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SUMMARY

I. Title

A Study on the Protein and Energy level of Holstein Steers to Produce
High Quality Beef

IT. Research objectives and Significance

Approximately over 39% of all beef consumed is Holstein beef.
Traditionally, however, many dairy farmers have considered their male calf to be
a by-product. Over 10 years ago, petty farmers who raising Holstein as a beef
avoided Holstein steers various reasons. Almost of Holstein beef got the under
2nd grade of meat quality and had smaller rib-eye area than the other beef

breeds.

But recently feeding Holstein steer has many attractive conditions that
shorter feeding period because of rapid growing, cheaper calf cost, and thinner
backfat. Ununiformity of feeding standard for Holstein steers led a farmer to
higher cost of production due to waste nutrients and slow fattening. For optimum
growth performances and better achievement of carcass grade, therefore,
establishment of the proper nutrient level of CP and TDN to steers was the

most interesting objects in Holstein beef industry.

Feeding Holstein steers will to be an important in beef industry when the
fresh beef market reopen to U.S.A. Since high quality beef from Holstein steers
might be an alternative plan for imported fresh beef, it is necessary to clarify the
optimum nutrient level of CP and TDN to produce high quality beef from
Holstein steers during growing and fattening stages. To compete importing fresh
beef, we had to produce the high quality beef from Holstein steers by optimal

feeding nutrient plan. Because of the rice straw is major forage in Korea beef

_Iv_



industry, it is essential to supplementation of the nutrient in concentrates. Higher
energy and protein feeding to Holstein steers in each growing stage is

recommended to produce high marbled beef in recent studies in abroad.

Therefore, the objectives of current study were to find out the optimum

nutrient level to produce high quality beef in Holstein steers

M. Research Contents and Scope

The goal of the study was to determine the effects of nutrient level of CP
and TDN on growth performances, carcass traits and characteristics, and finally
to find the optimum CP and TDN level to expand the monetary return in

Holstein steers.

Groups of steers were assigned to 3 different levels of nutrient to test the
hypothesis that higher energy and protein in Holstein as a large frame had effect

on subsequent live body weight or carcass quality.

Data of blood components(blood chemical value and serum hormone
concentration), live body weights, average daily gain, feed efficiency, carcass
traits and characteristics were analyzed to determine the differences those traits
among treatments and analyzed correlations between economically important traits
and blood chemical values to find the optimum nutrient level of CP and TDN in

Holstein steers.

IV. Results and Suggestions on Utilization of Results

[1] The optimum level of nutrient and slaughtering age for economic advantage,
growing fast, well marble and the desired fatty acid composition of longissimus

dorsi muscle was TRT I group fed a high energy in concentrates.



Supplementation of higher energy and protein in concentrates may accelerate
both the faster growth rate and improvement of feed efficiency in

Holstein steers.

It would be useful method to produce the high marbled beef from Holstein
steers, through the moderate energy up to growing stage followed by high

energy diet until slaughter.
Growing fast and high marbled Holstein steers by higher energy diet feeding

would be an important role to compete beef market against importing
fresh beef.
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Table 1-2. Conventional concentrates feeding to Holstein steers in fattening period

Fattening 1 Fattening II

Roughage
Items
Period Intake Period Intake source
General farm 5~13 ad libitum 14~18 ad libitum Rice straw
Advanced farm 13~17 1.8% / BW 17~22 2.0% / BW  Rice straw
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Table 1-3. Experimental design of Holstein steers by feeding stages

Items Control TRT 1 TRT O TRT M
No. of heads 24 24 24 24
Compositions CP TDN CP TDN CP TDN CP TDN
——————————— % of concentrates -———-—————-
Growing period 14 70 15 70 14 72 15 72
Fattening period 1 12 72 14 72 12 74 14 74
Fattening period II 12 73 13 73 12 76 13 76

Shade parts was changed percentages of nutrients compared to control

Table 1-4. Number of Holstein steers by slaughtering ages

Items Control TRT 1 TRT O TRT M
———————————————— heads ---——---"""""-"-—-
18 months" 8 8 8 8
20 months 3 3 8 8
22 months 3 3 3 8

" Months of age at slaughtering.

ol

o5 AAFE 7t AT W AFS NFOR ste] g Yol oA
stol 4o whro] MRSk 24 AT W 8FH WAtAEd, oA o

Z7(ControD)+= Yoz oA H S8 FFAIEZA s e HS&
AR S Foldh= Ay TFola, TRT I & odyAE= 9 o] Fux guwds
AegxAE R, TRT D7+ Yioi= gwade gzl o] F1 JdUA S A3z
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Table 1-5. Feeding example by feeding stages in Holstein steers

Items Growing Fattening 1 Fattening I
Months of age 4~10 11~15 16~ slaughter
Concentrates, % of body weight 1.7 1.8 2.0
Roughages, kg ad libitum ad libitum 1.0~20

AAALE S Fo7] AZtste SA7IGNEETE 10718 " 7HA) e 54 R
& AT 1.7%5 wolstal 2A R AFAY == stk vSd7= o 5714

tog Al ZAIRE AFFdsta w35 E AT 18%E VIToE F935%

ov HFF7]dd sFAREE AR FAR Fo® AT o 20%E Foldta =
AR of 1.5kg WelE Helsiaitth

3. Awt A gRT

Addszod d AA= nFE F 1S ol&ste] AAdsd=d avE AT



TAES AAAFE S UNLEREMAE pen T 1078 S FEATHE, 470
dEFEH 67/1EF7HA = pen T 9FH S AbFEi o, HSA 76l sl 7k A1V
F F¢el= pen B 8FH S FEske] AR AbESAT L F H[SF7]ol= pen B
of 474 S &8kl ARSIt 7 pendl PR TFExAEZE 152 x 82m EA

SApbEe 2aYE wo R $AbdE $AE oF 20eme FAR ZolFan
o} Gxg Axste] AAE AfHS

7 AseEs AT AR pensid dEw AAR BAze] Folatadnh Abrel
A AW Bt W ok 08:30% ©F 18:000] 2310] AAA HFA

°F
Folstdm 2ARE FFAR Fol ol Tl Folstarh

—
tot
x
=
__)&l
_0|L
38
il
&
rr
f
rlo
4 ]IH

stol HFAE % AR A7t HAFE 2AY

e F 1A 9 oA SAEA
=N A= AF(Body length), A=+
B2 (Rump height), &% (Thurl width), £Zr%(Rump width), 23 (Rump length)
2 F 9 (Chest girth) solth. 72 d&5d 4 A7l= v 1657 G992 A5

o FAste w49 AEREE SAHSAY. 49 AAFE== AHAS =9

(FHK, Japan)& ©|&3}o] Z43A

g
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i gALEeL Wde] dubsstAd e FojAlRe] FHVF W wuith BES A FH 5§
THFTY3] FFEAAHAA E4(A0.AC., 1990)3F AT

Abse] QubEshA S b gle,
7R H%FoY FFAR A%

¥ 170 & AdEFE
Wi & el

7F A H
FA Sl digh d o=z o A 5} 3} 4] (Blood
chemical value) ¥ % 2 (Hormone) |~ &L Xﬂ
(anticoagulant)7} 335 %]

o]8-3}o] 18 gauge needle® 20ml 2 =} F 3k
JAg AR W T2 BHS 93 Y £

o
m% S

o -
R ﬁ%"xﬂ

A2 7] 3,000rpmell A 102 7F
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ko3
T

_22_



Table 1-6. Chemical compositions of experimental diets

Concentrates by experimental period

Chemical .
AT Rice straw
composition Control TRT I TRT 0 TRT I
***************** Growing stage -————————————————-
Dry matter 86.90 86.63 86.67 86.16 91.61
Crude protein 14.02 15.04 14.07 15.07 5.26
Ether extract 3.36 2.93 3.12 3.15 1.10
Crude fiber 4.61 4.60 5.68 591 34.46
Crude ash 7.08 7.01 5.82 6.15 10.66
NDF 8.11 8.28 8.81 8.39 44.59
ADF 26.49 23.14 25.34 24.05 66.30
Ca 1.35 1.25 0.96 1.04 0.21
P 0.47 0.50 0.50 0.53 0.08
TDN 69.99 70.01 72.00 72.04 42.46
**************** Fattening 1 stage -———"-"-""""--—-
Dry matter 87.56 87.71 88.03 87.87 90.74
Crude protein 11.91 13.88 11.65 13.62 4.64
Ether extract 3.08 3.20 3.60 3.93 1.60
Crude fiber 5.05 5.53 5.38 554 33.63
Crude ash 6.32 5.62 5.04 4.87 9.23
NDF 8.84 9.47 7.26 8.39 51.02
ADF 24.00 26.83 24.27 22.85 73.76
Ca 1.18 0.97 0.96 0.82 0.25
P 0.46 0.50 0.40 0.43 0.03
TDN 72.01 71.95 73.89 74.01 41.40
**************** Fattening II stage -———"""""""—-
Dry matter 86.96 86.85 85.89 86.43 90.57
Crude protein 11.90 1291 11.99 13.02 3.79
Ether extract 3.64 3.73 2.83 4.70 1.56
Crude fiber 4.39 4.26 4.08 474 27.50
Crude ash 5.49 6.27 4.81 6.12 11.85
NDF 8.07 8.85 7.19 8.84 50.86
ADF 19.79 22.13 18.85 18.78 73.89
Ca 0.94 1.10 0.62 0.92 0.30
P 0.38 0.48 0.40 0.51 0.03
TDN 73.01 72.95 75.89 76.01 38.65

V" Composition contents of TDN of concentrates were supplied from Dangjin feed, NACF
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Table 1-7. Ingredients of experimental diets

Item Control TRT 1 TRT I TRT IO
—————————— Growing period(167days) -————————-
Corn” 225 184 21.7 19.7
Wheat” 42.0 45.6 455 45.6
Gluten 4.0 3.0 3.0 3.0
Soybean meal - 2.8 0.2 3.3
Seed hull 13.2 10.0 12.3 12.5
Palm kernell 7.0 8.0 8.0 7.0
Molasses 6.5 6.5 6.0 6.0
Limestone 2.5 2.5 2.5 1.5
Trace” 2.3 3.2 0.8 1.4
********* Fattening I period(166days) -~
Corn 30.0 30.0 30.0 30.0
Wheat 36.5 35.2 43.6 36.3
Gluten 4.4 5.0 6.0 6.0
Soybean meal 2.0 4.4 0.2 19
Seed hull 2.1 6.0 5.0 5.0
Palm kernell 12.0 12.0 12.0 12.0
Molasses 6.5 4.0 4.0 5.0
Limestone 25 1.7 1.6 15
Trace 4.0 1.7 2.4 2.3
————————— Fattening II period(247days) -———————-
Corn 30.0 30.0 30.0 30.0
Wheat 335 37.0 40.1 335
Gluten 4.8 5.0 5.0 5.0
Several meal 12.0 12.0 11.0 15.0
Palm kernell 10.0 8.0 7.0 8.0
Molasses 6.5 5.0 3.0 5.0
Limestone 1.7 1.8 14 1.5
Trace 15 2.0 2.5 2.0

1
2

3

Yellow corn grain, flake and ground.

Wheat flour, mill run, grain.
Salt, NaHCOs, Fat, Vit. premix, Min. premix, MgO, Zinpro and flavors.
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. 89 313X (Blood chemical value) FA}

Glucose, Total cholesterol (TC), Albumin, Total Protein (TP), Triglyceride
(TG) % Creatinine> SOTCHEMTM SP-4410(ARKRAY Co.)& °]&3te] #4135}
ow, ztzbo] FHAARE Ao S strips o] &3le] ofgiet £ WHom FAs
ATH A S dell 80T Wwae AW dAES 4T WALelA fEAz v
0.5mlE #4184 micro tubeo] 5% ¥ 3000rpme= 44 EE3 v AsAS
SPOTCHEMTM SP-441001 Z}7te] stripe ¥l wAatdth s A& strip
item9 codedZ (ARKRAY Co.)t ZZ glucose’} 19, total cholesterol®] 3¥,
albumine] 9%, total protein®] 209, triglyceride’} 25%, creatinine®] 37%o]3it}.
33 BUN(Blood Urea Nitrogen) &%+ SigmaAle] kit(Procedure No. 353)& Al-&
sto] A s A dE= ureas WA WA Bk spectrophotometerE  ©] &
sto] 540nmoll Al Sttt AR WA, BiE TS 4T WA 3|
EotAA A Aol standard solutions ©]-&3te] ZTFEHAES TSk olE Hst
o] WA Urea Nitrogen Standard Solutiong 150mg/dLZ 3|43l o™, 6719 15ml
test tubedl] blank ¥ 1~57}4] labeling stttk 2= ¥ 6702 tubeol 242t 3mle]
BUN acid reagent ¥ 2ml¢] BUN color reagentE 41 &&3% v} BlankE A<
gk Z}7he] tubedl AT ZFEA A AS 77 0.02ml¥ WU s Ee B
Aes] 1023 85 o TANES AT 108 & 2ol 3~583E 47l
- s o]&3te] 540nmelA FFE=E F8 %
FAE Ttk AE(E A9 A4 labelling? 15ml test tubedll 3ml°] BUN
acid Reagent ¥ 2ml¢] BUN color reagent= ¥ # &3tsly g% 0.02mlE #H7f

gt & BT Eo 102 HAA AT, 1 o] %9 A2 standard solution®] H 2}

=

rlo

205 o)Wl spectrophotometerZ

t}, 3 22 (Hormone) £4]

o IGF-1I

IGF(insulin-like growth factor)®] #4J-2 IGF-1 standard(Gropep, Adelaide,



Australia)= chloramine-T ' 22 jodinationdtd 2™ (Lee et al, 1990), IGF
immunoreactions H&]5t= IGF-binding proteins= acid-ethanol extraction W%
(Daughaday et al., 1980)2. =& A A3} acid-ethanol- extracted serum % IGF-1 &
T+ RIAE A9t Lee et al, 1990). IGF-I RIA®] Z L3} rabbit anti-hIGF-I
serum¥ goat anti-rabbit IgG serum< GropepolA T3 THIGF-19] amino
acids sequencet™ 9UZF, A, #HA FLE). EE AEE 3 assayolA EXEHoH,

419 intra—assay CV = 8.4%°] A th
© Cortisol

d 9] cortisol &%=+ RIA kit(Diagnostic Products Corporation, Los Angeles,
CAE 01%3]1*1 Az Ake] EAH wEl F435t9 =, detection limitT 2.5
ng/mle| 3L intra-assay CV& 85% ot 1efuf o 7]ol A 2291 RIA kite= 94
Z1e-gol7] wiiel detection limit7} # #& Ao St AREA kite] A=
reference standard®] #H A sX+& 10 ng/mloly, o] E A =L detection limitZ2= A
d dEHe Ay HAe] EF cortisol FEE FAs7dE FAAE 7] wi
assay9l A= 10ng/ml standardE zero reference standard(0 ng cortisol/ml) %
dilutiond}e] detection limitE 25ng/mi7FA Tl Ht. wabd  25ng/ml ~
10ng/ml T3F2] assay sensitivity= 10ng/ml ©] % T3+ sensitivity HthE S7|&=
A TE 2 assay AFA|Q] sensitivity(cpm “9] reproducibility)”} %3 10ng/ml ©]3}
TR A = 3] “sensitive” st FekE O}

o rl

e

7. =24 B4 2 2HAE Y

O EEAEAF L =AY

= gE=)

AAAG wet FHFTYE AE FAETHT 5% v =5dEEE =
A8 A ZAEL v Adstn U A EA SFRA7 T e =
Az, AR, SALFAN w2t §FAFE s, THAYE, §4,
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tol 67.50013d 44 ATH<S,

A7), mm)+(0.130 X =) 2

=
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g Axtel o

2]lal 62,007 RkelA CoFolAth

HSA Tt

SHSFS SHAF[68.184-(0.625 X
at)-(0.024 X =A5%=, kg)lol <

5|
62.00 ~ 67.50°]

2004. 11)
HE 6~70]

S|
LR

e HolA

s

ERARESY 19 7

g

el

3A
3B
3C

2
2A
2B
2C

1A
1B

Quality grade
1C

1+
1+A
1+B
1+C

- 27 -

1++
1++A
1++B
1++C

C

1

ITEM

Consideration of marbling, meat color, fat color, maturity and texture.

Quantity grade

! 68.184-[0.625xBackfat thickness(mm)]+[0.130xRib eye area(cn’)]-[0.024xCarcass weight(kg)].

2

Table 1-8. Grading of meat quantity and quality in Korea



B oAvel Aveld §49 S g NEe E 199 s HEshare] ol
44 ARE JFEoR AN

Table 1-9. Detailed marbling score of meat quality according to the

standard of the Animal Product Grading Service

Marbling
1 2 3 4 5 6 7 8 9
Score
Detailed 1 2 31 2 312 312312312312 3123172 3
Record 1 2 34 5 6 7 8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27
Quality (=g 2 1 1+ 1++
grade

vz FEHe 5go] AlFo 50me] 3x FHFE 71ete  Stomacher®

homogenizing 3t %, pH meter(Mettler Delta 340, Mettler Toledo LTD, UK)®& 45%

o] 4 probeE @7} HE X2 pHE =A3Y
(3) =A%(Crude fat)
gako] Z2AE AW ANBE 12~15g8% F Paper(No.2,

whatman)oll %A thimber case® 7]$9 Soxhletel]l Z-3skt}. Ether 30mlE i 3A7H

of
ol
L
a2
&
=
D
=
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(4) Z<W A (Crude protein)

SA W 2dwd stake KjeldahlW ol 9te] 43t} Kjeldahl flaskel
07~10g AxE2 AlEE Y& filter paper® #3 ZufA(KoSOs @ CuSOs = 9 & 1)
7g 2 HySOs 10ml& H7Fste] oF 410Ce #al7l2 2FalAA A5 FF771(Foss,
Sweden)E °l-&3te] FHE the, 0.IN HCIZ A A3

6 544 54
Az 7147 B4 AEE TPA(Texture profile analysis), @3 (Cutting

strength)A] 8 & Texture analyser(TA-XT2i, Stable micro systems, Ltd. UK)Z 9]

(7}) TPA(Texture profile analysis)

TPA ®WHel & =243te] 54 27 5mm<l cylinder probe(P/5)& ©]-& 3}
o] %3} t}. Hardness(g), springness, cohesiveness, chewiness= MHK Trading
Co.(UK)®] texture analyser softwares ©]&3ste] Attt SAHAZTL o5 &
t}. Mode : TPA, pretest speed : 5Smm/s, test speed : 2mm/s, posttest speed :
10mm/s, distance : 10mm, trigger type : auto, trigger type force : bg o = 3} t}.

() A=
Aes 4L guilotin blade(HDP/BS)E Al-&3lo] AT AgzE e X%
v AaA Hae A& g @d9E YUEY AL oe3 2t Mode

Measure force in compress, option : return to start, pretest speed : Smm/s, test
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speed : 2mm/s, posttest speed : 10mm/s, distance : 10mm, trigger type : auto,
trigger type force : 50g o & 3T},

(th S 54

Alge BHS 2emTAR A2 F 305 P szl Fo color difference
meters  Ab&ste] AlRE HHAFSA =BH S W (L, lightness), ZAMX(a,
redness), 4= (b, yellowness)2] 28 (hunter color value)g A3 =d Mg =

Ao AHEHE EFEe] ME & Y=93.7, X=0.3129, y=0.3194 St}

6) =A AT AWAE E4

4Tl A4 homogenizing® A% <F 1g¥ Folch solution(Chloroform : Methanol
= 2 : 1, Folch &, 1957) 20m{, lauric acid(Ciz) 2mg(Standard)<S 50ml screw tafron
tubeel o] shaking incubatordl Al 12417t vt & 097% saltE 5ml 3 7}skod
3,000rpmoll Al fAlE el gk & s S AAstL 58 HE FHsto]l 40TolstelA F
ool FHREWME A Ast AWES FEF3ATE Methylationd  tubeol] &1
chloroform¥} A|¥S 9k 45~55T 2] heating blockdll ¥ i N, gas 7FAE SHA]A
Ak Fe tubeol 3N-HCL-Methanol 10m¢ % 7}ste] 100Col &5 A7)
shaking®} il Hexane 2ml¥} 0.97%9] saltE H7bsle] & Fo=z Reygd A5A4S
# 3 & GC(gas chromatography)® 413} c}.

(7) =¥ 24 & (Cholesterol)

MZS =4 A%se 03gS 23 F Chloroform® Methanols 2:18 &%-3F
4

Folch solution 12m¢E tubedl] X 7}st & 4ToA 24A7F5 o WXt 7] 3
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A SRTE 1mE Hrrstel 2 £3% $ol 3000 rpmell A 2083 AAEHE g
o 94 FYAIZ AEY stEEE FAIE o & 0}04 F38lel Hood <ol Al 24417k
| Folch solution®] A3 dol7t=%& 3k & glacial acetic acid 1m{S ¥
33k AlzoA 0.1mlE HE}C’% O-phthaldehyde reagent 2m{¥} Conc. HoSOs 1mlS
A7 sl 3 & &3k3to] 108 ¥ SpectrophotometerE ©]-&3Fe] 530nmolA S =S
=743ttt £+ 342 Cholesterol standard stock solution< 10, 20, 30, 40, 50mf 2}
glacial acetic acid 40, 30, 20, 10, Om¢¥} &3 ste] 99 22 A AAHES AAH &%
EE F4 5o A4S Fekddh el o8 F4" Foll glacial acetic
acidd 73 M2 FalE #holl total lipid weight(mg) S w1, 1 #*S t}
Al AlBEFARE R ALESEA T

8. A &4

Yi =+ TRT; + e

o 71A, Yy Dz A Aol digk S A
u A gt
TRT: : { WA Alg & 2T a4
ejj D de e At
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Table 2-1. Least squares means and standard errors for body weight of Holstein
steers during entire experimental period

Age” Steers(kg)

(weeks) Control TRT 1 TRT O TRT I

HZ) n n n
6(pre—test) 24  76.13+ 315 24 7574+ 354 24 7596+ 315 24  76.83% 3.15
17(on-test) 24 117.88+ 351 24 11295+ 395 24 11838+ 351 24 116.63% 351
25 24 17545+ 464° 24 17542+ 523" 24 18742+ 465" 24 18850t 4.65°
33 24 23854+ 511° 24 241.04+ 511™ 24 25246+ 511" 24 25363+ 5.11°
41 24 29179+ 567" 24 291.83+ 567" 24 306.04% 567" 24 31079+ 567
49 24 34829+ 654" 24 35671+ 654 24 37075+ 654° 24 37163+ 654
57 24 41554+ 752" 24 41971+ 752° 24 43783+ 752" 24 44425+ 752°
65 24 47800+ 865" 24 48271+ 865" 24 49517+ 865" 24 50267+ 865"
73 24 54738+ 935° 24 55417+ 935" 24 57325+ 935" 24 566.50+ 9.35°
80 24  607.25:1046 24 61346+10.46 24  630.71£10.46 24 624.2110.46
84 24 681.88+11.97 24 687.88+11.97 24 700.00+11.97 24  693.50+11.97
88 16 62864+12.31° 16 634.44+1151" 16 658.00+1151* 16  651.25+11.51°
92 16 693.00£12.75° 16 711.00+11.93" 16 721.13x11.93" 16  727.00+12.75"

96 8 671.00+17.01™ 8 661.88+1591" 8 702.63+1591* 8 663.63x1591"

99” 8  699.14+17.41° 8 683.13+1629" 8 726.00+1629° 8 686.75+16.29"

;; Weeks of age from birth.
The number of heads were changed according to the slaughtering ages at 18 and 20 months of

ages (84 and 92 weeks of ages).
¥ Slaughtering at 18 months of ages. v Slaughtering at 20 months of ages.
¥ Slaughtering at 22 months of ages.
Experimental animal of shade parts represent pre-castration.
¢ Within a row, means that do not have a common superscript differ(P<0.05).
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NRC(Nutrient requirement of dairy cattle)t} JFES(Japanese feeding standard)®} =}

o7} ATt R o, EAERQ] dFolx] 30FE o]l &ste] AT 400kg7HAl A

g Ao AE ATol FUHETFE dE, 29 d 9 VA QYL THY a7
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]_

EOAATHE B, 1993). AF 18LHel F3ste AAE0] 84FH &3 Hu
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¢t TRT I, TRT I+ % TRT M7k ZH7F 699.14+17.41kg, 683.13+16.29kg,
726.00£16.29kg % 686.75+16.20kg 2 # A tiZ79} TRT O % TRT M9 ol
= AAHA Fkow TRT M= ol wste] S7hshes 4dFe Btk ol
7B TRT 17, & @A s5& S7RR Ao 9o A 73k gt iz
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Table 2-2. Least squares means and standard errors for growth performances of
Holstein steers during entire experimental period

ltems Steers'
Control TRT 1 TRT I TRT I

Initial BW, kg 11788+ 351 11295+ 395 11838+ 351 11663+ 351
Final BW, kg 690.34+9.85°  694.01+9.99™  71571+9.81°  702.42+8.99"
ADG, kg 0.95+0.03" 1.01£0.02" 1.030.03" 1.01+0.02"
oM+ === Total experimental period4, kg/day ————-

Concentrates 7.49 7.48 7.50 7.50

Roughages 3.63 3.62 3.60 3.62

DDMI* 11.12 11.10 11.10 11.12
DDMI/ADG? 11.70+0.22° 10.99+0.23" 10.77+0.22" 11.01£0.25"

Number of Holstein steers in each group is 24 heads.
Daily dry matter intake.
; Daily dry matter intake per average daily body gain.
“. Each 8 heads of Holstein steers in different treatment group had 470 days, 523 days and 580 days,
., respectively.
*>¢ Within a row, means that do not have a common superscript differ(P<0.05).
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Table 2-3. Effect of dietary CP and TDN levels on growth performance of
Holstein steers during growing period from on-test to 41 weeks of age

Steers!

Ttems Control TRT 1 TRT I TRT I

17 weeks body weight, kg 117.88+ 3.51 112.95+ 3.95 118.38+ 3.51 116.63+ 3.51
41 weeks body weight, kg 291.79+ 567" 291.83+ 567"  306.04% 5.67° 310.79+ 5.67%

Average daily gain, kg 1.04+0.02° 1.09+0.02 1.12+0.02" 1.16+0.02
Feed and nutrient intakes @ --—————————-—- kg/day, 167 days = —————————————-
Concentrates 3.27 3.26 3.26 3.24
Roughages 3.64 3.64 3.64 3.64
Crude protein intakes 0.65 0.68 0.79 0.68
TDN intakes 3.84 3.83 3.90 3.88
DDMI” 691 6.90 6.90 6.88
DDMI/ADG’ 6.70+0.14° 6.45+0.16™ 6.19+0.14™ 5.96+0.14°

) Number of Holstein steers in each group is 24 heads.
X Daily dry matter intake.
Daily dry matter intake per average daily body gain.
D¢ Within ‘a row, means that do not have a common superscript differ(P<0.05).
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TF7F el TRT I ol Hlstel= TRT M7 o8 A S7kskes d4S Yeh
ATHP<0.05). dBAEHAFS A7 7] zel7h A=A gotov AEFo=
77 va ol AFH Aow A o] DDMI/ADGE thx+-9] 6.7000] H]a}o
TRT O7¢ 619 2 TRT M9 59622 /A=A eHP<0.05).
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Fef 713 wot AAT FFAIRS] ATy dE AME= dxT, TRT 1

T, TRT O 2 TRT M7} 27 1.62%, 1.61%, 1.57% 2 154% At 53ALE 9
Fo o] Wolont W o7 AMSEE SAERIF AAS-Y 983 FAE olE &
At ko] F o A ARSI BoF AFUH] HE 2.0% Wl sFARE F
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Table 2-4. Effect of dietary CP and TDN levels on growth performance of

Holstein steers during fattening I period(41 to 65 weeks of age)

Steers!

Ttems Control TRT 1 TRT I TRT I

41 weeks body weight, kg~ 291.79+ 567> 291.83+ 567" 306.04= 567°  310.79+ 567
65 weeks body weight, kg =~ 47800+ 865° 48271+ 865" 49517+ 865°  502.67+ 8.65°

Average daily gain, kg 1.11£0.03 1.17+0.03 1.13+0.03 1.15+0.03
Feed and nutrient intakes = -————————————- kg/day, 166 days  —————————————~
Concentrates 712 713 7.16 714
Roughages 519 5.19 5.19 519
Crude protein intakes 1.09 1.23 1.07 1.21
TDN intakes 7.28 7.28 7.44 7.43
DDMI” 12.31 12.32 12.35 12.33
DDMI/ADG? 11.19+0.30 10.70+0.30 11.10+0.30 10.93+0.30

Number of Holstein steers in each group is 24 heads.
Daily dry matter intake.
Daily dry matter intake per average daily body gain.
b€ Within ‘a row, means that do not have a common superscript differ(P<0.05).
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AT 4554, oF 1I5AEAA v 7Ie ddets Alvlel SAEAE ARy
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28~33C= AU ALE=E o] 29 %291 AR F Fol FAsHA AR W
Aoz ARdEHY. ddbHow 97 7 25T oY AF AEAHFF] oF
12% 7v FaEa Ad 2ids 9A3 duAsS 9 AHEE7] wEolth(Hicks %,
1990). AEH 7I=%e] F7kel o3 1 2EHEE W HW A ZEYHEE
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of T7F H ded Ao Wl o] doju HdHer FA dFE A= AL
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F7bF ool
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Table 2-5. Effect of dietary CP and TDN levels on growth performance of

Holstein steers during fattening II period(65 to 84 weeks of age) as slaughtered
at 18 months of age

Steers'
Items

Control TRT 1 TRT O TRT I

65 weeks body weight, kg~ 47800+ 865" 482.71+ 865" 49517+ 865"  502.67+ 8.65°
84 weeks body weight, kg 681.88+11.97  687.88+11.97 700.00+£11.97 693.50+11.97

Average daily gain, kg 1.25+0.06 1.19+0.06" 1.31+0.06" 1.09+0.06"
Feed and nutrient intakes = -————————————- kg/day, 137 days = ———————————-
Concentrates 11.29 11.28 11.31 11.34
Roughages 2.45 2.45 2.45 2.45
Crude protein intakes 1.43 1.55 1.45 1.57
TDN intakes 9.19 9.18 9.53 9.57
DDMI® 13.74 1373 13.76 13.79
DDMI/ADG’ 11.24+0.64"  11.63+0.60" 10.67+0.60" 12.98+0.60°

" Number of Holstein steers in each group 1s 8 heads.

i Daily dry matter intake.
°  Daily dry matter intake per average daily body gain.
¢ Within a row, means that do not have a common superscript differ(P<0.05).

AT 13Md Rl Estd AAES] AT SAHA Felde Aot dix
7o TRT I, TRT I+ % TRT M7} 27t 681.88+11.97kg, 687.88+11.97kg,
700.00 + 11.97kg % 68350+11.97kg .24 thxTo] vl Z7Ha AFS e
ok BATANAM = Aol 2ol AAH A Fhort dgTAFAM = 1870 E
Fohe] A5 HEF7] AuA F7F FolTe SAZ FEAAA UEhd Jes w
ot webA FAEAE A¥Ed TRT O, iz, TRT I % TRT M+9 <+
ME FAZE | A & Aok

oleldt JFom vx7e TRT I+ 3 TRT I+¢ SALH 2 AR 48

Fol A Ael7k gglort TRT MTe A4t ARLFEAN 43 we 428
CheR 2L,
Sue AP F ExEe F AATY Fddy 8 ERAFS Aviuw
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Table 2-6. Effect of dietary CP and TDN levels on growth performance of

Holstein steers during fattening II period(65 to 92 weeks of age) as slaughtered
at 20 months of age

Steers'
Control TRT 1 TRT II TRT I
65 weeks body weight, kg 478.00+ 865" 48271+ 865  495.17+ 865 502.67+ 8.65"

Items

92 weeks body weight, kg 693.00+12.75"  711.00+11.93"  721.13+11.93"  727.00+12.75"

Average daily gain, kg 0.62+0.05 0.68+0.05 0.70+0.05 0.65+0.05
Feed and nutrient intakes @ -—————————————- kg/day, 190 days @~~~
Concentrates 11.46 11.45 11.47 11.50
Roughages 2.34 2.34 2.34 2.34
Crude protein intakes 1.45 1.57 1.47 1.59
TDN intakes 9.28 9.26 9.62 9.65
DDMI* 13.80 13.79 13.81 13.84
DDMI/ADG’ 23.72+1.73 20.78+1.62 20.13+1.73 22.04+1.73

, Number of Holstein steers in each group is 8 heads.

N Daily dry matter intake.

°  Daily dry matter intake per average daily body gain.

Within a row, means that do not have a common superscript differ(2<0.05).
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Table 2-7. Effect of dietary CP and TDN levels on growth performance of
Holstein steers during fattening II period(65 to 99 weeks of age) as slaughtered
at 22 months of age

Steers'

Items
Control TRT 1 TRT I TRT I

65 weeks body weight, kg~ 47800+ 865" 482.71+ 865" 49517+ 865" 50267+ 8.65°
99 weeks body weight, kg~ 699.14+17.41°  683.13+16.29"  726.00+16.29"  686.75+16.29"

Average daily gain, kg 0.68+0.04 0.65+0.04 0.65+0.04 0.56+0.04
Feed and nutrient intakes @ -————————————- kg/day, 247 days @~ -
Concentrates 11.83 11.81 11.83 11.87
Roughages 2.01 2.01 2.01 2.01
Crude protein intakes 1.49 1.60 1.50 1.63
TDN intakes 9.42 9.40 9.76 9.80
DDMI® 13.84 13.82 13.84 13.88
DDMI/ADG’ 2090+252° 21544235 21.55+2.35" 25.60+2.52°

Number of Holstein steers in each group is 8 heads.
. Daily dry matter intake.
. Daily dry matter intake per average daily body gain.
*>¢ Within a row, means that do not have a common superscript differ(P<0.05).
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Table 2-8. Effect of dietary CP and TDN levels on growth performance of
Holstein steers during entire experimental periods slaughtered at 18, 20 and 22

months of ages

Itoms Steers'
Control TRT 1 TRT I TRT I
Initial BW, kg 117.88+ 351 11295+ 395 11838+ 351 11663+ 351
Final BW(18 Mo), kg 681.88£11.97  687.88+11.97  700.00+11.97  69350+11.97
ADG, kg 1.14+0.02° 1.21+0.02° 1.23+0.02° 1.20+0.02*
pmM—ETER£ @~ e kg/day, 470 days @ -
Concentrates 6.97 6.97 6.99 6.98
Roughages 3.84 3.84 3.84 3.84
DDMI* 10.81 10.81 10.83 10.82
DDMI/ADG’ 9.26+0.17 9.01£0.18 891+0.17 9.04+0.17
Final BW(20 Mo), kg 693.00£12.75"  711.00£11.93  721.13+11.93*  727.00+12.75"
ADG, kg 1.10+0.02° 1.14+0.02° 1.16+0.02° 1.14+0.02°
pMI e kg/day, 523 days @~ -
Concentrates 7.47 7.46 7.48 7.48
Roughages 3.66 3.66 3.66 3.66
DDMI* 11.13 11.12 11.14 11.14
DDMI/ADG? 10.030.21 9.48+0.19 9.67+0.19 9.63+0.21
Final BW(22 Mo), kg 699.14+17.41°  683.13+16.29"  726.00+16.29"  686.75+16.29"
ADG, kg 1.02+0.03° 0.98+0.03" 1.06+0.03° 1.02+0.03*
pMI e kg/day, 580 days -~
Concentrates 8.02 8.01 8.03 8.03
Roughages 3.39 3.39 3.39 3.39
DDMI* 11.41 11.40 11.42 11.42
DDMI/ADG* 11.25+0.32° 11.65+0.30" 10.80+0.30" 11.42+0.30°

! Number of Holstein steers in each group is 8 heads. © Daily dry matter intake.

. Daily dry matter intake per average daily body gain.
*¢ Within a row, means that do not have a common superscript differ(P<0.05).
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Fig. 1. Growth curves of Holstein steers
influenced by nutrient plan.
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Table 2-9. Growth curve equations in Holstein steers as influenced by nutrient

plan and slaughtering ages

Slaugag‘;ering TRT Equation for growth curve
Control Y = 56.92837 + 0.439993X + 0.00192X> + 0.000001539X"
TRT I Y = 5439560 + 0.401176X + 0.00248X° + 0.000002307X°
18 mo. TRT I Y = 4818894 + 0.522787X + 0.00205X° + 0.000001858X"
TRT I Y = 50.58240 + 0.390864X + 0.00266X° + 0.000002583X"
Control Y = 49.15006 + 0.448361X + 0.00169X° + 0.000001294X°
TRT I Y = 3621748 + 0527073X + 0.00147X> + 0.000001018X"
20 mo. TRT O Y = 4874651 + 0.487126X + 0.00187X° + 0.000001573X°
TRT I Y = 54.38474 + 0.609236X + 0.00151X° + 0.000001306X"
Control Y = 44.92444 + 0.467145X + 0.00141X° + 0.000001054X°
TRT I Y = 4213108 + 0.483535X + 0.00144X° + 0.000001160X°
22 mo. TRT I Y = 2554644 + 0.724636X + 0.00081X° + 0.000000582X"
TRT I Y = 3454131 + 0.548338X + 0.00146X° + 0.000001309X"
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Table 2-10. Least squares means and standard errors of rump height and its

increments in Holstein steers

Periods Control TRT 1 TRT I TRT I SEM
,,,,,,,,,,,,,,,,, om ————— T

25th week 110.60 110.50 110.50 110.00 0.86
41st week 126.00 126.90 126.90 126.30 1.10
increments 15.40 16.40 16.40 16.30 1.20
57th week 137.40 140.20 139.40 138.00 1.00
increments 11.40 13.30 12.50 11.70 0.95
73rd week 144.10 146.50 145.80 145.60 1.08
increments 6.70 6.30 6.40 7.60 0.81
83th week 149.67 151.80 152.17 153.51 1.74
increments 6.33 6.81 3.01 7.51 1.20
Total increments 39.07 41.30 41.67 4351 -

] 165 vid S48 AH A T T A A7t A 9] EolE FAH T
Fals A 7IZbel AA ZF A tgke] Aol vk A EH A e ktH(P>0.05). 12y
F371e EolAA e oAUA Folgsol w=4d TRT O79 olvuA 2 ad
wolawe] #%d TRT M9 AAF7F 25 o =99 2oR ZAEIT o]
e FFom HA A 7|13 Eeke] AAR-7E AR SRS 2T 32 24 A
2 +7F 247 39.07cm, 41.30cm, 41.67cm % 435lcmEA FFAERFO YA =
ol obxl Aol A wixFtol Hgte] AARLVE =2 AEFS YEWAT 255
HaY 41587449 AR F/hEe PJF 161emS Wi ° wate] 57371
o] F7hEE 122cm=A Qo] FASHA o] FAA T}, T3FH ol 88FH A=
2 F7bEo] AWrA o] 1A iﬂﬁﬂ Aol E3tH = Ees Btk

g A A ALE 2D AAA T oF 84%9 FTIA ol
A g A= 81%9 Al 9\)\9—‘31 Ase] A 114 AHES] 7
o A o A MAlE =2 FHEolvh(H, 2002).

T A}

9

facs

=

_52_



5]
[\]
o
—
2
s
BN
i
=

N
W,
)
F>
oo
o2
o
B>
ol
o
lo
|
£
4
MN
119
Y
B
©
i)
i
ofy

Table 2-11. Least squares means and standard errors of body length and its

increments in Holstein steers

Periods Control TRT 1 TRT I TRT II SEM
,,,,,,,,,,,,,,,,, S

25th week 108.80 110.90 107.70 109.80 1.25
41st week 130.20° 128.20 132.80" 129.80™ 1.12
increments 21.40™ 17.30° 25.10° 20.00 1.49
57th week 146.00° 150.30° 144.80° 145.20° 1.42
increments 15.80° 22.10° 12.00 15.40° 1.88
73rd week 154.50 157.50 157.40 156.60 159
increments 8.50™ 7.20° 12.60° 11.40™ 1.27
83th week 160.00° 171.67° 174.67° 163.00° 2.56
increments 7.40° 17.17° 18.50° 6.67 2.26
Total increments 51.20 60.77 66.97 53.20 -

aD¢ Within a row, means that do not have a common superscript differ(P<0.05).

2] Q1 /\}‘” A A G A} ol qA] FolFEal wE EAER] AAHS
ol gk 5 xAE T AGe] G AEANA FREH AEARE SRS
ﬂﬁl?%ﬂ/ﬂ FrolstAl 2ol 7t IR H JATHP<0.05). A& o7/ 2(AZFF)ANA =
2 Fa7tA e e AdARE SAs=H AGe] g 8FH iz
A&7k 2b2E 160.0cm, 171.67cm, 174.67cm 2 163.00cm=4] TRT O+7F 7+
Bol A Ao AEAY. =8 AA VIS FHo] /M Aol 2d AT
AA FFAR T odyA HoeES S TRT O¢ 34 994 &
7FeE TRT 173t S7Fel ik 2ALS Ao 57595 Alelstas A7)t
7170 A Fol B Ad AggE 94 TRT D7

BASA g A Heo] dFTANAE FskA 7o BAQle] 7 Ts
T D9 Aol 7BE Bol SA7F ol Fo] I A2 A&o] SALSH

= T
I oEE e s 2o 7] WE(d, 2002) o2 AR e
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Table 2-12. Least squares means and standard errors of thurls width and its

increments in Holstein steers

Periods Control TRT 1 TRT O TRT I SEM
,,,,,,,,,,,,,,,,, om ————
25th week 33.30 34.10 33.70 34.10 0.56
41st week 42.90 43.80 43.10 43.90 0.47
increments 9.60 8.70 9.40 9.80 0.65
57th week 45.80 46.40 46.30 45.70 0.40
increments 2.90 2.60 3.20 1.80 0.58
73rd week 48.20° 49.80° 50.607 49.60? 0.45
increments 2.40° 340" 4.30° 3.90° 0.51
88th week 50.50" 52.17° 53.33° 52.33% 0.52
increments 2.50 2.67 3.83 3.17 0.54
Total increments 17.20 18.07 19.63 18.23 -
aD¢ Within a row, means that do not have a common superscript differ(P<0.05).
H§FEo)d ofyd 1 9o g FFold 7ho v &S dtazt st AdlA

Fre wege $2d Rl obd & gtk 1 FANE 27E Fud AAshe

Be pre] VulE SR 2EL 0 Wbk 29 2SS FI0 3 wEd Qo

2 Bud 5 olu, 2o % waw ANYFE AFe] Tkl wrh sAw of

Wele Qe e $9lEe] As WY @ olFo] Fio] Azjo] Bolokwt A

Fo 7R olojx| 7] wjiEo] A7 FZAo] Z wdya o] Fof mw Alo]o] &

o] Ay RFos AFstA =& Aol

B ATNAE §47]0E e Sre 449 2Zo] w§7]d SojaA 3

Ha, B0 B0l 735 2 88FHo| olZeof thx ol wHlste] TRT I

7, TRT II5 3 TRT Mol A wFelshAl AR 92 5 Ak 259 $7F

% oA EAA froldol AAHAE Wkon} e FE ppAANZ TRT

09 7ol 71 Zioh
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Table 2-13. Least squares means and standard errors of rump width and its

increments in Holstein steers

Periods Control TRT 1 TRT O TRT I SEM
,,,,,,,,,,,,,,,,, S

25th week 31.00™ 32.80" 30.70° 32.10" 0.51
41st week 35.80 37.10 37.00 37.40 0.77
increments 4.80 4.30 6.30 5.30 0.99
57th week 43.20 43.20 44.00 43.20 0.50
increments 7.40 6.10 7.00 5.80 0.76
73rd week 47.10 48.60 48.40 47.70 0.53
increments 3.90 5.40° 4.40™ 4.50° 0.52
83th week 51.00 52.67 52.00 51.67 0.86
increments 4.67 4.33 450 3.83 0.58
Total increments 20.00 19.87 21.30 19.57 -

aD¢ Within a row, means that do not have a common superscript differ(P<0.05).
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Table 2-14. Least squares means and standard errors of rump length and its

increments in Holstein steers

Periods Control TRT 1 TRT II TRT I SEM
,,,,,,,,,,,,,,,,, om T
25th week 37.40 37.50 36.60 37.00 0.54
41st week 39.90 40.70 40.30 40.20 0.39
increments 2.50 3.20 3.70 3.20 0.50
57th week 4850 48.30 48.80 4750 0.64
increments 3.60 7.60 3.50 7.30 0.67
73rd week 52.20 53.00 52.00 51.60 0.59
increments 3.70 4.70 3.20 4.10 0.71
83th week 54.40 54.17 53.83 54.67 0.74
increments 2.80 2.00 2.17 54.67 0.61
increments 17.00 16.67 16.78 17.67 -
f7ze] HebolA Hz o] viAE E7AE S He= g2 A 7|3l
AAA =T AT He] FAA G} F7HE SolA L Aolrh JAAE A okt
(P>0.05). i7de F91E=E A5o Ay dHs #do] e oz 44 o
o 2y & dAelA e A 7IRE EF AT 7o) Apolrk 1A H A sk ohRk

ot

Folg#o]l Eokd TRT M9 F7hee] &
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Table 2-15. Least squares means and standard errors of chest girth and its

increments in Holstein steers

Periods Control TRT 1 TRT I TRT II SEM
_________________ O —
25th week 135.90° 136.00° 135.00° 138.40° 1.34
41st week 159.50 162.70 162.00 162.00 1.70
increments 27.60° 28.70° 27.00°" 23.60" 1.59
57th week 169.30 170.10 172.50 173.10 1.64
increments 9.80 7.40 1050 11.10 1.64
73rd week 197.30° 201.70" 203.20™ 206.20° 155
increments 28.00" 31.60% 30.70 33.10° 1.77
83th week 216.83 224.17 221.33 220.83 253
increments 21.17 23.67 19.33 16.17 3.02
increments 80.93 83.17 86.33 82.43 -

D¢ Within a row, means that do not have a common superscript differ(P<0.05).

¥ 2-160= 2udd 9 714 dh FH FoFEEE Al FEA &9
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Table 2-16. Least squares means and standard errors for shrinkage and dressing

percentage during transport to slaughter house in Holstein steers

Slaughtering
Control TRT 1 TRT O TRT I SEM
age

——————————— Shrinkage, kg ————————-~-
18 Mo" 4563" 29.13° 4375 36.00™° 3.85
20 Mo 20.14 21.00 22.38 21.29 2.13
22 Mo 11.00° 23.13 20.67° 23.50° 2.87
Overall 26.27%" 22.75° 28.91° 26.57 1.93

——————— Dressing percentage, % —————-—
18 Mo” 57.70 57.31 57.35 57.34 0.46
20 Mo 55.24° 55.87% 57.02° 56.09% 0.45
22 Mo 55.95° 57.19° 56.71% 56.85% 0.47

D
Months of age
ab¢ Within a row, means that do not have a common superscript differ(<0.05).

KR
h = = Il
5o A F o 8~10 AMY ARHUA DS du B FRI 9
FARS zASAG. #5 @ W AT SR A 25PN FE5S $E

"
.
=
S
=
4
~
N

7} 45.63kg, 29.13kg, 43.75kg 2 36.00kg ©]Atl. o7l A] TRT I thz+9
TRT Ol vste] 71 A& ASHFAEE et zeu A5 2071 L H

= dET 2 7 el Aol vhehA ergtotk TRT M7 h259 TRT
Dol wlskel tha we AFEFel etk = 2093 EshA6l:

TRT O¢F TRT M7 tiZ&79F TRT I 7ol vste] =& AFHadS walh
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2. @A YR FA5FTo W R BZE FEo] WAL I

A RAL F 8F HAow AAWA dAE AFHstel EHS EHT F
total protein, albumine, blood urea nitrogen(BUN), creatinine, glucose, cholesterol,
triglycerides(TG), insulin-like growth factor-1(IGF-1), ZL#]3 cortisol & 43k
A3 t&3 2

(1) Albumin
Aueo] ety dFE BHEAw 2Hoy Ay 2
TolE st *Ml?% A ARl Ao wep Mz 163515} e A ooj= A
A, e < F b HERR, g2 5 AE A
T AF, tste] Bad AL AER NEta oeaqzq 9l ol o] BAol
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Table 3-1. Least squares means and standard errors of serum albumin

concentration for Holstein steers(g/dl)

Weeks Treatments

SEM P value
(age) Control TRT 1 TRT I TRT I

25 4.03° 3.91° 3.26° 3.14° 0.145  0.001
33 3.60 3.85 3.92 3.81 0.185  0.652
41 3.21 3.28 3.09 2.67 0.313  0.551
49 2.41 2.23 2.28 2.38 0.167  0.858
57 3.29 3.64 3.53 3.50 0.104  0.139
65 3.08" 3.36 ° 3.59? 3.46° 0.082  0.001
73 3.69 3.90 3.79 3.87 0.105  0.503
80 3.60 3.63 3.60 3.52 0.152  0.962
88 3.98 4.13 4.25 4.32 0.153  0.491
96 4.10 4,23 4,23 4.00 0.179  0.757

ab,c

Within a row, means that do not have a common superscript differ(P<0.05).

4.5

4.0 r
3.5 r

3.0 r
Albumin

Concentration (g/dl)

2.0
25 33 41 49 o7 65 73 80 88 96

Weeks (age)

——Control #—TRT 1 —a—TRT 2 =« TRT 3

Figure 5-1. Least squares means and standard errors of serum albumin

concentration for Holstein steers(g/dl).
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(2) Total Protein

& = total protein® TS okof /\1 AF3 albuming EZA 9 v =g A

S HYTHE 3-2, 19 5-2). 2555 EZ~Ekal 74/‘ﬂ~r°ﬂ/\1-4 51 = total protein
FEE A W TDN gheko] o2 AT EY 2% e dz792 TRT I 7oA =
2(PL0.001) s=E L‘rE}LH‘RiE‘r. aHy 655 Hol e tiETol Hlste] WAz

TDN o] =2 A85E AFAS AFSH(TRT I+, TRT O+ % TRT M)A
=2(P<0009) 5= E?i‘i} g4 Ul g5 Fx ALt Zol 417H 4
2 9] total protein =7t thE A Al7|o] H|ste] dAA S| k=], ol=fs A

SRIECERIEEEIEDE
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(3) Blood urea nitrogen(BUN)
Albumin®} total protein@= &gl 25F#HE AYstas ALS 7] 7o)
wgl Az Zrtete AgS BIATHE 3-3, 18 5-3). =, A3

Atg W oy A FERT
, AhRO CPe s =9 &

2 tHBodine®} Purvis, 2003). Bodine¥} Purvis(2003)ol] 2]&}H <
FEbS o] &St duA| e G FEE ERAY dd e ouyA]

o
Fol Foid Ay, duiEnks @ol ol ALl tiFut HUbgelAM 7HE
=
()

of d% BUN w%7F S7HEA5S & F A} ool E}—’Fﬂ AT A
(Hammond, 1996; Marston &, 1995; Barton &, 1992; Elsasser &, 1989; McGuire
5, 1992) GA] o]} Hls=gt A¥E High v Q= vh, 2 AFdA e Aot o=
Al vER e, ol 2 AFolA Ao Als Wl @elE o] AA Aol vt

WA k7] W] Aew wilth
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Table 3-2. Least squares means and standard errors of serum total protein

concentration for Holstein steers(g/dl)

Weeks Treatments
SEM P value
(age) Control TRT I TRT 1I TRT I

25 7.45° 7.13° 5.89° 6.10°  0.230 0.001
33 6.33° 7.16 % 7.25%® 7.64%  0.307 0.034
41 5.86 5.82 5.60 4.93 0.525  0.589
49 4.47 4.12 4.23 4.32 0.259  0.807
57 6.40 6.93 6.74 6.62 0.234  0.454
65 6.10° 6.78 6.95* 6.90*  0.186  0.009
73 6.62 6.71 6.58 7.03 0.239  0.544
80 5.96 5.88 5.77 6.11 0.261  0.825
88 6.80 7.30 7.03 8.03 0.334  0.097
96 7.03 7.03 7.20 6.53 0.352  0.593

ab,c

Within a row, means that do not have a common superscript differ(P<0.05).

10.0
9.0 r
8.0 r
70 r
6.0 r
5.0 r
40 r
3.0

Total Protein

Concentration (g/dl)

25 33 41 49 57 65 73 80 88 96
Weeks (age)

——Control #—TRT 1 —&—TRT 2 =« TRT 3

Figure 5-2. Least squares means and standard errors of serum total protein

concentration for Holstein steers(g/dl).
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Table 3-3. Least squares means and standard errors of serum BUN

concentration for Holstein steers (g/dl)

Weeks Treatments
SEM P value
(age) Control ~ TRT 1 TRT II  TRT II
25 21.63° 16.20° 16.40° 17.50°  1.413 0.035
33 8.76 8.62 8.77 8.51 0.956 0.997
41 8.78 7.86 7.90 7.12 1.482 0.897
49 18.00 17.87 18.47 26.71 2.041 0.041
57 26.65 37.58 29.75 35.97 3.700 0.212
65 25.79 24.25 26.87 28.63 3.259 1.811
73 37.18 31.67 39.17 40.83 4.875 0.596
80 35.49 31.18 35.03 32.03 4.111 0.843
88 33.88 35.94 39.46 34.56 3.012 0.588
96 28.57 30.52 33.66 31.33 2.621 0.607

D¢ Within a row, means that do not have a common superscript differ(P<0.05).

47.0
42.0
37.0 r
32.0
270 ¢
22.0 ¢
17.0
120 r BUN

70

2.0

Concentration (mg/dl)

25 33 41 49 57 65 73 80 88 96
Weeks (age)

| —+—Control —#—TRT 1 ——TRT 2 —%—TRT 3

Figure 5-3. Least squares means and standard errors of serum BUN concentration

for Holstein steers(g/dl).
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(4) Creatinine

Creatinine> BUN#¥ Zo] &dF thApibEolgta & & gtk ol8d 2452
Zrolu 71} A oAl thAl Fo] Aol Hi= EZZ creatinine= creatine®] ALY
HA AAEHE Sdolth dRbH o R ZFHF4 SollA creatines olUAE 2TA
HiE A2 g84 gl

]

% creatined] %% AR AFS7|7te] Zdojd W F7lE+= 43S BHAY
PN
e

BN

(£ 3-4, 1% 5-4). E£3 o|Ux FFo] F7h8 TRT 178 duA 2 ez
B57F 7 TRT OFolA @% creatine?] &%7F =A(P<0.001 ~0.038) e}

z }
ek ool @ Ae B8 4979 olgol @A el »}E}w} o] Avz wol gy

Eiseman %5(1989)° <]38}W creatinine?] FXi= oy x] <QlattjAle] F gk
bEE A 2S5FY] Fo% AEv 2 ¢ v FoEA A ddo] USS
AARRL O, 5o Av]d] wEt dF sRvF ga oA 5 AFEY ARVt

T Utk Baghak itk wepbA 2 7\]301]*1 AIA FFo] St
=

=)
= =
% creatinine ¥#o] thA =719 A& Eiseman 5(1989)¢ H & Ag HiE fw

P<0.001 2 P<0.008) A¥3}E Bt 28y ¥&F F71(73-965+%
g

A9A = S/ AMRS AHAT oM 25

At
HE7kE 53], 29 A9l glucose®] FEv dWrHow nFE97F I
Al B2 FopAAIel 1 wETE wuh, dwbAoR e st wEevh 2

Omg/dl~120mg/dl 2] FE& FAsle Aoz &Y. vty
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4

ge-of Aivtes FF 0 Aole YAAT M AGTIR] AA AR A
7F Bl ot Ao Heln

A5 497 9 9 total protein® albumin® Zo] xR A g BF
AAH oz dF glucose FE7F WolAl= AS 2 F YAk v AAFHA I 9
dQle] Abmy Z+E 2EH AR e AR FAE 5 Aok 495# ] A=
oB2H 9rLro Zrld g3 1 ~EH A o & widl Aoz AEd
kool Ag 2k " dA A(H A FRkE= 2EH AR S Sy
7t FA89 AR FAlAY S 2 A ZHE] e 5o 534 adlo] #
ofd F Qv Ao= Atz Hrh

AwkA o ® glucoser= 49 AAW, 53] WA FAS 913 8 precursor
2 g3, o W glucoset FFAIR Fo FES TUANZLFE Eol HAE
T e Aow Iy & AP Af vlF 7] st duA FEo] =2 AR
o] goj&go]l Tt o= TRT M9 AolA F glucose =71 T7Hd Hol
ore] o] &5 S vk oAz

(6) Total cholesterol

&3 total cholesterol®] %9 5% W patterns A BH 247 ¥ 3-63 1

H 5-6o A9k 2t

FEol F7hgtdl wel ¥F  total

A Z7MetE AES RYoy 2557 oA v Aol v s
25 AT E2EQ AAlSe 85 wE7F gAY

Ao w YetEth ol2ld A= Thso] A%
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Table 3-4. Least squares means and standard errors

concentration for Holstein steers(mg/dl)

of serum creatinine

Treatments

Weeks SEM P value

(age) Control TRT 1 TRT II  TRT II
25 0.79 0.73 0.81 0.71 0.029 0.064
33 0.81 0.88 0.90 0.85 0.046 0.548
41 0.62 0.56 0.69 0.57 0.061 0.470
49 0.95" 0.86°" 1.07° 0.99%®  0.494 0.038
57 1.01° 0.99° 1.16° 1.10*®  0.037 0.009
65 1.03° 1.06°" 1.22% 1.17° 0.031 0.001
73 1.00° 1.02° 1.16* 1.08*  0.035 0.014
80 1.07 1.21 1.20 1.19 0.066 0.414
88 0.92° .10 1.38° 1.02*  0.101 0.030
96 1.03 1.20 1.33 1.20 0.089 0.212

D¢ Within a row, means that do not have a common superscript differ(P<0.05).
1.4
3 1.2 -
ey}
E
) 1.0 -
S
£ 08
5 Creatinine
S 06 r
o
O
0.4
25 33 41 49 57 65 73 80 38 96
Weeks (age)
—o— Control —#—TRT 1 —a—Treat 2 —<—TRT 3
Figure 5-4. Least squares means and standard errors of serum creatinine

concentration for Holstein steers(mg/dl).
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Table 3-5. Least squares means

and standard errors

concentration for Holstein steers(mg/dl)

of serum glucose

Weeks Treatments
SEM P value
(age) Control TRT 1 TRT I TRT I
25 70.80° 61.30° 51.70° 54.70 " 2.840 0.001
33 60.10 63.50 52.50 52.80 3.734 0.112
41 63.20 67.67 65.90 51.91 6.198 0.309
49 46.60 47.90 47.50 46.30 2.424 0.962
57 62.60 ° 61.00 ° 56.10°"  53.30° 2.012  0.008
65 68.50 73.80 67.90 68.80 2.822 0.413
73 73.30 71.70 72.70 75.40 4.505 0.948
80 77.20%  69.00° 77.00 *° 95.50°  4.541 0.007
38 78.40 88.33 84.67 103.17 7.589 0.179
96 63.00 56.33 62.00 67.67 6.209 0.721
ab¢ Within a row, means that do not have a common superscript differ(P<0.05).
110.0
1000 r
= Glucose
% 900 r
g
~ 80.0 r
o
.2
= 70.0 r
=
= 60.0 r
g
o 50.0 [
@)
40.0
25 33 41 49 57 65 73 80 88 96
Weeks (age)
—— Control —#—TRT 1 —&—TRT 2 —<—TRT 3
Figure 5-5. Least squares means and standard errors of serum glucose

concentration for Holstein steers (mg/dl).
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Table 3-6. Least squares means and standard errors of serum cholesterol

concentration for Holstein steers(mg/dl)

Weeks Treatments
SEM P value
(age) Control TRT 1 TRT I TRT I
25 119.30* 105.10®  95.60° 94.00°  6.237 0.026
33 133.20 136.50 150.10 127.90 8.973 0.356
41 108.30 110.33 106.20 85.64 9.099 0.227
49 99.40 79.70 98.50 98.70 6.935 0.145

o7 140.40 136.20 159.10 151.90 9.331 0.301
65 113.40 114.40 127.10 122.10 6.515 0.404
73 131.30 155.80 168.50 161.10 9.973 0.066
80 154.30 156.00 163.90 159.40 11.011 0.930
88 194.00 180.83 218.17 211.33 14.832 0.308
96 225.33 187.67 266.67 172.67 38.048 0.364

ab¢ Within a row, means that do not have a common superscript differ(P<0.05).

300
250

Total Cholesterol

200
150
100

50

Concentration (mg/dl)

25 33 41 49 57 65 73 80 88 96

Weeks (age)

—o—Control #—TRT 1 —a—TRT 2 =« TRT 3

Figure 5-6. Least squares means and standard errors of serum cholesterol

concentration for Holstein steers(mg/dl).
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(7) Insulin-like growth factor-I (IGF-I)

oA E2E AAS EF IGF-1 vX2% 4958714 "z F7hscirt
a1 olFREE HA srolA= 76‘@[% BAH (g 5-7). T3 2655% H 575-H 9
IGF-1 T=%& YA F50] vr2 TRT I F+(193.77ng/ml)ol|l H]ste] oy R 45 0]
=2 TRT T 7(286.76ng/mh<t TRT M-(302.15ng/mholl A =2 Ao = YERSTH
(Z+2h P<0.023 5 P<0.012, 3% 3-7).

IGF-To] 7}=¢] Aol ddFst= 3ol tiste] olu] dA47tE25E FQlE o
2t (Skottner 5, 1987, Daughaday 5, 1989; Kitano %, 1995). &S djdo=z 3t
Al A IGF-19 8% X7 A5 o= Ax v #giv= Bark(Pell -,
1990) o d= IGF-I5 %7} growth hormone(GH)ell &) %3S W= Ao
B3 H7]% 39 = d(MacGuire, 1992), ©] W] GHE A4 3 Fol 9lste] J¢S

o 7o w YUEykth Breier $5(1988)% 125bST7F 7+ =29 Alxwo] Agsi=
AlgS AAsk =, 2h7He] steerdl Az W] 1%9F 3%9] AlRE o 2y o
IS A FT} bSTY 3+ ZA M AgtFeo] ALRE ol AFHg AgFolA dA

ol

FA JEbdS B 5 b vk skt

o] 5(2005)% 1670 € H <] Holstein AA$-E oz s 5 dude) o
S 2Esle F989S W dF IGF-19F GHO FX% W3] v &35 A
sh7] 98 el ko] 95%(LP))l AFE9F 21.9%(HP) AMRE Holshlan,
TDN> LP9 74§ 652%%1, HPS 749 675%%th. 84 W IGF-I
LP(1325ng/ml)& o 77} HP(157.0£17.07 ng/ml) Hol7 ®t} AA3 s B F
AATHP<0.05). T3 growth hormone(GH)®] %%+ LP(6.3£1.35ng/ml)X%.t}
HP(7.1+2.62ng/mDoll A =& Fx5 Htia sttt

|5

s ANER VT B U T Wy $Fo] oW FHRE W
o IGF-1 50 982 AT 1 JEE AR W F2 GFa FFF o4

gebd Aow welth wekd ® ddgdAe] A Aolzt W A%d A A
2

Abs W ol A oF e Fhe] Aol zh Aghr] wEel Ao AAAXY. & AT
= Maiter 5(1988)0] ®Bargk &, 5 Als o =oWd §FFS S/NEFES &

F IGF-19 %57 S7bauks Abds wdss 292 By, ot 159 A7
AE bR U 2Rude] g AolE 10%2 @ @ Avols] Wre Aow
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HAth McGuire 5(1992)2> Z oA A5 NE¢ CP Fvs 27 8799 80

120% 0.2 wjgtale] AlglS AAsle] dF IGF-19] =5 2AEE vp ZF A2
g% IGF-19] sxo glo] o]z}t ‘31915}1 =

dwtH o IGF-I2 o= 4% 315 vilshs A daz 283

= Aoz dHA=d(o]2F A, 2000, ©f, 2000; Lee &, 1990), & Ao A= oA

SN ez A" da TAE BAAT dF IGF-1 oA+ Als

o] g ol 9% JFE WA= FE oz YElgth o3t SwoA 2 A

FolAe] Aelg- 7F olyx] FojgFo] IGF-Io A 93-S A A FUd Ao

-

ruE SE

(8) Cortisol

B oAge 49 € T cortisol?] FEiE ¥ 3-8% 9 5804 R ube}
2o}, AA AFFE7I A A BF cortisold] FEE 7 A9 2 883F%)9] peakE H A
owr Al 7+ & Aol gl 131‘% TR 8BFHAA Fo]H AolE B
ol F1 e, 73FH A= TRT O+(12.13 ng/ml)7]'  Z7(3.49ng/ml)ell ¥] 5}
A F7HEJAIT(PL0.024), 8FHAM+= 27 TRT MTF+(55.62ng/ml), TRT 17
(45.22ng/ml), TRT 0O 7(31.48ng/ml) 18] 3l thZ7(18.38ng/ml)e] o2 b o}
nem, Ay ko Zol7t 9l Aoz YERTHP<0.006).

Cortisol> F-Alo| A #H]8t= ~HEo|= 7 S22 53] 2E# 29 218 ¢
dol Sl Aow deAY A FA I FHo BoAsAY 2EH 2 d&et= o
207 4t Purchas 5(1980)0] oJst¥ dF cortisol ¥%7F S71Ed45 5
Agol Fadva stk =3 5 F=o o] 59 *J’é“&ﬁ]”r AA %Oﬂ ]
g FEe A WA @Z= Aoz Bau d bk Ju(EHEE 5, 1998). 5, A E A g

SR T ol WHHE ASE el & Agsl 49 9 #%01 2o el
| [e)

<

A 238 =& dAE cortisol FEE Ho 9 B oH éﬂr% Hioje] A4S B
o
=
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Table 3-7. Least squares means and standard errors of serum IGF-I

concentration for Holstein steers(ng/ml)

Weeks Treatments
(ages) Control TRT I TRT I TRT I

25 241.32% 193.77"  286.76°  302.15° 25.745  0.023
33 268.59 296.87 317.90 224.81 32.815  0.230
41 354.12 417.48 381.73 336.49 26.426  0.211
49 811.02 850.04 810.12 858.60 60.700  0.912
57 624.65° 617.66°  890.73*  753.38* 63.007  0.012
65 564.98 502.76 548.84 558.77 33.860  0.563
73 446.80 509.02 400.70 399.15 39.013  0.173
80 437.17 449.91 454.90 452.10 29.872  0.376
88 380.54 405.50 382.61 421.87 32.772  0.792
96 260.09 385.28 289.74 304.26 55.710  0.472

SEM P value

D¢ Within a row, means that do not have a common superscript differ(P<0.05).

1000

900 r
80
E 700
\%‘3 600
g 500 r
S 00 IGF
% 300 r
S 20
o
) 100
O

0

25 33 41 49 57 65 73 80 88 96

Weeks (age)

—o—Control —#—TRT 1 —a—TRT 2 —«—TRT 3

Figure 5-7. Least squares means and standard errors of serum IGF-I

concentration for Holstein steers(ng/ml).
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Table 3-8 Least squares means and standard errors of serum cortisol

concentration for Holstein steers(ng/ml)

Weeks Treatments

(age) Control ~ TRT 1 TRT O  TRTII SEM P value
25 13.09 9.54 16.66 17.22 2.472 0.120
33 22.24 12.32 25.12 17.30 3.810 0.107
41 17.92 13.85 23.24 23.50 4.241 0.382
49 23.94 30.74 35.72 46.47 6.127 0.091
57 26.98 19.97 28.71 22.84 5.471 0.695
65 7.67 17.60 10.04 9.61 3.157 0.144
73 3.49° 5.75 % 12.13° 7.49% 1,943 0.024
80 25.90 22.48 30.36 18.64 5.093 0.421
88 18.38 45.22 31.48 55.62 6.573 0.006
96 19.22 20.14 9.49 32.92 10.519 0.511

ab¢ Within a row, means that do not have a common superscript differ(P<0.05).

62.0

52.0 r

42.0

Cortisol
32.0

220 r

12.0

Concentration (ng/ml)

2.0
25 33 41 49 57 65 73 80 88 96

Weeks (age)

——Control —8—TRT1 —4&—TRT2 ——"IRT3

Figure 5-8. Least squares means and standard errors of serum cortisol

concentration for Holstein steers(ng/ml).
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Table 4-1. Least squares means and standard errors of meat quantity for Holstein

steers
ltem  TRT Meat Quantity”
BF LMA CW DP MQN YG
C  425+059" 6514240 367.25+859 57.70+045 65.80+0.91  2.13+0.10
, Tl 575:t059" 6900224 377.63:859 57.31+0.45 6505:091 2.000.10
1oMo T2  4.00£059" 69.25+2.24 376.38+859 57.35+0.45 65.89+091 1.88+0.10
T3  488+059" 67.86+2.40 371254859 57.34+0.45 64.73+091 2.13+0.10
Mean 4.47 67.81 373.13 57.43 65.37 2.04
C 414+0.64  70.00£2.24 371.71£9.18° 55.24£0.48" 65.14+0.97 2.00£0.11
T1  4.38+059 73.25+2.24" 385.63+859™° 55.87+0.45" 65.17+0.91  2.00£0.10
2 Mo T2 375059 71.13+2.24" 39850+859" 57.02+0.45" 6527+091  2.00%0.10
T3 4144064 66.002.24" 395.43+9.18" 56.09+0.48" 64.92+0.97 2.00+0.11
Mean 4.10 70.10 387.82 56.06 65.13 2.00
C 483069 7400259 382.17+9.92" 5595+052" 65.61£1.05" 2.00+0.12
T1  500£059 71504224 380.50+859" 57.19+0.45" 67.65+0.91" 2.00+0.10
2 Mo T2  6.33+056  73.78+2.11 400.11+8.10" 56.71+0.42" 64.21+0.86" 2.22+0.09
T3 525059 6838+2.24 371.75+859" 56.85+0.45" 64.87+0.91" 2.13+0.10
Mean 5.35 71.92 383.63 56.68 65.59 2.09
C 438+039 6952141 373.00+540° 56.38+0.30 6552+056  2.050.06
T1  504%036  71.25+1.32 381.25£505" 56.76+028 6595052  2.00£0.06
ol T2  476+035  71.48+129 392.00+4.95" 57.02+028 6509051  2.04+0.06
T3 478037 69.39+1.34 37878+516™ 5679029 64.83:053  2.090.06

Y BF:backfat thickness(mm), LMA:longissimus dorsi muscle area(cmz), CW:carcass weight
(kg), DR : dressing percentage(%), MQN : meat quantity index, YG : yield grade.
? Months of age at slaughtering.

ab,c
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Table 4-2. Least squares means and standard errors of meat quality for Holstein

steers

tem  TRT Meat Quality”
MS MC FC TE MA MQG
C 250£1.41 500022  275£0.20"  2.00£0.11  2.00£0.01  2.88+0.26
, Tl 363+141  500£0.22  300£0.20°  200+0.11  200£001  263+0.26
1oMo T2 2754141  513:022  263+020° 2004011  2.00£0.01  2.75%0.26
T3 2884141  475:022  2.25:020°  2.00+0.11  2.00£0.01  2.75%0.26
Mean 2.94 497 2.66 2.00 2.00 2.76
C  357#158" 500023  214%020  2.00+0.11  2.00£0.01  2.00+0.28
Tl 450£159°  5.00£022 238020  1.88+0.11  2.00+0.01  2.00+0.26
2 Mo T2  750£1.59"  463+022  238+020  213+0.11  2.00+0.01  1.75+0.26
T3 1043+158" 500£0.23 228020  1.86+0.11  2.00+0.01  2.00+0.28
Mean 6.50 4.90 2.30 1.97 2.00 1.94
C  300£1.63" 4.17+025° 200£022  1.83+0.12  2.00+0.00  2.00+0.30
T1  475+¢1.41"  413+0.22"  200£0.19  1.88+0.11  2.00£0.01  1.75+0.26
2 Mo T2  625:0.84*  4.44+020°  2.00+£0.18  1.78+0.10  2.00£0.00  1.78+0.25
T3  825:1.41*  5.00£0.22° 250£0.19  1.750.12  2.00£0.01  2.00£0.26
Mean 5.35 71.92 383.63 56.68 2.00 2.09
C  303:092" 476015  233+0.13  1.95:0.07  2.00£0.00  2.33+0.17
T1  43420.86° 471+0.14 246012 1924006  2.00£0.01  2.29+0.16
ol T2  844+0.84*  472+0.13 232012  196+0.06  2.00£0.00  2.40+0.16
T3  725:0.8%"  491£0.14  235+0.13  1.87+0.06  2.00£0.01  2.26+0.16

VMS : Marbling score, MC :
MQG : meat quality grade.

meat color, FC : fat color, TE : texture, MA : maturity,

? Months of age at slaughtering.

ab,c
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Within a column, means that do not have a common superscript differ(P<0.05).
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Fig. 6-1. Least squres means of backfat thickness by protein and
energy level of concentrates in Holstein steers
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Fig. 6-2. Least squares means of longissirmus dorsi rmuscle area by

Months of ages at slaughtering

protein and energy levels of concentrates in Holstein steers
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Carcass weight, kg

Marbling score

O Control ETRTH
OTRT2 OTRT3

18Mo. 20Mo. 22Mo.
Months of ages at slaughtering

Fig. 6-3. Least squares means of meat quantity index by protein and
energy levels of concentrates in Holstein steers

@ Control ETRT1
OTRT2 OTRT3

18Mo. 20Mo. 22Mo.
Months of ages at slaughtering

Fig. 64. Least squares means of marbling score by protein and energy
levels of concentrates in Holstein steers
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4. @R AT oUR FAFEd e TS HG ARG FHHA

Table 5-1. Pearson’s correlations between live body weight and concentrations of

serum metabolites in Holstein steers

Age Live body weight
Item
(weeks) Control TRT 1 TRT T TRT T
% 0.28 041 051 050
33 -0.10 0.19 0.03 0.07
A1 0.43 0,03 0.22 0.001
A9 054 0.08 0.23 0.06
Clucose 57 0.05 0.19 033 0.10
65 0.02 0.12 0.32 021
73 0.05 025 0,50 0.22
80 0.03 0.20 0.76 0,001
88 0.41 015 056 0.11
9% 052 0,63 0.35 0.63
% ~0.08 0.24 047 024
33 035 0.02 0.16 087"
A1 0.23 0.1 0.17 0,01
49 0.4 065" 033 0.31
57 0.15 0.28 061" 0.27
Cholesterol 65 0.16 069 0.22 0.41
73 0.29 0.17 0.11 057"
80 0.16 081" 0.15 0.47
88 0,62 033 0.39 -0.14
9% 0.84" 0.30 0.49 099"
% 037 ~0.29 0.35 0.36
33 050 0.08 0.16 073"
A1 0.36 0.02 0.05 0,01
49 046 0.17 0.14 0.22
. 57 0.5 0.29 058 0.15
Total Protein 45 -0.14 0.36 0.23 054"
73 0.38 011 0.07 0.16
80 -0.05 -0.03 0.07 -0.10
83 0.32 0.20 021 0.02
9% 085 0.15 0.37 0.07
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Table 5-1(Continued)

Live body weight

Age
Item

(weeks) Control TRT 1 TRT I TRT I

% 024 ~0.04 0.09 0,33

33 0.49 0.08 0.41 035

A1 0.34 0,08 0.16 0.05

A9 053 0.13 0.10 0.09

Albumin 57 -0.03 -0.01 -0.44 0.04

65 0.03 0.35 0.15 0.77

73 0.02 -0.01 0.13 0.05

80 0.04 -0.09 0,08 023

83 0.24 0.10 0.40 0.29

9% 0.17 023 0.48 0.67

% 021 023 0.20 0.17

33 054" 0.01 0.16 0.03

A1 0.10 005 0.12 0.12

A9 0.92" 0.17 027 0.41

Creatinine 57 035 -0.29 0.09 0.04
65 0.07 0.14 0.18 0.13

73 -0.07 0.20 051 059"

80 0.09 021 0.40 0.34

88 087" 035 -0.003 021

9% 0.98" 0.04 0.24 0.98"

% 026 0.02 0.60 0.05

33 0.03 0.15 0,05 048

A1 0.13 0.01 0.29 035

49 0.93 0,54 099" 0.98"

Blood Urea 57 0.91 0.92 0.63 0.99"
Nitrogen 65 0.55 0.86 -0.36 0.65
73 0.84 0.76 0.97 0.02

80 0.68 0.47 0.70 083"

88 0.91 0.72 0.85 -0.82

9% 071 0.97 0.39 0.83

T P<OI, T P<0.05, 7T P<0.01
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Table 5-2. Pearson’'s correlations between average daily body gain and

concentrations of serum metabolites in Holstein steers

Age Average daily body gain
Item
(weeks) Control TRT 1 TRT T TRT T
25 0.18 ~0.10 ~0.14 0.32
33 0.04 0.01 0.04 0.11
4 0.70" -0.34 -0.15 -0.11
49 0.26 -0.01 0.12 ~0.60"
Glucose 57 0.12 0.08 -0.49 0.10
65 -0.45 -0.23 -0.29 -0.25
73 0.39 0.10 0.43 -0.44
80 -0.15 -0.45 0.19 0.06
83 0.02 0.62 -0.07 0.47
9% -0.77 -0.46 -0.96 0.14
25 0.30 0.25 0.20 0.30
33 -0.54 0.07 0.001 0.76™
41 0.82° -0.10 0.23 -0.32
49 -057" 0.14 -0.18 0.83"
57 -0.23 0.13 -0.24 0.63"
Cholesterol 65 047 0.16 0.37 0.43
73 0.28 0.23 0.49 0.15
80 -0.18 -0.08 -0.07 0.20
88 0.47 0.42 0.21 0.57
9% -0.12 -0.09 0.41 0.89
25 0.32 ~0.12 0.26 0.28
33 -0.45 -0.36 0.33 -0.72
4 0.75" -0.15 0.08 -0.26
49 -0.08 0.06 0.09 -0.71"
. 57 -0.07 -0.31 -0.37 0.81"
Total Protein 0 057" 0.29 0.29 0.29
73 0.46 0.01 -0.01 0.30
80 -0.17 -0.10 0.14 0.52
83 -0.41 0.38 -0.45 0.24
9% -0.64 0.36 0.52 -0.58
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Table 5-2(Continued)

Average daily body gain

Age
Item
(weeks) Control TRT 1 TRT 1I TRT I
% 0.23 ~0.03 0.26 0.37
33 -0.38 -0.19 068" 0.10
41 0.62" 017 0.13 021
49 0,08 0.11 0.23 ~0.73"
Albummin 57 0.003 -0.47 -0.48 0.28
65 0.40 052 -0.10 0.14
73 0.29 ~0.07 0.26 -0.04
80 ~0.20 0.05 0.03 0.21
88 -0.09 0.08 -0.31 -0.18
96 0.17 0.43 0.41 0.19
% ~0.39 0.5 0.27 052
33 -0.33 ~0.16 0.32 -0.05
41 0.28 0.26 0.21 0.16
49 ~0.20 0.26 0.11 ~061°
Creatinine 57 -0.40 072" ~0.07 051
65 0.41 0.09 0.05 -0.06
73 0.22 0.01 012 011
80 018 0.40 031 0.14
88 0.11 ~0.22 0,37 -0.64
96 0.85 -0.25 ~0.92 094
% ~0.43 0.33 0.11 0.38
33 —0.74™ 0.10 0.002 -0.40
41 0.07 0.33 0.19 -0.20
49 091 ~0.78 0.81 0.97
Blood Urea 57 046 093 -093 0.90
Nitrogen 65 -0.44 0.66 -0.18 0.93
73 0,61 ~0.24 ~0.96 001
80 -0.85 -0.77 0.99 0.98
88 0.21 0.72 0.85 0.97
96 ~0.90 -0.89 051 -0.43

T P<01, T P<005, 7T T P<0.01
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I

5. @l AS oux FoAFFEd e TSAHY AHIZ =LY FHAA

Table 5-3. Pearson’s correlations between live body weight and concentrations of

serum IGF-1 and cortisol in Holstein steers

Live body weight

Item Age

(weeks)  ontrol TRT 1 TRT TI TRT T

2% 0.59" 0.12 0.42 0.59"

33 0.48° 0.65" 052 0.46"

41 0.41° ~0.20 ~0.09 ~0.04

49 0.16 ~0.15 ~0.50 0.55"

— 57 055" ~0.18 ~0.20 0.37
65 0.34 ~0.00 ~0.60° 0.54"

73 0.20 0.11 -0.46 -0.04

80 0.7 0.25 ~0.11 0.11

88 0.85° 0.15 0.18 025

9% -0.85 0.99" 0.99" 092"

2% -0.23 0.10 -0.24 0.03

33 0.24 ~0.14 0.29 -0.34

41 -0.25 ~0.45 0.10 021

49 077" -0.11 -0.18 ~0.10

57 0.41 0.08 0.12 021

Cortisol 65 0.39 ~0.19 0.30 -0.07
73 056" 0.36 0.10 ~0.41

80 -0.11 0.13 0.20 0.20

88 0.72 -0.25 -0.06 ~0.49

9% 096 -0.75 0.70 0.99"

TP<O1, T P<005, 7T P<0.01
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Table 5-4. Pearson’'s correlations between average daily body gain and

concentrations of serum IGF-I and cortisol in Holstein steers

e Age Average daily body gain
(weeks)  ontrol TRT 1 TRT TI TRT T
2% 0.23 059" -0.22 0.38
33 0.35 0.54 -0.34 0.45
41 0.62° 0.09 0.25 -031
49 0.32 -0.33 -0.11 0.61
— 57 0.38 -0.07 ~0.10 0.65
65 -0.33 0.20 053 0.56"
73 0.16 052 0.12 ~0.15
80 -0.22 0.26 0.68 0.58
88 -0.26 0.65 0.42 -0.36
9% 0.98 093 0.67 099"
2% ~0.09 0.24 ~0.20 0.47
33 0.48 0.34 0.11 -0.47
41 0.22 0.23 0.16 0.29
49 -0.47 0.02 -0.13 -0.07
N 57 0.004 045 -0.06 025
65 0.02 072" 077" ~0.01
73 0.4 -0.24 0.02 0.03
80 -0.06 0.02 0.15 -0.03
88 0.68 0.16 0.03 ~0.16
9% 0.81 0.59 0.15 0.81

TP<O1, " P<005, 7T P<0.01
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# 539 54 ATH AAGRA el M AgHE TaE F A @
WA} o |gx] Fojgie ne B4 T AT B dIFSALFL A ALt
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(<)

#2493 IGF-1 2 cortisol®] 8 5 T=99] AddAAE Yell A

WA AT FA BHE s2EA FAPAE AHRY dxT e E3)
Al 96FH S AlelstaE AA|Fol IGF-13 A AaRdAS yehgglon 25
33, 41F%(r=041~059, P<0.1), 573 (r=055 P<0.05 =8i 80F%(r=0.77,
P<OOD = FoA Ao daaAlE vEbdo] IGF-19 %7 =555 AT
o] T7tstE AL & & ATh WiET9 25 33, 41739 AAFE
S W Fo® Ao FHBA HERSI(P<0.D), 5TFHE = Bk =2 Ao A

(r=055, P<0.05)< =1ela 80FHol= wis w2 Ao AudaAsE deudlen
(r=0.77, P<0.01). 88+l e FaS Yeol(r=-085 P<01) Wz 4§
= AAFTe Sl wel IGF-I3 ¢ 24 % Fds Bdv 53] 8057982 U=
T 2070 EE S5 dAol Fobd wjEA oluje] IGF-1¢] =7t Al F
83 s FYF Aow Atndn. dulF ] FojaFEol 4»}34 TRT 179 74
§ 33FHel= Aol Fe(r=0.65, P<0.05)S HAu7t vl5F7]d npA e EehdE 9

_’?_

AMAEANA Al (=099, P<O.Do] VeSS ¥ oldrt & AAFH IGF-1
of A#ABAZE dEpEA FArh U A FelFFe] =aw TRT O+9 4A5oe=
657 H ol ATl kel Fo ¥ (r=-0.60, P<0.1)°] YeERtey TRT 1< w}
ZA7HA 2w e EFehdE o] A EANA Ao F(r=-099, P<0.1)°] YERSTH
A gAdy ouAe FHFEFES E¥QW TRT Mo 45 2553 (=059,
P<0.1), 335F%(r=0.46, P<0.05), 495 (r=055, P<0.1) 2 6553 (r=0.54, P<0.05)%
ol el vEREth ey EdNAIVE 8% EkE A7 96T HolE FA
atkA FA4 XA AZIEA 3] Fo A(r=-092, P<ODS 7P BoR
LhERSE T}

A, A AT IGF-19e] #AE AHnw hzro 458500 Qo A
(r=0.62, P<0.1)& RS3, TRT [ FolA= 25F7% Ao F& (=059, P<0.1)& 1

°]

%

2lal TRT M9 65F%ol= A Ao da(r=056, P<0.)< HetWlew AT
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I wRZRA R TRT M9 vpxe FRels R Zas Jehi e (r=-0.99,
P<0.1).
IGF-To] Jsae] A 282 irfstel sEAUAA FgAdAzA
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A4FTHOIS A, 20000 ©], 2000; Lee %, 1990)= A& olu] ed] ARE w3
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o] Erlel #F HErA Holof st o] BE ZoR Hie A
1, 2000). ol IGF-1¢] 5 5% daaAel A F kel Aozt
UARE oM = AT Ao ZadAd dvks Bil(Llee 5, 1995)9F o At
AZF Jth= H(Davis® Simmen, 1997)% o} 71A] =go] W}l 18y o] Ao
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shAl Bl A A gk a2y 2 AT Ade] H[Fo B AT Tk
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ARFAATL F4 Fol s AoR B 2EY 2 YEsts SEEOR
dH A Q= cortisolF AFAH AHAAAE AHEE

AAF e BAS Ayrd oz 4958 (r=-0.77, P<0.05)*
P<O.D)°l ¥-9] 2g¥o] Yelyar TRT 17+ % TRT O+9 ZA$E Fo4 daw
AZF dEpgA gkgken TRT M9 Aol wxut EsAEodA Qo 43
(r=0.99, pP<0.n)°el vepwth ek ddFA LG s doEd gz TRT
MrollAE fodt AdaaArt glde
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E
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E
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TRT 19 65F%(r=-0.72, P<0.05)%
TRT O¢] 657%(r=-0.77, P<O0DIA =& & Foa7h Q4= 7o 4
F#AA 7 YEFRTE Purchas 5(1980)< cortisol § =7} &5 &0l ozt
3L(r=-044, P<0.01) 3923 Chase 5(1995)& A F Fo ZaadAzE olvka
(r=-017, P<0.0D st & A= Fo4Ql Fo daaAzr vepd A2
rAbgE A dGSAFl A FEES Fke Fo s HA A=
glucocorticoid F%=7F =&4E A EC "oxvs HE &I (Kraus-Friedmann,
1984 ; Purchas &, 1930) & X]3} %t}

=
Cortisol & A HatA] S9¢] o]3lztgo F&2 #ofstr] wlid corticosteroidE &



G iAol &S WA Tt M= FEhAES dovlal =4
o = o]g} &8s Yoyl d g XfsE HoA= 5 FEAE S35
o] g3t} AolA el F2 corticoidE cortisol, corticosterone®] il cortisole] €%

kA 283} (Paape 5, 1974) adrenal cortexoll Al A Y| % += steroid hormone

o8 AWNFAS TV @WdE A4S HAATIL AHEES AT =
corticosteroidst= #2419 o} :=2bS & (mobilization)ste] @ d A4S 7HAA
7 wld =48 74 A 71t (Kraus-Friedmann, 1984). Purchas 5 (1980)& #%7F
of x}o]7k lo] Angus’t Hereford®.th #=thal sttt &2ERQIES v E8 vl S
FE AANSEY SA Ao #d AFolA Turgeon 5(1986)> HISH 7] A7l
A aids fFE 3 Aol FE ol T, HSFY] AAdA s AT A%
of F& olFo] =4 W AW HAS dod= A cortisol®] FE7F 543 F7F
gt Husteth ® o2 83 ) E2% F insuling 287 2 wuigol A
FAdoll wofstA R Hl 7o o1 AAlgol oA QlEHe FxTF FASA F

Zbete Ao AWEAd A #ejsh= Aow d¥A Av(Ropkes, 1994;
Gregory %, 1982). & tt& A4 (Shawel Trout, 1995)= <5 W cortisol®] &
7 43 84 W cortisol®] wE¢ w2 GO AAAAE 7AW cortisolo] g
Fs A AMSIE HAAS B e SWANEE UYEW L FAES "o

wels 3 gQler gAY Baudh v 9tk Lee §(2005) wol W @A
o] ol wet & E}J% AAE K92 IGF-19] skl JgS wHohal Hist
of IGF-13} Fol @da= Ao FauAd 3= Aoz Hud vk o
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6. @AAF YA FAFEd WE SAFEH TARFERY FAAA

%

3E 6-1o+=

F%#9 T4 = backfat thickness®} &N A3}

AR ApFESNA HISEH = EREJAT AAHSSo] I

Al tstke] et Q)

lo
ox
e
¢

Table 6-1. Pearson’s correlations between backfat thickness and concentrations of
serum metabolites in Holstein steers

Age Backfat thickness
Item

(weeks) Control TRT 1 TRT O TRT T

%5 ~0.37 0.17 ~0.05 ~0.16

33 -0.21 -0.07 -0.32 0.18

41 -0.13 0.04 -0.05 0.19

49 095" 0.20 -0.17 -031

Clucose 57 -0.24 -0.14 -0.23 0.23
65 0.64 0.04 021 012

73 -0.30 0.11 -0.43 -0.09

80 ~0.44 0.10 0.65™ -0.15

88 0.72 0.22 -0.35 -052

96 0.33 0.67 0.99" -0.62

25 ~0.50 ~0.19 ~0.46 0.12

33 -0.50 -0.11 0.02 0.37

41 051 -0.19 ~0.45 0.09

49 0.15 0.06 -0.52 -0.20

57 0.08 0.01 -0.32 -0.09

Cholesterol 65 0.46 058" ~0.46 -0.37
73 0.34 -0.01 0.10 -0.34

80 ~0.65° 0.39 0.14 ~0.02

88 0.61 -0.10 -0.23 -0.74"

96 -0.97 ~0.34 ~0.73 ~0.99"

25 ~0.48 “052 ~0.39 ~0.10

33 ~0.42 -0.13 0.03 -0.33

41 -0.43 0.06 -021 0.12

49 0.44 0.09 -0.49 -0.37

. 57 -0.14 -0.04 ~0.54 -0.18

Total Protein 65 0.50 0.41 056" 0.38
73 -0.66" 0.22 -0.21 -0.02

80 ~0.89" 0.10 -0.27 0.12

88 0.30 0.25 -0.62 -0.64

96 -0.95 011 -0.81 0.09
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Table 6-1(Continued)

Backfat thickness

Age
Item

(weeks) Control TRT I TRT T TRT I

% 048 049 024 011

33 -0.44 0.001 0.24 0.16

A1 0.12 0.18 0.16 0.20

49 0.50 0.05 061" 047

Albumin 57 -0.10 0.17 0,50 0,06
65 0.44 0.04 0.08 052

73 -0.30 041 0.11 -0.05

80 089" 0.09 0.15 0,07

88 0.73 0.20 052 ~0.10

9% 0,87 0.19 073 065

% ~0.02 0.03 0.18 ~0.10

33 048 -0.02 -0.39 0.01

A1 0,50 0.21 0.00 0.10

49 0.41 -0.07 0.08 -0.27

Crentinine 57 0.001 027 0,37 0.12
65 0.43 0.18 -0.37 ~0.20

73 0.35 0.22 021 056"

80 035 0.01 0.64 0.28

88 0.58 0.07 -0.39 0.34

9% 0.79 0.001 099" 0.98

% 075" 017 0.23 ~0.50

33 0.62 -0.29 0,06 045

A1 012 0.20 0.4 0.10

49 0.01 0.49 0.90 0.90

Blood Urea 57 0.47 -0.47 0.99™ 0.95
Nitrogen 65 0.19 0.1 0.39° -0.14
73 0.29 0.16 -0.29 0.17

80 0.45 0.34 0,01 0.30

88 0.15 0,08 0.15 037

9% 0.01 0.19 0.17 0.34

T P<01, T P<005, 7T T P<0.01
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TE AxZ o AWxz FAo T8 @Y A ZE acetate®} lactate %
glucoses 9] TAZ glucoser AWxAE FAte= Fo3 Fadelth olFddA I
SR HFe] ShAlo] T e s F= EEL EF glucoseR EE A A HSmith
¢} Crouse, 1984). 18jy} B AF = glucose®t SAWFA7F ZT2 4955 o
= ol =2 5o AT (r=095, P<O0DE RY3, 655FHANE Fo HHAES
Bof glucose?] F&=7F &5 AW FAVE FANAE 255 Bt TRT IO

2% (=065, P<0.05)3 965%(r-0.99, P<0.05) Ae 4a< e

WAt stA Rt @) ol yA] FolgEe]l =3 TRT M4 4% 2l
gL gloeyt A 7IzF T HSF7)e SoiAEARYH §-o FaRdAE e
g4 cholesterol? &AW FAL] BANAME 2+ 2 TRT 1 7oA $4
71l s Fof A##AE, TRT MTolAE 4o 4adAE Yetll AT o942

ok v STl E 29 TRT 17+ A A#dAE, TRT O+9 TRT I
= 5o AudAE EAAT Fo4E e dixTe 807l §-o A
(r=-065, P<0.) & YeRHAL TRT I 79 65FHele= AojdddAs, a8
Sl A3} o YA FolgFe] Egwl TRT M9 A$ols v&7] dute] A1 o

L uSFT)e 88F# (r=-0.74, P<0.1) % 9653 (r=-0.99, P<0.05)
o ¥ Fo A¢e yeErWth @A cholesterol?] 494l 2453 ©]F TRT 079
TRT MollA A&A o2 F7ketd=H) 01317‘{} BEe AASlAM dF 7t =
ol A FE SAWFAZ grolths BHa(dh 2003)9F A &S veha 9ot
Wheelers(1987)  cholesterol®] ¥ %7} %542 wxAwo] ZFrtsittE ®Hu
(r=0.71, P<0.05)%t= A= Fitsls A7ZAFAA AR LeyAe] Aas &
T= yR W Mol AstEttE A2 (Eichhorn &, 1986) 1A £
F&ol ¥okd TRT O % TRT M9 Fof &3 Zgo] vhehd

719} & A total protein® FEoto] AHE AyHW hRrTolAE A
Hkzlo 7 o] AiS mol:= Jhe-d 735FH(r=-0.66, P<0.1)¥} 88FH] wW$¢ =&

T

o] A& (r=-0.89, P<0.01)& UYelAtE TRT O FolAME 65FHA Ao A
56, P<0.1)°] YEbt AL Aestd YA Azl ol e FElsh A ekl
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F 6-201= F=AQ ApFEAsA HFEH = SRERIS AANE oA QG

Table 6-2. Pearson’s correlations between Longissimus dorsi muscle area and

concentrations of serum metabolites in Holstein steers

i Age Longissimus dorsi muscle area
cm
(weeks) Control TRT 1 TRT T TRT T
25 0.47 ~0.26 ~0.38 051
33 -0.29 -0.34 -0.03 0.02
41 -0.82" 0.16 0.25 0.39
49 0.25 -0.19 0.52 0.18
Glucose 57 -0.54 -0.08 0.24 -0.43
65 -0.19 -0.10 0.29 -0.24
73 0.33 -0.05 -0.20 -0.07
80 -0.20 0.41 -0.24 -0.05
33 0.70 -0.13 0.45 0.56
9% 0.90 0.86 -0.39 0.64
25 0.30 0.14 0.69 0.17
33 0.75" 0.13 0.12 -0.05
41 -0.51 056" -0.07 0.37
49 0.54 0.41 0.73" 0.50
57 -0.31 0.12 0.21 0.13
Cholesterol 65 0.46 0.04 0.10 0.08
73 0.42 -0.47 -0.14 0.32
80 -0.28 0.58" 0.23 0.21
33 0.50 0.82" -0.11 0.82"
9% -0.13 0.99 -0.46 0.99"
25 0.57 ~0.22 -0.03 0.23
33 0.59 -0.52" -0.08 0.04
41 -0.59 0.34 0.14 0.31
49 0.62 -0.02 0.88"" 0.31
. 57 -0.25 -0.32 0.20 -0.41
Total Protein o 0.37 058" 013 0.82"
73 0.23 -0.67" -0.22 -0.36
80 0.03 0.45 0.24 -0.37
33 0.97" -0.39 -0.17 0.46
9% 0.43 0.96 -0.34 -0.07
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Table 6-2(Continued)

N Age Longissimus dorsi muscle area
em
(weeks) Control TRT I TRT I TRT I
25 0.52 -0.22 -0.47 0.34
33 0.53 -0.38 -0.64" -0.51
41 -0.58 0.23 0.21 0.23
49 0.34 0.02 0.78" 0.37
Albumin 57 -0.09 70.56i 0.05 70.54;
65 0.43 -0.58 -0.33 -0.69
73 0.11 -0.61" -0.19 -0.08
80 -0.25 0.42 0.43 0.13
88 0.82 -0.26 -041 -0.14
96 -0.40 0.93 -0.45 0.67
25 -0.07 -0.29 -0.03 0.46
33 0.54 -0.22 -041 -0.17
41 -0.27 0.07 0.05 0.30
49 0.54 0.38 0.5 0.23
Creatinine 57 0.27 0.08 0.23 0.24
65 -0.26 -0.23 0.08 -0.44
73 -0.46 -0.26 0.03 -0.29
80 -0.17 -0.08 -0.23 -0.11
88 0.92° 0.21 -0.50 -0.42
96 -0.70 -0.98 -0.27 -0.98
25 0.21 0.35 -0.48 0.58°
33 -0.35 0.74™ -0.21 0.58
41 -0.55 -0.51 -0.22 -0.29
49 -0.09 -0.53 0.15 -0.91
Blood Urea 57 -0.59 -0.69 -0.22 -0.95
Nitrogen 65 0.04 0.14 0.36 0.18
73 -0.01 -0.06 -0.07 0.28
80 0.10 0.13 -0.04 -0.10
88 0.06 0.06 -0.05 0.10
96 -0.16 -0.13 -0.31 -0.74"

T PO, T P<0.05, T 1 P<0.01
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g4 FH2HB9 Frot wiHFTEAL R FARANA NETF 335
(r=0.75, P<0.05)°14, TRT 1719 4153 (=056, P<0.1), 8059 (r=0.58, P<0.1) %
837 # (r=0.82, P<0.05)°14, TRT M T< 4953 (r=0.73, P<0.05)°l~ Z1g]a TRT
M9 885 % (r=0.82, P<0.05)3 965%(r=0.99, P<0.05)NA 7tz Ao a7}
vEtgth ZElzH s FEe SN R} =4
Aoz Hi(Early %, 1990)% 3 9Jey TRT
TEAIETY] gWd o] 2&4E Fi

wolAE A HAT 5 A

o] 885 (r=0.97, P<0.05)3 TRT I+ 49579 (r=0.88, P<0.0DNA % = 4
o] FHAIAAE BT a8y TRT 179 3357#HG=-052, P<0.1), 6565 (r=-0.58,

P<0.1) 2 7353 (r=-0.67, P<0.05)¥ TRT M2 655 (r=-0.82, P<0.05)2] 7%
SAMCE frolatA F-o F¥s uEbaL vk A vk o] o AFelA =
28 AAESY “AALR  FdA wHATGAAS 0L 2ALE =34
TRT M7 7b ©ka vw A A2 75 v 528t 84 5 F dude g
o tx oA 88F ol Ao F¥s YU o= wiAY F3E MAE F
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o WMiHFIHHAL U1 Fokwdl 4 F total protein o] AT E Fo A

MAgTaR s 23 vl suse FRWAGAE TRT 179 575
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T 6300 E2EE AAN GOl A JE5E
ol

carcass weight$} &3 diALE 2 o] A7 of

Table 6-3. Pearson’s correlations between cold carcass weight and concentrations

of serum metabolites in Holstein steers

Age Cold carcass weight
Item

(weeks) Control TRT 1 TRT T TRT T

25 ~0.50 0.07 0.21 0627

33 -0.60 -0.49 0.11 0.09

41 -0.53 0.16 -0.15 0.37

49 0.05 0.19 0.29 0.02

Glucose 57 -0.28 -0.40 0.01 -0.44
65 -0.04 -0.02 -0.01 -0.09

73 -0.16 0.14 -0.09 0.10

80 0.30 -0.34 -0.20 -0.10

83 0.64 0.54 0.76" 053

9% 0.94 0.47 0.17 0.49

25 ~0.07 ~0.34 ~0.49 0.19

33 0.44 -0.77" -0.11 0.19

41 -0.10 0.01 -0.24 0.42

49 0.85" 0.13 -0.25 0.33

57 0.66" -0.17 -0.28 0.07

Cholesterol 65 0.47 0.02 0.60" 0,02
73 0.28 0.04 -0.47 0.23

80 -0.31 -0.34 0.45 0.23

33 0.50 -0.25 0.37 0.77"

9% -0.22 0.10 0.65 0.99"

25 ~0.52 0.34 ~0.36 0.01

33 0.02 -0.28 0.06 -0.23

41 ~0.50 0.18 -0.25 0.31

49 0.41 0.25 -0.13 0.10

. 57 0.10 0.04 -0.24 -0.40

Total Protein 0.68" -0.04 0.16 079"
73 0.30 -0.01 -0.22 -0.41

80 0.19 -0.23 0.07 -0.34

33 0.96 -0.45 053 -0.58

9% 0.34 -0.35 0.54 -0.25

- 105 -



Table 6-3(Continued)

Age Cold carcass weight
Item
(weeks) Control TRT 1 TRT II TRT II
25 0.34 -0.35 -0.43 0.17
33 0.04 -0.20 0.55 -0.44
41 -0.52 0.07 -0.17 0.26
49 -0.03 0.32 -0.09 0.16
Albumin 57 0.19* 0.08 -0.14 70.58:
65 0.65 0.13 0.05 -0.60
73 -0.19 -0.20 -0.10 -0.24
80 -0.05 -0.09 0.22 -0.07
88 0.72 0.70" 0.69 -0.12
96 -0.49 -0.42 0.64 0.53
25 -0.05 0.07 -0.11 0.36
33 0.41 0.27 0.49 0.03
41 -0.31 0.04 -0.72" 0.40
49 0.29 0.02 0.54 0.27
Creatinine 57 0.66" 0.16 0.06 0.04
65 -0.03 0.23 0.28 -0.30
73 0.06 -0.25 -0.05 -0.12
80 0.62 0.13 0.47 -0.01
88 0.82 0.15 0.34 -0.14
96 -0.63 0.24 0.06 -0.99™
25 -0.70™ -0.36 0.10 0.31
33 -0.08 0.10 -0.41 0.39
41 -0.23 0.07 0.34 -0.12
49 -0.78" -0.77 -0.36 0.82
Blood Urea 57 0.99 -0.69 -0.22 -0.95
Nitrogen 65 0.03 0.14 0.36 0.18
73 0.16 -0.59" -0.19 0.25
80 0.01 -0.04 -0.49 -0.17
88 0.11 0.41 0.16 -0.01
96 -0.05 0.09 -0.22 -0.72"
T PO, T P<0.05, T 1 P<0.01
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TRT MTF9 A%<l SA47)0] Holu 25FH o A A#A(r=062, P<0.05°] }EF

Wt Glucose®l 7% A2 7k | SZ71d = Ado A4##AA(r=0.17~0.94)
el gle] v S527] AW glucosee] ol&Ado] Frlstd WA Tl Sk

&4 chlolesterol® %ol WiAZye] BAZ Ayrd e 49 v
A7lel Ee Ao FRBAMITH : =085, P<0.05; 577% : r=066, P<ONE ¥l

SE7NHA FASE Egg Holil YA TRT [+ A+ SA471d% F9
F#H3E3FE L r=-0.77, P<0.05)< YERNS A, TRT O9 ¢+ SA47|25F 73
FRH7A Fo] FAAAE 1015}7} v 270 Ao FaaAAE vefla gth

-1

N34S XMool % cholesterold &

=7t SESE QEAFo S/t EES Hola At Wheeler 5(1987)2 &
=

A cholesterols =7} &2 exAFo] =va 39 (=049, P<0.05),

Matsuzaki 5(1997)% A cholesterol & =A A8 9 a3 Ao ArAAA 7}
g 3desd B Ao ZAIgodes oy FTIFAIR T FHoJFF9] %Q}H

TRT OFE Aesta olgfst AFA3RE3 A EE5S B 28y gh9-9
3k ZAF A 71(2000)2 €A cholesterol®] &&=
7 el MFAZA TG A -y SA T Fo 4TS RolAv O AAEE F935HA4

S 2El AAN S YEASTY FHE EH total proteind o] FA A O
ZTE 4719 2655798 2 4AFHEHES AYsta yEATY Ao daAAE A=
5 =S o Ao A& (r=0.68, P<0.05)

o] 71442 dA total proteing FE7F =S4E2 Y
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(r=0.65, P<0.1)& B3 TRT 179 A%+ 47 &< Ao Ao 43S Hol
O7F & F el Fo AaAES B olu 88FHo] Ao F¥E el
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F5710= Ao AAAdEFES dehlglen, TRT M- 49+ vSA7]F+H 57

74 albumin®] FE=7F S YEATS HolAE EEFS RAT=-012~
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thi= A2 3 (Galbraith 5, 1978)7F vl wetA & AFolA veld Axep v
st Zb Aol Feo Ade] Yeld A7 vlE ESoA gl 48 94
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T 640l BAEAE AAN KA AAFE

e}
[e) = =
dressing percentage2} @3 tALE A o] A& AA A diste] ER ST

Table 6-4. Pearson’s correlations between dressing percentage and concentrations

of serum metabolites in Holstein steers

Age Dressing percentage
Item

(weeks) Control TRT 1 TRT O TRT T

%5 “0.11 ~0.09 021 061"

33 0.34 -0.09 0.16 -0.36

41 -0.13 0.23 -0.12 -0.23

49 -0.63" -0.18 -0.23 0.18

Clucose 57 031 0.18 0.38 -0.25
65 -0.65 0.34 -0.17 -0.16

73 -0.54 0.38 0.69™ -0.03

80 058 ~0.28 0.38 0.16

88 0.39 0.48 0.18 0.84"

96 021 -0.20 -0.95 0.32

%5 0.16 ~0.08 0.63 0.35

33 -0.30 -0.53" 055 0.11

41 053 0.03 -0.34 -0.40

49 021 0.05 -0.04 0.48

57 0.39 0.47 054 078"

Cholesterol 65 0.34 061" 068" 0.17
73 058" 0.28 0.37 0.35

80 063" 0.11 0.17 054"

88 021 0.06 -0.06 0.46

96 0.71 ~055 0.85 0.96

25 0.05 0.03 052 0.46

33 -0.32 -0.62" 0.46 -0.01

41 0.32 0.12 -0.18 -0.24

49 -0.10 0.11 -0.25 0.40

. 57 -0.19 0.21 0.39 061"

Total Protein 65 0.39 0.10 0.09 0.15
73 0.08 0.08 0.22 0.02

80 0.40 -0.23 0.07 0.23

88 0.84 0.47 0.26 0.37

96 0.98 0.86 091 0.41
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Table 6-4(Continued)

Age Dressing percentage
Item
(weeks) Control TRT I TRT 1 TRT M
25 0.23 -0.01 0.54 0.64
33 -0.33 -0.57 0.16 -0.15
41 0.30 -0.05 -0.31 -0.24
49 -0.59 0.10 -0.41 0.33
Albumin 57 -0.38 0.19 0.45 0.36
65 0.43 0.13 0.23 0.01
73 0.41 0.43 0.39 0.19
80 0.06 -0.18 0.11 0.33
88 0.52 0.54 0.28 -0.67
96 0.48 0.90 0.85 0.37
25 0.04 -0.75 -0.71 0.39
33 -0.45 -0.22 -0.26 -0.30
41 0.26 0.07 0.21 -0.29
49 -0.44 0.21 -0.68 0.49
Creatinine 57 -0.17 -0.09 -0.51 0.65"
65 0.33 0.37 -0.37 0.01
73 -0.10 0.29 0.01 -0.08
80 0.44 0.02 -0.11 0.30
88 0.71 -0.12 -0.01 -0.30
96 -0.99™ 0.80 -0.98 -0.99™
25 0.11 -0.18 -0.61 0.75"
33 0.44 -0.17 0.83" 0.29
41 -0.39 -0.08 -0.47 0.08
49 -0.01 0.65 -0.97 0.71
Blood Urea 57 -0.81 0.81 -0.99" -0.78
Nitrogen 65 0.16 -0.11 -0.16 -0.17
73 0.16 0.09 -0.09 -0.04
80 0.66"™ 0.35 0.41 -0.39
88 0.06 -0.17 -0.36 0.05
96 -0.13 -0.40 -0.25 -0.35

T PO, T P<0.05, T 1 P<0.01
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marbling score®} @7 tAEA 7o) Aol dlste] YeERU AT

Table 6-5. Pearson’s correlations between marbling score and concentrations of

serum metabolites in Holstein steers

Age Marbling score
Item

(weeks) Control TRT 1 TRT O TRT T

%5 ~0.24 011 ~0.26 0.39

33 -053 -0.33 -0.06 052"

41 0.06 0.24 0.45 063"

49 0.59 0.35 0.14 0.17

Clucose 57 -021 045 -0.24 -0.12

65 0.80 -0.37 ~0.02 0.01

73 -0.23 0.25 -053 0.12

80 ~0.50 ~0.60" ~0.12 0.28

88 0.33 0.50 0.06 0.21

96 0.19 0.12 0.89 0.46

25 ~0.21 ~0.03 ~0.54 0.01

33 -0.09 -0.17 -0.44 0.10

41 -0.19 -0.08 0.18 073"

49 0.11 052" -0.35 0.15

57 -0.05 0.18 -0.48 043

Cholesterol 65 0.02 -0.16 -0.45 -0.32

73 0.17 0.69" -0.28 0.12

80 -0.68" 021 0.13 -0.30

88 0.60 -0.15 -0.15 0.86™

96 -0.72 -0.26 ~0.22 0.99"

25 ~0.29 0.38 ~0.23 ~0.18

33 -0.05 0.34 ~0.50 -0.20

41 -021 0.19 0.31 055"

49 0.36 0.62" -0.15 0.06

. 57 0.14 0.33 ~0.29 -0.35"

Total Protein 65 -0.10 021 0.46 -0.33"
73 -0.45 057" 0.20 ~0.81°

80 -0.62" -0.05 -031 -0.86™

88 -0.15 0.75" 0.02 0.31

9% -0.98 -0.66 -0.35 -0.28
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Table 6-5(Continued)

Age Marbling score
Item
(weeks) Control TRT 1 TRT O TRT T
25 -0.51 0.47 ~0.24 -0.07
33 -0.11 0.42 0.18 -0.22
41 -0.25 0.13 0.34 0.47
49 0.56 0.60" -0.06 0.13
Albumin 57 0.46 0.56" -0.29 -075™
65 -0.12 0.10 0.28 -0.66
73 0.01 0.29 0.30 -0.09
80 -0.33 -0.23 0.00 -0.26
38 0.06 0.59 0.01 0.06
9% -0.50 -0.71 -0.23 0.50
25 0.09 -0.15 0.37 0.35
33 -0.06 0.32 0.10 0.11
41 -0.40 0.31 -0.12 057"
49 0.21 0.08 0.50 -0.01
Creatinine 57 0.26 0.37 0.13 027
65 -0.31 0.10 0.09 -0.58
73 0.12 0.09 -0.11 0.02
80 -0.28 -0.03 0.62 -0.29
33 -0.26 -0.22 0.07 -0.01
9% 0.99° 0.57 0.83 -1.00
25 -0.32 -0.15 0.19 -0.08
33 0.62 -0.29 -0.06 -0.45
41 -0.16 0.65™ 0.46 -0.38
49 -0.21 0.35 0.52 0.80
Blood Urea 57 0.47 0.46 0.99™ 0.94
Nitrogen 65 0.19 -0.11 0.40" -0.15
73 0.23 -0.23 -0.02 0.001
80 0.23 -0.01 -0.39 -0.01
33 0.32 -0.02 -0.66™ -0.03
9% -0.15 -0.08 -0.13 -0.17
T PO, T P<0.05, T 1 P<0.01
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Table 6-6. Pearson’s correlations between meat color score and concentrations of

serum metabolites in Holstein steers

Age Meat color score
Item

(weeks) Control TRT 1 TRT O TRT M

25 ~0.18 ~0.02 0.35 ~0.07

33 0.76" 0.42 -0.11 -0.01

41 051 0.03 -0.69™ -0.14

49 -0.50 -0.48 -0.25 -0.38

Clucose 57 0.41 0.70™" 0.03 0.02
65 -0.39 0.47 0.10 -0.11

73 0.11 0.22 0.21 0.01

80 0.34 0.22 0.47 -0.55"

83 -0.82 -0.67° -0.05 -0.08

9% -0.86 -0.01 -0.59 -0.99™

25 ~0.43 0.02 0.05 ~0.04

33 0.19 0.25 0.59" 0.06

41 0.46 0.07 ~0.67" 0.18

49 ~0.92" -0.24 -0.11 -0.19

57 -0.39 0.65" 0.26 -0.09

Cholesterol 65 ~058° 056" 055" -0.40
73 -0.41 -0.14 0.32 -0.44

80 0.46 0.61" 0.12 -0.54"

83 -0.59 0.60 0.20 -0.38

9% 0.88 -0.23 -0.62 0.88

25 ~0.06 ~0.29 ~0.23 ~0.05

33 051 -0.37 0.70™ -0.37

41 0.62° -0.05 -0.72" 0.04

49 ~0.74" -0.47 -0.32 0.04

. 57 051 0.22 -0.19 -0.01

Total Protein 65 055 0.14 031 0.24
73 0.27 0.01 -0.52 0.66™

80 0.25 -0.19 0.04 -0.09

83 -0.90" -0.68" -0.26 0.16

9% 050 -0.10 -0.69 0.50
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Table 6-6(Continued)

Age Meat color score
Item
(weeks) Control TRT 1 TRT II TRT II
25 -0.13 -0.46 -0.07 -0.02
33 0.57 -0.47 0.29 0.63"
41 0.68° -0.06 -0.65" 0.07
49 -0.45 -0.53" -0.48 0.06
Albumin 57 0.34 -0.09 -0.14 0.16
65 -0.49 -0.01 -0.19 0.07
73 0.53 -0.26 -0.34 0.31
80 0.49 -0.21 -0.15 -0.68"
33 -0.95" -0.89™ -0.11 0.04
96 0.98 -0.22 -0.99"" 0.98
25 -0.31 -0.66" -0.59" -0.08
33 0.35 -0.64" -0.13 0.08
41 0.28 0.05 -0.31 0.21
49 -0.57 -0.09 -0.26 0.10
Creatinine 57 -0.25 -0.23 -0.52 -0.26
65 -0.05 0.23 -0.10 0.25
73 -0.35 0.27 -0.22 0.51
30 -0.001 -0.34 -0.07 -0.23
33 -0.99™ -0.48 -0.21 0.95"
96 -0.19 -0.50 -0.50 -0.18
25 0.33 -0.14 0.23 -0.35
33 -0.32 -0.12 0.48 -0.17
41 0.13 -0.36 -0.48 0.05
49 -0.66 -0.67 -0.08 0.91
Blood Urea 57 -0.69 -0.68 -0.22 -0.95
Nitrogen 65 0.03 0.14 0.36 0.18
73 -0.51" -0.58™ -0.13 -0.34
30 -0.63" 0.27 0.12 -0.02
33 -0.56™ -0.37 -0.29 -0.33
96 0.23 -0.14 0.07 -0.62"
T PO, T P<0.05, T 1 P<0.01
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Table 6-7. Pearson’s correlations between fat color score and concentrations of

serum metabolites in Holstein steers

Age Fat color score
Item
(weeks) Control TRT 1 TRT O TRT T
%5 ~0.06 0.26 0.45 ~0.15
33 0.62 0.39 041 0.16
41 0.27 0.03 -0.24 0.18
49 -0.50 -0.01 -0.22 -0.07
Clucose 57 -0.18 0.38 -0.19 0.19
65 ~058 0.20 0.45 0.09
73 -0.01 -0.01 0.29 0.09
80 0.33 051 0.82" -0.38
88 -0.60 -0.42 0.29 -051
96 -0.33 -0.25 -0.46 -0.63"
25 ~0.43 0.02 ~0.21 ~0.35
33 0.30 054" 0.06 -0.14
41 0.47 0.23 ~0.42 0.32
49 -052 0.01 -0.14 -0.38
57 ~057 0.22 -0.13 031
Cholesterol 65 -0.10 041 0.28 -031
73 -0.61" -0.34 0.42 -0.01
80 059" 073" -0.38 ~0.67"
88 -0.02 0.39 0.12 -0.63
9% -0.62 0.89 -0.98" 0.73
25 ~0.15 ~0.60° ~0.04 ~0.24
33 056 -0.09 0.28 0.05
41 0.66" 0.10 -0.19 0.25
49 -0.32 -0.13 -0.06 -0.14
. 57 -0.06 -0.06 ~0.45 -0.08
Total Protein 65 -0.23 0.23 0.35 0.29
73 056 0.04 0.19 0.40
80 0.34 0.42 -0.23 -0.19
88 -0.78" 045 0.31 -0.80"
9% ~0.59 050 0.28 0.81
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Table 6-7(Continued)

Age Fat color score
Item
(weeks) Control TRT I TRT O TRT T
25 -0.20 ~0.67° 0.03 -0.29
33 0.52 -0.07 0.39 0.17
41 0.66" 0.24 -0.10 0.26
49 -0.36 -0.22 -0.17 -0.16
Albumin 57 -0.18 -0.27 -0.53 0.14
65 -0.19 -0.16 0.33 -0.10
73 0.16 -0.21 0.31 0.29
80 0.26 0.38 -0.18 -0.24
33 -0.59 -0.48 0.22 -0.25
9% -0.22 0.68 -0.50 0.73
25 -0.68" -0.09 -0.41 -0.03
33 0.12 -0.32 -0.39 -0.33
41 0.45 0.27 0.24 0.10
49 -0.57 0.17 -0.19 -0.35
Creatinine 57 -0.53 -0.15 -0.43 -0.35
65 -0.16 0.06 -0.12 -0.37
73 -0.75™ 0.40 0.29 0.43
80 -0.11 0.04 0.21 -0.01
38 -0.16 0.30 -0.61 0.10
9% -0.50 0.50 -0.19 -1.00"
25 ~0.04 0.24 0.21 -0.52°
33 -0.23 -0.07 -0.08 -0.24
41 -0.28 -0.08 -0.23 -0.09
49 -0.55 -0.67 -0.90 -0.80
Blood Urea 57 -0.67 -0.77 -0.45 0.86
Nitrogen 65 0.15 -0.26 -0.46™ 0.03
73 -0.07 0.53 0.16 0.30
80 0.26 -0.26 0.39 0.14
33 -0.35 -0.34 -0.11 -0.26
9% -0.02 0.02 0.36 0.68

T PO, T P<0.05, T 1 P<0.01
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Table 7-1. Pearson’s correlations between backfat thickness and concentrations of

serum IGF-I and cortisol in Holstein steers

Age Backfat thickness
Item
(weeks) Control TRT 1 TRT O TRT T
25 0.35 0.28 0.10 0.25
33 -0.79 0.37 0.11 0.23
41 -0.84" -0.01 -0.22 -0.09
49 -0.12 -0.48 -0.35 0.66™
57 -0.001 0.27 0.15 0.21
IGF-T 65 -0.30 0.07 -0.32 0.19
73 0.09 0.31 -0.11 0.32
80 -0.21 0.19 -0.43 -0.05
38 -0.81 0.51 -0.66 0.66
9% 0.14 0.99" -0.33 0.92
25 0.27 -0.07 -0.75" -0.20
33 0.16 -0.16 0.03 -0.42
41 -0.11 0.03 -0.01 -0.47
49 0.32 -0.08 -0.31 0.10
Cortisol 57 -0.28 0.29 -0.01 0.002
65 0.11 0.01 0.17 0.01
73 0.29 0.27 -0.13 -0.05
80 -0.04 0.24 -0.02 0.14
33 0.27 -0.17 -0.23 -0.63"
9% 0.83 -0.77 -0.51 -0.99"

T P<01, T P<005, 7T T P<0.01

Ao ERe] AFFHE wplste EdE2 483 IGF-I% =A3E T
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ol = o3k Ao A4dS eI THr=0.99, P<0.1). A& T2 dyA s

Hir

o] el A¥FS BAY TRT M9 4F+ SAY F7d0 iz gyl A
712 EF A s Beled 95" A= 7o ol =066, P<0.05)s

=l 2
Z2E F 71/‘3] © IGF-1¢8 527t &5 AW A7 ghokAl= 43S o
ERUaL gtk olefdt #dS IGF-I19] Aeddos dwo] 7bed o= ot
= somatotropin®] A &A o= diabetogenic effect?} X WHEa1e] #go] 9o
(Bauman %, 1989) ©]& o]&3lo] AAS FHRsn AWS B3 oA E o] L3}
of AU FFaie ARWE olF= FE&E A Hed, o714 IGF-12 o8 4%
kel 2 7hed SAW FAl thEte = adipose tissuedl Eajo] H7HH o=
Zgets og Holm ol Qlate] 2 AT Ao AAHY IGF-Io] wof "
A ek A oA doll gk -2 JTE Facto] Gda AEHME o] Fof
= 9s 3(e], 200003 Aoz AlE
A FASY A cortisol'E =] FAAAE HHEYE HxTo BSE F

S FrolE  gldEd nSElde Ao 4de YEhlden, TRT I

7o A= vl g el e nod I FxE mvelal, TRT I
= <}

To A 57U FAF Fo FVG=-075, P<O5)E BAD o F §47]
WS A FE AANEA ol Fee AFS BAh TAE AN 5
7ol o]

gel AEgS Holgrt 1 5+ 5
2 r=-0.63, P<0.01; 9653 r=-0.99, P<0.01)& 2tt. &3 W cortisol?

& 7H(88F

TR FAQ ARl Uik 2EH AT S AF F7HCrookshank 5, 1979)
shal, AAGlA FA7IS HSHTdE AEE Adste adderR AE
(Kraus-Friedmann %5, 1984)3tH Tl A|WEe] A F Xzt 3w 3= Ao
(Henricks & , 1986)% <& itk 1822 ¥ F cortisol®] &7 F7hstd
SARTFAE Hasa WA EE FUkske AR dEA vk AR T ey
AdHFE Folw TRT 79 37+ AAHoR Fo FHs Hel AEETET T
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Table 7-2. Pearson’s correlations between longissimus dorsi muscle area and

concentrations of serum IGF-I and cortisol in Holstein steers

Age Longissimus dorsi muscle area

Item

(weeks) Control TRT I TRT II TRT I

25 0.01 -0.21 -0.43 -0.19
33 -0.30 -0.15 0.43 -0.04
41 -0.57 -0.24 0.40 -0.23
49 -0.23 -0.27 0.12 -0.53"
57 0.28 -0.66™ -0.43 -0.31

1GE1 65 -0.26 -0.04 0.50 0.06
73 -0.28 -0.10 -0.09 0.43
80 -0.53 -0.69™ 0.51 0.18
88 -0.70 -0.44 -0.05 -0.76
96 -0.99™ 0.30 0.99™ -0.91
25 0.61° 0.15 0.23 0.34
33 0.18 0.51 0.11 -0.20
41 -0.57 0.11 0.31 0.30
49 0.20 0.60™ -0.30 -0.21

Cortisol 57 70.17** 0.23 -0.64™ 0.31
65 -0.73 0.08 -0.01 0.39
73 -0.60" 0.20 -0.33 0.26
80 0.14 0.42 -0.52 0.01
88 -0.47 -0.16 0.33 -0.55
96 -0.64 -0.77 -0.68 0.99°

T PO, T P<0.05, T 1 P<0.01

e F AASY FFAR T gwAdy oyx e FolaFd e w
cuH A d3 52239 AATAA F 8 IGF-19 w29 #AE AyRd
22 TRT I+ AA ¥&K7|3F ot Fo J3e] AgS vehya 9o, &
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Table 7-3. Pearson’s correlations between carcass weight and concentrations of

serum IGF-1 and cortisol in Holstein steers

Age Carcass weight
Item
(weeks) Control TRT 1 TRT O TRT T
25 ~0.60" ~0.20 0.50 0.14
33 -0.26 -0.09 0.39 0.15
41 ~0.40 -0.54" -0.32 -0.28
49 -0.67° -0.29 ~0.46 -0.32
57 0.22 -0.01 -0.41 -0.30
IGE-T 65 -0.07 0.70™ -0.44 0.33
73 -0.10 0.06 0.14 0.44
80 -0.56 0.09 0.61 0.07
33 -0.53 0.34 0.16 0.88"
9% -0.99° 0.93 -0.96 0.98
25 0.12 0.43 0.08 0.33
33 0.11 0.06 0.06 -0.27
41 -0.14 -0.32 -0.43 0.12
49 -0.19 0.07 0.01 -0.33
Cortisol 57 051 -0.13 -0.51 0.25
65 -0.43 -0.40 -0.21 0.35
73 -0.27 0.01 0.04 0.25
80 0.05 -0.18 -0.49 0.14
38 -0.40 0.81° -0.32 0.66
9% -0.56 -0.60 -0.82 0.97

TP<OI, T P<0.05, 7T P<0.01

A AAEFSAA T ZAF Y F carcass weighte} IGF-12]
ARBAE AHEE fETFE A 7|k ZAA o FRE YERYA L 53] 255
¥, 4958 2 96 FHol ZZ(r=-060, 067 ¥ -099) EAHGozm FostAt
(P<0.1). 18y} TRT 1, TRT O+ % TRT M9 4= IGF-13<] g3tolA
FA71s AAH R Fo] Adake] ko] Holtprt HKT|o] EojAA Ao Au
S YeEllE Aog ZAMEAY. 53] @uiid FF F7F Fo el TRT [ +9 4%
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Table 7-4. Pearson’s correlations between dressing percentage and concentrations

of serum IGF-I and cortisol in Holstein steers

Age Carcass rate
Item
(weeks) Control TRT 1 TRT O TRT T
25 0.23 -0.25 -0.33 ~0.06
33 -0.12 0.20 -0.70* -0.38
41 0.27 -0.33 0.68™ -0.54"
49 -0.07 0.13 0.05 -0.38
57 -0.21 -0.58" -0.16 -0.35
IGE-T 65 -0.52 0.05 0.11 -0.50
73 -0.13 0.11 -0.15 -0.37
80 -0.20 0.15 0.13 -0.28
33 -0.41 -0.63 0.20 -0.72
9% -0.63 0.50 0.13 -0.99™
25 -0.25 -0.01 -0.21 -0.01
33 0.12 -0.07 -0.01 -0.09
41 -0.17 -0.24 -0.07 0.60
49 -0.41 0.27 0.17 0.01
Cortisol 57 0.44 0.33 0.44 0.23
65 0.10 -0.57 0.55 0.54
73 0.37 -0.66™ 0.18 -0.32
80 -0.53 -0.24 0.09 055"
38 -0.64 -0.82 0.27 0.13
9% -0.99™ -0.04 0.68 0.90"

TP<OI, T P<0.05, 7T P<0.01

E2Elel AMBS oA FGudarsE ¥ =AY A F carcass rate®) IGF-1¢] A
HRHE Q275 A5 A 73 5o Fo Ade AEgS Ry, TRT
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=)
r o)
L
mlm
i
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P<0.05)% Holthrt 4152 (r=0.68, P<0.05)°] A< A#S Jehgda o]F 5813k
RES Holxli: &o wbd dwAy oyxe FFAE U FoFFEol EUd
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Table 7-5. Pearson’s correlations between marbling score and concentrations of

serum IGF-I and cortisol in Holstein steers

Age Marbling score
Item
(weeks) Control TRT 1 TRT O TRT T
25 0.01 0.15 0.46 -0.15
33 -0.33 0.41 0.68" 0.28
41 -0.36 0.02 -0.58° 0.12
49 0.25 0.19 0.01 -0.02
57 -0.11 0.37 0.25 -0.06
IGE-T 65 0.13 0.26 -0.36 0.52
73 -0.26 -0.24 0.16 0.83™
80 -0.15 -0.07 -0.17 -0.30
33 -0.18 -0.01 -0.06 -0.81"
9% -0.61 0.75 -0.79 -0.97
25 0.38 -0.10 -0.30 -0.02
33 -0.34 -0.36 -0.29 -0.34
41 -0.35 -0.35 -0.28 -0.32
49 -0.12 -0.01 -0.04 -0.28
Cortisol 57 0.09 -0.06 -0.23 0.13
65 0.17 0.04 0.34 0.10
73 0.66 0.57 0.54 055"
80 -0.05 0.02 -0.07 -0.17
83 0.99™ 0.44 0.76" 0.54"
9% 0.99™ 0.78™ 0.04 0.96"

TP<OI, T P<0.05, 7T P<0.01
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Table 7-6. Pearson’s correlations between meat color and concentrations of

serum IGF-I and cortisol in Holstein steers

Age Meat color score

Item

(weeks) Control TRT 1 TRT II TRT II

25 0.28 -0.13 -0.07 0.23
33 0.48 -0.04 -0.45 0.49
41 0.61 0.09 0.11 0.17
49 0.67° 0.29 -0.46 0.60"
57 -0.32 -0.43 -0.20 0.32

IGE-T 65 0.12 -0.34 0.04 0.28
73 -0.11 0.04 0.13 0.07
80 0.18 0.19 -0.56" -0.01
88 0.92" -0.49 0.44 -0.06
96 0.55 0.54 0.98 0.31
25 -0.40 -0.37 -0.10 -0.22
33 -0.32 -0.21 0.24 0.38
41 0.18 0.33 0.15 -0.29
49 -0.08 -0.34 -0.11 -0.49

Cortisol 57 -0.32 0.43 0.06 -0.52
65 0.33 -0.06 0.27 -0.40
73 -0.30 0.59 0.54 -0.46
80 -0.38 0.29 -0.05 0.11
38 0.36 -0.42 0.74 0.36
96 -0.26 -0.35 -0.48 -0.73

T P<OA, T PL005, T 1 P<001

zaepel F AASe FRAR F @udd ouxe] FolyEel BE meat
ARRA F @3 IGF19) FEse] S AHun

%A 79 495 H (r=067, P<0.1)3 88% % (r=092, P<O.1)S Edste] 3
o A#IBA(r=012~092)8 Hom, TRT NOyolAe= 80FHol HFo 3t
(r=-0.56, P<0.1)°] 1g]ar A 7]t &t o] d#e] A& (r=0.23~0.60)S HEFHRA
© TRT M9 495 49573 (r=0.60, P<0.05)°] o3 s et oA
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Z2ERIFT AAM S50 sFAIE T AL FEF ol wE §A9 wislA
IGF-T¢] #gol <3 v& o

AE ez AlmHT. 53] A glucose, cholesterol, total protein, albumin,
creatinine ¥ BUNG 9 th& 2t&o o 249 wsrt & Aow Aoy 3
cortisol®] Fx& FA o] AAAANME HA Ag7F BF FEE FEFS B
Al Fakal qlo] AT e we A= Aow e ozt

ol
32
ftlo

Ae =484

ot

E 770 FLEAE AN dE5EL dels

% fat colore} 8 2 &3] A A ] dste] YeERH AT

Table 7-7. Pearson’s correlations between fat color and concentrations of serum

IGF-I and cortisol in Holstein steers

Age Fat color score
Item
(weeks) Control TRT 1 TRT I TRT I
25 0.57 0.39 0.15 -0.24
33 0.15 0.08 -0.31 0.13
41 0.48 0.22 0.25 0.15
49 0.59 -0.11 -0.24 0.58
57 0.06 0.01 0.05 0.17
IGF-T 65 0.35 -0.32 -0.27 -0.02
73 -0.24 0.04 -0.05 0.34
80 0.30 0.11 -0.09 -0.10
88 -0.01 0.41 0.27 0.64
96 0.31 0.54 0.76 0.33
25 -0.01 -0.23 -0.15 -0.64
33 0.06 0.01 -0.09 -0.01
41 -0.19 0.44 0.23 -0.33
49 -0.18 0.01 0.18 0.04
Cortisol 57 0.30 0.14 -0.19 -0.37
65 0.05 -0.23 0.21 0.15
73 -0.27 0.38 -0.34 -0.07
80 0.25 0.35 0.20 0.01
83 -0.46 -0.39 0.02 0.59
96 0.68 0.82 0.18 0.52

T PO, T P<0.05, T 1 P<0.01
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8. @A} A FAFE TH T =7 olFgsH SH WA= 9F

A5 18ME R, 207" o 270 "ol E8s MAES =5ste] sHx

A el sers 4R 2AR e E 819 2k

A 183MEH ] A i, g A 9 23] FoA] ko] FoHQl FF
S gz 2y ko] w2 Aol Hlst
=2 TRT O olA 6841%2 =A YeERSTHP<0.001). &4
S AR e AEgE RAsd, Als W 2ueAS g S
kAt TDN ghaFe] J&S e Zoz yeyr T4 =7
AR, TDN o] &8 A2 5¢l TRT O+ ¢ TRT M+
oA 74zt 2590% ¢ 26.01%% TDNggo] dojxoz vre tfx+(24.02%)
TRT I 7(24.73%)ell W&l <4 zolE RATHP<0.0001). Aol s oy
syl wjo]l &S wo tizFe TRT I 7oA 27 842%¢t 8.01%=2 TRT
O 7(4.35%)¢t TRT M(4.75%)°] Hlgte] @A 3] e S YEFRTHP<0.0001).
Z3]i9 S TRT MTolA 151%9] FFoz o2 A FE5d Hlste =gt
(P<0.0001).
AT AF 20MLERE A 2R =5 Z2ERR] AN F5-9] FA4
224 g8t 2 F AolE HolA Fdth =AW A9 207Dl A 1871
Ao et 528k Al ey TRT 1 7F(11.74%)0 4 thZ2+(8.98%)H th& F Az
T(TRT O, 8.02%; TRT M-, 818%)°l Hl&te] tha A et ou {2491
2ol = HolA| FRATHP<O0I7]). 2w sk A thx=7(19.91%) % A& (TRT
I, 1955%; TRT I, 20.43%; TRT IO, 20.70%) S 22 giz=+2 493
AT ghel = Zpol7b IJTHP<0.178). 12yt %382 49 TDN 3avhs =9l
TRT M(1.78%)°1 A & H(Nx=7 1.03%; TRT I 096%; TRT I+
1.07%)°l Hlste] #e FFS HATHP<0.042).

AF 2A9Fe FAEA W Hetd Are wx zHelA wel fe49l
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AFolE Btk shA N Ao A9 TRT Mol 1024%2 th2 HF5(dx
T 958%; TRT I 886%; TRT L7 7.85%)°] Hlato] tha =& FF& HAth

%
F/‘r T 1A B8 %%‘Oﬂ Hlafo] mAlo] Ay ShFo] vk SAES T}
A B2 AgS T3k w33 vl vk (Matsuzaki 5, 1997, Garret
5, 1996; ©], 1991; & &, 1992). wepA] olefgh 545 7Fxl Ao A
A2E F7HA717] S s oAl sodds A S7HAE Zavk dow, & A

ollM= 233 dedol das &A= ATk

Table 8-1. Least squares means of chemical composition(%) of longissimus

dorsi muscle of Holstein steers

Month Treatments
Items SEM P value
of age Control TRT I TRT II TRT II
18  Moisture 66.60° 66.21° 68.41% 67.73% 0.377 0.001

Crude Protein  24.02° 24.73° 2590° 26.01* 0.250 0.001
Ether extract 842  801* 435" 475" 0.408 0.001
Ash 0.91°¢ 097° 1.34° 151°% 0.049 0.001
20  Moisture 70.08 67.75  70.48  70.06 0.943 0.184
Crude Protein ~ 19.91 19.55 2043  20.70 0.375 0.178
Ether extract 8.98 11.74 8.02 8.18 1.273 0.171

Ash 1.03° 096" 1.78* 1.07° 0.029 0.042
22 Moisture 69.03 69.42  70.29  68.60 0.903 0.601
Crude Protein  20.54 20.69  20.82  20.10 0.298 0.366
Ether extract 9.58 8.86 7.85  10.24 1.117 0.487
Ash 0.85° 1.04* 1.04* 1.06° 0.039 0.004

ab¢ Within a row, means that do not have a common superscript differ(P<0.05).

AL 13MEEe 5% 2 AFY S2E AAYSS T4 2F o S A
= 1

ERYE, AR D FAEA B AL 2 Aol oA kot A4
of QoiA tjzTe e AdTEd wate] TRT N7elA the £& 442 e
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W ATHP<0.157).

SAZEA pHE TRT OolA 5542 oizxF(5.10)¢F TRT 1-+(5.23) %
TRT M (G270] vlal =R eHP<0.03D). Aoz Hydy) dags A F
pHE =555 Bodo] Hre Zlo] et} ojgst Axs sty & 5 Q=
Aoz TRT Ol TRT M7 Erhs XepAw iz & A5
3to] 7FE 7 E(cooking loss)e] H 2 AL BHW HEHol & Zow e &+ <l
o E93d EAL UeEE g EZFHS ASE hardness ¥ springiness, chewiness
2 cohesivenessE At Hardnesst= AbE9] @ d =FvkS 2 TRT
TolA o AHEl e Hlste] wkar(P<0.001), cohesivenessi ol U A
7421 TRT O7olA =9k o H(P<0.005), chewinessol A= a8 A &S
et AF 18MdHE Faks T2ER)] AANS -] T4 249 &9

et A g ez TRT 077} pH, cohesiveness, cooking loss L]
o] AHow Hol X7 & A Edd Hstel & AAHS Bt
T UTGE 8-2).

=

>

S

AN

ox
S
2

4
LR
ol

ru‘i
2

AT 20098 E2ES AANSS S 229 S glo] A A %=(P<0.001)
EL %L&*£<P<0,002>oﬂ A Apolm: BAEd, dAZ dizTe TRT 1A =A 4
Biston, oluA &S %% TRT D79 TRT MolA v =g GAaes
et ek v A 184 E R EFekwk e T4 A A ol A 1 FAx
2zl el pHel ztol= fiAth. Cooking losse] 45 A A5 18714 Holl A9} vz
Al TDN #aFo] 22 iz ¢ TRT I o wste] TRT O7¢ TRT Mol A
e Zow yeyn 2A43ES YER T hardness, cohesiveness 1E] il
springinessoll A = x}o] 7} 919l o1} chewinessol A= %7} TRT O+ ®t} /A
W A7dE YERATHP<0.059). S 20/M€® E2El AMRSS T4 249
A 54 9A AbE 3o il A A b FElE xtolE HolA &kt

B 2Rl =59 T2ER] AMHS S §4 242 FAETE thE A
el wstel TRT 174 97322 7bd ke wbd TRT O5-(7.94)914 7H8
UTHP<0.017). FAE=7} FSF2 HAAG = S oA Hrg gud sx

= SR
o] 2 TRT HO7olA Agdaasrt v dva & F Aok 2eiv S28S AA
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Foll et dFrad AAmFels BAY A A dFeAE B eR Y
Btk pHE o2 AgtE5o] vlste] TRT O7olA @43 wekew(p
hardness(P<0.001)¢} chewiness (P<0.001)%= *F& W TDN<®] 3t&Fo] =2 TRT 0O
o TRT MolA w2 A= Yy

Gregory 5(1995)9] Haro] &b, AwE e AR Wako] = A g
Zo] BS42 vl sy 18 May 5(1992)2 detgo] mAF 9 AT
At 2 = ]3/\% (o ZuaAE o, dddge] x&45 He54d o
w74, I B ATt FA @2 Jow ‘/‘rE}‘XkD} B AT AT o, 22714

ol Aot W AFE HolFa gtk 5, hardness7t A& TRT O+

°f
°f

o
X
50
£
=
v

A Ede ARE 283 5 JdE cooking losse] %ol AL H
U May 5(1992)¢] ®i1 g 4 24 e =AW FEFE2 e &
of Hlste] wrokeS & F AATHGE 8-1).

A5 18 H R 27087 =53 24 A S2ER AN S5
8 S =33 BW ) xT7¢ TRT I+ =28l TRT M-l
Hlste] Abg o] U F=ERFS F7FAZ TRT D47 AF 1871d 5] AH o] 7}

_1_4
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Table 8-2. Least squares means of physical characteristics of longissimus dorsi

muscle of Holstein steers

Month Treatments

of age ftems Control TRT I TRT I TRrm oM FPvale
18 Meat L 39.79 4135  39.55 39.84  0.735 0.309
color 1508 1685 17.10 16.60 0.662 0.157

b 9.62 10.60  10.80  10.27  0.430 0.253

pH 5.10°  5.23% 554° 527 0.099 0.031
Hardness 454* 297"  563*  6.05* 0.491 0.001
Cohesiveness 0.52° 0.55°  0.61* 0.57* 0.015 0.005
Springiness 0.55 0.61 0.53 0.52  0.058 0.703
Chewiness 1.28 0.98 1.80 1.80  0.251 0.073

Cutting strength 2.81 2.50 2.54 2.75 0312 0.651
Cooking loss 37.00 29.04 25.02 2456 4.066 0.136

20 Meat L 36.85  36.90 36.01 35.01 0.790 0.326
color 17.99° 17.16™ 1574° 15.34" 0542 0.001

b 855 837% 7.06° 6.46° 0.375 0.002

pH 5.40 5.40 5.37 5.38  0.015 0.457
Hardness 8.96  10.22  13.70 8.45 1.679 0.155
Cohesiveness 0.48 0.56 0.44 0.55  0.397 0.139
Springiness 0.56 0.59 0.46 0.61 0.047 0.129
Chewiness 2.52% 313" 4.06* 3.64% 0.380 0.059

Cutting strength 2.78 2.75 2.81 2.71 0.351 0.555
Cooking loss 34.84 34.96 29.22 28.99 2.344 0.151
22 Meat L 42.37 38.44 38.87 39.09 1.004 0.226

color 16.20  16.74  15.06 1572 0.378 0.044

b 9.42% 9.73% 7.94° 9.42% 0354 0.017
pH 5.37*  536°% 525"  533% 0.023 0.025
Hardness 5.97°  8.17* 2.10° 3.19° 0.550 0.001
Cohesiveness 0.50 0.52 0.52 0.50 0.024 0.894
Springiness 0.53 0.50 0.60 0.52 0.033 0.235
Chewiness 2.25*  2.10*° 0.64° 0.81° 0.127 0.001
Cutting strength 2.99 2.95 2.94 2.98 0.301 0.445
Cooking loss 28.18  32.31  30.88  29.29  1.409 0.346

ab,c

Within a row, means that do not have a common superscript differ(P<0.05).
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EE5dEd F2E AAHSso s4 24 Wl At EAd e E 8-304 B
= ket 2o

A 1804, 20709 B 2270 o] E2ERQl AAMHESE 25 & 9%
AR TA F2 L o] &ste] AWAl 2L AL AT 18/ EH =&
Z2ERRl AAM S50 Aead AAE 2SS BE Aol BE SAA SR
ojgt ztolE YEMNA= #%oyt TDN 33 CP %S =4 Jog TRT M+
o] 54 Z2Z Y stearic acid(Cigo, 14.05%)3} oleic acid(Cig1, 36.69%)¢] 3Fako] t}

i

@ FEe nste] WA = FES YElHAT. 9 linoleic acid(Cigo,
8.93%)¢] dt#e thE7(10.08%)4 TRT I 7(9.35%) zglaz TRT II7(9.41%)9l

Wb o] RS 2070€ 3 3 2271 €38 =E53 S 2ERR] AAN SS9 T4 =23
o A5 Aal 2 A= A7l el Aolg HATH S 2071E® F3F A=Y
At 2A4S AHAEd AU FAEHE T2 A H2E palmitic acid(Cigo) 2

palmitoleic acid(Cig1)e] o]l Az 3+ ZolE RA=d], Cpos FAAQ Aol=
ARAA T TRT MmMTolA 2023%= ET(24.16%)2F v& AHZHF(TRT 1+
23.78%; TRT M 2470%)°l ®lato] 21 W&ol w2 Ao 2 yeytt, o vtz
Cig1e oh2 A FE(N2=F 343%; TRT 1+ 410; TRT O 3.60)° #H|&}te]
TRT M7} 5.06%%= dA3] =Ah(P<0.007). Cigot Cienel 181 A2 Cigo,
Cig1 2 Cigpoll A% B2 5, Cigox WET(26.86%)9F o2 A2 FE(TRT 1
T 21.88% 2 TRT O 21.60%)°l ®]ate] TRT M(12.60%)7-ollA 33 e +

Btk whdel Cign (P<0.002)3 Cis2(P<0.126) W && vh& A5 Hlst
o] TRT M7olA =2 F+& HYth Linolenic acid(Cigg)e] a2 tlZoll A
0.29%= CP9 TDN®| &S =<l AgTru e F25 EATHP<0.009). 19
ofF = dte] AF 20/MEH e E53 S2ERIFT AMNS 9 AR U &
& 3 3} x| W4k (mono-unsaturated fatty acid, MUFA)¢] 3FH(P<0.003)3 th=E3E
A WA (poly-unsaturated fatty acid, PUFA) &&o] t}t& g £ 83l TRT
M+ (MUFA 46.23%; PUFA 13.10%)°14 @A 3 =%ss & + AATHP<0.0ID).

o

{iSA

1o
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b o] E 3} x| " Ak(saturated fatty acid, SFA) &%& TRT M-(40.64%) A4 tt&
A gl Hlgte] v Ao 2 YERtHP<0.001).

AT 20dPo] =53 E2EAFT AAMSS s 22 U9
Cig1®l T2 A5 18345 2 2070l =5 Ao v A&
20"l =53 F2EIFE AANSS 9A TRT MT(41.50%)°014 tt& A
To mlste] FhaFo] =2 AIgS HATHP<0.089). 18 Cigo Hl&2 Al 1+ F
gk Apol7h ASlvh A% 20/ @ o] =5e E2ERl AAMPS ol Ao Aol
2] TRT M9 Cig2P<0.006)%t Cigs(P<0.003)8] &7 vl&o] th& AT Eol vl
ato] st AL = F dddEd, ol MUFAS PUFACIA L 1tz §He H o
MUFA®] 3t&ko] & Aol& Kol kAT vh& A5 Hlste] TRT M-
A = AgE BYon PUFA A9+ 19 whdl AdS B ol&g Axe

5(1998)9] ATrE. el A Hargk wpel Mgk Faks Btk F 5(1998)2 -
S ez 3 F3AE Fo7IEw Uiv] 85%, 100%, 115% Fwo2 JFo38tal 14

N, 18704 % 2 247045 g Sl AR A =4S vug A3 A4 A

N

g %

—_

o
iy

goll 2x woAZFS 7N A FolA Cisail ol =7 ‘JrE}kkE}F’— sSitt. v
Aol Cigo®l TFHFS olUA wofFel et gl S71EaE o]l @
T ®agk up vk, sk AR Rol Harv]e] Akt ?é"éo] —‘?—E@Qi o 4
A wo el o3 dFS S F AT Ao oA

Ao Ay g A 24 FFE ¢ e AoR KoY E A 4%
AAR o2 F zpolE HolA = FYXRE Ao FT7t d55 T4 =7 U Ait
% Cign® ol A HgFolA T71ES & F7F e A CiolY Cisodl T
< FaEE AgE HoFa gk ol# g A= Waldman 5(1968)3 % 5(1998)
of Biugh "2 A4e A#o] FT/EFE CI817 C18:29] H|&o] F7heh W Cuy,
Ciso B Cigo®l H]E0] 7Li3}5’—, XA e SUFETE Bae A3

Sf Mg A%E welFu
JaRe 2% 54 24 O Cuel B9
41.62%, 46.6% 2 46.02%= 2 3] Holstein AA B S5 Azroh= oF 10%7F
% Ee S JHAY Aol AL4E ta e 4TS wATE B
7h ATHCs YR, 1998).

Aol M= 6714, 14714d" 2 18

AR, 1 24 Wgo] 27
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Table

8-3. Least squares

means of fatty

longissimus dorsi muscle of Holstein steers

acids composition(%) of

Month Fatty

Treatments

of age acids Comtrol TRT I TRT O TRrm oM Palue

18 Ci2o 1.48 1.35 1.20 1.13 0.112 0.148
Ciao 3.00 3.35 2.78 3.19 0.218 0.299
Cian 0.70 0.66 0.66 0.69 0.066 0.970
Cigo 26.79 26.06 27.01 26.41 1.022 0.917
Cie1 4.26 4.13 4.06 3.83 0.340 0.834
Cigo 13.91 12.96 13.81 14.05 0.487 0.401
Cig 33.48 36.05 35.85 36.69 1.655 0.548
Cig 10.08 9.35 9.41 8.93 1.348 0.943
Cigs 0.20 0.29 0.31 0.30 0.052 0.432
Cao1 0.13 0.10 0.18 0.15 0.050 0.748
Others 7.16 5.65 4.73 4.65 0.896 0.189
SFA 47.06 45.49 46.69 46.61 1.304 0.846
MUFA 39.40 41.68 41.49 41.89 1.670 0.701
PUFA 14.76 12.85 11.80 11.50 2.100 0.690
M/P 3.40 4.80 4.39 4.34 1.032 0.805
20 Ciz2o 0.94 1.24 1.08 1.20 0.145 0.465
Ciao 1.51 1.59 1.38 1.16 0.135 0.134
Cia 1.14° 1.53 ¢ 0.80 ¢ 0.89 "  0.094 0.001
Cigo 24.16 23.78 24.70 20.23 1.592 0.199
Cis1 3.43° 4.10° 3.60° 5.06°  0.328 0.007
Cigo 26.86 ° 21.88° 21.60° 12.60°  1.990 0.001
Cis 27.63° 30.35° 30.23° 39.26*  1.841 0.002
Cis:2 8.26° 9.33° 9.83° 12.67*  0.845 0.126
Cigs 0.29° 0.44 * 0.43* 0.44%  0.032 0.009
Cao1 0.99 0.85 1.09 1.19 0.111 0.224
Others 4.79 4.89 5.31 5.34 0.275 0.408
SFA 57.87 ° 53.34 ° 54.11° 40.64° 2212 0.001
MUFA 33.59° 36.89 ° 35.61° 46.23*  2.156 0.003
PUFA 8.56 ° 9.78 ° 10.25° 13.10%  0.843 0.011
M/P 4.00 3.80 3.50 1.01 0.363 0.744
22 Ciz2o 1.58 2 1.58 2 1.34 2 0.66°  0.207 0.014
Cis0 1.50 ® 1.51 % 1.35° 059°  0.223 0.021
Cian 0.93? 0.95 * 1.63° 0.60° 0.215 0.017
Cieo 24.80 23.66 23.59 26.26 1.012 0.208
Cis1 2.93 @ 4.25° 4.88 @ 593°% 0537 0.018
Cigo 10.33 11.05 10.73 11.81 0.542 0.350
Cig 39.58 37.91 36.95 41.50 1.313 0.089
Cig 10.95 ® 11.64 ° 11.85° 6.86°  1.047 0.006
Cigs 0.53? 0.41°* 0.50 * 059"  0.030 0.003
Cao1 1.28 2 1.23° 1.13° 069"  0.097 0.001
Others 5.60 5.79 6.06 4.49 0.929 0.625
SFA 43.93 43.83 43.83 44.11 1.031 0.997
MUFA 44.60 44.09 43.80 48.44 1.325 0.058
PUFA 11.48 12.09 12.39 7.46 0.989 0.007
M/P 3.88 3.78 4.39 6.76 0.538 0.003

USaturated fatty acid, "Mono unsaturated fatty acid,
P Poly unsaturated fatty acid, Y MUFA /PUFA
Within a row, means that do not have a common superscript differ(2<0.05).

ab,c
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Table 9-1. Economic analysis by nutrient plan in Holstein steers
(Unit : 1,000 won)

Ttem Steers
Control TRT 1 TRT @I TRT I
---- Slaughtered at 18 months of ages ———-
n=8 n=8 n=8 n=8
Gross receipt1 3,093 3,290 3,497 3,296
Operating cost 2,427 2,481 2,485 2,488
Feed cost’ 1,089 1,143 1,147 1,150
Calf, bedding and etc.? 1,338 1,338 1,338 1,338
Profit and loss’ 666 809 1,012 308
---- Slaughtered at 20 months of ages ———-
n=8 n=8 n=8 n=8
Gross receipt1 3,539 3,610 3,925 3,695
Operating cost 2,627 2,689 2,691 2,695
Feed cost” 1,264 1,325 1,328 1,332
Calf, bedding and ete.” 1,363 1,363 1,363 1,363
Profit and loss’ 912 921 1,234 1,000
—-—-—-- Slaughtered at 22 months of ages ———-
n=8 n=8 n=8 n=8
Gross receipt' 3,526 3,419 3,827 3,653
Operating cost 2,875 2,931 2,935 2,948
Feed cost’ 1,458 1,514 1518 1531
Calf, bedding and ete.? 1,417 1,417 1,417 1,417
Profit and loss” 651 488 892 705

1 . .
Average auction price of carcass by grade.

Amount that practical fed(unit price : concentrate 250won, roughage 150won).
Nationwide average calf price of 2003, Employ, self-labour, Water(light and fuel) expenses,
medical fee, depreciation cost, raising materials, rent and castration expense and etc.
Growth receipt - operating cost.

2
3
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Fad AFxAaA AR Exere AMH &S0l gig wuAn oy
Gojazd Ge A9 F o E FADAS 7t BHAYEE 259 A
BPEY ALENE TG A4 ALNAL

Arketda, FobA
of wig} 7HAS AANA BAY] A FEobA] A B4 S Vo R e
69FE 7TE7A wid g Folx|e] HF tFL 806H Lol ATt. FPu] FolA

e & (F g g, ZhE Amn], LE v, 27RdA], e 2 71EE )% =
=154, 2003)E
VNEo g AdEAnh EAANS FFYelA AN AES AT gHoz A
e A=

A5 1871 E EsAAe 2t Ay ¥ F 9 Hu FHAFYS AvEd,
TRT O, TRT M+, TRT I+ % Wxz+9 &M= 72tz 3 3
320049 B 3093 ek wEtA FFALR T A FoFEs =9Y TRT
O7F 27, TRT 1+ % TRT Mol vlste] 77 20139, 2074 2 4044
A& o FHS Ao AHA o)A AGuE At TS £ b
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