A 20(2) : 73~92(1993) K.J. Poul. Sci. 20(2) : 73~92(1993)

gl ollix] o FEE Kk#O| pyse| £EH I
EhepgEsEREl olXl= ®
T - BET - % - BOT - BEE - BRET
HER
(1993. 5. 3. H+)

Effect of Dietary Energy and Protein Levels on the Performance
and Abdominal Fat Pad of Broiler Chicks

S.J. Lee, KW. Yang*, S.S. Kim, J.C. Na, O.S. Suh and S.B. Chung™
Livestock Experiment Station, R.D.A., Suweon, Korea
(Received May 3, 1993}

SUMMARY

This study was conducted to investigate the effect of dietary metabolizable energy and crude
protein levels on the performance and abdominal fat pad of broiler chicks. A total of 702, a day-old
chicks were alloted into nine groups differing in dietary metabolizable energy(2,800, 3,000 and 3,
200kcal / kg) and crude protein(16, 18 and 20%) level from July 10 to September 4, 1990 for 8
weeks,

The results obtained were summarized as follows.

1. Body weight gain was significantly increased by increasing of metabolizable energy level (p<O.
05), but there was no significant differene between 2,800kcal / kg and 3,000kcal / kg, or 3,000
kcal / kg and 3,200kcal / kg of metabolizable energy, and there was no significant difference
among crude protein levels.

2. Feed consumption tended to decrease by increasing of metabolizable energy and crude protein
levels, but there was no significant difference among treatments.

3. Feed conversion was significantly improved by increasing of metabolizable energy level(p<0.
01), and it was showed a tendency to improve by increasing crude protein level(p<0.05), but
the difference between 18% and 20% of crude protein level was not significant.

4. Eviscerated yield was not different significantly among treatments.

5. Abdominal fat pad was significantly increased by increasing of metabolizable energy level (p<0.
01), but there was no significant difference between 2,800kcal / kg and 3,000 kcal /kg, or 3,000
keal / kg and 3,200kcal / kg of metabolizable energy. On the other hand, abdominal fat pad in
20% of crude protein level was significantly lower than those in 16% and 18% of crude protein
level (p<0.01).

* o A1 (Aekyeweon, Hamyang, Gyeongnam, Korea)
“*F S (Cheju Experiment Station, R.D.A., Cheju, Korea)
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6. The feed cost per kilogram body weight gain tended to decrease by increasing of

metabolizable energy level, and that in 18% of crude protein level was slightly lower than

those in 16% and 20% of crude protein level, but there was no significant difference among

treatments.
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Items T, T, T; T, Ts Ts T Ts Ts
Metabolizable energy (kcal /kg) 2,800 3,000 3,200
Crude protein(%) 16 18 20 16 18 20 16 18 20
No. of replication :
Male 3 3 3 3 3 3 3 3 3
Female 3 3 3 3 3 3 3 3 3
Total 6 6 6 6 6 6 6 6 6
No. of chicks per replication 13 13 13 13 13 13 13 13 13
Total No. of chicks 78 78 78 78 78 78 78 78 78
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Table 2. Formula and chemical composition of experimental diets

BEEOR o FrEsi

ME, kcal /kg 2,800 3,000 3,200

CP, % 16 18 20 16 18 20 16 18 20
Ingredients : === ———————————————— % ———————_—————————
Yellow corn 66.10 63.10 60.11 70.11 66.67 62.64 7533 70.25 65.17
Wheat bran 12.68 9.51 6.34 634 475 317 - - -
Soybean meal 16.51 22.96 29.41 1503 1945 2286 1356 1594 1831
Corn G, meal - - - 1.50 2.50 3.50 3.00 5.00 7.00
Fish meal - - - 0.65 0.97 1.30 1.30 1.95 2.60
Tallow - - - 1.11 1.30 1.49 2.21 259 297
Limestone 097 094 09 092 09 08 08 08 0.8
T.C.P. 1.84 1.83 1.82 1.86 1.81 1.75 1.87 1.78 1.69
Vit.-Min. Mix.* 050 050 050 050 050 050 050 050 0.50
Salt 025 025 025 025 025 025 025 025 025
Antibiotics** 0.05  0.05 005 005 005 005 005 005 0.05
DL-Meth, (50%) 0.48 0.43 037 044 037 029 040 031 0.22
L-Lysine HCI 0.62 043 025 064 048 032 066 0.52 0.39
Total 100 100 100 100 100 100 100 100 100

Chemical composition**:

ME, kcla /kg 2,800 2,800 2,800 3,000 3,000 3,000 3,200 3,200 3,200
CP, % 16.00 18.00 20.00 16.00 18.00 20.00 16.00 18.00 20.00
Ca, % 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ava. P, % 045 045 045 045 045 045 045 045 045
Methionine, % 050 050 050 050 050 050 050 050 050
Lysine, % 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20

* Contained per kg : Vit. A 1,500,000IU : Vit, Ds, 250,0001U ; Vit. E 250IU
500mg ; I 250mg : Ca 7,150mg . U.G.F. 200,000mg

* Contained per kg : Kitasamycin 10g ; Colistin sulfate 3g

*=* Calculated values

—T—

» Vit.K3 250mg : Vit. B, 1,000mg
Vit. By, 1,000meg ; Choline chloride 35,000mg : Niacin 5,000mg : Ca 12,000mg ; Zn 9,000mg ; Fe 4,000mg : Cu
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Table 3. Effect of dietary energy and protein levels on the body weight gain of female broiler chicks

Treatments Body weight Body weight gain
ME CP 4weeks 8weeks 0~4weeks 0~8weeks
kcal /kg I - S i
2,800 16 686.94 1,925.14 645.64 1,883.84
2,800 18 745.0%8 2,027.5%8 703.748 1,986.248
2,800 20 773.6%¢ 2,036.98 732.38C 1,995.648
3,000 16 796.15¢ 2,089.148 754.88¢ 2,047,848
3,000 18 790.98¢ 2,179.68 749.68¢ 2,138.58
3,000 20 825.6° 2,157.68 784.3P 2,116.38
3,200 16 742.448 2,119.048 701.148 2,077.748
3,200 18 838.8%° 2,200.08 795.5°P 2,158.78
3,200 20 866.8° 2,207.98 825.5P 2,166.6°
ME 2,800kcal /kg 735.24 1,996.54 693.94 1,955.24
3,000 804.28 2,142.18 762.98 2,100.98
3,200 816.08 2,175.6® 774,78 2,134.3%
CP 16% 741.84 2,044.42 700.5% 2,003.12
18 791.6° 2,135.7° 750.3% 2,094.4°
20 822.08 2,134.2% 780.78 2,092.9°

*a, band A, B, C, D : Values with different superscript in the same column differ significantly (a, b, : P<0.05

tA B, C, D, ; P<0.01).
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Table 4. Effect of dietary energy and protein levels on the body weight gain of male broiler chicks

Treatments Body weight Body weight gain

ME Cp 4weeks 8weeks 0~4weeks 0~8weeks
kcal /kg % @ e —— g——————— e — e ——————
2,800 16 749.548 2,271.74 708.048 2,229.84
2,800 18 771.148 2,356,748 729.6%8 2,315.2%8
2,800 20 809.4A8C 2,271.4% 768.0ABC 2,229.94
3,000 16 762.143 2,339,548 720.648 2,298.048
3,000 18 815.75¢ 2,309.84 774.28C 2,268.34
3,000 20 837.05¢P 2,368.848 795.58¢P 2,327.78
3,200 16 723.64 2,397.948 682.14 2,356.448
3,200 18 920.4P 2,498.38 878.9° 2,456.08
3,200 20 886.80 2,366.748 845.3%° 2,325,248
ME 2,800 kcal /kg 776.74 2,299.94 735.24 2,258.3%

3,000 804.948 2,339.4"8 763.4%8 2,298.048

3,200 843.68 2,420.9° 802.1°8 2,379.4®
CP 16% 745.14 2,336.3 703.64 2,294.7

18 835.78 2,388.3 794.28 2,346.7

20 844.48 2,335.6 802.98 2,294.3

* A, B, C, D : Values with different superscript in the same column differ significantly(P<0.01).
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#ollLi=] 2,800, 3,000 2 3,200kcal /kg skitgol| A &
BES &% 7559g, 804.6g 2 829.8g0 2] {ei
oL Rkiteo] WINE TS HWEE BEES Binsh= E
Mg Bo] BE ARke) BESNLVHP<0.01),
Ragoldx 3,000keal /kg$} 3,200kcal /kg sk#ER
e HEEVF Y. 12lx EaEk#EC] 16%,
18% 2 20% = ingtel] Wetr s A g8E o] 743.4

Table 5. Effect of dietary energy and protein levels on the average body weight gain of female and male

broiler chicks

Treatments Body weight Body weight gain
ME CP 4weeks 8weeks 0~4weeks 0~8weeks
kcal /kg i e
2,800 16 718.24 2,098.42 676.84 2,056.8
2,800 18 758.148¢ 2,192.1%* 716.748¢ 2,150.72°
2,800 20 791.58¢P 2,154, 22® 750.1B¢0 2,112.8®
3,000 16 779.18¢P 2,214.3%¢ 737.75CP 2,172.9%%>
3,000 18 803.3%P 2,244.7°% 761.9°P 2,203.4%%
3,000 20 831.3ME 2,263.2%¢ 789.9"% 2,222.0%%
3,200 16 733.048 2,258.42% 691.648 2,217.0°%
3,200 18 879.6° 2,349.1¢ 838.2¢ 2,307.6°
3,200 20 876.8F 2,287.3> 835.4F 2,245.9¢
ME 2,800kcal /kg 755.94 2,148.2° 714.5% 2,106.8°
3,000 804.68 2,240.7® 763.28 2,199.4%®
3,200 829.88 2,298.3° 788.4B 2,256.9°
CP 16% 743.44 2,190.4 702.0¢ 2,148.9
18 813.78 2,262.0 772.38 2,220.6
20 833.28 2,234.9 791.88 2,193.6

*a, b, cand A, B, C, D, E : Values with different superscript in the same column differ significantly(a,b,c, :

P<0.05 : A,B,C,D,E : P<0.01).
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g 813.7g ¥ 833.2g2 2 HEES S7)etd mEel A
ko] FEHULWH(PL0.01), BHHE 18%%} 20%
KEMI S Fo A ZRE 2olA ZUrh

SEfEe] ST FEmES A#l=] 2,800kcal /
kg, BHY 16% skigellA 2,098.4g0 2 713 71 9)
3, K@l A A 3,200kcal /kg, BEE 18% kN A
2,349.1g2.2 7PF EARN L Aol #Etesd &
ko] BEIUTHPK0.05). K@i =k =
2,800, 3,000 2 3,200kcal /kgo 2 #Eynstel] wia} 45
#EX 2,148.2g, 2,240.7g & 2,298.3g2.2 HEhdh=
HES Bo] HatesQ) ARl ZeEAdeH(P<o.
05), Aol viA] 2,800kcal /kg@} 3,000kcal /kg, 3,
000kcal /kg® 3,200kcal /kg K#ERN= HEZ7)
AUt BEEKER N = 16%, 18% 2 20% kil
A #% 2,190.4g, 2,262.0g L 2,234.9g°0. 2 A #Et
2 HEtEe] EEE A oAU,

fikEe) dAx] 2 mEEkE] AEEo] fAE 2 g
Bad vXe ke REmREe ke duxkis
of #Efngel wizl mEsEo] #mirsvle Hills
Dansky(1954), Donaldson %(1956), Spring#t
Wilkinson(1957) 2 f#eie(1986) % 2] ot vl 4
g BRIA GRS BAEkiES] BMESE B
Eol #hnstHvhe Donaldson #(1956), Summers
%(1964) 2 MR (1986) %2 #yole i HRY
RRA
TOLES] fERCA 4EREY v BEAE 18%2 20%
KRS, 22]3 SEEEclE 16%9) 18% 2 20%
k¥R BBES R AN A2 Ak HIER
o}r] x2Ak1 methionine®} lysine &< 247+ 0.50%
9} 1.20%2 [E—3H BAsld 7] dEQ Ao B
S2=3

2. fREREE ¥ HEKE

gl W] 2 FagkiEo] gl 1
otg] & o e AR A H ) gk ERaRe) vl X e
#2342 Table 6, Table 7 ¥ Table 8fjA] 2+ ujo}
2t

dHole) o] EEY AERERES 0~ 4EHle 1,
319.4~1,433.9g0 2 A RO #ateyd) A&k
e 2] eFskom, a2l 2,800, 3,000 & 3,200

keal /kg ko) &% 1,368.9g, 1,403.1g 2 1,
399.7 g2 A oA kigRfol] —E g fEmoy
2 #RE Rolx YUYtk BEMAERIAE 16%,
18% 2 20% Kigdl A %% 1,356.3g, 1,395.3g 2
1,420.0g2.24 BEHEKH#o] Bt wel Ak
BMET B3} #mshs HAS YoV Hite A&
2 A &t 0~8F#re] I¥old] fREHER
BE 4,605.7~4,946.0g0 84 gl kikol}
BERKERE —~E s Erolt FiEte HEES
HolA grt

0~4i8lre] dHole] ARIERES R@vA 2,
800kcal /kg, BEE 16% Kol 2.042 714 &
Skm, ool 3,200kcal /kg, BEH 20% kit
oA 1.730.2 71 Eeton EEmol &gl #iatty
Ql FEio] BEHAHP<0.01). Kol ki
ol 2,800, 3,000 2 3,200kcal /kgo2 2713t o}
2} R ERAC) £4% 1.98, 1.84 2 1.81% BAES| &K
EHE EEAE R JEe Aol #EHie
(P<0.01), f@olial  3,000kcal /kgs 3,200
kcal /kg KRN = HEMQ ERE Ho|x]| oSt}
EBEk#Eo] 16%, 18% 2 20%2 Eindhol ulelr
= £% 1.94, 1.86 2 1.82% gE%3) s Mol
AoW(P<0.01), BEHE 16%9} 18%, 18%2 20%
AR = HeatinQ) F R0l B X FStTh

0—~8Eirel dHolal MKERAET A Koy
A 2,800kcal /kg, BAH 16% KiEs)A 2.528 7}
A E=oka, @Al 3,200keal /kg, BEE 20%
it Al 2,130 714 wkon) gl HEY F
ol ZBEHATHP<0.01). R@olhdxkito] 2,
800, 3,000 @ 3,200kcal /kgo 2 #imgtol whe} fA
REORELS &£ 2.46, 2.32 2 2.222 HEES) AES
E e 1o mige) ARtte] BEd e (P<O.
01), BEEAMOS] 16%, 18% R 20%2. Bhig) u
FNE £ 2.40, 2.32 L 2.282 BEED) KEE O &
gl HEkol ZEdUeHP<0.01), BEE 16%
9l 18%, 18%} 20% kil = Aol 2R &l
PiA=g

FHolal] AS 0~4EEe] KET AAHERES
Table 79141 E.& ule} o] 4aol4#] 3,200kcal /
/kg, BEE 16% Kiol N 1,247.4g0 2 T He
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Table 6. Effect of dietary energy and protein levels on the feed consumption and feed conversion of fe-

male broiler chicks

Treatments Feed consumption Feed conversion
ME CP 0~4weeks 0~8weeks 0~4weeks 0~8weeks
kcal /kg % o g ———————-
2,800 16 1,319.4 4,748.1 2.044 2.524
2,800 18 1,367.7 4,818.3 1.9448 2.43%8
2,800 20 1,419.5 4,878.4 1.9448 2.444
3,000 16 1,410.6 4,946.0 1.8748C 2.4248
3,000 18 1,384.4 4,866.3 1.858¢ 2.288¢
3,000 20 1,414.2 4,790.8 1.80%¢ 2.27°
3,200 16 1,338.9 4,709.2 1.9148 2.27¢P
3,200 18 1,433.9 4,873.8 1.80%¢ 2.26%P
3,200 20 1,426.3 4,605.7 1.73¢ 2.13P
ME 2,800kcal /kg 1,368.9 4,814.9 1.98% 2.464
3,000 1,403.1 4,867.7 1.848 2.32B
3,200 1,399.7 4,729.6 1.81B 2.22¢
CP 16% 1,356.3 4,801.1 1.944 2.404
18 1,395.3 4,852.8 1.8648 2.3248
20 1,420.0 4,758.3 1.828 2.28°8

*A, B, C, D : Values with different superscript in the same column differ significantly(P<0.01).

9] 1,386.4~1,478.3 goll Hls) FREMSE A3
(P<0.05). fra#folli=]kiko] 2,800, 3,000 # 3,200
kcal /kgo 2 #@mel] we} fkHERES &% 1,
408.4g, 1,407.6g 2 1,398.4g2.2 HA} WA de
mE BRov #at AR ZEsA Stk
a3 BAHE 16%, 18% 2 20% ki) SRS
2 %% 1,349.7¢g, 1,428.1g 2 1,436.5g0 24 ®H
ko] EME TS A} #nste EES 2o HEf
1) HEM] ZEARHP<0.05), BAH 18%
o} 20% A#EMANE FREE BolA 3t

0~8iEfe]l FHolzl fARHERES 4,806.9~5,
272.4g 02X M HEti ABEE HolA &
Sket, el iR R BAEKES) EMEFE FAE
e fEm ol AT

0~48k:2] vHole] MRERES A=A 2,
800kcal /kg, BH'H 16% K#ET} Ao x] 3,000
keal /kg, BAH 16% Kol A 1.962.2 71 =%
2, 3R] 3,200kcal /kg, BE'E 18% kitkol
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A 1.682 7HE RSkom Azl EmES #HEiad)

Eo] #EEATHP<0.01). Tz Kzl
kitgo] 2,800, 3,000 2 3,200kcal /kg= BEhngol w
2} g RS &% 1.92, 1.85 2 1.752 BEES] &
#x o] BEY AR EIALH(PK0.01), &
BHEK#ES] 16%, 18% B 20%Z #imEl "Mz
£% 1.92, 1.81 2 1,792 Bi¥Ed) y@Ede M-S 2
o EEel ARt WEHNHP<0.01), BEE
18%9} 20% K#&mol= #Etes]l AR o] BEHA
Ut

0~8Eire] FHolE MHEREL RFNA 2,
800kcal /kg, BEH 16% kil A 2.3302 714 =
%, ezl A 3,000kcal /kg, BE'E 20% Kiest
RaohdA) 3,200kcal /kg, BEE 18% KA 2,
072 71 wokon Mgkl mEEel Aol ReH
AHP<0.01). 28] ARagellvix ki 2 BHHEK
#o] Mimstol] we} AR EREL BEES KEE e |
HE Rl gEe] ARl ZEHAHP<0.01),



Table 7. Effect of dietary energy and protein levels on the feed consumption and feed conversion of

male broiler chicks

Treatments Feed consumption Feed conversion
ME CpP 0~4weeks 0~8weeks 0~4weeks 0~8weeks
kcal /kg % o= g ———————=
2,800 16 1,389.3° 5,197.4 1.964 2.334
2,800 18 1,386.4° 5,148.8 1.90%8 2.22A
2,800 20 1,449.3° 5135.3 1.8948 2.304
3,000 16 1,412.5° 5,272.4 1.96% 2.294
3,000 18 1,419.6° 5,018.4 1.838¢ 2.2148
3,000 20 1,390.7° 4,806.9 1.75%P 2.07¢
3,200 16 1,247.4° 4,934.5 1.848¢ 2.108¢
3,200 18 1,478.3° 5,074.4 1.68° 2.07C
3,200 20 1,469.4° 4,872.8 174 2.10%
ME 2,800kcal /kg 1,408.4 5,160.5 1.924 2.28%
3,000 1,407.6 5,032.6 1.858 2.19®
3,200 1,398.4 4,960.6 1.75¢ 2.09°
Cp 16% 1,349.7% 5,134.7 1.924 2.24A
18 1,428.1° 5,080.5 1.818 2.1748
20 1,436.5° 4,938.3 1.798 2.158

*a, band A, B, C, D : Values with different superscript in the same column differ significantly(a, b ; P<0.05 :

A B, C,D:P<0.01).

EEH 16%9 18%, 18%%} 20% ¥l A
Q) ZRE HolX gt

& Y FEHERE T A EKESS Table 804
B ulel gon, 0~4AEe] fkHRRE-S g
Z) 3,200kcal /kg, BEE 16% il Al 1,203.1g0.
2 71 B RaolA] 3,200keal /kg, BEE
18% 7k #golA] 1,456.1g2.2 713 ©sron Azl
EEe AEke] ZEHAT(P<0.01). zeit ARt
oy X kol e —E 8 Emelv FoFH ERE
Holx] gfeton, BEEKiHo) 16%, 18% B 20%2
winghol wel ARHERES 1,353.0g, 1,411.7g 2
1,428.2g2 2 gAS| Minshe EMS R BE] A
Eiol BEHIYLHP<0.01), BEEE 18%9} 20%
ksl = FEECF AT

0~8i##e] I T FRHEIRES 4,730.3g~5,
109.2go 24 A2igbol]l #EtHEs FE M) BES A
hokont, aol X 2 EEEKES] ENErS A
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2} Eid e S 2k

0~4:BHEel &5 T ARERELS RB1X] 2,
800kcal /kg, BE'H 16% kil A 2,002 713 &
R, Fi@NIA) 3,200keal /kg, BEVE 18% kit
g =] 3,200keal /kg, BEE 20% kil 1.
742 71 worew Az 7tel EmEEY] AEke] B
AHP<0.01). KR@ohdRkio] 2,800, 3,000 € 3,
200kcal /kge g Himtol] wet fakERES 1,95,
1.84 ¥ 1782 M¥E3) HEHAL, FEHEKEO]
16%, 18% 2 20%= #imge] w2l 1.93, 1.83
2 1.81Z BEFES] WFEH = HmS 2o BEY 8
o] BEAULH(P<0.01), HEE 18%9} 20% K
#hol s 498 ZR AN

0~8Hire] < T AREREL KgolvR 2,
800kcal /kg, HEE 16% Kkikol A 2,430 2 7} &
%1, fegrel R 3,200keal /kg, BERE 20% Kigol
A 2,112 73 wekon] A gl mEe A&



Table 8. Effect of dietary energy and protein levels on the average feed consumption and feed conver-

sion of female and male broiler chicks

Treatment Feed consumption Feed conversion
ME CP 0~4weeks 0~8weeks 0~4weeks 0~8weeks
kcal /kg % ———————= g—-———————-
2,800 16 1,354.448 4,972.8 2.004 2.43%
2,800 18 1,377.148C 4,983.6 1.9248 2.3348¢
2,800 20 1,434.45¢ 5,006.8 1.9148 2.3748
3,000 16 1,411.65¢ 5,109.2 1.924 2.3648
3,000 18 1,402.0%¢ 4,942.4 1.848¢ 2.258¢D
3,000 20 1,402.58¢ 4,798.9 1.78°P 2.17°
3,200 16 1,293.14 4,821.8 1.875¢ 2.18°
3,200 18 1,456.1¢ 4,974.0 1.74°7 2.16°
3,200 20 1,447.8° 4,739.3 1.74¢P 2.11°
ME 2,800kcal /kg 1,388.6 4,987.7 1.954 2.374
3,000 1,405.3 4,950.1 1.84F 2.268
3,200 1,399.0 4,845.1 1.78¢ 2.15°
CP 16% 1,353.0% 4,967.9 1.934 2.322
18 1,411.78 4,966.7 1.838 2.24°
20 1,428.28 4,848.3 1.81B 2.22°

*a,b and A, B, C, D : Values with different superscript in the same column differ significantly (a, b, ; P<0.05 :

A, B, C, D : P<0.01).

#o] BEAJD(P<0.01). 2312 K@l x|k
o] 2,800, 3,000 2 3,200kcal /kgl & Z7}3to)] wak
BARIOREST 2.37, 2.26 R 2.152 FEE?) HKEH o
EES FEMol REHUSH(PL0.01), AKX
%2 16%, 18% 2 20%=Z ®RMTFE G ERES
2.32, 2.24 2 2.228 FA EHe @RS B #HET
1 FEKEC] BEIAANSHPL0.05), HEE 18%
o} 20% A BRI Ol & AREEE AL

ol st #ERE farte] oUR]S} BEE kO] Him
G- frHENEe] mstE Tk M (1986) o #
Hot S RHOH, duR] 2 JEEEkiEe] B
mErE fkgEEe] deEHAths Hill®l Dansky
(1954), Donaldson %(1956), Summers % (1964),
Hargis®} Creger(1980) 2 Brown¥ McCartney
(1982) % o] #ieret 2 —F3h= HRIC

3. FEeee 3! RNRRARES W

kel oz 2 BHEKEC) R%S EilsT B
REfEly Bzl vlX e %S 7eHIsH] fste] 48
BT SEkErCl BEE O £ 8RS £E2 B
o] BHMAAXES ®skld vl 48] gFola,
FHolg] % A4 iy EiAET HEREMREY AL
Table 9, Table 10 2 Table 116JA4] B = ule} 2t}

48igrs ole] =482 60.80~62.99%2A R
#oluxkigolvt JmEEAER —ET el
a9 FREE Holx) JUrt HmMEHiTHMES
HNAA] 3,200keal /kg, BAE 16% KitgollA] 2.
88%% 713 wew, @l 2,800kcal /kg, &
BE 20% /kiEllA 1.21%2 713 @3 pgEEpol
mEES] AEMko] BEFAJTHP<0.01). 222 K
ol L%} ko] 2,800, 3,000 2 3,200kcal /kgo = 18
st whe)l BEEARTFEEAS &% 1.68%, 1.91%
R 2.24%% AR} Birsles @RS Bl gEtel A
BiEo]l  BEEAC(P<0.05), feaolux] 2,
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Table 9. Effect of dietary energy and protein levels on the eviscerated yield and abdominal fat pad of

female broiler at 4 weeks of age

Treatments Body Eviscerated Abdominal Evi. wt. Abdo. fat
ME CP weight weight fat /body. wt. /body. wt,
kecal /kg % - ————————— g ———————== ———— % ————-
2,800 16 782.7 478.0 18.3 61.02 2.4248
2,800 18 787.0 482.3 11.3 61.25 1.42¢P
2,800 20 769.7 476.5 9.3 61.97 1.21°
3,000 16 833.0 524.8 18.8 62.99 2.2448C
3,000 18 807.0 490.6 13.5 60.80 1.665¢P
3,000 20 851.5 534.8 15.5 62.77 1.81B¢P
3,200 16 687.7 429.7 20.0 62.42 2.884
3,200 18 796.7 484.7 15.0 60.80 1.87B¢P
3,200 20 865.3 537.2 17.2 62.02 1.9748CD
ME 2,800kcal /kg 779.8 478.9 13.0 61.41 1.68

3,000 830.5 516.7 15.9 62.19 1.91%

3,200 783.2 483.8 174 61.74 2.24°
CP 16% 767.8 477.5 19.1 62.14 2.524

18 796.9 485.9 13.3 60.95 1.658

20 828.8 516.2 14.0 62.25 1.668

*a, b and A, B, C, D : Vaues with different superscript in the same column differ significantly(a,b ; P<0.05 :

A, B, C,D:P<0.01).

800kcal /kg3 3,000kcal /kg =+ 3,000kcal /kg}t
3,200kcal /kg Kki#Efol= #o3HQ ERE Holx]
AT BEEAKERMN = BEAHE 16% Kiko A Bk
REEs Fitigso] 2.52%<0d) vlsle 18% 2 20% kit
AME B& 1.65% 1.66%= BAE S| Wil st B
o} HEMo) BEINLUH(PL0.01), ZEHHE 18%}
20% KiEfiol e AR #R7) o

LREE: Holule] EHAL 60.00~63.48%2 4
SHolelel iR E GA] fREelUAI koY &
BEKEER O] —E S fEEe ) #Eteg) FREE B
o]z ookc, fHIERES AL Aol 2,800
kecal /kg, BEE 18% KigENA 0.92%2 71 sk
I, oA 3,200kcal /kg, BEE 16% ki) A
2.02%% 7V =skor) I s ARkel &
EEJTHP<0.01). Raold=] Kigiidl= 2,800,
3,000 2 3,200kcal /kgo = #Ehngtel] e}l MRy
TAEAEE 1.33%, 1.73% 2 1.80%= A=z} #inshke=
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fEEE 2o #Easl Aol REAANHPLO.
05), feggold=) 3,000kcal /kg3} 3,200kcal /kg 7K
#Rels AEMHY 2RV AU 232 BAE K
#0] 16%, 18% B 20%=2 #Eindo wat BrsiELs
LA £% 1.93%, 1.49% L 1.44%= BEES)
Lole g 2o BEe AEfol #eEdHUlY
(P<0.01), BEH 16%9 18% Ex 18%9 20% K
#ol = AEErt g

4iBgEre] A T ERAELS 60.65~62.61%02A]
Kol =)Aol B E KRR —E S ol
Bt FEES HolA ittt Kislall THAS
Kgioll =] 2,800keal /kg, BEVE 18% /KiEolA] 1.
T1%2 7} %A, K@l ®] 3,200keal /kg, &A
B 16% KA 2.45%2 714 Hkor] gl
BEe ARkl BEHAHP<0.01). 2
o =) kieol 2,800, 3,000 R 3,200kcal /kgZ HBhm
ol o} BiEAREs AL £4% 1.50%, 1.82% %



Table 10. Effect of dietary energy and protein levels on the eviscerated yield and abdominal fat pad of

male broiler at 4weeks of age

Treatments Body Eviscerated Abdominal Evi, wt, Abdo. fat
ME CP weight weight fat /body. wt. /body. wt.
kcal /kg % - g —————————  ——-——- % ————-
2,800 16 789.3 493.3 15.2 62.37 1.9148
2,800 18 801.0 480.6 7.5 60.00 0.92¢
2,800 20 869.2 535.3 10.0 61.54 1.158¢
3,000 16 791.7 492.5 14.5 62.23 1.8648
3,000 18 881.3 559.6 17.0 63.48 1.924
3,000 20 873.3 541.3 12.5 61.88 1.4248C
3,200 16 640.3 390.3 12.8 60.90 2.024
3,200 18 900.3 547.5 14.7 60.63 1.6348¢
3,200 20 936.3 587.0 16.3 62.71 1.7448
ME 2,800kcal /kg 819.8 503.1 10.9 61.32 1.332

3,000 848.8 531.1 14.7 62.53 1.73°

3,200 825.7 508.3 14.6 61.41 1.80°
CP 16% 740.4 458.7 14.2 61.83 1.934

18 860.9 529.2 13.1 61.38 1.4948

20 829.9 554.6 12.9 62.04 1.44B

*a, b and A, B, C : Vaues with different superscript in the same column differ significantly(a,b ; P<0.05 : A,

B, C ; P<0.01).

2.02%= gD Wmshe RS BY BEY FEN
ZEHAJLH(P<0.01), K@= 2,800kcal /
kg®} 3,000kcal /kg 3,000kcal /kg= 3,200
kcal /kg K#Efdle F-215Q #RE HolX] gkt
EBE/KgEM = BAK 16% KigolA Bk &
o] 2.22%0H Bl5te 18% 2 20% ki ME
&% 1.57%%} 1.55%2 BRES) Wl mEe 5%
o] ZEAUH(P<0.01), BAK 18%S} 20%
= F3E7 g0

S8 ogolal, Hole] € 4 i EME
o BirsfERs TS Table 12, Table 13 2 Table
14°0A ¥ ule} e},

Aol o] EiEL 67.22~71.93% 241 BEEEM o)
#ratea] AEEIL gldon, ARt kigolt &
BRI = —E$ EES Holx] &t Mk
Bf A el 3,200kcal /kg, BEE 16%
kil 3.82%= 7 w®, KA 2,800

o]

‘_
=

kcal /kg, BHE 20%k#ENA 2.28%=2 ko
EERE #HiEtnd ARl = ATHP<0.05).
a2l gl Rkl 2,800, 3,000 £ 3,200
kcal /kgo 2 ®ingol] mek Eial THET £4%
2.39%, 2.74% 2 3.24%= #®inskes @@ 2 #
el FEiEel REERH(P<0.05), RFoly
=] 2,800kcal /kg®} 3,000kcal /kg 2 3,000kcal /
kg®} 3,200kcal /kg kiRl f22Q) &R} Ql
Atk BEEE 16%, 18% R 20% /kiko] Hrsiels &
WAL £4% 3.13%, 2.79% 2 2.47%= BERKiE
o] BINETE Wheigls EfEao) Wl she HEmel
S} Rl A B SEE R gt

GERES] o] EIASS 67.47~60.49%2A X
gollLixlkisolt BEEKUERY) —2 3 1Ffet f2f
2l ZAE Ho|x ). Mk Lhads e Aol
=] 3,000kcal /kg, BAE 16% Kigdd 2.79%
2 7 w33, K#olR 3,000kcal /kg, BHE



Table 11. Effect of dietary energy and protein levels on the average eviscerated yield and abdominal
fat pad of female and male broiler at 4weeks of age

Treatments Body Eviscerated Abdominal Evi. wt, Abdo. fat
ME CP weight weight fat /body. wt. /body. wt,
kcal /kg % —-—————————=- g —————————  —————— % —————=
2,800 16 786.0 485.7 16.8 61.70 2.1648
2,800 18 794.0 481.5 9.4 60.65 1.17¢
2,800 20 819.4 505.9 9.7 61.75 1.18°
3,000 16 812.3 508.7 16.7 62.61 2.0548
3,000 18 844.2 525.1 15.3 62.14 1.798¢
3,000 20 862.4 538.1 14.0 62.32 1.618¢
3,200 16 664.0 410.0 16.4 61.66 2.45%

3,200 18 848.5 516.1 14.8 60.71 1.75%¢
3,200 20 900.3 562.1 16.8 62.36 1.8648
ME 2,800kcal /kg 799.8 491.0 11.9 61.37 1.504
3,000 839.6 524.1 15.3 62.36 1.824B
3,2000 804.4 496.1 16.0 61.58 2.028
CP 16% 754.1 498.1 16.6 61.99 2.224
18 828.9 507.6 13.2 61.17 1.578
20 860.9 535.4 13.5 62.15 1.558

*A, B, C : Values with different superscript in the same column differ significantly (P <0.01).

Table 12. Effect of dietary energy and protein levels on the eviscerated yield and abdominal fat pad of
female broiler at 8 weeks of age

Treatments Body Eviscerated Abdominal Evi. wt. Abdo. fat
ME CP weight weight fat /body. wt. /body. wt.
kecal /kg % ——————— g ———————— ——= r——_— % ———————
2,800 16 1,942.0 1,328.5 48.8 68.40 2.53%

2,800 18 1,900.7 1,303.3 45.0 68.54 2.37%
2,800 20 2,049.3 1.422.0 46.7 69.39 2.28°
3,000 16 2,057.3 1,435.7 62.3 69.77 3.0220¢
3,000 18 2,128.0 1,528.8 57.7 71.93 2.71%
3,000 20 2,185.7 1,567.7 54.0 71.84 2.49™
3,200 16 2,209.5 1,530.0 84.8 69.19 3.820
3,200 18 2,189.7 1,470.0 71.8 67.22 3.29%®
3,200 20 2,221.7 1,531.2 58.8 68.81 2.62%
ME 2,800kcal /kg 1,964.0 1,351.3 46.8 68.77 2.39°

3,000 2,123.7 1,510.7 58.0 71.18 2.74*

3,200 2,206.9 1,510.4 71.8 68.41 3.24°
CP 16% 2,069.6 1,431.4 65.3 69.12 3.13

18 2,072.8 1,434.1 58.2 69.23 2.79

20 2,152.2 1,506.9 53.2 70.01 2.47

*a, b, ¢ : Values with different superscript in the same column differ significantly (P <0.05).
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Table 13. Effect of dietary energy and protein levels on the eviscerated yield and abdominal fat pad of
male broiler at 8weeks of age

~ Treatments Body Eviscerated Abdominal Evi. wt. Abdo. fat
ME CP weight weight fat /body. wt. /body. wt.
keal /kg % = g ———————- -——= === % ———————
2,800 16 2,310.7 1,590.3 52.2 68.78 2.25%8
2,800 18 2,362.0 1,626.5 57.2 68.85 2.4248
2,800 20 2,359.0 1,592.5 40.5 67.47 1.728
3,000 16 2,337.0 1,615.0 64.8 69.04 2.79%
3,000 18 2,400.0 1,650.5 67.2 68.71 2.76%
3,000 20 2,303.5 1,601.3 37.5 69.49 1.65"
3,200 16 2,339.2 1,592.8 63.2 68.06 2.704
3,200 18 2,657.0 1,828.2 65.2 68.79 2.4748
3,200 20 2,341.0 1,594.5 50.0 68.07 2.13%8
ME 2,800kacl /kg 2,343,9 1,603.1 49.9 68.37 2.13

3,000 2,346.8 1,622.3 56.5 69.08 2.40

3,200 2,445.7 1,671.8 59.4 68.31 2.43

16 % 2,328.9 1,599.4 60.1 68.63 2.58"

18 2,473.0 1,701.7 63.2 68.79 2.55%

20 2,334.5 1,596.1 42.7 68.34 1.83°

* A,B : Values with different superscript in the same column differ significantly (P<0.01).

Table 14. Effect of dietary energy and protein levels on the average eviscerated yield and abdominal
fat pad of female and male broiler at 8weeks of age

Treatments Body Eviscerated Abdominal Evi. wt. Abdo. fat
ME CP weight weight fat /body. wt. /body. wt.
kcal /kg % ———————— g ———————— T ——
2,800 16 2,126.3 1,459.4 50.5 68.59 2.398¢P
2,800 18 2,131.3 1,464.9 51.1 68.70 2.398CP
2,800 20 2,204.2 1,507.3 43.6 68.43 2.00°
3,000 16 2,197.2 1,525.3 63.6 69.41 29048
3,000 18 2,264.0 1,589.7 62.4 70.32 2.744%
3,000 20 2,244.6 1,584.5 45.8 70.66 2.07
3,200 16 2,274.3 1,561.4 74.0 68.63 3-26A"BC
3,200 18 2,423.3 1,649.1 68.5 68.00 Z-SSBCD
3,200 20 2,281.3 1,562.8 54.4 68.44 2.37
ME 2,800kcal /kg 2,153.9 1,477.2 48.4 68.57 2.264

3,000 2,235.3 1,566.5 57.3 70.13 2.5748
3,200 2,326.3 1,591.1 65.6 68.36 2,848
CP 16 % 2,199.3 1,515.4 62.7 68.87 2.85%
18 2,272.9 1,567.9 60.7 69.01 2.67
20 2,243.4 1,551.5 47.9 69.18 2.158

* A, B, C, D : Values with different superscript in the same column differ significantly(P<0.01).
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Table 15. Effect of dietary energy and protein leve.s on the feed cost per kilogram body weight gain of

broiler chicks

Treatment Feed cost per kg body weight gain
ME CP 0~4weeks 4~8 weeks 0~8weeks
kcal /kg %  —mm—m T mm——— - Won — oo s e
2,800 16 362.05 474.38 437.42
2,800 18 358.39 464.44 427.92
2,800 20 360.46 494.16 446.70
3,000 16 361.21 486.34 443.86
3,000 18 356.45 475.79 434.51
3,000 20 352.20 470.50 428.40
3,200 16 367.55 454.75 427.55
3,200 18 351.57 484.52 436.23
3,200 20 359.96 484.68 438.29
ME 2,800kcal /kg 359.11 477.66 437.35
3,000 356.62 477.54 435.59
3,200 359.69 474.65 434.02
CP 16 % 363.60 471.82 436.28
18 354.28 474.92 432.89
20 357.54 483.11 437.80

* There was no significant difference among treaments,
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