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SUMMARY

The purpose of this study was to investigate the effects of dietary protein levels on laying hen
performance.

The level of methionine and lysine were 0.32% and 0.64%, respectively and the levels of
protein were 12%, 13%, 14% or 15%. Total 384 laying pullets of 22weeks age were reared
from January 28, 1989 to March 23, 1990 for 60 weeks.

The results obtained were summarized as follows :

1. Egg productions was highest at 15% of protein in phase I, 14% in phase II, and 13% in
phase Ill, and there was significantly different egg production among treatments during phase
I and phase II (P<0.05).

2. Egg weight was heaviest in 149% of protein treatment in three phases and they showed
significantly different egg weight among different levels of protein in phase 1 (P<0.01),
phase II and II(P<0.05), but there was not significantly different between 14% and 15% of
protein.

3. Daily egg mass tends to increase followed by increasing of protein level and showed
signifiant differences among treatments in phase I and phase II (P<0.01).

4. The 14% of protein treatment showed the highest daily feed intake and it showed significant
difference in phase I and phase II {P<0.01), but there was no significant difference between
149% and 15% of protein.

5. Feed efficiency was improved significantly followed by increasing of protein level in phase I
{P<0.01) and phase II (P<0.05), but there was no significant difference among treatments in
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phase III.
. Viability tends to increase
difference among treatments.
. Utilizabilities of dry matter,
different among treatments,
increasing of protein level (P<(.05) .

treatments.

as increasing of protein level,

but there was no significant

crude protein and ether extract of experimental diets were not
but the utilizability of carbohydrate tends to increase as

. Eviscerated yield and abdominal fat accumulation was not difference among treatments.

. Egg shell quality and chemical composition of egg content were not different among

10. The feed cost per kg egg mass showed the cheapest in 13% of protein treatment in all

phase, but there were no significant differences among treatments.
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Items T1 Tz Ta T4
Protein (%) 12.00 13.00 14.00 15.00
Methionine (%) 0.32 0.32 0.32 0.32
Lysine (%) 0.64 0.64 0.64 0.64
No. of replication 4 4 4 4
No. of birds per replication 24 24 24 24
Total No. of birds 96 96 96 76
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Table 2. Formula and chemical composition of experimental diets

Crude protein levels(%)

Items
12 13 14 15
%
Ingredients :
Yellow corn 67.04 65.46 63.87 62.29
Wheat bran 15.00 13.93 12.88 11.81
Soybean meal 5.77 8.03 10.28 12.54
Corn gluten meal 1.92 2.44 2.96 3.48
Limestone 7.91 7.90 7.88 7.87
Tricalcium phosphate 1.15 1.14 1.14 1.13
Vit.-Min. Mix.* 0.50 0.50 0.50 0.50
Salt 0.25 ¢.25 0.25 0.25
Antibiotics** 0.05 0.05 0.05 0.05
L-Lysine (80%) 0.22 0.15 0.07 -
DL-Methionine (50%) 0.19 0.15 0.12 0.08
Total 100.00 100.00 100.00 100.00
Chemical composition*** :
ME (kcal/kg) 2701 2700 2700 2700
CP (%) 12.00 13.00 14.00 15.00
Ava. P(%) 0.320 0.319 0.320 0.319
Ca (%) 3.400 3.399 3.398 3.397
Methionine (%) 0.322 0.319 0.321 0.319
Lysine (%) 0.642 0.644 0.638 0.640
Costs (won/kg) 138.93 140.99 142.98 145.04
*Contained per kg @ Vit. A 1,500,000 IU; Vit. D, 250,000 IU; Vit. E 250 IU,; Vit. K, 250mg . Vit.
B, 1,000mg . Vit. B,, 1,000mcg: Choline chloride 35, 000mg ; Niacin 5,000mg . Ca pantothenate
1,000mg ; Folacin 20mg . B.H.T. 6,000mg. Mn 12,000mg . Zn 9,000mg . Fe 4,000mg. Cu 500mg .

1 250mg ; Ca 7,150mg: U.G.F. 200, 000mg

** Contained per kg | Kitasamycin 10g . Colistin sulfate 3g

*** Calculated values.
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Table 3. Effect of different crude protein levels in same methionine and lysine diet on the egg

production of brown layer

Laying Crude protein levels (%)
periods 12 13 14 15
%
22~42 weeks 83.43+0.79° 85.75+0.57° 84.95+0.66%° 87.00+0.75°
42~62 75.30%+1.74® 81.04%1.38° 81.70+1.32° 81.67+0.31°
62~82 68.64+1.432 73.16+£2.14® 71.65+1.81° 72.46+1.25%
22~82 76.54%1.17¢° 80.51%1.16° 80.07+1.15° 80.98+0.33°

* Meanz=standard error

**&®  Values with different superscript in the same row differ significantly (P<0.05).
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Table 4. Effect of different crude protein levels in same methionine and lysine diet on the egg

weight
Laying Crude protein levels(%)
periods 12 13 14 15
%

22~ 42 weeks 55.80+0.294 56.85+0.4148 58.471+0.28¢ 58.04+0.438¢
42~62 59.641+0.41° 60.48+0.58% 61.941+0.17¢ 61.61+0.53°
62~82 63.73+0.45° 64.14+0.55% 65.50+0.26¢ 65.38+0.35%
22~ 82 59.06+0.33* 60.02+0.4748 61.50+0.218 61.18+0.44"

* Meanz*standard error

**abe and ABC 1 Values with different superscript in the same row differ significantly(a, b,c, ;

A.B,C, ; P<0.0D).
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Table 5. Effect of different crude protein levels in same methionine and lysine diet on daily egg

mass

Laying Crude protein levels(%)

periods 12 13 14 15

g/day

22~42 weeks 46.5610.574 48.74x0.268 49.67+0.268¢ 50.49+0.23¢
42~62 44 .89+0.85% 49.00x0.62° 50.60+0.758 50.31%+0.49°
62~82 43.73%0.73% 46.89+1.00% 46.93+1.22% 47.381£0.944
22~82 45.20+0.64* 48.31+0.388 49.24+0.678 49.54+0.458

* Mean=*standard error

**ABC . Values with different superscript in the same row differ significantly (P<0.01).
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filkls IRV (22~ 28EkR) ol = EIEEe] EAHE
15%kix o} "oz ot 1 Lifkels BEHE 13%K
#o 2w Feareteky & Reid %(1963)9 #ie £
Kol BAEKES EIRNE 1-168kdx 17,
5% stn 17~ 40BNl 15.3%9 13.3%2 &&
Sl w) EIED JREClE olFal #zie] elsl
the Owings(1964) 9] #i % EIAl= &BE
13%k#es BAE 15ESY 2 ERES 2ide
Reid % (1965) 9] #5ets A —8ehe #RAH.

4. EETE

EDNES kel BHE kigo] 10 1EE FRRE
Foll =4 & B#S Table 6oll4] B wie} 7o),

EIVIEA (22~ 4288 ol EHE 12%, 13%,
14% = 15%skiol4 £& 122.03g, 124.64g,
125.83g o 125.87g 224 HEH skiko)] s@fnghol
wizl KHEIREE #k Winske @es 2o
R B AEtel #E=eH(P<0.01),
BEE 12%9 13% =5 13%, 14% % 15%Ki#EH
ol FEEE 2ol ¥uct,

olg} e #fe BAH Kigol gl uhet E
SRR (22~ 42:B82) ¢} 18 1% EIREC] &k |
#7] ool FHREEREE Eshs Eae B2 A
22 fkiEct.

AEOIRER (42~ 628#8) o] 1B 18% fRUERES
BEE 14%7kiEolA 113.97g 22 7P ¥eke &H
B 129%KkiE A= 108.91g o2 BEESIA Bibatsl



Table 6. Effect of different crude protein levels in same methionine and lysine diet on daily feed

intake
Laying Crude protein levels(%)
periods 12 13 14 15
g/day

22~ 42 weeks 122.03+0.22* 124 .64£0.858 125.83+0.808 125.87+0.86°
42~62 108.91+0.64* 111.2440.85%8 113.97+1.07® 113.1210.76"°
62~ 82 126.55+1.42% 127.54x0.374 129.5410.80* 127.65+0.14*
22~82 118.611+0.45* 120.83+0.36® 122.65+0.668 121.82+0.42"8

* Meanzstandard error

**AB  Values with different superscript in the same row differ significantly (P<0.01).

3} 113.12g o 24 FFEM] S HEMo] Fes
Aeh(P<0.01) . Y &ABE 12%S 13% =+
13%, 14% = 15% KEfdls HEES Holx &
ket

FEIRRHI(62~82:Ekp) o]  FRHERES EHEOHE
12%, 13%, 14% = 15%ki#ell4] £& 126.55g,
127.54g, 129.54g o 127.65g o 24 pEHERfe] A
Bl ERE Wolx) gsirt.

FEORZHAR (22~ 82:885) 9 18 1ME FHRHENE
2 BHYE 14%KkiollA 122.65g 02 7b mokn
EHE 12%kiol = 118.61g o2 BEESIAl b
sllomd BEE 13%KHES 120.83g, BEOHE 15%
KL 121.82g 224 EHEEfH Bk HEMC) &
FEHAUo U (P<0.01) . BEE 13%, 14% ¥ 15%
Kifoll = AEES BolA efokrt.

Lo #RA BERY skito] BEindlel =} £
FHERER ] Hmele AL EEY IIEo) e
e 7o 2 fapklEch,

5. fEERE

fkle] MEE skigo] HERMRIhel AR
o]z #4E2 Table 7914 ¥t uje} 7ok,

EIPIE (22~ 42BE5) o) FREREE EBAH
12%, 13%, 14% % 15%7kiel+] &% 2.622, 2.
557, 2.533 % 2.4930 24 BHE 129%K#EelA 7}
A =% EOH Kige] Fobdlol oiel SFHEKEA
o EEIA GolAlE @A Bon EEMe &
gol  AEtol @Wesldeuh(P<0.01), &HBHK
12%, 13% o 14% =+ 13%, 14% 2 15%7KkiE
Mol ABES Holx ¥

SRR (12~ 628 o) FREREE &BK

Table 7. Effect of different crude protein levels in same methionine and lysine diet on feed

Crude protein levels(9%)

13

14 15

conversion
Laying
periods 12
22~42 weeks 2.622+0.036%
42~62 2.42810.043°
62~82 2.897+0.069°
22—82 2.626x0.041°

2.557+0.0094®
2.271+0.022°
2.733+0.058°
2.502+0.021°

2.533%0.010%°
2.255+0.053°
2.766+0.078°
2.492+0.042°

2.493£0.013°
2.249+0.020°
2.698+0.054*
2.45920.017°

* Mean=standard error

**2b and AB: Values with different superscript in the same row differ significantly(a,b: P<0.05:A,B.

P<0.01).
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12%, 13%, 14% % 15%Kki#clA && 2.428, 2.
271, 2.255 9 2.24924 HEE skiko] golalel
ute} ALBQT80| #Kk Wolxle M-S 2o] EE
el #izthyal A&kl #EE=de(P<0.05), &
BH 13%. 14% 9 15% skighiels FE27T Al
o}

BEONRY (62~82:8I) ) fAKEREL EAE
15%Kki#ol A 2.69824 74 okn BEHE 12%,
139% = 14%k#ol| M= 247 2.897, 2.733 2 2.
76602 Uelgtou) R #iataoel AEMS &
EHA 43Ut

FEORZAAN] (22~ 82E) M=  BAE  kifol
12%, 13%, 14% o 15%3 @ik Follel we} fi
RISk £4 2.626, 2.502, 2.492 o 2.459%
R Golxl= MRS Rom, BRI HEthl
HEMo) #Esdo(P<0.05), ZEEE 13%.
14% % 15% Kifioll= HEMCQl ZRE HolA &
ket

oleid BBt JEH ki) HWinglel weh fk
uAo] HEE U+ Quisenberry 2t Bradley
(1960, 1962), Deaton? Quisenberry (1964,
1965), Owings(1964), Doran %(1980), ¥ %
(1987) o 2= 2 (1989) 9] #itkols MlLlE #RAS
v, BEE kiRl fikbydsel ZRIM e
Hamilton (1978) 9} #itrol= %2> MBRT #RA.

. BMMETE
FESREEEIRL] MAH AKkio] ESNEEe] AT K
BEfrpol] w|Als e Table 8ol 2e uish

755]'.

22~42Bip] ORI RERETEL EoHE
12%, 13%, 14% 3 15% 7kiEo4 && 100%,
96.87%, 98.96% = 100%E4 BEYE kil —
ES S HolR| dgterd EHERO] HEHIL H
s FEsA gt

42~62:Ekeel SR  REBkEFEEY HOE
12%, 13%, 14% = 15% skigell4 £% 95.83%.
100%, 97.92% = 98.96%24] A FEfl —E
3 fEEo Y AEES Mo|x] 9gtom 62~ 82
o EIRHelE BEOE 12%, 13%, 14% % 15%
Ko A REBEFELS &% 98.91%, 98.91%. 98.
96% = 98.96% 2 b} EEEHCl FENY ERE
Holz) gkghc},

22~ 8%:Ek 2] EIREHMCl = BAH Kigo] 12%,
13%, 14% = 15%2 #iRk Eotdel nle} HBEHF
BE £& 94.79%, 95.83%, 95.83% o 97.92%
2 #ER Folle EMS 2ot EEM] Mty
o FEMES BEslA ggio}

PlLe] #RolA BlE gEtnel FRES HEsA
sdokont apkihe) BAE kigo] Holale) wel &
BT Holdl AL thE olu|xAle] FRol M
3 methionine & lysine & tZso] E9t7] wgal
Aoz HHss], olgt e #FE Okumura 9
Yamaguchi(1980)7} AGHEAES IEOKFSE
SHe MEAE 10%Kk%Ee] ko] 13tEe) B— ofv)
A BE 3% WSkl 8~18He] B 2E
flol| #483tn, Edmonds$} Baker(1987)7} &4

Table 8. Effect of different crude protein levels in same methionine and lysine diet on the

viability of brown layer

Laying Crude protein levels(%)
periods 12 14 15
%
22~42 weeks 100.00£0.00 96.87+1.04 98.96+1.04 100.00+0.00
42~62 95.83+1.70 100.00x=0.00 97.92+1.20 98.96+1.04
62~82 98.91:1.09 98.91+1.09 98.96+1.04 98.96+1.04
22~82 94.791+1.99 95.83x1.70 95.83£0.00 97.92+1.20

* Meanzstandard error

**There was no significant difference among treatments.



kTS B2 ¢ HEOE 23%KEY fkl
10f89] olu]:Abe && 4%H Kmste] B—olu|x
Ab BRI S FAES KR o HERolA HE
© 2 methionine & phenylalanine &| & 2]
7 EEY G #EE AN B #RAeY,
¥irhe] BEE skio] EINTEY REBLETR MES
o))z} odokohE 2= 5(1987) o ZFE % (1989)9] #
Lol £ FHRY FRAC

1. BEEHe] WX fiA%

SRR AT % KRBT RiEsl] Akl
BEE NEES FHEY #HFEC Table 9l ¥
vlel 7o},

SEEEle Y fEEe EBOH 12%, 13%.
14% o 15%kiEol A £& 73.02%, 74.77%, 72.
55% ™ 75.55%2A EEER] —Ed Mol A&
#Ql ZRT ¥olx| ugkrt.

HERE FAse frhe) BOE Kigel 12%,
13%, 14% % 15%& Foldlel wel £%& 72.32%,
66.949%, 60.64% = 62.41%% #ik Solx& A
£ ¥9 o} HiRtal FEES WedA wsict.

A FIRZES BAE 12%, 13%, 14% 2
159%7k#EN 4 &% 56.06%, 53.48%, 51.22% %
53.03%24 EEEMel —Ed fEmelv B 2
£E 2olx Wkt

HEegtel  pokitly FlAES EBEAE  12%.
139%, 14% = 15%k#EelA %% 79.62%, 82.
29%, 82.20% = 84.44%2A fAkle] BEY kit

o] 1ol uwle}l ik Fobxl: MHAIS Mlon] &
el #iataeol A&Ee] RESYH(P<0.05). 2
elvh, EEE 12%, 13% o 14% =t 13%, 14%
ol 159%ki#ERiel s ARE7E At ol HBRe
HEfIRe) BAH TEl Bl e Ao
Rk{tae] gge] Wekr] gl Aoz Bk

HEfkle]  Molvix] FiBEL EAE 12%,
13%, 14% % 15%°l4 && 78.70%. 79.21%,
77.31% = 78.52% %A EHER] B ZRE
Bolx] okgke}.

8. RN 5! INERRED; WIRE

B BT BEE & Su4 M 32w &N
85 EER B ERFEE 'Y &R:s
Table 104 B+ e} et

Efsfidkol Hild Eopde f8Ee EXE 12%.
13%, 14% = 15%k#ol- &% 1,924.8g, 1,
853.2g, 1,928.0g % 1,943.6g 024 @A) %
£71 glglond, EfnE HHEHES EOE 12%.
13%, 14% = 159%kiEolld &% 1,248.8g, 1,
195.4g, 1,229.2¢ = 1,267.2g 7 64.80g, 53.60
g, 52.80g 3l 62.00g 024 FEHER] —ES A
ot HEM ZR/T

Erao BOH 12%, 13%, 14% % 15%sk#o]
A 77t 64.58%, 64.44%, 63.73% ' 65.15%%2
A BEE AfEe] —EY ErEelv ABM R
& 2olx| gtrt,

ke BEE 12%, 13%, 14% o 159%7k#ol

Table 9. Effect of different crude protein levels in same methionine and lysine diet on the nutrient

utilizability of experimental diets II

Laying Crude protein levels(%)

periods 12 13 14 15
Dry matter 73.02+0.882 74.77£0.73° 72.55+2.14° 75.5510.86
Crude protein 72.32+2.94® 66.94%3.44* 60.64+3.63* 62.411+3.26
Ether extract 56.06+2.53° 53.48+1.66 51.22+3.07° 53.03+4.612
Carbohydrate 79.62+0.82° 82.29+0.73% 82.20+1.71%° 84.44+0.66°
Energy 78.70%+0.692 79.31+0.882 77.31+1.56 78.52+1.03*

* Mean=+standard error

**2® 1 Values with different superscript in the same row differ significantly (P<0.05).



A ErsEol g} kel EHWAEL &% 5.24%,
4.21%, 4.25% 3 4.90%2 Jelxtowd, £
ohd)l fERERRTS TS &% 3.37%. 2.84%, 2.
71% 9 3.19%24 EEREe] 34 —Ed HHEelv
HEES Yol @t}

olo} Zhe EERL:= fRMPO MIEHAHE KL HF
o BEEN (heat increment) 7} Hidsh7] wiiol 1§
fER Bgipel Figol EMdthe Fancher 8 Jensen
(1989)9] #iEohe HRY #FEPom, Bz
AP < 58l methionine & FkE Lllhes
wmsln mieE ) GRS ek YAt BEHER

Begpo] Wibdtthe Jensen % (1989)¢ #|iLst= %
# RS AR

A BRSO wRolA EEE Kighol MR &
fse] 2R/ A9 AL gk EAE HBAel
o) RERERRES B EERS BAE ki S
methionine &82] il <3 EWED WY BER
o] FEAE=IS7] WEel Aoz Easict.

9. AR o IEK

81BN FEEEE & 20X 4 80fHS] WIS ER
2 Fpsled IPE T IMRES FEY MR Table
110ll4 B ule} 2o},

Table 10. Effect of different crude protein levels in same methionine and lysine diet on the
eviscerated yield and abdominal fat accumulation of brown layer

Crude protein levels(%)

Items
12

13 14 15

1924.8 +97.21
1248.8 +93.69

Body weight (g)
Eviscerated weight (g)

Abdominal fat(g) 64.80+ 4.88
Eviscerated weight/Body 64.58+ 1.65
weight (%)

Abdominal fat/Eviscerated 5.24% 0.33
weight (%)

Abdominal fat/Body weight 3.37% 0.20
(%)

1853.2 £89.08
1195.4 +67.68

1928.0 +61.45 1943.6 £30.17
1229.2 +42.71 1267.2 £37.37

53.60x11.07 52.80+10.82 62.00% 5.73
64.44%+ 1.29 63.73+ 0.24 65.15% 0.97
4.21+ 0.89 4.25% 0.79 4.90%= 0.46
2.84% 0.53 2.71% 0.51 3.19% 0.29

* Meanz*standard error

**There was no significant difference among treatments

Table 11. Effect of different crude protein levels in same methionine and lysine diet on egg shel

quality and haugh unit

Crude protein levels(%)

Items
12 13 14 15

Egg weight (g) 65.95+0.14 65.20+1.05 65.93%1.06 66.53+1.64
Shell breaking strength(kg/ 3.15+0.22 3.10+0.12 3.15+0.23 3.20+0.21
cm?)

Shell thickness{(u) 373.75%£9.17 370.00x£3.11 383.50+5.78 376.25+8.12
Shell weight (g) 6.95+0.09 7.03:0.26 6.951+0.16 7.03+0.18
Shell weight/Egg weight (%) 10.54+0.14 10.79+0.52 10.54+0.13 10.57+0.27
Haugh unit 73.78+£5.62 71.68+5.20 74.63£2.18 77.00+2.31

* Meanz*standard error

**There was no significant difference among treatments.
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gagne) Higel EEoE BHS MElEE o AR
= pEBEEE BAK 12%, 13%, 14% o 15%K
#EelA && 3.15kg/% 3.10kg/cm?, 3.15cm? o
3.20kg/cm?2 A gEEHe) —E g Hnel v ARES
Bojz] okghel,

®ope|]  FREEMIE BIEY IBVEET EAHE
12%, 13%., 14% % 159%7ki#eol4] && 373.754,
370.00u, 383.50u o 376.25u olK.om, BREel of
S PRERkEel HARe BAH 12%. 13%, 14% %
15% kel &% 10.54%, 10.79%, 10.54% %
10.57%=A IREES IigtAs HaE kR
—EZ FEFEe) ) FRAIY ERE Wolx] gstrt.

ol9} zlo| PRESERE, URRMEE o JMEkitARc] pH
Foll 2871 e AL fapkhe] BEHY k#e: 2
2= PEgke] el LEIY 2E3 ARise gES
£% 3.40%9F 0.32%2 F—3A #nsles] =
ol Aoz BHEW, fkFe BEAE Kige] SE
ol L v YPokehe FE H(1987) ] #HEek 2
—Ehs #RAH.

iRl 488R Fof RES %, MET B
Haugh unit = BAE 12%, 13%, 14% % 15%%k
o4 £%& 73.78, 71.68, 74.63 % 77.0034 &
BE kil —Ed Mol AR ERE 2
o]zl oksket.

10, 38992 —MES A ofo|che MR

SLEENC EEEE 16MAY M 64ES HIE AR
EEsl s ¥ okl SEE #ED AR
= Table 123 Table 13014 2= uje} Zhct,

EEHE 12%, 13%, 14% 2 15%7kiseillA L
gREpe] —Msr A ERES £E 75.05%, 75.
54%, 75.36% ™ 75.01%3°ow, HELSHE SRS
B8 11.47%, 11.47%, 11.43% % 11.74%3,
HIE SRS &% 9.49%, 9.16%, 9.31% = 9.
2%, MKk @ &% 0.96%, 0.93%,
0.93% = 0.95%341 200 b MK fik
ol BEY Aol o8] S vx g oz
ebxtc}

289Re} olnlxAl & B2 Table 1304 23 wheh
Zro| pgEEfel —ES MM AREAI 2R/ 8l
Ao, w2bd fkbe BEHE FES B o
Al MO RS oA A %= AR JERdcl

Lllo] #RelA ko] EHE ki 2e|slod
= FBoRe} —fssrolvt ob=lxAl #mel ZRVT A
ARl AL gkt BB oprliAlel methionine 2}
lysine K& K& 0.32%9 0.64%2 314 #
grstd”] Wl Ao EaEd

11. ZESR kg Bt fAEIR

FEDRZBRTRLS) BEE Kkiko] fEFEH =lAE &
<+ FEsly) ste] SEHARY 897 1kg Eol BT
2 fAHRS ET #% s Table 1404 2= v}
o} Zc},

FEORAINA (22~ 42:E88) ) ESP kg ¥ FIRRE &
BHE 13%KkiEolA 360.51602 s EEEUR
HEE 12%, 14% 9 15%Kk#gol e £4% 364.29
4, 362.23% o 361.58°] FiEsICH. AT
(42~62:88) = ZBE 12%, 13%, 14% %

Table 12. Effect of different crude protein levels in same methionine and lysine diet on the

chemical composition of egg content

Chemical Crude protein levels{%)
composition 12 13 14 15
%
Moisture 75.051+0.33 75.5410.20 75.36+0.12 75.01+0.28
Crude protein 11.47+0.14 11.47£0.10 11.43+0.10 11.74%+0.22
Ether extract 9.49+0.20 9.1620.20 9.31+0.22 9.02x0.35
Crude ash 0.96+0.01 0.93£0.02 0.93+0.02 0.95+0.02

* Meanzstandard error

**There was no significant difference among treatments.



Table 13. Effect of different crude protein levels in same methionine and lysine diet on the amino
acid composition of egg content

Amino Crude protein levels(%)
acids 12 13 14 15
%
Cystine 0.271x20.005 0.270%0.005 0.269%+0.017 0.251+0.031
Methionine 0.386+0.018 0.382+0.010 0.375%£0.011 0.381+0.043
Aspartate 1.125+0.031 1.096+0.032 0.9951+0.060 1.177£0.045
Threonine 0.535+0.014 0.535+0.015 0.484+0.030 0.573+0.035
Serine 0.81940.023 0.811+£0.019 0.7951+0.041 0.882+0.033
Glutamate 1.421+0.052 1.491£0.034 1.335%0.086 1.570+0.064
Glycine 0.360x0.009 0.361£0.010 0.331+0.019 0.389+0.016
Alanine 0.619+0.019 0.622+0.017 0.572+0.035 0.671+0.027
Valine 0.718%0.021 0.707+£0.026 0.713+0.069 0.817+0.041
Isoleucine 0.560+0.016 0.554+0.014 0.509+0.029 0.592+0.024
Leucine 0.950+0.024 0.981+£0.054 0.938%0.086 1.014+0.039
Tyrosine 0.483+0.013 0.478+0.014 0.439+0.026 0.507+£0.019
Phenylalanine 0.600£0.015 0.598+0.013 0.551+0.032 0.629+0.022
Lysine 0.785+0.023 0.779%+0.022 0.730%+0.044 0.8441+0.028
Histidine 0.237+0.009 0.243£0.003 0.230+0.013 0.2841+0.029
Arginine 0.711£0.016 0.705+£0.022 0.646x0.041 0.757+0.027
Proline 0.407%+0.012 0.407+0.015 0.368+0.022 0.435+0.016

* Mean=*standard error
**There was no significant difference amogn treatments.

Table 14. Effect of different crude protein levels in same methionine and lysine diet on the feed
cost per kilogram egg mass

Laying Crude protein levels(%)
periods 12 13 14 15
won
22~42 weeks 364.29+5.06 360.51+1.27 362.23+ 1.47 361.58+1.92
42~62 337.35%+5.94 320.16+3.14 322.39+ 7.56 326.16%£2.90
62~82 402.47%9.55 385.30+8.23 395.50%£11.22 391.27.+£7.78
22~82 364.80+5.70 352.74+2.97 356.37+ 5.94 356.68+2.41

* Meanzstandard error
**There was no significant difference among treatments.

1597kl A 2890 1kg ol FEY R &%
337.35%, 320.16%, 322.399 ¥ 326.164°0.24
EOK 13%Kk#A 71 fi=I A ZAK 12%K
Bollx) 7H¢ whe] FIESI T, AR (62~ 82EMk)

o EH kg¥ fkEs BEHE 12%, 13%, 14%
3 15%k#ell A £& 402.479, 385.30%, 395.50
A o 391.27¢9l0 24 EAHE 13%kigdlA 713 &
e Aoz Jepdet,



22~ 82:EH 0] EIRZHIE EAY 12%. 13%,
14% % 15%kieo] &M kg % KT &4 364,
8041, 352.74%, 356.37%) o 356.68¢ o2 EN
B 13%Kkitto] 713} ERmEI T U 129% kil A
713 ghol FREEGcl. aelvt, AESRVI, AP,
AESRARRE o ESENINS HRdln EEiEel HiEtty
] FEHS =R )

Lk Rl &HE Kigo] o ool &
Bz, BRE o AESPEC] MEmslL fRSERERe] dE
o= £78ka A kg ¥ fNBc & ERE
Molz okl AL BAHE 12%, 13%. 14%
15% skiteo] HEREIEl kg ¥ Eol &% 138.93%,
140.999, 142.98% % 145.049 0.2 #k HolAv

FQl RAeog Bt

=1
&

IV. #% =&

fapkle] EEE Jkiko] FERpgEe] EIREARY HAEMEol)

X #ES 7857 #18kd methionine Kki#eS

0.329%, lysine K#E 0.64%% [—sHA sF3-S uf

EHE kS delsle 4B EE(CP 12%, 13%.

14% = 15%)l 22;8#6e] 1BEEIPE 38455 #R

3le] 1989 1H 28HY-El 1990¢4¢ 38 23H7A 60

Al AR FERE KR BRE Bys

chgat 3t

FESRES EOMIlE BAH 15%, EIREel

+ EBHE 4%, BEIAMClE BAE 13%Kki#E

oA 71 Eokomd, REUBFIASL EIRPHE o &

SRRl A= Ml HiEthel AE M
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. PES EBHHE 15%9 14%KkiERes FEMQ
ZR7} oot 2 LTS KigolXe BHE K
#go] RolA4E #ik EElow, EITEA
(P<0.01), ZEIPPR) = Ikl Fiiteyel &
Bitol Es| o (P<0.05) .

. 18 1%% ERES EOHE Kifo] Fold4s @
R Bk fEel G o] EIRURA & Ipdhfol
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10.

11.
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A & ZRYL ol

. ERHERES &AE 15%9F 14% kiR 2R

7} it 13% LUTeliAE #k wdshs 4
olnom, AEIFIHASH EIhHiAE EEEe A
Fiko] #EEUH(P<0.01) .

- EMEDRAEL BEAHE ki) Fold4E #ik &

#ele fAEeloder, EIPUI (P<0.01)s} SR
TR 2 EIEHIRl A HEtl HEtEe] &

E (P<0.05).
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- BEETEL BOH Kigo] FoMFE #ik M

== ffmol ot EFERCl HEtye AN

s ke,

. oSl by, HIEAHE, RN 2 oluxlgy
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- DERRES fAMe] &M kigle] AR 2R
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