21).

-
It

(

LHERA S+

572g%

or

bk
i

jare)

B
ol

&

1

H

5

21).

5 &

A}

AQHP, 18

1 A4

%o

| 8 2a5= Aoz YERE(

10,341

ok
=)
4,287

3T
it

%o

_58_



__..u_.u
s 5 3 3
(B) Biapa
- =
K{ 0
o
=
- o
=l
-~
- w
$
-
=
et
=
e
=
£ 2 § & =
(B%) WBrapa

7+ 53.55kg
(426g)

I+ 65.27kg
(572g)

o

[}
z|

]

L

24

(e}

+ 13311.98¢g
(24,8519)
7+ 15803.47¢
(29,138

3

]

(¢}

I
hyE

Rl

OJ)

I 47884.941g
(316,0419)
 46318.15¢g
(305,700¢

€]

]
]

>3

Rz

7} 2~ ELE] 9}

KN
T

2 Q4|8

)
=

K

Nr

A
=]

No
s
el

wro
i

<0
=)

(e]

O

O

(1) &7]

o= F

T

T

(O NEFA(Nonesterified fatty acid)

3

o}

o

oﬁ
oR
A
o

olo
T

B

—_—

)

—~
file)

ze)

N
eg

ol

O NEFA9]

of wel o

> 71

=

RS-

=]

i=
a

A}

_59_



2 Hol(1¥Y 32).

I o] F71(60Y

o

)

2 ) NEFA<

O BUN(Blood urea nitrogen)& &

T A (28 33).

Ho
0
=

715 ol

=
°©

2ol

de BA(24 32).

BUN

NEFA

[T )
g{ B0 @0 @l o
Fr e e

14

-

¥ 4

N\

R

=
~

T
w
-

T
=

(ip/Bu)

(i M R
Wy W00
%Ma“auaua

$4

t 4

T
oy

=

el

0.3

0.2
0.14

{inoww)

7] %o} &3 NEFAS} BUNe| ® 3}

23!

TH

_60_



0.4

0.35 '
R? =0.0446
= 03 - -
= - i
2 025 v
E o2 SR, T
&= 0.15 L -
g ® ..".0' '. ‘ i ¢
0.1
0.05 00
0 5000 oo
o 5000 10000 1 2 ’

1Y MR EHE @

a9 33, aFAE AFHZF o] 7] NEFAY] a3A
(2) A FA 2 AY A AE

O TP(Ed | Albe} GIbe] &), TG(FAAH), T-Cho(F FH=HE)
718 A F A L Ay R e gish AP (2H 34).

ol
rlo

O TP U279 A3 BFolA ER/7] A F3bel] & WstE HolX
gotor, 16, T-Cho 5 FobAl gl w=t HAab s

A o] 2 e (0] 45, 2014).

O Glb(globulin) Z+rol ojgt HATA o3y} = Oﬂﬂro] 9l =t ] Al
T ZRHadR <l S7HE G ;

o sswelo] BasEE TgFld oA AAHen Freh
[e)

N

(o]

kAl o o]

[ele] = -

HI

O (&) 28¥¢#: TP, 6.3+0.6g/dl; Alb, 3.6+0.5g/dl; Glb,
2.7£0.5g/dl; TG, 13.7£23.4mg/dl; T-Cho, 101.8%35.0mg/d1(°]<*
T, 2014)

_6’]_



ALB Glb
5.0

4.5 R S
Pl #5 - agl
40 oo ool
3 - uu3 5 401 S S
5% - uzd =) - um4
= = 3.54
N g B 30
i T 25
2 30 50 2 a0 80
Day Day
TG T-Cho
80- R 150- o
- an ug
] 282 1001 aw?
=} - usd 5 ugd
E‘#ﬂ —+ azd E‘ - uzd
= g
204
T
I " TR
oy Day
a9 34, X77] 5 % Alb, Glb, TG, T-Cho%] ¥}
(3) Wl Wy
O Glu(Glucose)= EXLEGoz, X F7] Folx7t AAste] w397}
n g ols EajEo] b-UBE AR dF F

=
0]
b/ ) 2

O b-HB(beta hydroxy butyrate)©= A3 A8 &= EEgo] w3 nAd
o o8 wEF AR uk29s) gl uldl 8% B} =
OV] et AT B EHF7] ndALR AFHFo] St

Bell wrek bip <A of AR W) W

R L]
[e)

o olFolAn At Ao WA 4 3



b-HB

Glu
0.8+
] - g=7 e
- H 1
im- = il 2 04 = 3:43
E, —4 %;4 E —— =94
504 024
: 30 60 I 5 5
Day
Day
9 35, £f7] &F % Glugl b-HBe] W3}

O W&/ AFAF(LEE 7I)% o]771(60€4%) €% b-HB +A7} &
o AHAAE "= AoE Hol XFH7Y & FEe A
A7k Sk WS W FAAIE Ao e (Y 36)

e R?=0.1765
E 35 =8 p
W ¥ %
?l_; 25 e----‘:’- 3:.; "f:a; L s ©®
- 20
& 15
b7 |
o 10
o 5
. 0 0.2 04 0.6 0.8 1
b-HB (mmol/l)
2% 36, &+ A ZF ol f7] b-HBele] A
(4) "Wy A%
O =F25FH odgs gAE WIs=  Glbet TA(ZE  34),

GGT(Gammaglutamyl transferase)s= X9 A3 S =A

olaErAle] Awa AnPA} Aol . 2HFel AFQ

_63_



=

J 8ol A

ol A

2 oA 7n/Cu W] &o] T

VR
3t

Al

2ol Glb, GGTe] 8% s&= & o tx7

o T T RN A T
rened M wE . _]WL T N M
| R | [N fre)
TREE R R
P T o & X o o T
- G =5 K n SR S
o < 0 dﬂ ﬁ,.t Z#O
- L 0 &= = 2] )
X i Spzw N2
3 | = S5 2 But o8
15 o = = - g - ‘_Q- P N Et Hi
R \ L Tafy "RLEXR
D )
3 = L =T
py = A ~
= . 24 T W T L X 9
? % ) CHRL A
. | E ooy o L = B ot
ol 5 8 2 ¢ = = o o s MO %oﬁnﬁl]
Y Sl — Oﬁ X ™ s = N :
> & RO S B -
7 A E o U CEL= T
7 BEELE L R VI o O
7o b4bb Box Y wow o M
oy < oF o A KLI]NF:.L
— 0 X = )
) o N To RO e
ia g _ 7 S R TR S T
) N T~ o N I
Hr I B R BN . o
G- 58 w7 o0 B L°E
. fi I pEiA freies
= <N T =
7T SO T T TR A TR
_— ~ ~— o0
30 . oo w T WD X =
RO N N e R I
i 5 8 &8 ° SIS b
oF - = ) a2 N KT No M e Y oy %o T

(@)

o1 9.

=

j

Hol o] f7ldl A L(2.0~8.0)9
- 64 -

= Aoz yEhe (2 39).



AST

- r oom <

W®0 0
% e}

t4

0 0
@

£t

&0

Few

T
o

M= o
g
a5

44

I

(i)

[T
LA
TR

b

AN

500+

o

200-

150+

(1)

Day

Day

D-Bil

T-Bil

- -
y &
4

4

[V I T
b |
b TR T

£y

0.3

-
K
w

t 4

oot
b0 0 50
| e e 1

L&

QF &% AST, ALP, T-Bil, D-Bil W3}

o

_|T1234
Kl B0 B0 W00
i T T T 1

REE.

D o B

t

0 @0
e

¥

w00
o

¢t

Lo
\ )
@ =)
o s 8 =
0 ©
=
o
@ % ~§ o o
- - - - -] i
(IpfBu) &
-~ &N ™ =
L e T
[ T T T
-2
T
¥ = o
3] S8 a
e
g & =8 °
(1)

15+

_n_l-\23.4
L
oW oW W

g &

gl

40004

30004

(1rn)

10004

60

30
Day

&2 (K, Crea, LDHS} =2 U] Na/Mg H]-& W3}

- é>5 -



O Hg(5), Pb(d), AI(EF

O #A&A4Ae] 71s A% 2 of Ca/P Hl&2 dix+ 3 A3l
A BT ERT7] A el A 4 $1(0.8+5.8) el Eo] wHAlA
Alsh FaAGA L] @S FAGE Aew YEEen, REa
222 e 2w = U Na/Ke] A9 diET 2 gl A
B Efzrld Hle FrE s AEdUS R gl A
ste = Ao® YebE(HAAR S 2.0~4.0)(L¥ 40)

calP Na/K
104 8- B
- =7 - Oz
8- - uzl " = ugl
=D =2
64 - AH3 - a3
- w34 4 - um4
‘.
2 2
0 - T T 0
2 30 60 2 30 80
Day Day

9 40, ¥4-7] b 2y W Ca/PeF Na/K vl & W3}

(6) MUz #4 A%

-

O 5 Ca(Z#)e P() ZAF dz=7 A5+ /7] A F3tol

Al ZpolE YA ekskem, Bk i Ca®t P HA] AR A
S YUl Ef7] A kA AR 91(Car 500~1500 ppm; P
100~300 ppm)E YERH(ZIH 41).

= o) Cad} PR EFE Ng(hHlH), Na(FER), K(ZE), Cu(T
a> Zn(ebel), SeCAEH), M(B7h) 5 B4 9L mlud e
e ATl BE L A7 AR e,

d

1

15), CA(ZI=F), As(H]4%) 5 =k 1y

_66_



e R
.

= e

9] o

iP

Ca

M — o o <
Kl @00 w0 @
[ e

e 4

M- —
K @0

=

i ]

™ o o=
B0 80 @0
1 e

§ +

124

104
8

(Ip/Bw)

- — o om o<
K w0 w0 TR0
e 1 T M T}

¥ B

14+
12
0

(Ip/Bw)

LS
Lo -
w
s & £ ﬁ ®
® a
]
ey
r T T
(=3 (=] o o
=+ o [=] o
L] o~ -
wdd
[ e S I
K{ @0 0 0 0
T T T
LS
w
LO
w
] -8
le & o
<
Fen
[ oy
T T T T
(=] (=] =] (=] >
< m =1 (=3
(=1 =] w
L1 - -
wdd

Day

Day

1.

_67_



?l_

233 A

T FolA HY dEF vH =

g

24,

23!

T71 FokAl A A mlal(ad 42)

hya
s

3

!

Al
=

—~
10

ruzel

Nd

i
-
o

TK

oo

1.5L/38] 2 63]ol 1}

T

43

i
.

23!

!
=

el

o] 577g/L & A& 49} I

—

¥ 50.1kgC & <

g

D2

oA T ol

O Ad+ 1:

el

Nfo

oo
W

52t <

.
g5 %

I 58.6kgo.2

g

3

ol A F°|

O A+ 2:

_68_



Nfo

oS
<

Nt ¢

=
g5

I 58.6kgo2 ¢

3

i

o) 4 %ol

AT 3

O

[N

—

I 66.9kgC & <

3

3

o) A1)

YT 4

O

K

(B4) WB1apA Bulueaps

T
(=)
o~

T b AdFSAFED R ol AT (5) vl

i
<

TH

file)

mK

e
T2, 39 H

o4

3

4%

T 47kgo. 2

3

D2

o A H ]

7]
4

= 1
ST

!

:[1

49

3 56kgCo =

g

o

#)2e)

J
H

x

¥ 52kgo

E

o

_69_



it dbkgo 2 AT 5 7t

[©]

3

3

F ol

A
H

Fa

[e)

T 1, 48 4t
1 o] A]

J

ks
=]

=

=

Al
pel

=

8

™ = oF W H oo =
(8 of T w B 5

5 o ~ oy
‘OI nﬂu \m 7U Jl Mﬂ ﬂ
Ho N Ao o " H 2o
o 2 U o
R 9 T m W

s = dp _ P H R
Hcm sy o =) ok jdll B g
X o o
B R N K g o = ECY
o zo XE Mo o <0 i . A Lv
R oy B TN gy Moo 1 5
b o ® ofF — 7 o K € F

= ~ olo %o T _ _ _ _ o
o — = o R & 2 ™~ © )
ﬂ - ‘_mﬂ ﬂﬁ (By) ayeju| paad LB»O
=3 ﬂm =~ TE o P s

o )
io — ‘W,A O#U _UT O_H Z,.# ‘m_vﬂ_ :.L Le

— AR O_H T n O#

o w9 oo N o
° Jﬂ Wi Jl S

do T o T X o & B9
B i o T w M ¥ T
N - woX T I Njo 0% X
o N o = o= o " @ MAT
N W T o om N " .

M ay oo~ = N
Lo Yy Wb &
S R A s - LI

£ _F Nl o
MM S B oW <P ok = o <

o _ ~ B o)l N 0 7 .
safe 7038 b
[ R g s 8 ° g
W ol T o M o mo (By)exe3ul M M
O O

_70_



o mgow Hujo Ay FT

1

3|
-

2

(1) ZA4d:

Plo

ol
HH

.
;.OO

of
B
Nk

Mo

I FA71/8] 57

-
TH

B
i
do
o

2

~N

oAt Fobx] A

N

L[_L

olo

b, A

&

R

1

e

%]

X

o
b

o

M
Mo
olo

oo

_7’I_



(2) A D Fobx] AL meste] EH F7) & FolE

A7Fo] st ‘Awd A7F ol Z = 1= (SDW,Step Down
X

Weaning Program)’ W2 AeH(E 22)

A A +r
A F ofn B, &x T;LO%
e EF(F7EARS- 7E 139)S Y 8L, 2L/3]| 2 43] 302
7HA

Awa A7 olf ZRaW, 3098 olF tEf FelHe
d 800mLy Hrtsto] 35AFe] LA 4L, 1L/3]= 43] 56U

o] & thrl A 800mLH FzHske] 60
o F717HA AR 1kg © 4 Hefst

Step Down Weaning Program (60 days)

597+ 9
1A 7

e s AR
S0z | =g =7 =2 7| 29 37| 201
L L 2L 1% 48l 8L 29 ko)
2= FEY) ATy H2 ee &
6 — oy 29 72 | Hz01g 3% |— 15
1L, 19 43, 4L =9
4 = < 10
— 0 S0 F Y nE AR 20 :
2 - V4 — 0.5
I | | % | | =
0 10 20 30 \ 40 50 60
=M USEF 7| (Day) 5UZH 1Y gooml HH ol &

a9 44, ASA A7 o] Z=Z 13 (Step Down Weaning Program)

_72_



ofj

28HE

334,838 /F

olz] &F Ho T2 F&EA HU}
=l o
o 37 o T bz o)t}
&N TS 243 AT 2 A8 29 Score
(2208) (R e) F5A%) &
47884 .941¢g 13311.98¢g
(316,0419) (24,8519) 53.6kg 4 13
(426g)
% AQH]E : 340,8929/%F
46957 .665g 10842 .52¢g
(309,921¢) (20,5759) 50.1kg 5 16
(366g)
Z A0n 8 330,496Y/5F
56231.429g 12130.43¢g
(371,1274) (22,8414) 58.6kg 3 15
(485g)
% 4~Qu§ 393,968 /F
51950.648g 11063.80g
(342,8744) (22,855¥) 66.9kg 1 9
(577g)
% A9n)E : 365,7299/5F
46318.15g 15803.47¢g
(305,7004) (29,1389) 65.3kg 9 7
(572g)




H43

OF
010

Kk

=)
40

ok
ol

23!

N 7o
Balicel!
ol ~
TH
<] oF
< o
fo =

o
XN
o AR

My

ToR

fof

—

!

IXEREE

o=

, 1984).

|

L

o

vl
=

A~

o
=]

AFA 223}

d FolA7F

af oF

A ZAL

=
)

ol

me
m

or

—_—

0
o

ojefl uwhel, Al

NERRS

~
file}

I Al

*

=
pu—

e

_74_



2020 39 13¥-~20201d 7¢¥ 18¢

225 (222 1057, 44H2F 125)

ol

(3 4%, o8 32%, e 10%F, Bel 6%)

N

AE o]

~

7] (PMM1B EPV230 5L)
pe|

Homogenizer (IKA T25D)

R EET e

7]
7171

!

Rl
Z_%7

[

=

}

k)
pad

: MilkoScan(FOSSMATIC FC)

LS|
&l

H

)

T
i

A

L (RA
GC system 7890B(Agilent)

).

ol

o

h

SEEE

H

R

g

i

23).

7
it

H

°©
=]

N

=

)A
Ho

=1
=

AE A

_75_




O Hol FolAE Byl Jo ojnaiE FHA AgA7 5 F55 A
Hatol 7123, 423 A2 Y8 A BRASS o]kl on =
agA7IaL, w8 B AE F Ao fEel A ole A A7
(PMM1B EPV230, 5L)& o} 8Al9} ¢3 54], 1d 232 #AX4E A

]

O &3t Bfe AR FAE 543 3, 50l FHo| dAHFS A8
el AF3PEA) A (Broad Specturm Microtabs,Advanced Instruments)Z
o] dH= JdFxAd 74, =

l 2H gA/2% 54|, 23 &

AXE o|2310] S E HH J

T H71E 018510 XY mhf |

LY |A B2}

[ Yut 4= 2y J [xl'ﬂﬂiﬁ !-‘4_]

e ag My % HH2| 2Py #ZE 3P (Homogenizer, IKA) AHE] X A 22|

S 45 B9 2H AH 2 AAe 3

_76_



=
=

Al

A

ol A A

Aitol 271 F5 ¥ 7

o

i

70 A 2}

o

RS

)

147} olel e

fr 5%
o AF
HEH o2 22F (224 105, 44H3F 12 F) 9

]’
Xq
=

-

|
S

°

71l 2]
7] 2]

ENFESES

e

<

A

B 4

il

Al 7]

WA 7ol 7} 24

A
¥

o

i

ted vl

A e Axrte] HA4 1LolA Hu 5.5L74A o}

°©

]

Pzs
=

=1

1=}

o

o
Holil
A4t 4.26ke/ DT} 2.64kg/ D7 22+ A ok 1.6

3

[e)
L

Aol et

, HFF 7] =

3.49%g/

&L )

(lactation peak)
o
HdU7] F&F2 2+

A7) ol

—

15 1.6~6.2kg/

)

B

o]

_77_



of H5He)7]

] 52 o 7] of

O ol ALl A el A3E 3

—

T
M

o?
R

—

0

i

ﬂJ_.O

)

o O
AT .

= 1o Al e

Az

A1
A

)

71el elsl =

o
T

.Z_l

= ol

i

ol
oF

o
T
il

i)

!

3ls
X ©

X

2}

of ¥4 A7A

—_
fie)

ol
—_
file}

o
K-
o
xr
i)

7A

=]
Run

(¢}

A7

MON(Milk Urea Nitrogen),

lol=2 R AH(bHB: beta-hydrobutyrate), HIE}F 7}A9]

S

ZAHHCF), Z=9(CP), 9 (Lactose),

O 485 (13%):

(Cells),

Al 2

Z

(SnF: Solids not Fat),
Aceton, H|E}
(beta—casein),

Unsaturated Fatty

Mono

(MUFA:

A

s
(PUFA: Poly Unsaturated Fatty acids),

els

3]

23!

A=
=

]

o

o
BHA]

&}

Unsaturated

Ay
fin

s

F(Saturated Fatty Acids),

LN

B2 B

Acids), ©7H=

A]

HEAH(Total

AL BHA]

=X
o =

1:1(;—}\

Fatty acids)

L4 (A A, Holstein )¢ o

ol
oF

i
E

s
il

"0

_78_



7} (Reference range)

puy

oF
o

q
K

3.7~ 4.5

2.9 ~3.5

4.8

8.2 ~9.0

W

o O_H
= o
o Mo
Iy o

12 ~ 18

0.15

0.1

2.5~3.0

1.0

0.1

2.5

1.2

oF
o
o

ol

4.84+£2.22

5.36+£3.26

4.48+0.66

10.58£2.92

1441.41+3414.06

14.26+11.13

0.08+£0.14

0.06£0.07

4.07£2.52

1.67%£0.81

0.35%0.06

3.12+£1.28

1.75+£1.26

%

%

%

%

x1,000/mL

mg/dl

mM

%

%

%

%

e
ﬂu.o
T
af

ZA%H(CF)

) (CP)

W

< (Lactose)

F(Cells)

Z

Al

Aceton

(b-HB)
HIEE ZHA <1

(b-casein)

(MUFA)

Ot

<
=0

HIA

AL 3HA

(PUFA)

iz

jruse)

&)

* $H- (A% Holstein &)Y

R

g

il

o

il

el
.

I 12.5%5 43

5

Y2

BNy

s
~

15.4%=

_79_



T A7 oF 4,509 4.8%% 7|E

] MUFA, PUFA,

[e)
Er

o
-+

o

o

-{51_

g 9

A9 54

o]
H

SHA
AlE

mhe AR b
1

i=
i

Wi

N

folmm #AsA &

of v &R YEd=

)

A Wi A

ojp
ok

-
el
oH
i

W

i)

o)
HH

A
Sxs

Aol & Kol
= BAA

ol et
AS

L=
[€)

TMR
+

Hkslo] 7ha G RvED

o

A

=0

H

3 37F2] A

=
2%

23] (GC system 7890B, Agilent)

, Holstein &) W

_80_



(2) B9 Bf A 24 A3

O % /e A4 AANtoZs =2 v& 9% Palmitic
aicd(C16:0), Oleic acid(C18:1), Stearic acid(C18:0)2 A A+
Ab ekl oF T0%E AFA| st Ao =2 YUERI .

O ¢d8A e vpe} o], /7] 29 A3iAE A 7 Uole 43
FaEol 4% G 9@ Sk ko] FQaskd], 39
NHd= w2 HE <o Myristic acid(Cl4:0), Lauric acid

(C12:0), Capric acid(C10:0) =& Z&3ay, ) 2L Zx=4k 3t
F AA A oF 19.7%5 AA A S

O A& U& AR Jol84dS 7HAAL e 4389 s3olA 3hs i
FE O AHEHE o AL 2SS v B A, w9l A WA
S o F99% st A4S FAW W Oleic acid7F B4 A&%+=
BAEE Hol7le Aoy v e Fo4 AolE HolA asks. w
2hA gk B W AAE 2AS Folve AMRY fA el wet
U @S W7l A A3 71zl oa dAT RHlER x4
Ha e Aew FAHEAF(1H 47)

O 3¢9 BF At 2Adel et Bie A%, A ol 1984

O 0]

dol| ghp-gsta] x| o] wEg W&ol Ao Fddd], o] A34E E

F 9] Myristic acid(Cl4:0), Lauric acid
id(C10:0) &, THAFAE o] g9 -7
= ZoR %}aﬁxﬂ Sk (19 46).

(C12:0), Capri
vl sl oF 2u) o

> &
4 &

O a8y, B A9 AP 23, 3¢ 2o dub A8 WAl R (4
Z~, Holstein )9 At A&

T A4 BH U A 2ol QoM T FolF zpol= W
Kol (] 9
=] T a

kN
AsEA sk

_8’|_



Palmitic aicd

sere @A Awatel

(C16:0), Oleic acid(C18:1), Stearic acid(C18:0)¢]
oF 70%% tebwkal, EFA9 14(Cl4) ©]&he

] 2 A sk oF 20%%, d9-9F ZUs xS B
(19 46,47).

35

30

25

20 | |

15

10 l

ir III

0 Jll

C10:0 C12:0 Ci4:0 Cle:0 C18:0 C18:1n9c
=3t (1984) = ¥L(2020) = HL(Holstein)
a9 46, AF9, FAA1984) A Al B FAF H]3L(%)

35

30

25

20

15

10

5

0

Cc8:0 C10:0 C12:0 C14:0 c16:0 C18:0 C18:1n9%c C18:2n6c
EMESE mOESEY sRUEY =AST =HI
a9 47, 5708 3 B4 o A 24 vjal

_82_



A& Az 23

24,

il

17%

ok
2

23k vl o,

o 12.5%21

T=

¢}

]

by

el

o

Ho
el
7o
o)
N
e
o]
HH

fuy

[e)

ok

(2) A"

=0

oF
i

ﬁo

2 3.7% Un] oF 18% =

1

o
=

o
e
L

==
jant

™

_83_



LHER.

S
=

2 3.5% H] oF 35% = =

)

kel
=

el

—

0

el

o

ol ©l Fol 1.29 H|

1
=

[

o

o)

 4.5%9F 4.8%% 5%
A7} 22d sk A

j LN

)=

[©]

|

by

Aol obd ol

T
T

771 oA

ol

pis

o

]

by

FobA g

T
T

. 9]

240 YERG mpe} ol

Q]:

L=

3
ar
[¢)

5}

°

b
- 84 -

<]

T
T

w2}
40~75%F o]

)

o =

2] 4

<.

-

3

hy2
}; 3549

°©

Qo o
w7] ey

2

4 WA

20~40%F o]

94
(5) 71ER(AA



o!
it
&

v 7}7ko] A3 s

b

|
it
&

o
=

43

29

she

4

4712 o

Z_'

=], 71 A A

]

7)—10

uy ]

o 734wl

hya
-

A Al

A

S
) S

ol

Arachidonic acid(C20:4 n-6)<]

T

.

]_

S

AHA]

3 1.658) =A YEE.

)

)

o

9 28 TDN(15% NA))
[Z=X]"(4.8%) x 2.25] + =29 (5.4%) + 73(4.5%) = 20.70%

2~ 8% TDN(12.5%
[ZAHH(3.7%) x 2.25] +

1

h 84
1
~

O
O

(3.5%) + 73(4.8%) = 16.63%

==

)
Nd

=]

A YEbE .

=

AL

3 TDN7}7F ©F 3%

S

Bl H

A

Tp

o

[ZAHH(32.0%) x 2.25] + 2T (36.0%) + %(30.0%) = 138.1%
_85_



i)

[Z=X]1F(29.6%) x 2.25] + 229 (28%) + 73(38.4%) = 133%

3)

FHEF(F7PE A2 ) TDN(AL
[ZA9F(20.0%) x 2.25] + 2o (24%) +

27

F(55.4%) = 108%

&

H| 2l

= e

L oA TONZF7F oF 5%

S
“

ThHEF= °

22

A+l

H)

i

fi%e)

| wo} e

3 AAT

S]

[e)
T

o

=K
o

!

e

o

7153,

o 39.4%) o = TDN7} 108%=

o
I

(

?

- -+ TDN(15% <47)

3t

O

[Z=X]9F(4.8%) x 2.25] + 29 (5.4%) + 73(4.5%) = 20.70%

oN )(\Dl—)

2~ XS TDN(15% ¥
[Z=X)9F(4.42%) x 2.25] + 229 (4.18%) + 73(5.73%) = 19.86%

1
=~

O

FHEF(F7FE A ZS-) TDN(13% H%H)
[ZX]HH(2.6%) x 2.25] + W9 (3.12%) +

22

(7.2%)" = 16.17%

&

URC I il

Nfo

o
_Z,_O

=
=

Fo] TDN7}

s

= 34

w] oF 19.86% SO0 Z - T8 (15% AAH) 2] 20.7%S}

Fol TDN7F7F &4

3

HA w2

)

H| 1l

_86_



Al 16.17%<]

N
B

—r

0

N

ol

ks

!

xAO

Fed 4% o]

S

<

A, Aol A

A
A
&

S o)
S8 A

&

HA =4,
= LR,

Fol

15.5%=

F TDN7F(20.62%) =

ksl
gl

]_

‘A
oF

Aol

o] 5% ©I

%._

BAA =w0o] 13%2 HEA] TDN7}

o8

N
2

+

B

N
el

o 5%

=i
RS

Zo)7] o

GRS

A =

s

al

o =
=
A Aol QlofA WEEA]

-
X

Ho
o

)
olo

sl 3
=2 =

o] A7

=
T

ol
=

o] TDN7} ===l

O
Hr

B

o} ] of] A

e
o

o

TA7] HEF A =710l

hyaA
-

15 7 Aol A

=
T

3

a7

of H]3] TDNS A

[e]
o

T
-

oug & AAAC

o)
=)
ofo} 3.

A

of
o

B

2o

&

= ojme] 9

g0

E

Al oM o g FAAAZT

HH

32 =S TDN7F 138%<]

iz

i)

o)

E

ol

TR

ok 80% =<1 TDN 110% ©]&d-&

_87_



7
{of
ok
IH

TDN 110%

TDN 138%

20 30 40 50 60
To olF
E7 717t (Day)

10

30
©

-

39 &0l X

(1)

oF
o

o

!

ol

)

—_
10

o
0

<
=0

Aol FAsE] t g A

S|
~

*A 7

)

g Fol@Ael o

A el A

gy, #

A7 AT}

N

S (19 46).

O webA, olv]

d

_88_



[
T,

K

19 S (19 49).

3

2ol Wl #4)

KoR
=

el

0

Nd

o

)

Nl
s

s

g]

R

A A2

ZHA AL .

)

BR

o

40

35

30

25

20

15

10

C18:2n6¢

€14:0 €16:0 €18:0  C18:1n9%¢
B MRS 2 nTLIIARG (3:1)

uA4EUER

c12:0
LEEHER

Cc10:0

c8:0

Bl BT

!
K

<

TR

_89_



(1) A=A A4

2A)

1

Bl A

g

Sy = (47 % %

O DH H}o]

A

O &+ Aitel

SEEEL

Az A= 3o 313

O 20199 10, 129 A& Al=x A= 39 23] X

, 714

)

o

e

4

O 2020

_90_



(1) A& 1(2AFF, high spec.)

Al 101 o= 43

5

A

A

<M
o

_Luﬂ

Eal

O 13%

(2) A& 2(LWHALSE, normal spec.)

fite)
N

0

Nd
o7

olo

N
P

el

ok

o
B
iy
M
1

0
e
i+

IS

2.5

=0

H

3%, ZA

vy
=L}

o
Nd

el

T

3k

o
)

O 13%

m

20% T

—0

H

24%, ZA

i
o
N

Np

d

o 7]

%1-

e dE AF AP F 2

[e]
Ag'é‘

=
[e)

259 423 7]

3z
ar

(2) A

¢F 300kg(50kg x 6-)

O A& 1

O Al

¢F 300kg(50kg x 6-)

& 2

I3
=

_9’]_



34
>,
o
)
ofo
do
N
o
o,
bl

Az Fa A% o)1
o SATERXl(whey protein)
TTTow 12 - - -
Ga 0 94 B 55 94 Tl
e S 3(lactose) -
(whey powder) =

)
[m)

U2 (mineral)

« 71X|Ql TElAl(Beta-casein)
"o o S XXl (whey protein) AR 2O (whole milk
T e S X"Hmilk fat, TG) powder), ErX]E9(skim
(milk powder) .
e S H(lactose) milk powder)

e OJY|Z(mineral)

Al O e JJUlO
N2 Qx| 519 (coconut oil, TG) o5t 2K xat
e IO =
(plant oil) S (palm oil, TG) WO TIUS - 3
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A A H e 21411.444840.9
37614.2+677.8
2.940.3
X8 27 0
382.24+41.6
6.340.5
o ZG =) 26.2+11.5
2*3 813.2459.2 533.8441.5 61.7+2.7
. 4.140.003
FG 37 612.3+95.0
538.5+0.4
273.349.3
R 19371.4+3159.6
35534.241209.5

- 105 -




olo

of
4

ro
olo

(D) o

o

27

7] FobAe] mYAE HAF] Rl 1)

o &
ar T

O AFT 13 204 =

gHos A

o

[ g
"o

F71 witell 27571 izl H

5]

i

BR

le;

Tol M A st

_fOD

Al
=

=
)

T
T

O izl A

ok
2]

- 106 -



=2 Ao UERS.

£ 31 BEWEFCF7IEARS) 2 AREH 1,29 AF W&
. 3 niy F Ht & mhe] & JHE
* e Fo] 28 HL(S) LA Fo A0 HL()
& 305,700 29,138
28Tt 1 168,141 40,082
e 2 147,992 36,577
(79 1@z 2 A% 2 29182 L2 2elE 9 E|RAY )
[H&fF € 1P 71F4HA 71E]
1. 08 8,0009 /kg
2. A&+ 1: 4,500 /kg
3. AEH&H 20 4,000 /kg
4. F}Z 2~EH: 2,0009 /kg
5. E]|EA(ZAFE): 6009 /kg
84 10004
2 - [Oj=4 - g3
o e - 4g?1 800- - gyl
yg3 2 3 dgR2
6004 /
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4004
21 2004
0 T T T 0
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#33. 9y S Ues 98 5% 2 Y FHAL k)
% +
o F e ¥
20194 1,372 483,964 31,892 47,953,803
20184 1,676 628,019 21,442 33,132,576
2017 3,279 1,625,815 15,621 29,963,937
2016\ 2,107 757,424 13,928 26,554,653
20154 2,058 1,109,774 12,223 19,062,248
201404 1,398 621,017 15,043 32,279,565
2013 4,489 3,481,543 14,158 30,152,499
20124 733 585,412 11,750 27,289,154
2011 369 184,350 10,352 21,901,268
20104 355 273,575 6,882 16,402,562
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A24 . 39 FolA] &R/ Arde] AAH AA THA]
1. =l 5 71 A E4ks F4
Zh, @A U 7Y SANERE o)) e €EE Bf dSs B o,
SH--7F oF 164w+, A A7F oF 31wH52 YEFF(2020d 99, SAHE
ol = A) (3% 34)
¥ 34, MG (1471L ol A) 3 AL
T - A A
15714 36,817 8,580 45,397
1671€ 43,735 5,685 49,420
17714 55,752 3,274 59,026
187014 61,943 4,334 66,277
1971€ 55,892 6,368 62,260
2071< 31,448 6,159 37,607
2171€ 23,799 5,963 29,762
22704 21,921 6,279 28,200
2371< 20,257 5,785 26,042
2471<4 23,192 6,629 29,821
2571< 24,155 6,157 30,312
2671< 30,380 6,851 37,231
2771 < 33,846 7,138 40,984
2871< 40,557 5,880 46,437
2971 < 48,137 3,619 51,756
30704 54,787 4,025 58,812
3171€ 47,005 5,662 52,667
32714 24,636 4,950 29,586
3371¢ 19,664 5,022 24,686
3470< 16,270 5,417 21,687
3571 14,440 4,470 18,910
3671 o] A+ 81,1946 19,4555 1,006,501
Al 1,540,579 312,802 1,853,381
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%38, WS Ef 2 A ¥ a5 A v
A% (kg) A% (em) A 3 (cm) 59 (cm)
T
o) 8-+ 3 o) 8-+ ) o] & 73 o8-+ 73}
A A 30.6 28.0
(1.508) (1.400)
309 49.6 38.9 74.8 70.2 80.160 72.498 86.380 78.280
= (49.62) (2.450) (1.177) (1.488) (0.770) (0.681) (0.915) (1.207)
609 67.8 58.3 84.1 78.3 84.90 78.033 94.230 87.890
- (1.94) (2.500) | (1.003) | (1.558) | (0.679) | (0.734) | (0.994) 1.582
* () F 3 #
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FooA A1 1 ()
o] fr4 & AALE (%) Wﬂ%ﬂ%)
AL 3571 715t
1.0 0.08 19.48 6.25 74.27 23
2.0 0.66 24.35 33.09 42.56 57
2.5 2.72 17.78 24.90 57.32 34
3.0 0.84 10.21 17.52 72.27 277
3.5 0.62 11.00 36.40 52.60 39
4.0 1.47 26.60 24.77 48.63 108
4.5 0.46 15.71 34.29 50.00 22
5.0 1.54 21.90 19.24 58.86 65
5.5 1.00 11.43 1.43 87.14 10
6.0 0.49 7.37 23.00 69.63 34
3 1.03 16.06 21.91 62.03
frela=(P) 0.7170 0.5257 0.0467 0.4752
(Hdgked, s9-Ax=adeds, 2011)

HAad 4= H % (N)
o]frd#
A ANA Y FH& T H A 7ol &
1.0 25.19 85.32 88.52 6.53 28
2.0 34.33 82.94 62.47 9.54 67
2.5 35.03 75.29 57.57 6.11 30
3.0 35.31 82.77 58.92 8.47 309
3.5 37.72 82.40 61.57 6.29 47
4.0 40.59 79.65 63.13 9.90 119
4.5 32.33 82.33 69.74 8.98 24
5.0 41.59 78.14 64.77 10.75 67
5.5 38.10 83.45 61.50 5.00 10
6.0 35.93 78.43 63.58 10.37 46
3 it 36.37 81.33 62.28 8.75
ERHP) 0.0552 0.2162 0.3452 0.2106

(A, AT YL, 2011)

- 129 -



X
B

mK

of upeh 2

o
oF

<

A

7}, ofu]2g)

=y

oF

o1& 7HA L

!

WA Awe @

A

" =

M
e

Ton

ol

0
Bo

= A

L=
H

o &l A

g

2}

A= TA

mK

Ao (18 46), AlE o] 3+ 0]

)

< 79 s

J

S

=

PSS (19 47).

oels

- 130 -



dedA = AbdolH, ofel wel A

2
A el g A 14(C14) ©]

bl vlsf =2 AL

A Al

o
T

L

H, REe A

L
=

b= Aoz ofAA

o) 5

oA 71

Aol feld el gl A

T
T

of ghelr <lde] WolA

B

T

o

1SS (19 49).

S

o

Az Al

o e

A7 E e

=

2},

A
=

sto] TONS w327

R

- 131 -



—_
fi%e)

X 27).

= (

Aol =

[e)
T

°|

A

Nlo
o

wolT Atelell <

o
IT

AT &

o

olp
5

%

A

B

o
o

o

ol
HH

N

(19 57, 58).

oA A}

B

A]

b

XO

"0

T Apolell 4

CEST L

T
a

=l

44

REER

o
olm

£l

N
2

N

B

ey

JHE ol§

o
&

DN

Y

!

4YT

= =Tt

o Lol A

iy

Z

ofi} Ao ol

zke] fol A zhol7h LpELA

2l o]

ol

ol
o

o
T

B
T
B

me

ol

(19 69).

HH
W

- 132 -



E87| | 847 2l
A=jog ngaba d3 JE| ol'ﬁ'?l 0|_$ '.“‘.
SOPK| MEC| RO A g 2T
P nusmaNzENE o e
TR #UEHH| 824 84 .."" _jggig
! nEME 43 G o " yyw
FEE YT e
48 Y8R 1 ] L
0|97 nMALE
.......... a0y
| I | * 3
0 1 2 3 6 7MEy

=4 o|&72| HES24
a9 69. A dF e 995 B9 1A R AFHZF TS 7HAd
StA |, Yy okl = Xf7] FobA o JAFEFTE LutstE o 9]
=], 20004 Z=EHEEH 7]E FSEF LA giH], E/7] FolA| 9
O8h DA 2 o4, B AT Felahs olew, A e
27 (Accelerated growth program)’ tal] Hgo] o]Fojxa
A=, A3 =T X7} oy, ol A vMEE T2
S T3 9 =2 olFAlTS @5, A FolA|o A Y-S
AAAA ‘A & (metabolic 1mprinting effect) & &3
AL T FAMNS S & 5 Ay =S 5 (Brouk,
2004) .
E7] - FolR| S Al7]e] A aE SHol lojA] B Ao A
MEA == 21

7bdel ‘AR ook 8§ Fo] T2 229 (Optimized
nutrition feeding program’ ¥} Y& Fofoll A A A= A
7143} 21 (Accelerated growth program)’ < /;‘:_137‘—4,2 H] 1l

A3 BE AR G5 gudle AT FAE 2 Row A7

- 133 -



| oo

o

Iz asefol
3

ﬂwMO
Hilﬁl
3 " 1
mﬂmﬂ ng]
G M_mm
Eo,ﬂgu 1ﬂ|7AW§ioNﬁ
o X cs -
H@ﬂ ﬂﬂgm;v%. ﬁ
= ovﬂﬁé%ﬁumu T3
2% 3w =7 ik
3 wau%%%m P o
1_:01 _aaovo]eulﬂgoﬁo < &n&
dlﬂ.&a Eﬁ&ﬂﬂolan_rm &o@o_u 40_2
o5 5 % Ao _ ol = T B X o™
oy A o wIMo;dﬂ7Ho U zomﬂ
ATMM] _ZE_oAHl_ﬁTﬂ &, o ﬂ.E
7 ~ ;01_ 0 O OLJ._l
~ —~ Hﬂ_z_ﬁ_k ﬂAl_HﬁO ]ﬂji7 LL
_%AT_XL ]Lfd. o _zo\m X
JH —_ Qﬂ X mK .m 2 w =K s ‘l# = O,A “leA
Ho IS = 3 i) ox L < B <
< %@T@1m§ @%m% -
Wﬂ#% o_._‘*&aﬁwuohﬂ AoﬁPmM m@mﬂ
g @ym&@@% ﬂ%mw ®
Eﬂro :othm/ﬂ,_oxo M_lmﬂo ﬂa_%o
o = a %
OA7 tlomzvogaom]ﬂ %u%i =
Loa_. Vo_iﬁ]_wo_ux _Jz.ﬂun N
T o a i BT x = 9 o
LT . b L A B 55
) ﬂwumm%ﬁlw S Lw E
) B \_O R _ )
s %Lag_ ® S5 o
S 1%@%%@ £ b 5 5
s w;iﬂLHWiw o R 4 <
ﬂ%lmﬂ%m @ﬂg;ﬂ )
Emfmﬁvo oy kP W
e e 3% 2%
o U ,m, ofn We I ,AW Mrw " ”
blo ln__vmo] mﬂv:
o
LY t 3
() o ML
!
b
oy

- 134 -



B

Mo

Tod

0

Ho
o)
!

M

gy

X

sl

3

2

Al

¥ 41, 19 70).

= A= (p>0.05)(

S
=

3 2 13 (Step Down Weaning Program)’

vk, A

52 o e

)

To-

op
B
10

i

Bt 1FAte A H(ks)

15.28

11.04

w ol 7AIE(kg)

rg

65.2

63.7

572

575

IApA &=

2APd =

g

= = =
) - ~

(6x) ubram

Week

- 135 -



o

A 274

op
0%

¢+
T

2

g4 =

o

]

(1) SolA F2EA 9 P 7tol

| 8t A7A FFelM s

=0
=

O 7}k

Hn

SotA A B A}

=
fu

o] M= o

9]

WA oA &

of Azl A

oF

= X

H 2]

)2

3

LEIRCRER S S P

(2) Ak AAF WA, Ak TR, RS 27

5 oAl A

olv]

| .

J|

AR 1Y

- 136 -



H71 =,

5]

of A AR AALTE A

o]
=

el

o

A= o9

-
X

ofule] o3
A7

=
=

O Fo}A]

5014

=12
=

of ] 9

o
el
Wi

olo

TR

N

i
—_
file}

gleoen oju 9

e

ofv] s A}7&

<
T

}i]_'

=
=

[e)
35

o

(4) A

)

‘T X - A 8k(epigenetics)

)

ok

B

Gt
o
I 0
N

gl
o

of AojAl Elo} Fi= alAo} A7)

=]
=

1(genetic imprinting)’ ©°]&k

o
vl

ol

, 2010).

(Bryan &

13}
.

®

TR

?l(metabolic imprinting)’ ©]2}

- 137 -



<
o H =
i o o %o
T o e°
N T
umo T
e L@ = =
EE _._MO il
5T g : wr
: ‘_H% d_]ﬂ X o0 oF
wwi$ § .
i m - ol o
X R K ﬂﬂ _._u 10
n_rm : z SCI
SR 2 w |
;01_ T ‘El | JvO
om0 :
? _ ﬂmﬂ_ _ﬂnA 1_l1_
it | E = 0
57 : . . Ko o Ho o
Ex_ o T o% ’ = : o_a ‘WD ‘ol
n_Al : : 2 ) Zio unl o o b
: : t e o 2 R N -~ Ho op 2
o B o o e oF A @ :
%T 3 : ¥ | o - s o B
2 X = ok o AT T N = —
1r ‘mwl MW.O O_H n__ : x .".Mﬂa o —_ X 10°
) B n z A Wl = (= =% i - :
; : : w1 . o — NS
: : M_ h - % & — go R X 5
- o%o E.o ) 7A ..ﬂA..l M < o) ‘.:o N =0 MM
: 23 — %l * A < == —
1 7 . , S Al AN o> U
ﬂﬂﬁolﬂluﬁo? ﬁ% Wﬂ _ N Mm_ do &
3 : w_ o7v = U o8 N
3 ERE
3+ w4 ;i
5 % A
o AR
=
N o it 5 Wr
~ Wo Mo
= MoRT

O
L.
O

- 138 -



R
O

M 2E FobA| AA7IA =AM %

o
=

Ho

4 AlaL

[

T

a

Ao =

SEREE

=

=

g

w47}

=i
=~

uglel A4 Fu

1

-

A

sl M 14 SolAE A%

S

7}

A A

A

o

e

ol

of ejA 7]

]

$Ar o] AgarH] g =)

1

-

- 139 -

102

=

cole] weEr A3 JE AR

AA we M2 e

Aol AR, ofme] W

ol A 7]
T,

1

A= H
ggolet= =
O 201943 12
HFE (marbling score)E
of glojA <F,
=olA U A



7F o3

T
_foT

a3k

A FobA A

1A=

9|

!

<0
7

ol7] At='el thF E7kel A<

pill

—

o

'FolA]

o} TApekel

B!

FobA 4

.S
KK

3|

s

B

O =l

FHT FRAGA A Aol § 2

2 g
A 71

S|
~

O

T

o

# o]

!

o

=y
o

B

(2) =

O dAq7HA =

Z o
1

Zoll Hla] i

=
=

of 7h

- 140 -



=
o

A4

2]

g} A

O
o7

O}%

<

014 A

(2) &

e

-

A3 ATl S8

o

o[

ofmshe] whe Azlel A7) 9% @

e
o =

%x

(2)

3F AT

A

- 141 -



QA

2 o] o] A

FobA A4

1

)
h

Coo ol

2N
7 54 gl" 9 1,000

o

T

Y Vs Z2a
800 /kg)e] 7tAo =2 /54,

Ao,

Fe AH o]

T
T

==
-

Bl

S

Sk
=
5 7]

oFoll 4] 2
QR AT

Tk 57t

LN

(1) =

o Az

<

kg & 3,000~4,000

==
RLN

7 B9y 7]

oF
olo

o

olo
o
N

(3) &~

N

—_—

B!

o

o

7} 7}

&

- 142 -



(2020)

A

A %4 (2020)

o

[e)
T

(3)

5] (2011)

=] 9

A= - ~(Brandnomics).", HWZ=E}FI=(2019)

(2020)

nR

pu—

A

—_—

ol

U LEZ RS

ki3

_?4

(8)

"fﬂ“?‘ Zg‘o]-X]Q] *é;é]'oﬂ o=

2~ T

o], et al.

(9)

392-397.

3| #] 32.4(2015):

3
5)

%]

/E)L

)

A"

ki3

http://jlec—pr.jp/beef/39-characteristic-en/

Sephadx Gel oo 9]

A 26.3(1984): 282-287.

(12)

3] (2015)

2]

A 23] 9

(13)
(14)

HAE., et al.

661-668.

P8 =] 44.6(2002):

- 143 -



(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

Abdelsamei, A. H., et al. "The effect of milk intake on

1

forage intake and growth of nursing calves." Journal of
animal science 83.4(2005): 940-947.

Abe, M., et al. "Effects of fatty acid composition of milk
replacer on digestibility, incidence of diarrhoea and

n

lipid metabolism i1n newborn calves." Animal Science and

Technology(Japan)(1992) .
Albright, Jack L., and Clive Wendell Arave. "The behaviour

of cattle." CAB international, (1997).
Matsubara, Atsuko., et al. "Effects of a high milk intake
during the preweaning period on nutrient metabolism and

growth rate 1n Japanese Black cattle." Animal Science

Journal 87.9(2016): 1130-1136.
Bach, A. "Ruminant nutrition symposium: Optimizing

performance of the offspring: Nourishing and managing the
dam and postnatal calf for optimal lactation,
reproduction, and immunity." Journal of animal science

90.6(2012): 1835-1845.
Bartlett, K. S., et al. "Growth and body composition of

dairy calves fed milk replacers containing different
amounts of protein at two feeding rates." Journal of

Animal Science 84.6(2006): 1454-1467.
Blum, J. W., and C. R. Baumrucker. "Colostral and milk

insulin-like growth factors and related substances:
mammary gland and neonatal(intestinal and systemic)
targets." Domestic Animal Endocrinology 23.1-2(2002):

101-110.
Brown, E. G., et al. "Effect of increasing energy and

protein intake on body growth and carcass composition of
heifer calves." Journal of Dairy Science 88.2(2005):
585-594.

- 144 -



(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

National Farm Animal Care Council(NFACC). "Code of
practice for the care and handling of dairy cattle." Dairy
Farmers of Canada, (2009).

Chua, B., et al. "Effects of pair versus individual
housing on the behavior and performance of dairy calves."

Journal of dairy science 85.2(2002): 360-364.
Chung, C. H., et al. "A biometrical study on milk yield of

Korean cattle." Korean Journal of Animal Science(Korea

Republic)(1996).
Costello, Rob, "Calf Milk Replacer Guide." Milk

Specialties Global(2012).
De Passillé, A. M., and J. Rushen. "Adjusting the weaning

age of calves fed by automated feeders according to
individual intakes of solid feed." Journal of dairy

science 95.9(2012): 5292-5298.
de Passillé, Anne Marie, and Jeffrey Rushen. "Using

automated feeders to wean calves fed large amounts of milk
according to their ability to eat solid feed." Journal of

Dairy Science 99.5(2016): 3578-3583.
Amaral-Phillips, Donna M., et al. "Feeding and managing

baby calves from birth to 3 months of age." Cooperative
Extension Service, University of Kentucky, ASC-161,

UK(2001).
Flower, Frances C., and Daniel M. Weary. "Effects of early

separation on the dairy cow and calf:: 2. Separation at 1
day and 2 weeks after birth." Applied Animal Behaviour

Science 70.4(2001): 275-284.
Soberon, F., et al. "Preweaning milk replacer intake and

effects on long-term productivity of dairy calves."
Journal of Dairy Science 95.2(2012): 783-793.

Geiger, Adam. "We can influence mammary growth." Dairy

- 145 -



(33)

(34)

(35)

(36)

(37)

(38)

(39)

Calf & Heifer(2017).

Graulet, Benoit., et al. "Effects of milk diets containing
beef tallow or coconut oil on the fatty acid metabolism of
liver slices from preruminant calves." British Journal of
Nutrition 84.3(2000): 309-318.

Kim, G.Y., et al. "Studies on the changes of milk
components of korean native cows during lactation
periods." Annals of Animal Resources Science
10(1999) :101-.109.

Hadorn, Ulrich., et al. "Delaying colostrum intake by one
day has important effects on metabolic traits and
ongastrointestinal and metabolic hormones 1in neonatal
calves." The Journal of nutrition 127.10(1997): 2011-2023.

Hammell, K. L., et al. "Sucking behaviour of dairy calves
fed milk ad libitum by bucket or teat." Applied Animal
Behaviour Science 20.3-4(1988): 275-285.

Hugi, Doris, Rupert M. Bruckmaier, and Jurg W. Blum.
"Tnsulin resistance, hyperglycemia, glucosuria, andgalactosuria
in intensively milk-fed calves: dependency on age and
effects of high lactose intake." Journal of animal science
75.2(1997): 469-482.

Huuskonen, Arto., et al. "Effects of vegetable fats versus
lard in milk replacers on feed intake, digestibility, and
growth in Finnish Ayrshire bull calves." Journal of dairy
science 88.10(2005): 3575-3581.

Reddy, Kondreddy Eswar., et al. "Early weaning of calves
after different dietary regimens affects later rumen
development, growth, and carcass traits in Hanwoo cattle."

Asian-Australasian journal of animal sciences 30.10

- 146 -



(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(2017): 1425.

Jasper, J., and D. M. Weary. "Effects of ad libitum milk
intake on dairy calves." Journal of dairy science 85.11
(2002): 3054-3058.

Jensen, Margit Bak. "Computer-controlled milk feeding of
dairy calves: The effects of number of calves per feeder
and number of milk portions on use of feeder and social
behavior." Journal of dairy science 87.10(2004):

3428-3438.
Kang, S. W., et al. "Studies on milk yield and milk

composition of Korean Native cows, 5; Effect of energy and
protein levels during the gestation period on milk yield,
milk composition and pre—and post—partum body weight of

"

dam." Korean Journal of Animal Sciences(Korea Republic)

(1991).
Otomaru, Konosuke., et al. "Blood biochemical values in

Japanese black calves in Kagoshima prefecture, Japan."

Journal of Veterinary Medical Science(2015): 15-0381.
Lammers, B. P., et al. "The effect of whey protein

concentrate or dried skim milk in milk replacer on calf
performance and blood metabolites." Journal of dairy

science 81.7(1998): 1940-1945.
Lee, H. J., et al. "Growth, blood metabolites, and health

of Holstein calves fed milk replacer containing different

amounts of energy and protein." Asian—Australasian Journal

of Animal Sciences 21.2(2008): 198-203.
Khan, M. A., et al. "Structural growth, rumen development,

and metabolic and immune responses of Holstein male calves
fed milk through step—down and conventional methods."
Journal of Dairy Science 90.7(2007): 3376-3387.

Khan, M. A., et al. "Pre-and postweaning performance of

- 147 -



(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)

Holstein female calves fed milk through step—-down and
conventional methods." Journal of Dairy Science 90.2

(2007): 876-885.
Khan, M. A., et al. "Starch source evaluation in calf

starter: I. Feed consumption, body weight gain, structural
growth, and blood metabolites in Holstein calves." Journal
of dairy science 90.11(2007): 5259-5268.

Khan, M. A., et al. "Starch source evaluation in calf
starter: II. Ruminal parameters, rumen development,
nutrient digestibilities, and nitrogen utilization In
Holstein calves." Journal of Dairy Science 91.3(2008):
1140-1149.

Markiewicz-Keszycka, Maria., et al. "Fatty acid profile of
milk-a review." Bulletin of the Veterinary Institute in

Pulawy 57.2(2013): 135-139.
Montagne, L. T. R. L., et al. "Intestinal digestion of

dietary and endogenous proteins along the small intestine
of calves fed soybean or potato." Journal of animal

science 79.10(2001): 2719-2730.
Montagne, Lucile., et al. "Influence of dietary protein

level and source on the course of protein digestion along
the small intestine of the veal calf." Journal of dairy

science 86.3(2003): 934-943.
Mourad, G., et al. "Composition and nutritional value of

raw milk. Issues in Biological Sciences and Pharmaceutical

Research, 2(10)."(2014): 115-122.
Funston, R. N., and A. F. Summers. "Epigenetics: Setting

up lifetime production of beef cows by managing

nutrition." Annu. Rev. Anim. Biosci. 1.1(2013): 339-363.
Shore, Kathleen. "Understanding the fat in your calf milk

replacer.", Progressive Dairy(2013)

- 148 -



(56)

(57)

(58)

(59)

(60)

(61)

(62)

Steele, M. A., et al. "Advancements in automated feeding
for calves: where we are today and where we’ 11 be
tomorrow." Proc. Advances 1n Dairy Technology. Western
Canadian  Dairy  Symposium(WCDS), Red  Deer, AB,
Canada.[Online](2004).

Kang, S. W., et al. "Studies on the determination of milk
yield and composition in Korean cattle." Korean Journal of
Animal Science 42.5(2000): 639-648.

Kang, S. W., et al. "Studies on milk yield and milk
composition of Korean native cows, 3; A study on
physico—chemical properties and composition of Korean
native cow's milk." Korean Journal of Animal Science
(Korea Republic)(1991).

Kang, S. W., et al. "Studies on milk yield and milk
composition of Korean Native cows, 5; Effect of energy and
protein levels during the gestation period on milk yield,
milk composition and pre-and post—-partum body weight of
dam." Korean Journal of Animal Sciences(Korea Republic)
(1991).

Tikofsky, J. N., et al. "Effect of varying carbohydrate
and fat content of milk replacer on body composition of
Holstein bull calves." Journal of Animal Science 79.9
(2001): 2260-2267.

Chapman, Colleen E., et al. "Effect of milk replacer
program on calf performance and digestion of nutrients
with age of the dairy calf." Journal of dairy science 99.4
(2016): 2740-2747.

Wijayasinghe, M. S., et al. "Growth, health, and blood
glucose concentrations of calves fed high-glucose or
high-fat milk replacers." Journal of Dairy Science 67.12
(1984): 2949-2956.

- 149 -



o A

i

9
pal

Ho

)

O
R

T

g0l 4 2]

BIEECED

ZA}E=

KA

oﬁ

0
L
!

it
<]

X
)

10

ZAPZE HEEA]

I

o
WH

B

A
=
ok
ﬁo

—

~H

B

o

Abolofl
ol

=
=

e}

Holil

[e)

=

7] (lactation peak)

o

i

FORA Zpel7b EAH e, dAlR BNk o]F dF

s

0]

F H]

-

A ey

34
Hd 7]

amwo

il

|
-
oW
|
e
4

B

- 150 -



747} ot 4.26kg/ D3} 2.64kg/ D2 22F§-oll A < 1.6

[}

e BA(ad 2).

ot FAfo| A YERd AAE kA F2 9 Ao Ml
7] A AL H 3.45kg/d, ERF F HFFH U =Y
A5 Ht 781U S

B

7.

6-

22
N
e
M
d
ol
e
Y
g
o
=2
k=)
gl
=
do
J
rx



P_Ol A %—L%.

o 7oA Aol glen, 44ke= 24bgel HlE] T (crude
protein), HWE}F 7FAI 91 (beta-casein), MUN(Milk Urea Nitrogen)3} %

o gy 9l gakEe] ghabo] A ke

e 1,

® 1. vlFH7Iek HkE 7Y gk % 2 AR (Mean & SEM)
H] -3 o 7]+ H] - QFA 7]
Al 4319 275 4319
& 4.25740.287 2.64140.325 3.633+0.389 1.31440.333
Crude fat 5.294+0.579 4.238+1.118 4.909+0.697 5.200£0.551
Lactose 4.655+0.065 4.35240.195 4.965+0.109 4.492+0.222
Crude protein 4.86140.222 5.425+0.520 4.238+0.173 4.281+0.457
Beta casein 3.653%0.149 4.03940.400 3.225+0.126 3.20940.363
SnF 10.220+0.165 10.546£0.440 9.900£0.266 9.552+0.455
MON 13.706+0.847 16.326+2.155 11.445+1.344 15.936 4 1.969
b-HB 0.087+0.054 0.117%0.040 0.059+0.034 0.13840.038
Aceton 0.21340.157 0.365+0.230 0.07740.057 0.148+0.034

« Wi AN F HAdgte 7=

wx HF 7HA] 169 o] % 109

B 2199 A @
Zte] Bt gk

- 152 -



i)

0

0
3o

o
N

oF
o

. (SnF: Solid Not Fat)

(¢}

74 31

7F.

<A

15. 4%

ok
=k

)

il

o

KeR
= .

M

o gFol

al o

I 12.5%E.t}

3

ol 3

il

)

=

20%

Z AW (crude fat)

.

Ht 4,842, Ao H]

e

%= x] vt

(14 3).

olp

B
—~
fi%e)

W (crude protein)

oz §x

- 5%™

Ae ol

e

H e} 7FA] <1 (beta-casein)

2t

=
3L

W F2 FAE AT 497

o
T

A% (Lactose)

v},

4.5%2} 4.8%= 71&

ok
25

- 153 -



o 4 Ax= A Zo] 5% o]ate] HlES YEMINS.

O 2 A9l 4 Ak RE u]g QA AZE i wobthrl o]F uj gy =
et 5% WelE FAIE(2H 5).

Ol

™,

gom, 2
T8 Y= AS B 4

9

4 A
(24

5).

32, r?a

nlo

AL, HE} Slo]l==A] FElE o] E(b-HB: beta-hydroxy butyrate)

O b-BE Agxo w29 utga AAHEE Iubdg 28k 2 U=z
g5} é;—?: AVEFAl 9 U 0.1mM 9] b-HBE Ffralal S
(1% 6).

Jo

o}, o} E(Aceton)

= duxdeor & wf A= A=A F
=R e das FARH - W 0.1mM WY b-HBE EH-sl

O

SnF Fat

0 50 100 150 0 50 100 150

- 154 -



Cas.B

Cru.Prot

=]
o =

1
150

T
100

154

=
o <

(%)

1
150

T
100

154

Day

Day

Nd

MUN

Lactose

- 2M
— A

1
150

T
100

601

L &
{IpsB)

Zl 2
o =

1
150

T
100

8-

Day

Day

DR S IE I BINESE

3
)

Aceton

BHB

24
— A

150

Day

Day

of W& g E+°] BUB(H) % Aceton(--)

e

- 155 -



3.

=]. O [e]
e BH AN 2

e 82 A= AAHAoZE 2o H|E 02 Palmitic
acid(C16:0), Oleic ac1d(C18-1), Stearic acid(C18:0)2 A=A =4
Ab g ekl oF 70%E AFA| S Ao ® YERGS (K 2).

k9 Bl o 9 S Ay e =2 dHE o=
Myristic acid(14:0), Lauric acid(12:0), Capric acid(10:0) &<
sk, BASG 14(C14) olsthe] w2 S A e A
A4k oF 19.7%E AHAISH = .

2= ATy 2=AF A, gy Bt dnb e WA (A A
Holstein &)9] A|WAF A& vlusgls o, 99 S22 &
Aol B Ul Al Al ojA Y FoA Aol A
A &

NFWER 1, 29 A 2L FHAA F 9o Ane] B

of 7 wol g-rslel = Myristic acid(14:0)¢] #F=Fo] gh-5-9}

2ol Efol vlE] ¥ Al Lauric acid(12:0)9] d=Fo] oF 3u

2 FES B, A4 Capric acid(10:0)¢F Caprylic
Kol

Jo
>
>
o
i
o T
o
%
ks

Al Stearic acid(C18:0)7F $H$-9F Z o] B Fo vl oF
3 2 vk Oleic acid(C18:1)9} Linoleic acid(C18:2)9] =&
=2 Zo® YERE. Palmitic acid(Cl6:0)= FAFSE &S HQ.

2 x4 5L Fa

& (F7IEd 2 9-)o] A HMAE N H

FIARF(3:2) &3 A EA FAAA 7]Q1ek Aoz A&

9% A ZFo]E Hol:=d|, Lauric acid(12:0)¢] dtaFo] 39

o] ol Hla] oF 5ul) =31 A AER] Oleic ac1d(C18.1)7}
e

1
bk I
S} Aol W fASE B Lhehd.

o o B
4o P oo & AN
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3E 2. S9/AA B, EF/AIEU S, TALEY] AEAE 24 B a(%)
BN ¥4 | 94 | w4d | Ak | A9 | A
AF | A% | A=9 [9ew| gshe | g8
C4:0 Butyric acid 1.08 0.98 0.15 0.13
C6:0 Caproic acid 1.08 1.08 0.15 0.21 0.18
C8:0 Caprylic acid 0.93 0.92 1.82 0.79 0.81 0.83
C10:0 Capric acid 2.34 2.43 1.88 1.10 1.09 0.88
C12:0 Lauric acid 3.60 3.50 15.64 10.11 10.71 12.63
C13:0 Tridecanoic acid 0.03 0.05 0.04
C14:0 Myristic acid 10.61 11.17 7.66 4.05 6.05 5.34
Cl4:1 Myristoleic acid 0.50 0.76 0.05 2.15 0.15
C15:0 Pentadecanoic acid 1.02 1.00 0.11 0.23 0.23
C16:0 Palmitic acid 29.77 32.08 32.19 34.55 33.92 33.82
Cl6:1 Palmitoleic acid 1.41 1.42 0.21 0.39 0.50
C17:0 Margaric acid 0.75 0.70 0.13 0.20 0.19
C18:0 Stearic acid 14.49 14.63 6.65 5.50 5.28 4.46
C18:In Elaidic acid 253 | 2.09
C18:In Oleic acid 25.64 | 22.86 | 24.04 | 32.10 | 31.95 | 33.64
C18-2n Linolelaidic acid 0.00 | 0.19 0.01 | 0.29
G182 Linoleic acid(LA) 262 | 281 | 7.27 | 7.24 | 7.41 | 8.41
C20:0 Arachidic acid 0.23 0.21 0.29 0.30 0.30
C18:3n6 gamma—-linolenic acid 0.02 0.10 0.03 0.03
C20:1n9 Gondoic acid 0.07 0.03 0.13 0.14 0.15
C18:3n3 a-linolenic acid(ALA) 0.14 0.27 1.25 0.24 0.27
C21:0 Heneicosanoic acid 0.64 0.50 0.13 0.14 0.08
C20:2n6 Eicosadienoic acid 0.01 0.01
C22:0 Behenic acid 0.06 0.03 0.07 0.07 0.07
C20:3n6 | Dihiomogamma-linolenic | g 14 | 014 | 0.02 | 0.03 | 0.0
. Eicosatrienoic
C20:3n3 acid(ETA) 0.01 0.02 0.02
C23:0 Tricosanoic acid 0.02 0.01
C20:4n6 Arachidonic acid 0.33 0.20 0.02 0.03 0.03
C24:0 Lignoceric acid 0.04 0.07 0.07 0.07
. Eicosapentaenoic
C20:5n3 acid(EPA) 0.01 0.01
s sk mAR 31 £ 484 fA9%




O O OO0

1. 7|8 X 2213

Step Down Weaning Program (60 days)

HER 1Mz
S0 | (EZR =7 =7 H7| 22 =7 20
L . 2L 1% 48, 8L 29 (kg)
%= e ATy =2 gee — &l
6 — Hoy 2Q 72 | H# 019 7T — 15
4 = 1L, 1Y 43, 4L 29 - . 1.0
— Eg 20| 77t (1Y) I AR 20f ' '
2 - V4 — 0.5
I | | e | Il e
0 10 20 30 X, 40 50 y 60
=M UBEF 7|2 (Day) sU7H 1Y gooml HZ o|e

a9 1. AleA A7 o] Z =1 (Step Down Weaning Program)

2 =39
47 Uk & SA] Agsle] vi2 & X F-(675g/2400ml)
A (1gG) 180g ©ol XS H == JAFZxF w9

ujo] RHE olu] HFHI A US 2/32 2HEs ] F
oF7F wEdl AR A Fde] AT A Euk Fo
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O MAte] A= Besta, Fobd T U w5 Jusb A by
Qe A AR
O A=t A% B35 A T

o Fobx A} 1w

THAZ 381, FEH 1512

a Nz 2% | ' 1 ! ! } l'

48h 24h 12h

a9 4. FolH A} Am AF

(1) Asfd =

O AF Folx] AAZF Alzt=d Fof

O 13] 100g/2L H&= Fost 3% Hd 3™

O Hzx AAF ol 43A12F &k 12k dald As &, d$F 13
w9 (13)

O 12 g8 3ol 6A1ZF o] %, 24X7F &<t 22} a4 F

O 2zt A3 d Fo ol dl&F 23+ Hof(23])
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O demutolal Ad, 1Y 13] 14g F9]
O A& Az} o] Fof A, (dald 100g+sHAy A 14g)/2L
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