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SUMMARY

In order to investigate an effect of non-protein nitrogen on the biolo-
gical utilization of protein, hatched single comb White Leghorn male chicks were
fed for the first 8 days with a commercial chicks mash, next 6 days with protein-
free diet and subsequent 6 days with protein-free diets and protein diets contain-
ing 10.59% of crude protein supplemented with 0, 0.5, 1.0 and 1.5%, respectively.

During experimental feeding period, chicks fed protein-free diets had intaked
gradually lower feed and had shown a similar body weight loss though urea con-
tents were increased. When birds fed protein diets, body weight gain and feed in-
take were not different among birds fed the graded levels of urea although feed
conversions were shown a highering tendency along with increasing urea contents,

According as supplemented urea were increased, protein efficienéy ratio( PER)
and net protein ratio ( NPR) were increased in chicks fed protein-free diets, Whicl:l
were shown a lowering trend in chicks fed protein diets.

Effect of supplemented urea on the urinary excretion of uric acid were not found
in birds fed protein-free diets, while which were increased in birds fed protein di-
ets with the increase of urea contents. Urea addition did not affect the excretion
of total creatine in birds fed protein-free or protein diets. Excretion of ammonia
was highered in order to increasing level of urea in birds fed progeinifreé diets,
but which were not found any particular effect in birds fed protein diets. Also
urea excretion were gradually increased with the increaéing contents of urea in pro-
tein-free and protein diets.

Nitrogen balance of birds fed protein-free diets were minus values, which were
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increased with increasing urea contents in diets. When birds fed protein diets, ni-

trogen balance and urinary nitrogen excretion was highered and fecal nitrogen ex-

cretion were not altered as urea’ levels of diets increased.

Digestibility of urea nitrogen supplemented in protein-free diets were lowered

along with increasing contents of urea, but biological value( BV) and net protein uti-

lization( NPU ) was found a highering tendency in birds fed protein-free diet con-
taining 1.59% of urea. When birds fed with protein diets, digestibility, BV and NPU
of protein were found a highering trend in birds fed protein diets added with 0.5%

of urea.
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Table 1. Composition of protein-free and
protein diets

Protein Protein

Ingredients -free

V) (%
Corn starch 83,505 65,505
Casein (milk) - 5.0
Soybean meal(defatted) - 13.0
Soybean oil 5.0 5.0
Cellulose(cotton powder) 5.0 5.0
Antioxidants* 0,015 0,015
Vitamin mix.** 0.5 0.5
Choline-HCl 0,35 0.35
Mineral mix. *** 5.63 5,63

* Ethoxyquin
*x Menge et al.(1965)
#+x¢ Nesheim et al.(1962).
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Table 2. Body weight gain and feed intake in birds fed protein-free and protein diets sup-
plmented with graded contents of urea

. Urea contents Qsg
Diets
0.0% 0.5% 1.0% 1.5% ®<0.05)
Protei Body {Initial, g/bird 77.4 78,0 78.0 77.6 -
rotein- . . .
weight |Gain,g /6day/bird -84 +1,86" ~9,8 +4.26 ~7.5+5,73 -8,4+0,91 6.01
free . :
Feed intake,g/day/birds 6,75 + 2,87 5,47 + 0,51 4,92+ 0,82 4,73 + 0,49 2,773
Body {Initial, g/bird 77.5 7.7 77.8 78,0 -
Protei weight |Gain, g/6day/bird 27,3 +5,79 30,5 +7,55 24.0+8,67 27,0+ 5.69 11,378
rotein.
Feed intake, g/day /bird 11,78+ 1.53 12.9+1,27 11,68:2,00 13,40+2,22 3,259
Feed /Gain 2,59 + 0,46% 2,54 + 0,99 2,92 1,31 2,98+ 0,90 1,491

* SDM of 6 birds, ** SDM of 6 days.
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Table 3. Effect of a graded contents of urea on the protein intake, protein efficiency ratio

(PER) and net protein ratio (NPR)

Urea contents )
Diets - . Qsx
0.0% 0.5% 1.0% 1.5% PL0,05)
. Protein intake 0.195 0,664 1,044 1.460 0,708
Protein- o a T
fre PER -43,315 -14,707 -9,723 -5,753 10,307
ree E
NPR*¥** - 2,058 -1, 676 -0, 068 8,140
Protein intake 7.191% 9,026 8.956 10,353° 2,503
Protein PER 3,794 3.376 2,676 2.599 1. 248
NPR 4,9622 4,306 3,612 3.411°

* g/6 day/bird
=+ Body weight gain/ protein intake

1,299

«x% {Body weight gain+ loss of protein-free diet)/ protein intake.
Significantly different at p<0.05 between different letters of superscript.

Table 4. Daily nitrogen excretion of nitrogenous compounds in urine of chicks fed protein-
free and protein diets added with graded levels of urea{Mean of 5 determinations)

Urea contents Qsz .
Diets
0.0% 0.5% 1.0% 1.5% (P<0.05)
Protein- Uric acid 10,188 (76.3) 12,378 (74,5) 13.132 (54.4) 10,217 (52,0) 6.63
free Total creatine 0.047 (0,4) 0,051 (0,3 0,09 (0.4) 007 (0.4 0,079
. Ammonia 2,337 (17.5)  2.35¢ (14.2) 5,570 (23,1) 5,203 (26,9 3,019
mg /bird Urea 0771 (5.8)  1.830 (ILO) 5.3280(22.5) 4.08%(20.8) 3.142
Uric acid 23,096 (65,2) 22,615 (54,0) 25.297 (53.6) 28,215 (50,7) 13, 539
Protein Total creatine 0.154 (0.4 0.138 (0.3) 0.177 (0,4 0.089 (0.2) 0,154
mg/bird Ammonia 8.067 (22,8) 10,743 (25.7) 8,912 (18,9) 11,420 (20,5) 10, 263
Urea 4.120°C11.6)  8.383 (20.0) 12.843b(27.2) 15.903’(28.'6) 7,382

Significantly different at p<0.05 between different letters of superscript,

Values in parenthesis are % .
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Table 5. Effect of a graded levels of urea on the nitrogen balance
ta of chicks fed protein-free and protein diets

and excretion in excre-
(mg / day of 5 determinations)

Urea contents Qs¥

Diets

0.0% 0.5% 1.0% 1.5% (P<0.05)

Nitrogen intake 5,342 16.11P 25.52°¢ 34,634 5.54
Protein-  Nitrogen balance -13. 628 -4.59P -3,07P -1.724 3,26
free Urinary nitrogen™® 13,342 16,61 24,120 19,67 9,97
Fecal nitrogen 5,84 2.39 4,47 9,83 9,96
Nitrogen intake 199.6 2 247.4 250, 0 293,0P 67.12
Protein Nitrogen balance 126.4 8 175, 1P 157, 3° 181,3b 7.69
Urinary nitrogen 35.4 2 41.8 47,2 58,8 22,85
Fecal nitrogen 36.8 30,6 45,9 40.1 20,71

* See table 5

Significantly different at p<{0.05 between different letters of superscript.
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Table 6. Digestibility, biological value(BV) and net protein utilization (NPU) of protein

. Urea contents Qs¥
Diets
0.0% 0.5% 1.0% 1.5% (P 0.05)
App. dig.* - 83.1 82,1 71.6 22,54
Proteine True dig.* - 109,4 99,1 83,9 22,42,
free BV ** - -48,1 -57,0 -25.5 60,31
NPU *¥** - -52,9 -52,4 -23,6 58,16
App. dig. 81,5 87.6 81.6 86.3 8.63
) True dig. 83,7 89,3 83.3 87.8 7.88
Protein
BV 62,8 65.1 58,7 58,0 21, 20
NPU 52,7 58,1 49,4 51,3 19.60

*  Apparent or true digestibility

»¢ (retained nitrogen /absorbed nitrogen)X 100

«xx BV X true digestibility
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