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Development of Technology for High Quality
Hanwoo Beef by Controlling the Nutrient Level of
Protein and ADF in Feeds of Fattening Phases
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SUMMARY

[] Study 1 : The effects of different ADF levels for each fattening phase

on performances and beef quality of Hanwoo steers.

This study was performed to determine the effecté Qf ADF levels on

performances and beef quality of Hanwoo steers. Thirty(30) Hanwoo steers were

allocated into either control or treatment group. ADF levels fgr growing,
fattening, and finishing phase were 18, 15,_ and 15% for the control animals and
those were 20, 17, and 13% for treatment animals. performances, carcass
characteristics, physico—-chemical characteristics, fatty acid composition, and

chemical composition of plasma were determined.

1. Body weight gain during growing phase for control and treatment group were
307.1ké and 319%g, respectivély, showing 891% higher(P>.0.6302) in treatment
group than control group. Treatment group showed higher(P>0.5020) daily gain of
0.76kg than that of 0.70kg in control group.

2. Final body weight for control and treatment group was 721.4kg and 730.7kg
for control and treatment group, respectively. .’I‘otal_ _body weight gain in
treatment group(5’55.9kg)r Was 9.1kg higher than that in control group(546.8kg).
Daily gain' and feed requirement during overall period showed no significant
differences between control group, 0.76kg and 12.02, respectively, and treatment
group, 0.78kg and 11.30, respectively.

3. Total concentrate and roughage intake during overall feeding period for control

group 'Was 4,930.4dkg and 1,590.8kg, respectively, While those for treatment group
was 4,541.7kg and 1,739.5kg, respectively, showing 9.3% higher roughage intake

— VII —



in treatment group than control group. Total feed intake, however, was higher in

control group(6,571.2kg) than treatment group(6,281.1kg).

4. There was no difference in airerage cold carcass weight between
control(409.5kg) and treatment(411.1kg) group; Treatment group(14.23mm and 1.26,
respectively) tended to show thinner(P>0.3020) and better(P>0.3930) backfat
thickness and maturity than control group(17.53mm and 1.33, respectively).
Treatment group showed 25% improved quality grade showing 0.88 compariﬁg
0.66 in control group with no statistical significahce(P>0.4526)_. There were no

differences in physico-chemical characteristics and fatty acid composition between

two groups.

5. Total cholesterol and glucose concentrations in Hanwoo steers ranged in 104.7
0~185.50mg/d¢ and 71.17-’79.00mg/ dl, respectively, and the level of GOT, GPT,
and BUN were 4847~8200/#, 18.00~27.16mg/d¢, and 13.46~ 15.03mg/dL,

respectively.

The results obtained in the current study implicate that the optimum ADF and
NDF intake during growing, fattening, and finishing phases would be 25.00~
27.00% and 41.00~45.00%, 17.00~19.00%, and 30.00%, and 13.00% and 22.00%,
respectively." Regulation of ADF and NDFI levels and feeding godd quality roughages
during growing phase may improve body weight gain, feed intake, and quality grade

in Hanwoo steers.
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[1 Study 2 : The effects of different crude protein levels in the concentrates
for each fatteing phase on performances' and beef quality

of Hanwoo steers

This study was conducted to determine the .effects of different crude protein levels in
the concentrates on performances and beef quality of Hanwoo steers. Thirty(30) Hanwoo

calves were randomly allocated into either control or treatment group and castrated by
surgical method. crude protein levels in concentrates for growing, fattening, and fimshing
phases were 14, 13, and 1196 for control group and were 16, 15, and 14% for treatment
group. performances, carcass characteristics, physico—chemical characteristics, fatty

acid composition, and chemical composition of plasma were determined.

1. Body weight gain during growing phase for control and treatment group were
218.9kg and 235.0kg, respectively, showing higher weight gain in treatment group
than control group. Treatment group showed significantly(P<0.0548) higher daily
gain of 0.90kg than that of 0.84kg in control group.

2. Final body weight for control and treatment group was 715.3kg ahd 732.0kg
for control and treatment group, respectively. Total body weight gain in
treatment group(599.0kg) was 21.9kg higher than that in coﬁtrol group(577.1kg).
Daily gain and feed requirement during overall period showed no significant
differences between control group, 0.70kg and 11.18, respectively, and treatment
group, 0.77kg and 10.91, respectively. I

3. There was no difference in average cold carcass weight between
control(411.9kg) and treatment(419.9kg) group. And there were no significant
differences in M. longissimus dorsi area, backfat thickness, and yield grade index

according to the protein levels in concentrates. Treatment group tended fto

improve improved quality grade upto 154% comparing control group with no



statistical significance. There were no differences 1n  physico-chemical

characteristics and fatty acid composition between two groups.

4. BUN levels in plasma of treatment group during growing and finishing
phases were significantly higher(P<0.0034 and P<0.0052, respectively), and GOT
showed significant differences(P<0.0134 and P<0.0233, respectively) with no

consistent tendency. There were no differences in plasma Glucose, GPT, and

Total cholesterol leves between group.

In conclusion, increasing crude protein levels in concentrates of Hanwoo steers
during growing phase might be beneficial for the improvement body weight gain
and beef quality although some results obtained in the current study are

conflicting. Further studies to confirm and to apply these results are necessary.
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Table 1. Chemical compositions of concentrates(control)

. Growing Fattening Finishing
Composition — . —
- 9%, as fed basis —
Moisture 11.67 + 0.31 1096 = 0.11 1183 + 0.22
Crude protein 1442 + (0.38 14.15 = 0.17 13.69 + 0.36
Crude fat 350 + 0.11 3.88 = 0.10 3.89 £ (.13
Crude fiber 571 £ (.18 523 + 0.20 591 + 0.55
Crude ash 741 = 0.38 6.42 £ 0.09 465 + 0.14
NFE | 57.29 £ (.78 59.35 £ 0.03 60.04 £ 0.71
Ca 1.02 = 0.02 0.79 = 0.03 0.70 £ 0.01
P 0.7 * 0.12 0.42 £+ 0.01 0.48 = 0.01
ADF 1167 + 052 10.88 + 0.08 029 + 0.24
NDF 19.64 + 051 2068 + 0.32 1613 + 0.43
TDN" 68 70 72
1) Calculated.
Table 2. Chemical compositions of concentrates(treatment)
. Growing Fattening Finishing
Composition
— %, as fed basis —
Moisture 1161 + 0.22 11.70 £ 0.42 11.33 + 0.22
Crude protein 14.40 £ 0.41 14.75 + 0.20 13.69 = 0.36
Crude fat 350 + 0.10 3.31 + 0.02 3.89 + 0.13
Crude fiber 581 = (.11 9.02 * 0.05 591 + 055
Crude ash 760 + 0.33 459  0.11 465 + 0.14
NFE 57.08 + 0.71 56.58 + 0.04 60.04 + 0.71
Ca 1.02 £ 0.02 0.90 + 0.02 0.70 + 0.01
P 0.75 £+ 0.12 053 + 0.01 0.48 + 0.01
ADF 12.17 £ 041 14.06 £ 0.47 929 = 0.24
NDF 20.44 £0.32 21.72 + 0.43 16.13 + 0.43
TDN" 63 70 72
1) Calculated.



Table 3. Chemical compositions of roughages

| Timothy hay Tall fescue straw - Alfalfa

Composition
- 9%, as fed basis -

Moisture 346 * (.29 843 = 0.13 066 £ 0.87
Crude protein 6.69 + 0.16 4.12 +0.37 16.74 £ 0.57
Crude fat 2.45 + 0.13 1.65 + 0.07 9201 £ 031
Crude fiber 28.19 + 1.20 3122 + 081 23.84 + 0.36
Crude ash 6.40 + 0.27 5.70 + 0.22 11.16 + 0.93
NFE 47.83 = 0.68 53.39 + 0.47 3745 + 047
Ca 10.39 £ 001 026 £ 001 - 188+ 0.05
P 0.36 + 0.01 0.24 + 0.01 027 + 0.01
ADF 37.84 + 0.44 39.40 + 0.30 31.46 + 1.22
NDF 63.41 + 0.17 67.35 + 1.64 41.36 + 0.92
TDNY 50.76 3659 5147

1) Adapted from the Composition of Korean Feedstuffs(1988).



2}, AA |
FEolzl 9 AME AE 5~6718 9 Rompun(vt3 #)) e & FolxE nlF A7l t}&
3 FeHoE HAASHEH.

o ApF@a

NASE 48 x 90m 271 $elol 2 554 $88d Z ALY FFAE
o A4 $471E ABFA FYR 2 olFlE AFAANRG. £ 2ARE O
279 A$ EWAF 2E29E FAGAL, AQTFE PWAAZ, SEFNAS AH
NN 7 WA AR ADF ¥ NDF42& neistd zasao 2eiu ug57)y
He ¢ 73 2T U8 SaF 2529 FAdY. ARFAE 19 23 ()
A 3 AW ol FAHRT, B3 0lig BEE A42o) YAES A AFE
e ANGAA A F8 A7A 09 BHez AY Aze] AAFHP, AHRA

A%e AF 24 Ao FFE 2AEA 71SRAT

o, WA

AYe vgeAY §47), 11887 2 HSFEo) o) ArTA FA F 24LA
2@ AEFA F 3N Hol WmL FAE ol 29 FRANN WAL
AT, AR AL AN o 242 B LI F 3000pmel A 158
HAT) QAR Te AL 2 ALWEL(-T0T) BB YARFEA
7VFuji Dri- Chem 3500S. Japen)Z #FZ#2HE, %322, GOT, GPT, BUNS £
e L '

A} EAEA

A 22E ABSE 2N AN F, BILPC(FR)Z £ukste] 1243 AFAA
=339

283 £E5E AE UL IFAAA ¥ A7 F #2 25A SFBH7)FE(2006)
A mat $FYANEAZ, SALSA, SARA)F $AYAENALE, 4, 24
A, 2A7 AEE)E 24D, IF SABSF B2 ST I8 $F57

3} AT AL TPk



2 74z 2 AdE _

NE3ZFE ARE 2dHolad EYoR 50g YR dd F 70C water batholl A
3023 7HERE F, 7HE A - Fo FHAE YES (R YERA T
AGE S 2459 HP3A AEE AF 2emx2emx1.2ecmP AHE & rheometer{Model
No. CR-300. Sun Scientific Co., Japan)& AM&3le ZA3 gt} ojd ZA=AL table
speed 120 mmymin, chart speed 80 mm /sec, sample height 5mm 283 load cell bkg
02 339 (kg/cr) YER AT

Zh B4 9

2 v AdS 10gS AR A AF(fritted glass disk)e] &= F#H$
AE § nFulE 3} g 70Ce water batholl A 30#3F 7193ha, Wdste o
1,000rpm2.2 1023 948 A== By 350 E2d SFFE 533,
I 49s F e EFE 489 o3 346 ddstd EFE(%)S T3

2ad &= me)x0.951
B5E(%) = : x 100
Alge FoEEE(g)

% 0951= 70CNA 2d 8539 &5% SEH3

7t. pH @ 4

pHE AAS 10g9] £F4 0OmLE 7133, homogenizer (NS-50. Japan)® 10,000
rpmollA 1837 7383 & pH meter(Orion Research Inc. USA)Z & A 314t}

sAe ANEE HDEHQ F7] Fo) o 08T LMAZ F A=A(Color difference
meter, Minolta CR-300. Japan)& ©|-&39 Hunter (L'=¥E, a=3 M % b'=3
B2 FASIAY. o9 AlgE EFHHEL L'=96.18, a'=0.10, b’=1.90%1 = A ]
calibration plateE ©]-83 %L, 33 ¥r53lod FH S YHEFHIUT




B AWt 24

THe ALPAL £x AZe)AM Folch $(1957)9 wgoz Awe %258 ohg,
Lepage®} Roy(1986)e] ®iio] mz} X W ALS methylation*] 7
graphy 2 #2438}t

gas chromato-

o

st. A A 2

B AYoA dojF AF}= SAS packageel GLM, 241 (2002)9] wet T-test
AR ANHYT. &, eSS AR TS, ADFAF %S 87¢ 2 NDFAS
F 9789 AFE & AFoE jHEo] gyl Wi, A4 HAAA AR
c}.



3. 43 ¢ u&

7}. A};r‘LT_J ADF5& Zo|7} B S5 MA = 9%

1) §47] 543

Table 4= A5 137143 71A ¢ SAA7|d 9] S A S Yepd Aol

SA71e 28A AFL gzT} NPT Z 307.1kge} 319.0kg=EA] Al ¥ F7)
11.%g o A Aoz Yelgo. AFNAEF 19049339 F9 F TAZFS 29
277 1323kg, AW TE 1442kgo 2 27 mrh AYTFNA 119kegol o 24
¥ Res yEET. EI} desAFAM= AFT7E 0.76kg, ANDT7F 0.70kg 22
NPT E& FAFE B IATHP>05020). ' .
)\}ﬁ’fé%‘% ZFol| M= ‘::;%U}igl AT AET & AYT7E A4 79 624.3kg, 663.3kg 2
2 NPT A B& AR, ZARE RET 679.1kg, YT 8812%kgo 2
AlET7F 208%7F T EolA F7 F MAEHHATFIME A ET(1,5445kg)7F =T
(13034kg) ®th 180% © =7 vhehstoh
2 & ARLTFEAMAE AET 1071 Bl tiZTFoA 9852 tRTFI 8.0%
§ £& Aoz YeEyy

Table 5914 H& ute} Zo] 59 HFAIE 2 FAIEF9 ADFHIAFL AT
(Z+Z 80.7kg, 333.4kg)7} W= (4 729kg, 254.3kg)2Tt Z+zt 10.7%9F 31.1%7}
O =& ZFIUL, AFFAM ZAEFT ADFAHFF o 34 A2 F= H
BA AzE 3EH £ Ao

FEARS ZAEE FF $F & ADFAAMLOINE ET(25.03%)0) ¥l 3o
AlET(2682%)7F d w2 Z32 vEEd. 22uU ADFR7&L dE2T77F 2473
ou AFTFE 28724 dxT7 139% Wl F& Aoz e

o] Al7]19] F AlE 59 ADFAHAFASTEE B, 32 AlPgAANAE d=2TF& 18%,
NE7E 20%2 435 NPe FAsgod 44 AdAdE A2TF7} 25.08%,
NPT 2682%2 NPAAX 2o 24 Jdehio '
Table 69} YEPH npe} o] 53 FIFALE S AR F S NDFAHZFS tix771




Zt7} 122.6kgs} 414.0kgolRevt APTE 47 1356kgd 558.8kgoz Al A7)
106%% 35.0%E © Bol AFsigen, od wa FFAFS ZARE 3 T3
NDFAFH S22 Al ¥ T(44.95%)7F AZT(41.19%) 8.} ¥ =A YEelwo, 221y NDF
LTE&L UYRT4.06)7F A ET(4.82) B} 158%7F o ZEgtrh.

H 5(2006)& AAZS-o] i EHAIAZ FoT79 HAFAT v HSA Y
NN KA7)w AFZ o] 2z}t 1.07kg? 0.80kg o 2 E]nizk]:’-cq-'ﬁ} 33.8% T i
= TAE e eH, F AAEAFZTAAE HHAFAITI 69%7F o =8tE
AFAA}} Med FFS Y.

2y o] 520000 $4719 HUAFAT) WIFATFY A3z A o] 2tz
0.82kg7} 0.8lkgo.2 ol7F QIUTHE A¥re Bug & niglo.

o] e E ANY A3z E 4 q-*éﬂrqi JAel Ax % ADF, NDF$&¢& 1
o TFAA FA ARHAFH FAF] ANHQL, £ ADFE NDF 43 53
7k7} 25.03~26.8296%F 41.19~44.95% H 92 Lhepu} '




Table 4. Effects of different levels of ADF on performances of Hanwoo steers

during growing phase.

Items Control” Treatment” Pr> (t]”?
No. of Heads 15 15
Initial age,day(month) 234(7.8)+39.2Y 237(7.9)£38.9 0.9575
Final age,day(month) 424(14.1)+33.2 427(14.2)+34.3 0.8909
Period, day 190 190

Body weight, kg/hd

Initial weight 174.8+40.2 174.8+30.3 0.3900
Final weight 307.1+13.2 319.0+6.7 0.2909
Total weight gain 132.327.1 144.24253 0.6302
Daily gain 0.700.02 0.7620.02 0.5020

Feed intake, kg/hd

Concentrate 624.3 - 663.3

Alfalfa 166.7 -

Tall fescue straw 512.4 -

Timothy hay - 881.2

Sub-total 679.1 881.2

Total 1,303.4 15445

Feed conversion

kg/kg

Concentrate | 4,72 460

Roughage 59.13 6.11
Total 9.85 10.71

1) ADF low group

2) ADF high group

3) Probability of the T test.
4) Mean * standard error.



Table 5. Effects of different ADF levels on ADF intake of Hanwoo steers during

growing phase.

[tem Control"” | Treatment”
No. of heads 15 15
Period, days . 190 190
ADF intake, kg/hd
Concentrate 72.9 30.7
Alfalfa b2.4 ~
Tall fescue straw | 201.9 -
Timothy hay | - . 333.4
Sub-total 254.3 333.4
Total | 327.2 414.2
Total ADF intake rate,% 25.03 26.82

ADF conversion, kg/kg

Concentrate | 0.55 0.56
Roughage 1.92 2.31
Total 2.47 2.87

1) ADF low group.
2) ADF high group.



Table 6. Effects of different ADF levels on NDF intake

growing phase.

of Hanwoo steers during

Item Control” Treatment2)
No. of heads 15 15
Period, days 190 190
NDF intake, kg/hd
Concentrate 122.6 135.6
Alfalfa 68.9 -
Tall fescue straw 345.1 -
Timothy hay - 5588
Sub-total 414.0 558.8

Total 536.6 694.3
Total NDF intake rate, % 41.19 44,95
NDF conversion, kg/kg
Concentrate 093 0.94.
Roughage - 3.13 3.88

Total 482

4.06

1) ADF low group.
2) ADF high group.
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Table 7. Effects of different ADF levels on performances of Hanwoo steers

during fattening phase.

Items | Control” Treatment” Pr> |t]?
No. of Heads 15 _ 15
Initial age, day(month) 424(14.1)+33.2" 427(14.2)+34.3 0.8909
Final age, day(month) 694(23.1)+27.1 697(23.2)+29.3 0.8100
Period, day 270 270
Body weight, ke/hd | |
Initial weight 307.1£13.2 328.9+14.3 0.1900
Final weight . 5536:123  577.8:103 0.2136
Total weight gain 246.5+3.2 248464 09705
Daily gain . 0912001 0.92£0.92 0.8875
Feed intake, kg/hd
Concentrate 2,148.8 2.123.9
Alfalfa 55.0 60.0
Timothy hay 271.8
Tall fescue straw 542.6 2289
Sub-total 597.6 - 560.7
Total 2,746.4 2,684.6
Feed conversion kg/kg
Concentrate 8.72 8.95
Roughage 2.42 2.26
Total 11.14 10.81

1) ADF low group.

2) ADF high group.

3) Probability of the T test.
4) Mean * standard error.



Table 8. Effects of different ADF levels on ADF intake of Hanwoo steers

during fattening phase.

Item ~ Contro}” Treatment”
No.of heads 15 15
Period, days 270 270
ADF intake, kg/hd _
Concentrate 2338 298.6
Alfalfa 17.3 189
Tall fescue straw 213.8 90.2
Timothy hay - 102.9
Sub-—total 231.1 2119

Total 464.9 510.5
Total ADF intake rate, %6 17.01 19.01
ADF conversion, kg/kg
Concentrate 0.95 1.20
Roughage 0.94 0.85

Total 1.89 2.05

1) ADF low group.
2) ADF high group.



Table 9. Effects of different ADF levels on NDF intake of Hanwoo steers

during fattening phase.

Item Control" Treatment”
No.of heads 15 15
Period, days 270 270
NDF intake, kg/hd
Concentrate 444 4 46]1.3
Alfalfa 22.8 24.8
Tall fescue straw 365.5 154.2
Timothy hay - 1723
Sub-total 388.2 351.3
Total 832.6 812.6
Total NDF intake rate,% 30.29 30.27
NDF conversion, kg/kg
Concentrate 1.80 1.86
Roughage - 1.57 1.41
Total 3.37 3.27

1) ADF low group.
2) ADF high group.
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Table 10. Effects of different ADF levels on performances of Hanwoo steers

during fimshing phase.

Items Control” Treatment® Pr> |t]?
No. of Heads 15 15
Initial age, day(month) 694(23.1)+27.1" 697(23.2)+29.3 0.8100
Final age, day(month) 949(31.6)+23.0 052(31.7)+20.1  0.7918
Period, day 255 255 '
Body weight, kg/hd
Initial weight 553.6+12.3 577.3£10.3 0.2136
Final weight | 721.4+25.7 730.7+185 0.7484
Total weight gain | 167.9+13.5 1535+11.6 0.4638
Daily gain 0.66+0.10 0.60+0.10 .0.4233
Feed intake, kg/hd
Concentrate 2,207.3 1,959.1
Alfalfa
Timothy hay
Tall fescue straw 314.1 3026
Sub-total 3141 302.6
Total 2,521.4 2,261.8
Feed conversion, kg/kg
Concentrate 13.15 12.77
Roughage 1.87 1.97
Total 15.02 14.74

1) ADF low group.

2) ADF high group.

3) Probability of the T test.
4) Mean * standard error.



Table 11. Effects of different ADF levels on ADF intake of Hanwoo steers

during finishing phase.

Item Control” Treatment®
No.of heads 15 15
Period, days 255 255
ADF intake, kg/hd
Concentrate 205.1 182.0
Alfalfa
Tall fescue straw 123.8 119.2
Timothy hay
Sub-total 123.8 119.2
Total 328.8 301.2
Total ADF intake rate,% 13.04 13.67
ADF conversion, kg/kg
Concentrate ' 1.22 1.19
Roughage 0.74 0.78
Total 1.96

1.97

1) ADF low group.
2) ADF high group.



Table 12. Effects of different ADF levels on NDF intake of Hanwoo steers

during finishing phase.

Item Con_troln Treatment®
No.of heads 15 15
Period, days 255 255
NDF intake, kg/hd
Concentrate 396.0 316.0
Alfalfa
Tall fescue straw 211.6 203.8
Timothy hay
Sub-total 211.6 203.8

Total 567.6 5198
Total NDF intake rate,% 22.51 - 22.28
NDF conversion, kg/kg
Concentrate 2.12 2.06
Roughage 1.26 1.33

Total 1338 3.39

1) ADF low group.
2) ADF high group.



) A vFTIL B S A

Table 13& A% 784 HE 31670874 A 8§73 T v S HE el
Aottt HIGAAA AFL F FIo] 1747kgo 2 Bl|Ee g oy 2T AP
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H$ H7ZHTISYIDENY & ZABY JDEA2E AP 555.9kg, 0.78kg)
7F diZF(Zh 2 546.8kg, 0.76kg) Bt o &L FAFE Ve A HH(P>0.0580).

T FFAIEY AR AFAFY B 5, R 247 4980.4kg ¥ 1,590.8kg R 2.1+
N8 F+E 747y 4541.7kgd} 1,7395kg o8 FFAIE AHFHFL g R2T79.7%)7}, ZAR
AAFSE AFF03%)7 o =& AFFHS e
F3 F AaHAFAFIANE WEZ2F6,571.2kg)7F A8 F(6,281.1kg) B} F2]3 2} o]
= AAT AT dx: =& FFINUT, F AABLTEL YERT(1202)7 A1 Y
T(11.30) 2.t} 6.4%7} v}uwkcy,

Table 14914 R wpe} o] A W] §7)7+e sFEARSY ZAIE8F e 9 ADFA
AFe 277t 247 5284kgSt 609.2kgol o Al TFE 247} 4819kg T 662.6ke
ooy T F ADFAFFL & Tl o)zl AR FFEAIRS} ZAIRE &
¢ 3 F ADFHFAEAAE AET(1822%)7F dZ2TF(17.30%) 5t 53% o L
AN, ADFRFTEANE F T4 o7k giith

Table 159 YErd uie} Zo] H v {7|3He] F7 FFAE Y ZALE S NDFAH
FL 27 47 937.3kgst 1,0138kgF ot A F+= 247 854.7kg 9t 1,1105kg ©.
2 YEEY. 3 & NDFAEFH 3L d=7(1,951.1kg)et A8 7(1,965.2kg) kel ol
7 IR a8y sFAlRS ZARE ¥ F3 F NDFAIAES A8 7(31.21%)
7} AETF(20.71%0) 2 TR Zole fAAT o L AP0, NDFRT7E&L
& 7ol AFol7E AN
M1 & A7)l % AlRAH S @ ADF, NDFAH o] A877 § 5& 4ABe
FA71dd] Fd FAIEE UdFA] AHE QA
A 5(2006) AAEo] i HAF Az vmAFAA AANAFS
200.1kg(771¥)e 2 M3 oy HSFEE0ME)Y FEAFE 247 761.3kgH
799.6kgo. 2, F FAFL HAFAH T} 561.2kg, EHAIAZE 9T 598.5kgo]l




Che BE37F AR, o] F(2006)= AHAM S-S AldaA 137023 o] 330.4kg, 22704
561.4kg, 3071 9% 740.1kgdtiE ATH e viws] B o B AP AFfHT ¢ &
zA Rz ga A7t A ' o

ol NFAHRE FFHELA v KAV FrloE ADFFE BE 432 A
F/37] ALl A AR S A9 ADF, NDF AATE B $2F2AE Odg2 ol BHE7
g 53 3 ABHALL A2 AT 2AFL AMNIE Roz Uehyd o3
s A& ugo®E o B A7t JdFHojor & ALoE A

metd B Ao dA¥gteg & of vS9EAE 59 5 ADFS NDFAFATEL
SA77F 22 25.00~27.00%, 41.00~4500%A %, HlSA7)= ZHz 17.00~19.00%,
30.00~25.00% A =, ¥SZ71= 22} 13.00%, 23.00% AEolc} =g vl A7) F¢h
o] £t} % ADFS NDFAH $3& 17.00~1800%, 30.00~31.00% HAEZ vielyd
o}, olst Z& NFATHE WSS U H29 ADFY NDFY| 7|2A28 Fud &
ouj7t lon &% E7 A7HALE 2 TMR AlEAZ 7168 Rog wad




Table 13. Effects of different ADF levels on performances of Hanwoo steers

during overall experimental period.

Items Control” Treatment” Pr> |t| 3
No. of Heads 15 15
Initial age, day(month) 234(7.8)£39.27 237(7.9)£38.9 0.9575
Final age, day(month)  949(31.6)+13.0 952(31.7)+20.1 0.1918
Period, day 715(23.8) 715(23.8)
Body weight, kg/hd
Initial weight 174.7+40.2 174.8+30.3 0.1900
Final weight 7214257 730.7+85 0.7484
Total weight gain 546.8£16.6 555.9+29.7 0.8016
Daily gain 1 0.76+0.13 0.78+0.08 0.9793
Feed intake, kg/hd
Concehtrate 4 980.4 | 4541.7
Afalfa 221.7 60.0
Timothy hay 1,153.0
Tall fescue straw 1,369.1 n26.4
~ Sub-total 1,590.8 1,739.5
Total 6,571.2 6,281.1
Feed conversion, kg/kg
Concentrate 0.11 8.17
Roughage 2.91 3.13
Total 12.02 11.30

1) ADF low group.

2) ADF high group.

3) Probability of the T test.
4) Mean * standard error.



Table 14. Effects of different ADF levels on ADF intake of Hanwoo steers

during overall experimental period.

Item Control” Treatment”
No.of heads 15 15
Period, days 715 715
ADF intake, kg/hd
Concentrate 528.4 481.9
Alfalfa 69.7 18.9
Tall fescue straw 539.4 207.4
Timothy hay 436.3
Sub-total 609.2 662.6
‘Total 1,137.6 1,1445
Total ADF intake rate, 26 17.30 18.22
ADF cbnversion, kg/kg
Concentrate 0.97 0.87 -
Roughage 1.11 1.19
Total 2.08 2.06

1) ADF low group.
2) ADF high group.



Tabie 1b. Effects of different ADF levels on NDF i1ntake of Hanwoo steers

during overall experimental period.

Item Control” Treatment”
No.of heads 15 156
Period, days 715 715
NDF intake, kg/hd
Concentrate 937.3 854.7
Alfalfa 91.7 248
Tall fescue straw 922.1 394.6
Timothy hay 731.1
Sub-total 1,013.8 1,1105
Total 1,951.1 1,965.2
Total NDF intake rate,% 29.71 31.21
NDF conversion, kg/kg
Concentrate 1.71 1.54
Roughage 1.85 2.00
Total 3.56 3.94

1) ADF low group.
2) ADF high group.
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Table 16. Effects of different ADF levels on carcass characteristics of Hanwoo steers.

Items Control” Treatment? Pr> | t | 3
No. of heads 15 15
Marketing wt, kg 721442577 730.7¢185 0.7447
Chiled carcass wt, kg - 409.5+19.3 411.1%£10.1 0..9464

Yield traits
Backfat thickness.mm 17.53+1.88 14.23+2.06 0.3020

Longissmus muscle area,cr 88.8712.85 88.63+1.70 - 0.9388
Yield index - 6092:2.23  61.94+1.09 0.7042
Yield grade” 2.60+0.33 2.50+0.15 0.6197
Quality traits
Marbling score” 5.13+0.37 5.50+0.29 0.4791
Meat color” 5.00:0.00 5.00£0.00 1.0000
Fat color® 3.00+£0.00 3.00+£0.00 1.0000
~ Texture” 1.33+0.17 1.26+0.14 0.3930
Maturity'” 2.27+0.48 2.08+0.65 0.9673
Quality grade' 0.88+0.61 0.66+0.38 0.4526

1) ADF low group.

2) ADF high group.

3) Probabilty of the T test.
4) Meant standard error.

5) converted to numeric: grade A = 1, B = 2, and C= 3.
6) 9 = the most abundant, 1 = devoid.

7) 7 =dark red, 1 = bright.

8) 7 = yellowish, 1 = white.

9) 3 = Coarse, 1 = fine.

10) 9 = mature, 1 = youthful.
11) converted to a numeric : grade 17 =001, 1" =01,1=1, 2 = 2.
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Table 17. Effects of different ADF levels on physico—chemical characteristics In

longissimus muscle of Hanwoo steers.

Items Control” Treatment-m Pr> | t| 3
No. of carcasses 15 15 _
Moisture, % 62.63+0.54" 62.64+0.37 0.9808
Crude fat,%6 . 16.58+0.78 16.6610.95 - 0.9297
Crude protein, % 19.69+0.41 19.23+0.49 0.4142
Crude ash,? 0.83+0.02 0.81+0.09 0.3603
Shear force value . 3.97+0.50 3.75£0.59 0.7011
Cooking loss,% . 22.90%1.77 22.41+2.18 0.8415
WHC,% . 56.28:1.44 56.55+1.52 0.9060
pH 5.59+0.02 5,600.03 0.7247
Hunter L° 39.90+0.19 40.46+0.61 0.0681
a> 22.33+0.90 21.18+0.71 0.0620
b” 10.39+0.76 9.76+0.60

1) ADF low group.

2) ADF high group.

3) Probabilty of the T test.
4) Mean * standard error.

5) L = lightness, a = redness, b= yellowness.

0.0561
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longissimus muscle of Hanwoo steers.

Table 18. Effects of different ADF levels on fatty acid composition in

Control” Treatmentm 2
Fatty acid, % . Pr>|t]°
15 15 _

C14:0 264 + 0.15 253 + (.14 0.5813
Cl14:1 0.48 + 0.08 0.45 + 0.06 0.6953
C16:0 30.00 + 0.61 29.09 + 0.72 0.0659
C16:1 424 + 0.22 412 + 021 0.8104
C17:0 0.71 + 0.02 0.78 + 0.03 10:2110
C18:0 11.56 + 0.49 1159 + 0.47 0.9498
C18:1 44.07 + 0.99 44.63 + 0.98 0.7970
C18:2 3.27 + 0.39 3.94 + (.99 0.2339
C18:3 0.13 £ 0.02 0.13 = 0.01 0.8149
C20:0 290 + 0.36 274 + 030 0.4421
SFA® 4781 + 1.19 46.73 + 1.05 0.5793
MUFA? 4879 + 1.17 4920 + 1.06 0.9246
UFA” 5219 + 1.19 5327 + 1.05 0.4941
M/S? 102 + 0.05 1.05 £ 0.04 0.6158
u/s? 1.09 + 0.05 1.14 + 0.05 0.8416

1) ADF low group.
2) ADF high group

3) Probabilty of the T test.
4) Meanz standard error.

5) Saturated fatty acids(Cizo+Ciso*Cieo+Ciso*+Cao)
6) Mono-Unsaturated fatty acids(Cie1*Cig1+Cao1)
7) Unsaturated fatty acids.

8) Mono-Unsaturated fatty acids / Saturated fatty acid.

0) Unsaturated fatty acid / Saturated fatty acid.
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Wz 79 ANETFE 72z 113.10, 14094 2 185.50mg/d¢s} 104.70, 132.20 2 177.00mg/
dboz ¢ Fhe BF FEg xo|rt gilen, BlSso] g iz PIAHC=R
o} F7lele A¥S BRI

GOTY A%, =39 AdTF+ 47 4873, 8520 2 60.43u/ ¢ 9} 4847, 81.40 2
53.93u/ ¢ 0.2 °J— -7kl zPol7) AR E, §4371 FH AR FUte vlsA 7o Tl
A FAGIr O olF FAAIE Aol 28y GPTY 4dfdde & 7+ x A
o7 ANE ek olug} & AYPEo] A@glel o7t AATH

¢t 5(2000)2 AAEFA g3 FALE FH9FTAA AF 180kg¥ W= Total chole-
sterol< 128.0~12950mg/d4, Glucose:s= 73.78~76.57mg/ deel L, ﬂl% 600kgd  wh
Total cholesterol 144.3~159.0mg/d¢, Glucose™ 63.5~70.5mg/d¢<] Welol gloke
Bl B Alge Aapes X3

E£¢ o] $(1997)& Total cholesterole] % 197198 %8 AW F4ol F4sh
SE A7)el e Eoldnim 9T, Al S9N AR FRHIA B&AT,
H|§F7], 9| &F 7] ZAIEE 40, 20, 10% ¥ €2 S48 o FZd 24y EL 747z
134.4, 1280 2 135.7mg/deg o 22 aAE 837, 69.0 ¥ 70.2mg/deeb 3 ¥ 1atglTh
2 Age] RS B w, F FTH2HEHN SFIALE A2 104.70~18550meg/dl,
7117~79.00ng/U A£G T, GOT, GPT 2 BUN& 272 4847~820u/4, 1800~
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Table 19. Effects of different ADF levels on biochemical indexes in plasma of

Hanwoo steers for each period.

- Items Control” _ TreatmentZ) _ Pr>|t]|?®
No. of Heads 15 15
Growing Period
Glucose, mg/d¢ 73.00+3.45" 71.17+3.73 0.9209
GOT®, w/ ¢ 48.73+3.81 48 47+2.21 0.7182
GPT®, me/dt 97.16+1.82 26.60£320 0.8802
BUN”, meg/ds 14.37+1.03 114.37+3.94 0.2952
_Total cholesterolmg/d¢ 11310999 104.70+803 0.7707
______ Fattening Per1od e
Glucose, mg/d¢ 71.33+2.03 71.57+2.61 0.9428
GOT, w/¢ 85.20+4.39 81.40+3.87 05213
GPT, ng/dt 18.67+0.84 18.00+0.57 0.5157
'BUN, mg/d! 15.03+0.66 1473077 0.7136
Total cholesterolmg/dé ~  140.94:11.76 ~  13220+1332 01066
______ Finishing Period e
Glucose, mg/d¢- 78.64+3.66 79.00+4.98 0.1060
GOT, W/ Z 60.43+7.26 53.93+7.73 0.2681
GPT, mg/dl 20.21+0.83 20.79+0.95 0.6538
BUN, mg/d? 1404:064 13464071 0.4542
Total cholesterol,mg/d? 185.50:1:9.14 . 177.00+10.09 0.1101

- 1) ADF low group.
2) ADF high group.

3) Probabilty of the T test.
4) Meant standard error.
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Table 1. Chemical composition of concentrates(control)

Concentrates
Composition =
Growing Fattening Finishing

%, as fed basis
Moisture 11.88 + 0.18" 11.81 + 0.24 12.46 +0.17
Crude protein 15.31 + 0.07 13.03 = 0.16 12.29 + 0.09
Crude fat 302 + 0.04 313 + 0.03 306 + 0.04
Crude fiber 7.19 + 0.21 6.21 + 0.23 5.20 £ 0.06
Crude ash 543 + 0.06 523 + 0.16 556 + 0.05
NFE 57.17 + 0.10 60.19 + 0.16 61.43 + 0.23
Ca 097 + 0.03 0.87 + 0.03 069 + 0.02
P 050 + 0.00 0.42 + 0.01 039 + 001
ADF 11.90 £ 0.32 10.80 = 0.10 875 + 0.22
NDF 27.29 = 0.80 23.87 = 0.30 21.14 + 0.29
TDNY 68 70

72

1) Mean * standard error.
2) Calculated.



Table 2. Chemical composition of concentrates(treatment)

Concentrates
Composition
Growing Fattening Finishing
- 9%, as fed basis

Moisture 12.04 + 0.25" 12.37  0.20 1245 + 012
Crude protein 16.33+ 0.07 1586 + 0.18 14.69 = 0.09
Crude fat 2.82 + 0.09 2.87 + 0.05 3.20 £ 0.04
Crude fiber 8.15 + 0.23 756 = 0.08 454 + 0.13
Crude ash 6.23 £ 0.13 6.14 + 0.07 4.89 £ 0.08
NFE 5443 + 0.52 55.20 + 0.38 60.23 + 0.17
Ca 1.07 = 0.04 092 + 0.01 0.68 + 0.01
P 058 + 0.01 054 = 0.01 049 + 0.01
ADF 12.40 + 0.13 11.34 + 0.45 693 + 0.35
NDF 2798 + 0.21 2571 + 1.08 19.46 £ 0.16
TDN” 68 70 72

1) Mean = standard error.
2) Calculated.



Table 3. Chemical composition of roughages

Roughages
Composition
Timothy hay - Tall fescue straw
. %, as fed basis

Moisture 8.07 + 1.07" 7.97 + 1.60
Crude protein 700 £ 1.31 510 +0.63
Crude fat 1.53 £ 0.55 090 = 0.19
Crude fiber 33.97 £ 2.19 35.97 £0.50
Crude ash 592 + 1.33 507 + 0.55
NFE 4351 = 2.02 4449 + 148
Ca 0.23 + 0.04 023 + 0.03
P 0.18 + 0.05 0.13 + 0.06
ADF 40.85 + 0.51 B 390.96 + 2.26
NDF 61.15 + 0.07 61.11 = 1.19
TDN” 54.61 ' 40.04

1) Mean * standard error. |
2) Adapted from the Composition of Korean Feedstuffs(1988).
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Table 4. Effects of crude protein levels in concentrates on performances of

Hanwoo steers during growing phase.

Items Control” Treatment? Pr> |t] 3
No. of Heads 15 15
Initial age, day(month) 161.1(54)£28.14”  157.5(53):27.80 09319
Final age, day(month) 421.1(14.0)+£10.63 417.5(13.9)+£12.25 0.9319
Period, day(month) 260 260

Body weight, kg/hd

Initial weight 138.2+22.37 133.0+22.79 0.8786
Final weight _ 357.1+6.37 367.9+21.02 0.6467
Total weight gain 218.9+17.89 235.0+19.65 0.5780
Daily gain 0.84+0.01 0.90+0.02 0.0548

Feed intake, kg/hd

Concentrate 917.8 923.0
Tall fescue straw

Timothy hay | 689.0 702.0

Sub-total | 639.0 702.0

Total 1,606.8 1,625.0

Feed conversion, kg/kg

Concentrate 419 3.93
Roughage 3.15 2.99
Total 7.34 6.92

1) CP low group.
2) CP high group.
3) Probability of the T test.
4) Mean t standard error.



Table b, Effects of crude protein levels in concentrates on crude protein intake

of Hanwoo steers during growing phase.

Itemn Control” Treatment®
No.of heads 15 15
Period, days 260 260
CP intake, kg/hd
Concentrate 140.5 150.7
Tall fescue straw
Timothy hay 48.3 49.1
Total 188.8 199.9
CP conversion, kg/kg
Concentrate 0.64 0.64
Roughage 0.22 0.21
Total 0.86 0.85

1) CP low group.
~ 2) CP high group.



Table 0. Effects of crude protein levels in concentrates on TDN intake of

Hanwoo steers during growing phase.

Item Control” Treatment”
No.of heads 15 | 15
Period, days 260 260
TDN intake, kg/hd
Concentrate 6241 627.6
Tall fescue straw
Timothy hay 376.3 383.4
Total 1,000.4 1,011.0
TDN conversion, kg/kg
Concentrate 2.80 2.67
Roughage 1.72 1.63
Total 457 4.30

1) CP low group.
2) CP high group.



2) 547 v 543

H %A 7] (14~2270 9 %) 9] AFE Table 7o) Uebd wpeh 2o},
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o ARAAZE FFARG AR GET 2 APTFIN 242 59 2,077.4kg 7
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Table 7. Effects of crude protein levels in concentrates on performances of

Hanwoo' steers during fattening phase.

| Items Control” Treai:mentz) Pr> |t]|?
No. of Heads 15 . 15

 Initial age, day(month)  421.1(14.0)£1063”  4175(139)%12.25 09319
Final age, day(month) 681.1(22.7)+7.07 677.5(22.6)x7.07 0.9319

Period, day(month) 260 260

Body weight, kg/hd

Initial weight 357.1£6.37 367.9+21.02 0.6467
Final weight | 566.0+5.02 533.4+8.91 0.2952
Total weight gain 208.9+9.52 215.5+12.55 0.7839

Daily gain 0.80+0.02 0.83+£0.03 0.6257

Feed intake, kg/hd

Concentrate 20774 2,095.6
Tall fescue straw . 2982 291.9
Timothy hay 112.0 1105
Sub-total 4102 402.4

Total 2,487.6 2,498.0

Feed conversion, kg/kg

Concentrate 9.94 | 9.73
Roughage 1.96 1.87
Total 11.90 11.60

1) CP low group.

2) CP high group.

3) Probability of the T test.
4) Mean * standard error.



Table 8. Effects of crude protein levels 1in concentrates on crude protein intake

of Hanwoo steers during fattening phase.

[tem Con_trol” Treatment?®’
No.of heads 15 15
Period, days 260 260
CP intake, kg/hd
Concentrate 270.4 325.0
Tall fescue straw 15.2 14.9
Timothy hay 7.8 7.7
Total 293.5 347.6
CP conversion, kg/kg
Concentrate 1.29 1.51
Roughage 0.11 0.11
Total 1.40 1.62

1) CP low group.
2) CP high group.



Table 9. Effects of crude protein levels in concentrates on TDN intake of

Hanwoo steers during fattening phase.

[tem Control” Treatment®
No.of heads 15 15
Period, days | 260 | 260

TDN intake, kg/hd

Concentrate 1,454.2 1,466.9

Tall fescue straw 1194 1169

Timothy hay 61.6 60.3
Total 1634.8 1,644.1

TDN conversion, kg/kg

Concentrate 6.96 6.81
Roughage - 0.86 0.82

Total 71.82 7.63

1) CP low group.
2) CP high group.



3) Bl &F7] M SAH

0 &F71(23~309%)9) 51§ 4F L Table 1054} 2}
N&Fole FE A AFS dx? L AWTFA 42 7153k 2 120k E AP
FoA 16.7kg7t ¢ o =y 8] §F 7] 2539 EFe¢e F FAFez HYE UX
T AP 4zt F9 149.3kg I 1486kg o2 ztel7t flen dFFTAFE &
7kl 05%kg o2 FUA Lhebiteh
2 % AzHAGe YET L AGTIA FFAES 2SS 27 2077.1kg
3 2783kg 2 2,130.3kg¥ 2808kgSE Hl&T MABL uyrh E ARLTEE

ZTE 168 A TE 1628 % 7 F=#d zol7t At

MR

s, ddd 43 ZF(Table 11) ¥ TDN AHZHE HY(Table 12), & 2993 A

& 2771 59 2695kge 2 AP T-9 327.3kgR Tt Al TFIF 214% o o] AT

A
o

Aoz Ueyth ol ¥FARY 2gWASE Atold o Aol webd zuwd
LFEANE h2FASDRT NFFQ2)7 221% o vpweh 22d TDN A3 F o
27 e a7 ANET7F 22 16070ke® 1077 2 1,6036kg3 10798 F F7hol
o) & ep A ggtkth

ojgidt A v|FAHI|G Zol FEAREY WA FEAPold F FFHUE

TDN4Zo] 23t odste] & Aoz JveElg matx B §E7]d gl AdSEE 3o

A g HgsAe AAE JP dE Aoz BaHAT
e AZ §47e ZRWASE Holo) A FALAI BSFAARA ol 2
o2 A% B4 4P AR Bok o A 9F €A Aoz FLHA. o
A% Az 2 o 5479 AgRgst 224 @931 € F Aok

H 99 A9 AEe 254 (Full-feeding)stol 4 AZHAZT AZFL THH

| 557 E5Asd 77 A L A& o] 2% A= =

e
X,
=2
%9,
L]
)
i
1204
il
ol
rlo
T



H3tH HEAHHZFZ #4877 AFEGa 3 A7 E A €tHFox s
Black, 1984. Hicks %, 1990. Hyer %, 1986).

58, ¢ Fol wgAs) AAADe) vlel Wl §F7] Fukrlo] ALRAA ol
74 %1 F7H8 AL §4700 FAAZRAAT FEA 2F Ao WE 2

4y

Z1ZAE WHE71d &3 Aoz FdEd, T Fle] AU AY AF & AN}

o

FA ZA7I7E AlFZEHA o oldl tied &R EFE Ho] UUD Aoz

viggals g



Table 10. Effects of crude protein levels in concentrates on performances of

Hanwoo steers during finishing phase.

Items Control” Treatment” Pr> |t]?
No. of Heads 15 15
Initial age, day(month) 681.1(22.70)+£7.07Y 677.5(22.58)+7.07 0.9319
Final age, day(month) 934.1(30.6)1+23.33 930.5(30.5)%£23.33 0.9319
Period, day(month) 253 253
Body weight, kg/hd
Initial weight 566.0+5.02 583.4+8.91 0.2952
Final weight 715.3+2.69 732.0£10.71 0.2042
Total weight gain 149.3+5.85 148.6+7.81 0.9488
Daily gain 0.59+0.07 0.5910.08 0.8902
Feed intake, kg/hd
Concentrate 2,077.1 2,130.3
Tall fescue straw 278.3 280.8
Total | 2,3050.4 | 2411.1
Feed conversion, kg/kg
Concentrate 13.92 14.34
Roughage 1.86 1.89
Total 15.78 16.23

1) CP low group.

2) CP high group.

3) Probability of the T test.
4) Mean * standard error.



Table 11. Effects of crude protein levels in concentrates on crude protein intake

of Hanwoo steers during finishing phase.

Itemn Control” Treatment®

No.of heads 15 . 15
Period, days 253 253
CP intake, kg/hd
Concentrate 255.3 312.9
Tall fescue straw 14.2 14.3
Timothy hay

Total 2069.5 327.3
CP conversion, kg/kg
Concentrate 1.71 2.11
Roughage_ 0.10 0.10

Total 1.81 2.21

1) CP low group.
2) CP high group.



Table 12. Effects of crude protein levels in concentrates on TDN intake of

Hanwoo steers during fattening phase.

. Item ' Cc’)ntroll). Treatment”
No.of heads 15 15
Pertod, days 253 253
TDN intake, kg/hd
Concentrate 1,495.5 1,491.2
Tall fescue straw 1114 112.4
Timothy hay '
Total 1,607.0 1,603.6
TDN conversion, kg/kg
- Concentrate 10.02 10.03
Roughage 0.75 0.76
Total 1077 10.79

1) CP low group.
2) CP high group.
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16.7kge] © =33, ANA F F FAFAMNE OiFZF4 AN Zhzt
577.1kg ¥ 599.0kg o2 AlATFoA 21.9%kge] o ZA4 HYx, 99 ZALL g=T
0.75kg, A1 8T 0.77kgol A}

NedAZY A BEARY FP HIBES GE2Ts 50723k, AT
51489kgol Qow, ZALEAAZL q2TF} NP TFr 42 9 1,3775kg# 1,385.2
kg Z Hol7t QYU T F ABLT LA FFEAZ L FAE AL g7
ANE 77 242 8799 239 2 8607 2312 0|8 Holx] YT WA = AR
ST gdME g 27(11.18)2F A - F(1091)7 vl3t Al YEsH.

g a9 HHZHE EH(Table 14), 2+ F9 754.0kg, A8 77} 882.1kg Lo =2,
AEF7F 17% o Bo] AFAsst o8& Aole FFALEY 2N AE FFE o
o8 & AT FFARZ ¥H 52 zuud JYAFL gz NI 4z
666.5kgT 796.0kg B AP TFAA 194%7F ¥ BUtt RAIE 2R EY zugwag A
AFe ¢ Tl Aok UATH

A F a9 E Q7 &2 AFFoA 1472 dIZ2F9 13020 13.1%7F o 4
oyt AR =@ 27 EdM e AET0.147F A=F0.15ET 6.7%7F O
2o Aoz eyt .

TDN A # #F(Table 15)2 FFAIR25E 43T TDNo] =71 3573.8ke, A ¥
T 3585.7kgo. 2 ZlolE Holz] F¥torw FAIFZHEL TDNAHHZFE =+
R ATt 47 437.4kg R 443.7kgR Ao}V fIUY FFALE R HE TDNAHHZ
M s 2e ATk ’

ol= 4 T3t AL FFAES TDN F0] $d3x7] ez 8t}

£3 TDN 87&2 TFAE R FARA4ME dEz79 AFF7F 47 6199
115 2 5999 1122 H£# 3¢S yetuden, badxd £ TDNLTFES HE T
7F 734, A8V 7112 & ¢ AolE YENA &gk

ol L T (2004)°] AMFS-o vSEAHEZE FHAHAGDHE FFA 93 §A47]




(16-15-14%), ¥l547] (15-14-13%), ¥l %7 (14-13-12%), ¥l1&%7] (13-12-11%)
2 283 HNINFINE dBF3AF L ARHAFTL Age 299d FEA 9
g o 3ko] Yelh R giuttn wad dFARe) vk Ay,

B A7ARE FYHRY v SA7] 2 HSEodE 2uwASFEd % e
AR} A7 e FAF 2L AARST &) NMAHE ALE eyt gl o
A% ARE vlB R 9 o 22 A € A7/ JPHooF & AR AZLHA
% B Age AAvtez E o H{GAE FFAEY A F£FL {47,
H| -2 7] 2 &5 7 1A Zhzh 16%, 14%, 12%7F HAF $£FQ Aoz #AIH
=3




Table 13. Effects of crude protein levels in concentrates on performances of

Hanwoo steers during overall experimental period.

Items Control” Treatment? Pr> |t 3
No. of Heads 15 | 15
Initial age, day(month) 161.1(5.41)+28.14" 157.5(5.3)i27_.80 0.9319
Final age, day(month) 943.1(30.6)+23.33 930.5(30.5)+23.33 0.9319
Period, day(month) | 773 773 |

Body weight, kg/hd

Initial weight 138.2+22.37 133.0+£22.79 0.8786
Final weight 715.3+2.69 732.0+10.71 0.2042
Total weight gain 577112252 599.0+22.05 0.5248
Daily gain 0.75+0.03 0.77+0.03 0.6028

Feed intake, kg/hd

Concentrate 5,072.3 5,148.9
Tall fescue straw 576.5 572.7
Timothy hay 801.0 8125
Sub-total 1,377.5 1,385.2
Total 6,449.8 6,034.1

Feed conversion kg/kg

Concentrate 8.79 3.60
Roughage 2.39 - 2.31
Total 11.18 10.91

1) CP low group.

2) CP high group.

3) Probability of the T test.
4) Mean t* standard error.



Table 14. Effects of crude protein levels in concentrates on crude protein intake
of Hanwoo steers during overall experimental period.

Item Control” Treatment”
No.of heads 15 15
Period, days 773 773

CP intake, kg/hd

Concentrate 666.5 796.0

Tall fescue straw 29.4 | 29.2

Timothy hay | 56.1 56.9
sub-total 85.5 36.1

Total 754.0 | 832.1

CP conversion, kg/kg

Concentrate 1.15 | 1.33

Roughage | | 0.15 0.14
Total _ ' 1.30 147

. 1) CP low group.
2) CP high group.



Table 15.Effects of crude protein levels 1n concentrates on TDN intake of

Hanwoo steers during overall eXperimental- period.

Item Control? Treatment?
No.of heads | 15 15
Period, days 773 773

TDN intake, kg/hd

Concentrate 3,573.8 3,085.7
Tall fescue straw 230.8 229.3
Timothy hay 437.4 443,

Total 4,242.1 4,258.8

TDN conversion, kg/kg

Concentrate 6.19 5.99
Roughage . 1.15 1.12
Total 7.34 7.11

1) CP low group.
2) CP high group.
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Table 16. Effects of crude protein levels in concentrates on carcass characteristics

of Hanwoo steers.

[tems Control® Treatment? Pr> |t | 3
No. of heads 15 15
Marketing wt. kg 715.3+2.69" 732.0£10.71 0.2042
Chiled carcass wt. kg 411.9+7.66 419.9+7.54 0.4666
Yield traits:
Backfat thickness,mm 9.4+0.68 11.1+0.98 0.1577
Longissmus muscle area,cnf 83.4+1.55 82.1+1.58 0.5517
Yield index . 66.5+0.56 65.0x£0.75 0.1335
Yield grade” 1.67£0.13 2.00£0.14 0.0853
Quality traits
Marbling score” 6.13+0.31 5.93+0.33 0.6607
Meat color” 467+0.13 4.47+0.13 0.2849
Fat color® 2.47+0.13 2.53+0.13 0.7263
Texture” 1.00+0.00 1.000.00 1.0000
Maturity'® _ 2.07£0,07 207¢007  1.0000
Quality grade'” 0.39+0.12 0.33x0.11 - 0.7085

1) CP low group.

2) CP high group.

3) Probabilty of the T test.

4) Mean * standard error.

5) converted to numeric: grade A = 1, B = 2, and C= 3.
6) 9 = the most abundant, 1 = devoid.

7) 7 =dark red, 1 = bright.

8) 7 = yellowish, 1 = white.

9) 3 = Coarse, 1 = fine.

10) 9 = mature, 1 = youthful.

11) converted to a numeric : grade 17 =001, 1" = 01,1 =1, 2 = 2.
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Table 17. Effects of crude protein levels in concentrates on physico-chemical

charactenistics of carcass of Hanwoo steers.

Items Control” Treatment®” Pr>|t]?
Moisture, % 64.5+0.66" 64.8+0.61 ~0.8081
Crude fat, %6 14.9+0.90 14.5+0.83 0.7205
Crude protein,26 19.3£0.27 19.6£0.25 0.3996

CIE value:®

L” - 37.7+0.53 38.9+0.59 0.1437
a” 22.9+0.62 23.1+0.44 0.8116
b 9.7+0.50 10.240.36 0.4316
chroma 24.9+0.76 25.3+0.55 0.6685
hue 2261056 23.4+0.43 0.2265
Cooking loss,% 27.8+0.40 28.6+0.60 0.2932

1) CP low group.
2) CP high group.

3) Probabilty of the T test.
4) Mean * standard error.

- 5) L = lightness, a = redness, b= yellowness.



Table 18. Effects of crude protein levels in concentrates on fatty acid

compostitions of carcass of Hanwoo steers.

Control”

Treatment”

. 3)
Fatty ac1d, 9% - - Pr> | t|

- C140 349 + 0.15 293 + 0.18 0.1783
C14:1 047 + 0.06 0.34 *+ 0.04 0.3718
C16:0 33.43 + 0.89 34.60 + 0.93 0.4793
C16:1 406 + 0.29 375 £ 0.18 0.4229
C17:0 051 * 0.13 0.33 + 0.05 0.3478
C18:0 10.18 + 0.76 11.30 + 0.42 10.0901
C18:1 43.03 + 0.63 4343 + 098 0.7845
C18:2 1.87 + 0.49 1.49 + 028 0.5840
C18:3 0.02 + 0.01 0.03 + 0.00 0.3333

J¢00 o oo 278+027 0 29 +04 08725
SFA® 50.36 + 0.91 51.33 + 1.05 0.5708
UFA® 49.44 + 0.92 4864 + 1.05 0.6366
MUFA” 4757 + 0.69 4795 + 0.94 0.8067

u/s? 0.99 + 0.04 0.96 + 0.04

1) CP low group.

2) CP high group.

3) Probabilty of the T test.

4) Meant standard error.

5) Saturated fatty acids.

6) Unsaturated fatty acids.

7) Mono-Unsaturated fatty acids.
8) Unsaturated fatty acid / Saturated fatty acid.
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Table 19. Effects of crude protein levels in concentrates on biochemical indexes

in plasma of Hanwoo steers for each period.

Items Control” Tfeatmentz) Pr> | t| 3
No. of Heads 5 I
______ € o=
Glucose, mg/d! 77.83+3.97Y 75.13+3.56 0.6166
GOT”, w ¢ 53.63+2.36 56.56+2.28 0.3799
GPT?, mg/di ~20.13+0.88 19.90+0.71 0.83383
BUN", mg/d¢ 15.60+0.58 18.570.72 ~ 0.0034
Total cholesterol, mg/d¢ 133.80£6.27 13057«7.16 07365
...... B A T g e
Glucose, mg/de 78.87+1.84 77.93+2.71 0.7775
GOT, u/ ¢ ' 82.20+3.37  70.93+2.62 0.0134
GPT, mg/d¢ 17.73£1.02 17.13+0.59 0.6141
BUN, mg/d¢ 17.85+0.77 19.39+0.54 0.1153
Total cholesterol, mg/dé 134472505 121.20¢406 00438
...... B S I g
Glucose, mg/d/ 83.86+4.72 82.13+3.76 0.7757
GOT, u/ ¢ 45.14+3.22 59.13+4.74 0.0233
GPT, mg/d¢ 37.43+2.03 38.40+2.92 0.7896
BUN, mg/d! 15.69+0.55 19.03+0.92 0.0052
Total cholesterol, mg/d4 181.21+9.04 18553+791 0.7210

1) CP low group.

2) CP high group.

3) Probabilty of the T test.
4) Meant standard error.
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