FEAA ¢ 45(1) 113~122, 2003 J. Anim. Sci. & Technol. (Kor.) 45(1) 113~122, 2003

AA A Aol o3t - axe] FAlUA] 2= ARl
<,

Energy Requirements of Growing Hanwoo Bulls for

Maintenance by Fasting Metabolism
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ABSTRACT

Net and metabolizable energy requirements for maintenance of Hanwoo (Korean native cattle) bulls
were estimated in twenty-eight fasting metabolism trials using seven different feeds at four stages of
body weight(100, 200, 300 and 400kg). Three cattle for each of twenty-eight trials fed at a level of
maintenance energy requirement were housed in metabolic stalls during the 5 days of collection period.
Thereafter, during the 2 days of respiration period the heat production was measured by indirect
calorimetry using respiratory chamber. After finishing the respiratory metabolism trials under the
maintenance level, experimental animals were fasted for 5 days and were measured heat production by
indirect calorimetry using respiratory chamber. Seven different feeds were: 1) mixed ration of concentrate
and rice straw, 2) mixed ration of concentrate and mixed grass hay, 3) mixed ration of concentrate and
corn silage, 4) rice straw alone, 5) mixed grass hay alone, 6) corn silage alone, 7) concentrate alone.
Fasting heat production were 66.05/W°” at 100kg of body weight and 60~63kcal/W"” at 200~400kg of
body weight. When subtracting heat loss by muscular work from the fasting heat production, basal
metabolic rate was 55.92kcal/W®”. The average values of NEm requirements were obtained by adding
urinary energy excretion to the basal metabolic rates were 69.1, 62.1, 65.8 and 64.4kcal/W"” for the
four stages of body weight, respectively. The ME requirement for maintenance could be calculated using
retained energy and the efficiency of utilization of ME for net energy. The ME requirement for
maintenance thus obtained was 102.69kcal/W*”.

(Key words : Energy requirement, Fasting metabolism, Hanwoo, MEm, NEm)
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Table 1. Intake of DE and ME, heat production and energy balance (kcal/W°”®) measured at

maintenance

level of Hanwoo bulls at 100kg body weight

Feeds GE DE ME Heat Retained
intake intake intake production energy

I 183.31+0.70 112.01+3.34 98.49+ 4.01 110.59+8.97 —12.11£12.97

I 197.83+0.50 128.70+3.73 116.78+ 3.81 98.99+2.42 17.79+ 1.40

I 202.82+1.32 129.2248.09 105.08+12.06 106.02+2.74 —0.94+ 9.50

v 190.89+5.54 87.144+6.53 79.77+ 6.46 89.59+1.65 —5.82+ 5.22

\'% 243474511 131.12+5.63 11941+ 5.34 108.30+6.45 11.11+ 147

VI 190.56+1.29 102.18+1.14 85.20+ 3.42 94.574+4.13 —9.37+ 4.94

VII 168.95+1.07 135.234£2.05 121.42+ 1.78 104.1948.26 17.22+ 7.47

Mean+SE.
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Table 2. Intake of DE and ME, heat production and energy balance (kcal/W°™) measured
at maintenance level of Hanwoo bulls at 200kg body weight

Feeds GE DE ME Heat Retained
intake intake intake production energy
I 198.16+1.62 132.64+2.54 112.87+3.80 110.09+3.69 2.78+5.39
I 209.81+0.61 144.69+1.00 127.65+1.36 115.94+1.31 11.71+2.61
111 179.31+3.15 129.47+1.05 115.60+1.39 101.85+1.61 13.75+2.73
v 200.10+2.63 116.21+5.10 107.38+2.87 109.70+6.27 —2.3743.40
v 262.89+3.30 162.00£3.26 86.89+3.02 87.31£3.43 —0.42+5.96
VI 184.67+2.22 118.56+4.96 101.17+4.87 104.44+5.59 —3.27+7.25
VII 174.43£3.05 143.61+3.93 132.58+5.83 117.58+3.34 15.00+2.79
Mean+SE.

Table 3. Intake of DE and ME, heat production and energy balance (kcal/\W°®) measured
at maintenance level of Hanwoo bulls at 300kg body weight

Feeds GE DE ME Heat Retained
intake intake intake production energy
I 200.55+1.73 116.81+5.78 102.33+6.12 103.04+4.79 —0.71£7.25
I 159.91£1.51 105.29+0.43 90.77+1.71 100.36+2.74 —9.59+1.34
11 158.90+2.08 110.71+5.96 92.55+6.40 103.394+2.61 —10.85+4.89
v 216.06+2.85 106.97+6.22 92.9346.70 93.50+2.19 —0.57+£7.33
v 183.09+1.99 109.05+0.89 92.68+2.65 89.86+5.18 2.83+7.18
VI 174.98+5.64 102.44+6.89 85.28+8.26 94.95+5.12 —9.67+7.55
VII 138.75+0.83 104.55+4.29 81.84+6.62 85.53+2.75 —3.69+6.29
Mean+SE.

Table 4. Intake of DE and ME, heat production and energy balance (kcal/\W°®) measured
at maintenance level of Hanwoo bulls at 400kg body weight

Feeds GE DE ME Heat Retained
intake intake intake production energy
I 170.50+1.20 101.96+2.18 81.13+1.17 96.444+2.34 —15.31£3.49
I 160.49+1.35 111.89+2.05 91.81+1.89 106.46+3.26 —14.65+1.48
111 176.53+4.03 123.1043.68 102.82+1.17 113.06+2.34 —10.244+3.49
v 204.22+1.30 121.094+5.29 107.77+5.69 102.00+0.71 5.77+4.98
v 185.20+1.11 112.86+1.61 96.54+3.06 91.12+1.54 5.424+1.86
VI 196.36+5.55 123.17+7.45 103.95+7.39 97.99+5.40 5.96+2.55
VII 142.87+0.25 113.08+4.24 95.58+1.50 95.59+1.31 —0.01+2.20
Mean+SE.

—116—



Lee et al. ; Energy Requirements of Hanwoo by Fasting Metabolism

Fr 4 wAgo] 7ol 7@*3]%, = F400Y Ades g ANSE I Age ¥ 5
219] F7h} AA7F Sl dolth Zkagidy (1983)9] 784% Tt WAl YERLTE Vercoe
A DE)NA =t wlgtez wiEd dUuxE (1973)E A JS W dUA] AEFFo] F¢
W AN AA(ME) = AT AR e S u B} 18% F% wekow 1Y A2 A
FRE AolE B oo, MHIFE G A F kg T 9F 33 keal®] F7HHQ U} &
A 79kcalF-E] FHU) 132kcal7}A] A3 2oz QFal 13om, ARC(1980)914= HAAS
et ey AR gaAE @ H o o] obd Almste] AEe] AT kg 2.39 keal
A 85kcal Bl 117kcal?] WS B, F4 5 A3, 2 AJdoMe] 7]HAS
oflux] &k Aba A7kl 100.6kcal A A2 EolA SAHEAY] wliEol Vercoe(1973)
Lol FFo] # AdE 5T 5 Avk FA o ARE B A V1Y ARl HE8AHES
FEolde] duAlE AdASH Abme] st 71EAI o] AEHS AT 100 kg
Aol A sl A5 7Hheat increment)2 & it 139 keal, AF 200kgA] 215kcal, 300kgA|
AT SIS HX T, B Ao = - 468kceal, 400kgA] 784kcal ©] AT}

f

F

O

==

AeEe] dUAE FoskaL, giabell A A 7154 Dol wjo] oyA] A ETHo] oHS
FZe] wolel A wAlgke] Wol= JRA xfo]  wWl Bt #HA|RE ARC(1980)0lA = kil A=
7F AA 2R Aom Bl AL 13 71Fow wau HAAF 100 kg%
6.21 kcal®] JUA|7} AQ ¥t 3FG1aL, A
3. Z2S&=0 st olHX| X[&2F oAl dolxl 7|H3G 7035 1%9#011
AEARAE W 19 715 w2 ofuA] A&

AAA AFH ZPGAZH} A8 quR @ GA] AF 100 kgl He 5117 kealo]al, AF
712820 wWE AQouxe] A= E A} 200kgol A Hit 86.93keal, AF 300kgA] 126.34
29 FHZHS Table 591 LER} gtk A= keal, 400kgA] 181.77kcal ©|Ath. o] Aw}
100~400kgoll A 2] 2447t 5 71@AEe 22 = 3 ANS-E 7HHaL g9 B 5(1983)9]
et 547, 347, 468 LT IL 5798 A, o] 93|ell wls] tha Wk Aom uERdth

Table 5. Time and energy cost for standing and energy cost for double act for fasted
Hanwoo bulls at diffferent body weights

T
kg kg min. kcal kcal
100 117.90+ 5.14 547.07+ 56.21 139.08+23.20 51.17£1.91
200 201.89+ 2.31 346.65+121.11 215.17+17.15 86.93+0.87
300 277.89+ 3.58 468.02+164.79 403.20+32.73 126.34+1.63
400 360.44+10.48 579.44+ 35.75 784.62+93.38 181.7742.02
Mean+SE.

" Adopted 3.3 kcal/kg fasted weight per 24 hrs by Vercoe(1973).
? Measured value for double action was 7.0 times per 24 hrs. adopted 6.21 kcal/100 kg fasted weight per
double action by ARC(1980).
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Table 6. Fasting heat production(FHP),
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basal metabolic rate and net energy requirement for

maintenance(NEm) measured for fasted Hanwoo bulls at different body weights

vlje:)igit FHP a];:ngi]cifr)e:vsoii metii)sl?l rate Ii:enragl;y NEm
kg kcal/W*” kcal kcal/W*” kcal/W*” kcal/W*”
100 66.05+£5.27 190.25+24.26 62.35+5.66 3.04+0.38 69.10+5.69
200 59.77+£1.22 302.09+16.99 54.47+1.15 2.30+0.36 62.07+1.26
300 62.81+1.50 529.55+32.74 55.47+1.52 2.96+0.52 65.76+1.57
400 62.41+3.07 966.41+96.83 51.40+£3.27 1.95+0.56 64.37+3.32
Mean+SE.
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Table 7. ME requirement for maintenance(MEm) measured for Hanwoo bulls at different

body weights

Body ME NEm Retained NE value Deposit of MEm corrected
weight intake energy of ME" as ME” at zero”
kg keal/W*” keal/W*” kcal/W*” % kcal/W*” keal/W*”
100 103.68+4.84 69.10 2.55+6.14 69.29+4.79 3.09+£9.72 100.59+7.75
200 112.02+3.30 62.07 3.894+4.02 60.45+3.27 7.45+£7.35 104.57+5.58
300 91.0245.49 65.77 —4.61+6.12 66.43+3.91 —8.75+£9.03 99.94+5.75
400 97.094+3.12 64.37 —3.9242.66 62.71£2.02  —7.05+4.87 104.14+3.62

Mean+SE.

" (NEm + Retained energy)/MEI x 100.

? (Retained energy/NE value of ME) x 100.
» MEI — Deposit as ME.
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