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The Optimal TDN Levels of Concentrates and Slaughter Age
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ABSTRACT

Ninety Hanwoo steers (initial BW =167.2£13.4 kg) were used to determine the effect of energy
concentrations in concentrates and slaughter age on performance, carcass characteristics. Steers were allotted
by BW to one of eighteen pens. Eighteen pens were randomly allotted to a low (70-70-71-72% for the
growing, the early, the middle or the late fattening periods), medium (70-71-72-73%) or high (70-72-
73-74%) TDN level of concentrates. Five steers for each treatment of energy level were slaughtered every
one month from 26 month of age to 31 month of age. Concentrates was fed restrictedly to achieve a
predicted gain of 0.7~0.9 kg from growing stage to middle fattening stage. All steers were fed orchard
grass (Dactylis glomerata L.) hay as roughage during the growing period, fed rice straw gradually
substituted for orchard grass hay during the early fattening period, and fed rice straw only thereafter.

Overall body weight and feed intake were not affected by TDN levels of concentrates. Average daily
gain for all treatments was higher than 0.9 kg/d during the 19~21 month of age and decrease thereafter,
but sustained above 0.7 kg/d. Mean concentrates intake for all treatments was 1.0~1.3% of live BW during
the growing period and 1.5% during the early fattening. Thereafter, it decreased up to 1.4% during the
middle fattening and 1.0% during late fattening period. Delay of slaughter end point resulted in a gradual
increase of rib-eye area, back fat thickness and marbling score, especially after slaughter age of 29 month
there was significant increases (P<0.05). The appearance rate of 1° and 1 grade related to the slaughter
ages was 100% at 29, 30 and 31 months of age, whereas those at 26, 27 and 28 months were 93, 86
and 80%, respectively. Dressing rate was significantly (P<0.05) increased and rate of retailed cut weight
significantly (P<0.05) decreased when slaughter age increased. In economic analysis, there was pronounced
increase in net income up to 32~46% after slaughter age of 29 months.

Under the conditions of this study, high TDN intake is not necessarily required for high quality Hanwoo
meat production and slaughter age of 29 month might be the optimum for Hanwoo steers
(Key words : TDN content of concentrates, Hanwoo steers, Slaugher age)
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Table 1. Experimental design used in the three TDN contents of concentrates and at six
slaughter ages

Growing Early Fattening Middle Fattening Late Fattening Age at
Treatments TDN month of TDN month of TDN month of TDN month of —Slaughter
% age % age % age % age (month)
7-11 12-16 17-21 ~
T1 70 (120) 70 (154) 71 (151) 72 22
7-12 13-16 17-21 ~ ~
T2 70 (152) 71 (122) 72 (151) 73 22 26 31
7-13 14-16 17-21 ~
T3 70 (182) 72 92) 73 (151) 74 22

( ); Feeding days.

Table 2. Ingredients and chemical compositions of concentrate used in the experimental
period (% DM basis)

Growing Early Fattening Middle Fattening Late Fattening

70 70 71 72 71 72 73 72 73 74
Ingredients ................................................... % ...................................................
Corn 25.00 25.01 2526 2501 2500 2500 25.00 2500 2500 25.00
Wheat 938 1042 1222 1550 1620 1897 21.03 23.83 2500 25.00
Wheat. Flour 500 500 5.00 5.00 5.00 500 500 500 6.00 9.00
Gluten feed 1289 11.37 11.48  10.00 5.10 500 593 587 317 5.45
Rice polishing - - - - 3.30 310 330 5.00 @ 6.00 6.00
Wheat bran 1450 15.00 15.00 12.00 20.00 1832 1430 1538 1528 11.50
Cotton meal 850 800 5.00 5.00 - - - - - -
Beet pulp 500 500 5.00 5.00 - - - - - -
Coconut meal 500 500 5.00 5.00 5.00 500 6.00 500 470 235
Corn germ meal - - - - 3.00 3.00 3.00 - - -
Sesame meal - - 1.00 293 - - - - - -
Molasses 350 398  3.00 3.42 4.00 400 400 400 400 4.00
Limestone 1.88 1.87  1.85 1.78 1.50 1.50 150 150 043 0.27
Cattle mineral 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 0.10
Min-G (NaHCOs;) 050 050  0.50 0.50 0.75 070 050 050 050 050
Natufermen 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 0.10
Palm kernel meal 8.00 800  8.00 8.00 6.00 6.00 6.00 600 6.00 6.00
Salt, natural 0.60 0.60 0.60 0.60 0.60 060 060 060 060 0.60
Soy meal - - 0.83 - - — - - - —
Soy-hull - - - - 2.00 200 200 1.00 2.00 3.00
Others 0.06 0.06 0.06 0.06 2.36 1.62 .62 112 1.12 1.12
Total 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 3. Chemical composition of experimental diets (% DM)

Items DM CP EE CF Ash Ca P NDF  ADF
Hay" 89.6 10.1 2.7 28.1 10.8 016 017 60.5 33.9
Rice straw 87.8 4.5 12 31.3 103 034 027 62.3 40.2
COMGEntrates oo

70 88.4 15.5 2.6 52 6.8 154 060 208 10.7
- 70 88.6 143 32 6.4 7.0 180 054 236 12.0
71 87.1 13.5 3.4 5.6 5.6 1.05 056 232 9.7
72 86.4 12.7 3.7 5.1 5.1 0.65 0.55 26.1 10.0
70 88.4 15.5 2.6 52 6.8 154 060 208 10.7
- 71 88.1 14.4 3.0 55 6.0 1.09 054 222 11.7
72 86.4 13.7 3.4 4.9 5.7 1.01 056 245 9.3
73 86.6 12.7 39 5.0 4.6 034 050 263 103
70 88.4 15.5 2.6 52 6.8 154 060 208 10.7
3 72 89.0 14.4 3.0 50 5.9 1.05 0.51 228 9.4
73 86.5 133 35 4.6 52 0.85 052 238 10.0
74 86.2 12.8 32 50 42 027 051 24.8 9.3

Y Hay : orchard grass.

T1; TDN 70-70-71-72%, T2; TDN 70-71-72-73%, T3; TDN 70-72-73-74%.
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Table 4. Changes in body weight(kg) in Hanwoo steers by treatments

Age TDN treatments*
Mean
(month) Tl T2 T3

8 211.25+14.16 209.98+12.10 210.65+12.92 210.63+12.88

9 245.53+15.33 245.47+13.66 245.47+14.68 245.49+14.33
10 261.96+15.99 262.40+13.83 263.06+14.52 262.47+14.56
11 276.19+16.27 277.712+14.77 278.42+14.17 277.44+14.87
12 302.10+19.12 303.38+15.08 301.52+15.41 302.33+16.38
13 327.98421.47 332.33+17.53 330.78+16.75 330.37+18.47
14 350.90+21.69 356.28+18.27 353.78+18.27 353.66+19.27
15 375.07+24.57 380.80+21.02 380.23+19.92 378.70+21.71
16 402.53+25.67 408.98+21.43 409.23+£22.13 406.92+22.97
17 426.60+27.03 434.67+23.89 433.204+24.29 431.494+24.94
18 450.80+30.64 458.30+23.79 455.80+24.77 454.97+26.31
19 480.87+30.53 488.77+25.11 488.77+27.31 486.13427.53
20 501.03+£33.64 506.37+25.80 509.28+30.82 505.56+£29.95
21 533.734+37.61 535.93428.20 539.67+33.71 536.444+32.93
22 558.52+34.36 563.324+28.16 562.35+38.03 561.39+£33.26
23 589.734+38.72 594.75429.37 591.334+41.94 591.94436.50
24 606.62+38.41 612.18430.92 604.15+45.85 607.65+£38.37
25 623.22439.58 631.97+30.85 621.554+45.54 625.58+38.74
26 652.384+36.12 657.64+34.73 643.94+50.44 651.32440.62
27 684.28+38.52 688.63+43.06 679.85+46.98 684.25+42.05
28 710.634+40.35 715.954+45.65 708.53+50.34 711.70+44.58
29 737.76+48.78 712.404+37.32 735.51+60.81 728.56+:48.70
30 758.40+52.24 731.95+£38.78 757.00+58.78 749.12449.54
31 779.90+54.78 742.70+42.72 808.60+55.57 777.07£53.27

The values are means+standard deviations.
*T1: TDN 70-70-71-72%,

Dally gain(kg/d)
°©
®

0.4

0.2

5 7 9 11 13 16 17 19 21 23 26 27 29 31 33

Age(mon.)

——T1
T2
——T3

Fig. 1. Changes in mean daily gain in Han-
woo steers fed different TDN contents
of concentrates.

T1: TDN 70-70-71-72%,

T3: TDN 70-72-73-74%.

*: P<0.05.

T2: TDN 70-71-72-73%,

— 736 —

T2: TDN 70-71-72-73%, T3: TDN 70-72-73-74%.

Fig. 2. Relationship between days of age
and live body weight.
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Table 5. Effect of TDN levles of concentrates on daily concentrates DMI (kg) in Hanwoo

steers
*
Age TDN treatments Mean
(mo.) T1 T2 T3

8 2.61+0.08 2.61+0.06 2.60+0.07 2.61+£0.07(1.24)
2.9440.15 2.93+0.12 2.92+0.10 2.9340.13(1.19)

10 2.5240.14 2.52+0.11 2.51+0.11 2.5140.12(0.96)
11 2.83+0.17 2.83+0.15 2.83+0.14 2.83+0.15(1.02)
12 3.51+0.22 3.43+0.19 3.43+0.18 3.46+0.20(1.14)
13 4.56+0.29° 4394032 4.16+£0.21° 4.37+0.32(1.32)
14 5.22+0.37 5.27+0.34 5.09+0.28 5.19+0.34(1.47)
15 5.82+0.32 5.89+0.29 5.86+0.32 5.86+0.31(1.55)
16 6.17+0.43 6.28+0.34 6.24+0.35 6.23+0.37(1.53)
17 6.36+£0.41 6.43+0.35 6.47+0.35 6.42+0.37(1.49)
18 6.75+0.43 6.85+0.35 6.86+0.38 6.82+0.39(1.50)
19 7.16£0.47 7.30+0.36 7.27+0.40 7.24+0.41(1.49)
20 7.38+0.71 7.52+0.52 7.48+0.62 7.46+0.62(1.48)
21 7.74+0.71 7.59+0.66 7.61+0.80 7.65+0.72(1.43)
22 7.77+0.76™ 7.90+0.58" 7.45+1.00° 7.71+£0.81(1.37)
23 7.8840.72 7.87+0.73 7.66+£0.93 7.81+0.80(1.32)
24 7.61+£0.78 7.71+0.73 7.60£0.96 7.64+0.82(1.26)
25 7.61+0.74 7.85+0.75 7.70+0.89 7.72+0.79(1.23)
26 8.22+0.66 8.22+0.60 8.01+0.83 8.14+0.71(1.25)
27 8.12+0.80 8.18+0.63 8.07+0.88 8.12+0.78(1.19)
28 8.12+0.69 8.08+0.57 8.16+£0.62 8.12+0.62(1.14)
29 8.09+0.68 7.904+0.69 8.07+0.64 8.02+0.66(1.10)
30 7.82+0.68 7.81+0.76 8.04+0.96 7.89+0.80(1.05)
31 8.12+0.51 7.88+0.59 8.03+£1.04 8.01+0.70(1.03)

The values are means+standard deviations.
* T1: TDN 70-70-71-72%, T2: TDN 70-71-72-73%,

a, b, c

() : Percentage to body weight.
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T3: TDN 70-72-73-74%.
Means with different superscripts in the same row are significantly different (P<0.05).
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Table 6. Effect of TDN levles of concentrates on daily roughage DMI (kg) in Hanwoo steers

Age TDN treatments*
Mean
(mo.) T1 T2 T3

2.66+0.12° 2.64+0.11° 2.70+0.10° 2.67+0.11

3.85+0.22" 3.92+0.08" 3.99+0.15" 3.9240.17
10 3.46+0.16 3.4240.16 3.47+0.17 3.45+0.16
11 3.6240.38 3.60+0.41 3.5740.33 3.60+0.37
12 3.45+0.25" 3.70+0.26" 3.6640.25° 3.60+0.27
13 2.4340.18° 2.60+0.20° 3.25+0.24° 2.76+0.41
14 2.40+0.24° 2.4620.19° 2.2840.23° 2.38£0.23
15 1.83+0.14° 1.9240.14° 1.75+0.17° 1.84+0.17
16 1.90+0.20 1.95+0.19 1.98+0.14 1.9440.18
17 1.7140.21% 1.66+0.23° 1.79+0.15° 1.7240.21
18 1.7240.17° 1.60£0.26° 1.67+0.19% 1.66+0.21
19 1.70+0.21 1.59+0.27 1.61+0.24 1.63+0.24
20 1.48+0.19 1.37+0.26 1.36+0.28 1.4120.25
21 0.87+0.18" 0.760.18" 0.82+0.16™ 0.82+0.18
22 0.59+0.10 0.55+0.09 0.58+0.10 0.58+0.09
23 0.56:0.09 0.57+0.08 0.59+0.08 0.58+0.08
24 0.57+0.09 0.58+0.08 0.60+0.07 0.58+0.08
25 0.58+0.08" 0.60+0.06™ 0.62+0.06" 0.60:£0.07
26 0.72+0.10 0.76+0.08 0.76£0.07 0.75+0.08
27 0.75+0.10 0.78+0.07 0.79+0.06 0.77+0.08
28 0.72+0.09° 0.77+0.06" 0.78+0.07° 0.75+0.08
29 0.75+0.09° 0.77+0.07% 0.81+0.06" 0.78+0.08
30 0.73+0.09 0.75+0.08" 0.81+0.06" 0.76+0.08
31 0.72+0.11 0.78+0.04 0.80+0.04 0.76+0.08

* T1: TDN 70-70-71-72%, T2: TDN 70-71-72-73%, T3: TDN 70-72-73-74%.

® Means with different superscripts in the same row are significantly different (P<0.05).
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Table 7. Effects of slaughter age on carcass characteristics in Hanwoo steers

Slaughter age (month)

Traits
26 27 28 29 30 31
Carcass weight (kg) 38493 397.07"  453.67°  46033™  478.87°  497.80°
+31.93 +29.75 +34.94 +20.72 +33.13 +38.80
Lib-eye area (cm’) 87.27° 87.47 91.33% 96.73°  100.60°  108.73"
+ 8.50 + 826 +7.52 + 9.02 +9.12 +11.07
Back fat thickness (mm) 8.20° 8.80% 12.60™ 11.20™ 13.33% 15.07"
+ 278 +2.11 + 470 + 4.06 + 375 + 483
Yield index (%) 69.22° 68.90" 67.30° 6827  67.62™ 67.50™
Yield grade (A:B:C) 8:7:0 8:7:0 3:9:3 5:8:2 4:8:3 4:9:2
Marbling score” 5.91" 567" 537 6.43" 6.68" 6.74"
+ 132 + 1.61 + 1.61 + 0.95 + 0.99 +0.92
Meat color ? 4.87 4.87 4.93 5.00 5.00 5.00
+ 035 + 035 +0.26 + 0.00 + 0.00 + 0.00
Fat color * 3.00° 2.73° 3.00" 3.00" 3.00° 3.00"
+ 0.00 + 0.46 + 0.00 + 0.00 + 0.00 + 0.00
Texture * 0.73 0.79 0.84 0.60 0.64 0.64
+ 0.37 + 051 + 0.62 +0.15 + 0.12 +0.12
Maturity” 2.00° 2.07° 2.73° 2.73° 3.00" 3.00"
+ 0.00 + 0.26 + 0.46 + 046 + 0.00 + 0.00
Quality 10:4:1:0 9:4:2:0 6:6:3:0 13:2:0:0 13:2:0:0 14:1:0:0
grade(17:1:2:3)%
Appearance rate 93.34™  86.67°  80.00°  100.00®  100.00°  100.00°

of 1" and 1 grade(%)

¢ Means with different superscripts in the same row are significantly different (P<0.05).

1), 2), 3), 4), 5),

9. : Grading ranges are 1 to 7 for marbling score, meat color score and fat color score with higher

numbers for better quality. And 1 to 3 for texture score, maturity and grade with lower numbers

for better quality.

— 740 —



Kim et al. ;

U= o] giATHel, 2005).
TDN A& AHEn=15%

Hteh ©AA S Table 70| UJERAATE S5
of Slojx= FATEHA o] HEo] Frhetal
53] 2970dE S VIR Fodde S
(P<0.05)2 Btk 23y SA FAE 2870
AHEE dA73] F7HP<0.05)3+% 7] wEol &
FATe FotdEo] FUMeE fAsigla
FEew FATTIMNE Asw T
wrolx] = koAt 26, 27/ ¥ Hell= C5F
o] Ur&ﬂ ko), 28719 % o]Fol= Coa
o] 13720% =43t Sdd A= 2970
%Jag o]_t';_cq —E—LHZ]HPEﬂ- _?rgxq o L.:olo
v SA A A 2213 Fol A= Abolzh gl
Atk 155 o] 207D = 0 93% ol
u, 27, 2871 =oll= 22} 86, 80%= 71 B
obAtt =1 - 29, 30, 31/HEHNE BT 100%

Concentrates TDN Levels and Slaughter Age in Hanwoo Steers

o] FHEE B3, A HS 93% oAUtk
20031 AAEHS- 15w o FHE 55.1%%
1'sH E8&2 254%9 HusA(FAESH
A4, 2003b), ¥ Ao AL 77 17,
2.84] =itk whEbA] 27, 287H¢-_,_4 AAIA 7
Zeo g 1 B 26709 o]F 9] 15
Sk ﬁﬂﬂ 93% OW 71 o Ark=s 4

], Wae] F84,

Aereelsl BqomaE ) sl
o nFH NS AT Fo 2GS setehs

Aol y< Fasirta dgEc
Table 8& TAEA Y A AL &
=4 AFow WY =AY IO T I
=

AZ 651, 684, 712, 729, 749, 777kge] AA
= zpelzh vk AR 2971D 74 9]
7k FEEoW(P<0.05), L o]%-2] T}
= AUk wol TR F3t dEe] F7tel

Table 8. Effect of slaughter age on carcass weight and components in Hanwoo steers

Slaughter age(month)

Traits

26 27 28 29 30 31
Live weight (kg) 619.07° 639.13° 710.13° 723.80°  738.00°  767.33"
ve weight (kg +10.99 +12.11 +12.28 4921 +12.65 +14.55
Carcass weight (kg) 384.93¢ 397.07° 453.67° 46033  478.87"  497.80°
& +31.93 429.75 +34.94 +20.72 £33.13 +£38.80
Retailed cut weight (kg) 259.65°  266.64° 293.99°  29331°  310.19°  321.98
ctaried cut weght (kg + 483 +5.80 + 584  +428  +£560 =+ 668
83.39¢ 96.29° 113.11° 12032 120.44™ 124.99°
Body fat (ke) 1357 352 £357 356  £375 %400
Bone (k) 42.66° 42.93° 46.89° 47.76° 48.71% 51.25°
& +0.78 +0.85 +0.95 +0.76 + 092 +1.14
Dressing (% 62.27° 63.50° 63.91° 63.78" 64.96" 64.92°
ressing (%) + 036 +047 +0.32 +0.28 + 036 +0.27
67.37" 65.71° 64.76™ 63.56° 64.73™ 64.63™

1 0

Retailed cut (%) L 044  £053  £044  £061  +048 0.0
Fat (%) 21.52¢ 23.67° 24.88" 26.06" 25.00° 2506
o +0.59 £0.57 +£0.48 +£0.69 + 0.54 +£0.53
Bone (%) 11.09* 10.59 10.34° 10.36 10.17° 10.29°
o +0.19 £0.14 £0.14 +£0.15 £0.11 +£0.15

a, b, c,d

Means with different superscripts in the same row are significantly different (P<0.05).
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Table 9. Economic analysis by slaughter age

ko AA vE 28/ EE A E SIS
WH(P<0.05) 1 o]Foll= A2l xfolE Ho]
2 gkokrt wo] nj&e EF3ldHo| FUIES:
= AhsheE A4S BAth

B Ao vEaAE wigAtEe] TDN
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(Table 1) W&ol TDN 2] @] vjgh =2

in Hanwoo steers

Slaughter age(month)

Traits
26 27 28 29 30 31

Food ke s (kghead)
Concentrates 3569.10  3799.75 452694  4686.87 489540 532025
Rice straw 55095 59598 65991 67426 69135 71921
Hay 64438 65143 65695 65575 65259 65197
Feed cost” e, (1000 WORKg) +vvvvseeseemememennrnneees
Concentrates 892 950 1,131 1,172 1,204 1,330
Rice straw 121 131 145 148 152 158
Hay 199 195 197 197 196 196
Others 121 128 147 152 157 168
Income

Carcass wt (kg/head) 38493 397.07 45367 46033 47887  497.80
Carcass cost (won/kg) 17,187 16936 16142 171,198 17006 17,180
(Tl‘gg})&%ﬁ)( A) 6,637 6,761 7,339 7,939 8,166 8,565

.............................. (1000 wom) ---eveveeeeeeesssssssssssiee

Total cost (B) 3,932 4,029 4310 4,375 4,454 4,613
Calf 2,100 2,100 2,100 2,100 2,100 2,100
Feed 1,334 1,404 1,621 1,668 1,729 1,852
Others 498 525 589 607 625 661
Net income(A-B) 2,705 2,732 3,029 3,564 3,713 3,952
Tndex (%) 100 101 12 132 137 146

" Feed cost : Concentrates 250 won/kg, rice straw 220 won/kg, hay 300 won/kg.
? Carcass price by grade: Al" 18,054 won/kg, Al 16,564 won/kg, A2 14,682 won/kg, B1™ 17,294 won/kg, Bl
16,351 won/kg, B2 14,083 won/kg, C1" 15,620 won/kg, C1 14,221 won/kg, C2 12,787 won/kg.

— 742 -



Kim et al. ; Concentrates TDN Levels and Slaughter Age in Hanwoo Steers

Hask 225 ugy] ofEe Aol Utk
2 s A HH, TDN §30] =& 2z
A4E Y e 20E o AFste] o
= kel

P Al Bl meE]

H %2 TDNS A3 3o
2 JaE7] wiie] 2 A wigitae]
3l TDN 453} 19| W& TDN A3 = 5719
a7t gtk AES dEsd 2 Rt
RS Aoz doHET B dAjoM HEH
TDN G H$ WdlA= TDN 55 Fole
7 Al od ~Eg 2o A
a8 /Mol o FL8IYE

AV Al eI Wi ARS. TDN <
HETE SEHEER 5o vAe 99
S Table 9o YERNSITE ALEH] ALk A
713 sere] wigAbE, A 9 Hxe F 4
FFell ZF AbRe] kgD 714 2509, 2209 2
3009 ekl Fakolen, Fobx FY7HA
22,1003 ol 1 &, o9& TS X3
gk AIR7ITE Boke] A T F Ak 2670
23,9323 ¢, 2870 E S 4310¢, 2970
AB o 43750 Y0)on, 3L H A= 4,613
Aoz v&7|Zte] AFEASFE A 7F A
Sorelth 1y EAlgEeR ke o F
WA FeRe Alsd 5] HE
ool 2970 o] %ol oF 32~46%
7Vehs Ao velgT)
weba] AR g AN x
M TDN ko] SA, ABAFH, =A%
SolA AZel7h A, §4 1sgeldt =
dEo] 100%= Hertr] Yeptr] Al=FshEA
OB HE HolFE 297/)dE o] AA Z=35HY
o= gFgEch

o
I

=
1 5___'__0_1"7

O.
=
Y

F

o\ o

-
ol

A

ot ) et mll

H| S5 7] —8]5%7]) wigrtse] 44 TDN &
T FHEAIES 98k A TDN (T1; 70-70-71-
72%), % TDN(T2; 70-71-72-73%) 2 3L TDN
(T3; 70-72-73-74%)2] 3x e} E3}45 Ao]
AES 98l 26, 27, 28, 29, 30, 317HLEH ] 6
Agls T stk FAES o1EE &
SobA] 90FE Y2lete] YA R AME
AAE F 187 ol s e AEITh &
371, HISA7], vlSS71Y] @dAts oS
A ZA 07~09kg7t HEE AFFo] &
i, HEST)E FAS gkl 2AlsE
43710 LA=Ta# s A Z(Dactylis glomerata
L " HS& A7) 5okl AxE
Aoz vldow A aL, HSF7] ©
ol AxS T3k

d#H TDN Fol w2 AT AlsdHAZ
. AYSAFES 1921719

il

l

Al AxE sk oY, HA 07kg ol
AL BE FAIFY] widAlE AHE
AHe ATHR A dys B2y, $47]
1.0%~1.3% " elelA ¥ 1.5%7H4] <
7Vetal, HlSF7] o] FHH thA| FhAste] H]
FI7|2 AgE = AN 1.4% T/ A
ekt 1 Follm Al Haste] 3071€H
o= 1.0% ol E3shdwo] ool
wEba SATAEA, AW FA 1Ea 2
A= FES] FrFellaL, 53] 29709 H S
7IHos fFoUdE S7HP<0.05E HAth
45 1ewold =d&2 27, 2871€= ] 86,
80%%= 7H 2okar, 267K o] 93%, 1¥ il
29, 30, 3170€EL 100%2] &S Hth
SAES E3t dHo] Skl we F7FsE
O1KP<0.05), MAHASES EAE SVl w
2} 7450 thP<0.05). 1Y T3 =0]9)e 26~
28/ gell Z3te Aol Aozt gidlon,
209715 o]F o= oF 32-46%7}F S FEH A
wOARY 22 ARFEE 21 sbllAe

TDN F7re| =4, AR ZASHE 5

I~

o
oA AFol7b gilal, FE 15301 Ed &0l
100%= YERG7] AJ2kel 2971 =] 27
stdy o= Pekert

i

— 743 —



Kim et al. ; Concentrates TDN Levels and Slaughter Age in Hanwoo Steers

VI.2l & & ¢

. LR ARCE. 1988, SERERFL LB oS0 i E
ICBAT 2 898, H AR EEY;. p. 11

A, AEA, 298, A, V1FA, 84,
2002. SAHSE AAE] W HEFE Fo
7} 3% 2 EAIEA WX 9 SasE=At

A3 #| 44(3):327.

AU, A, S, A4S, G, wERl
2002. g9 AAM F HAAS-9] A 5.

S =AM 7H8F 3] 7). 44(5):519.

Y FA7) AT 4 1998, - g AYAL
<7k KAl

=254, 2003. FPAEYG MAE fIg 2002
EAE A5 A8F.

BE, A7, e, oA, AL 1987
S50 S5A] AFE S Asgg o

[ off ol N ol

— 744 —

. 2003a. FAHESHAAAE7]



