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SUMMARY

groups of 3 replicates each. A 3x3 factorial design containing three levels of crude protein (16,18

and 20%) and three levels of total sulfur amino acids (0.67, 0.72 and 0.77%} to study the effect of
dietary crude protein and total sulfur amino acids (TSAA) on egg production and some blood constituents
during the period from 18-34 wks of age. Egg number and egg mass were increased (P<0.01) for hens fed
diets of 20 and 18% CP versus that of 16% protein through the period from 26-30 wks of age. There were no
significant effects of dietary protein levels on globulin. uric acid and creatine, while total protein. albumen
and urea of hens fed the high and moderate protein diet were significantly greater than those of hens fed the
fow-protein diet from 30-34 wks. Feed and protein efficiency valucs were improved with .67 and 0.72%
TSAA during 26- 30 wks of age. Whilst. feed intake and feed and protein efficiency at the other studied ages
were not significantly affected by TSAA levels. Economical efficiency was affected with different levels of
TSAA. whereas, 0.72% TSAA recorded the highest value versus 0.67 or 0.77% TSAA diet at all ages.
Interaction between dietary protein and TSAA levels did not reach to significant level. except for egg number
at 26-30 and 30-34 wks of age that differed significantly (P<0.01). It could be conducted that dietary level of
18% crude protein with 0.72% TSAA is recommended for improving laying hens performance through 18-34
wks of age. ’

ﬁ total number of 180 Lohmann hens 18-wks-old were randomly divided into 9 experimental
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INTRODUCTION

Maximizing of egg production profits is depending on flock performance, egg and feed prices, and
farm management. Many factors have some effects on productive performance of laying birds. Factors
Such as nutrient levels of the diet must be optimized not maximized to optimize profits. For example,
depending on egg and feed prices, the maximum performance may or may not result in maximum profits.
Consuming 14 % crude protein caused a significantly reduction in egg performance for hens at 21-33 wk
of age comparing with that of hens consumed 16 or 18 % crude protein (Chaiyapoom er al. 2005). Baiao
ef al. (1999), Liu et al. (2005) and Wu er al. (2005") reported that increasing TSAA had positive effect on
fed efficiency and performance of laying hens.

Novak er al. (2004) reported that dietary TSAA level for maximum egg production and feed
efficiency were 811 and 699 mg per hen daily, respectively. Silva er al. (2005) reported that increasing of
TSAA from 0.484 to 0.734% bad an effect on egg production, egg weight, feed intake, feed conversion
and body weight. They also indicated that TSAA requirements for maximizing egg production, egg
weight, egg mass and body weight gain and minimizing feed conversion were 0.658, 0.681, 0.664, 0.683,
and 0.6665%, respectively. On contrary, Ahmad and Roland (2003) found little or no effect on egg
production, feed consumption when various levels of TSAA were fed to laying hens. Methionine +
cystine levels (0.517, 0.569, 0.624, 0.679, and 0.734%) did not significantly affect feed intake, while feed
conversion and egg production were positive influenced by methionine + cystine levei in laying hen diets
(Sa et al. 2007).

The objectives of this study will be, quantitively describe the effect of increasing and decreasing
dietary levels of protein and TSAA on productive performance, some blood parameters and economic
evaluation of Lohmann laying hens.
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MATERIALS AND METHODS

The present work was conducted in Poultry research Farm, Department of Poultry, Faculty of
Agriculture, Zagazig University, Zagazig, Egypt. A total number of 180 "Lohmann” hens of 18-wks-old
were randomly divided into 9 experimental groups of 5 replicates each. Hens were housed in
conventional type cage 25<40x50 cm provided with feed and water for ad-libitum. Hens wer: maintained
on a {6L: 8D throughout the trial.

A 3x3 factorial design containing three levels of crude protein (16, 18 and 20%) and three levels of
TSAA (0.67, 0.72 and 0.77%) to study the effect of dietary crude protein and TSAA on egg production
and blood constituents during the period from 18-34 wks of age. The experimental diets were formulated
to be isocaloric and supplemented with DL-methionine to meet the required of TSAA. The composition
and chemical analysis of the experimental diets are presented in Tabies (1 and 2).

Eggs were collected daily, while feed consumption and egg production were calculated biweekly
intervals. Egg weight was recorded two times weekly. Egg mass (egg weight x egg production), feed
efficiency (g of egg /g of feed) and protein efficiency ratio (g of egg /g of protein consumed) were
determined every 4 wk interval.

At the end of the experimental period (34 wks of age,), blood samples were randomly collected from
three birds per each treatment from wing vein into sterilized tubes that closed with rubber stoppers and
gently shacked to dissolve the anticoagulant heparin. Blood samples were centrifuged at 4000 rpm for ten
minutes and plasma was separated for analyzing process for total proteins "TP" (g/dl), albumin "Alb"
(g/dl), globulin (g/dl), AST (U/L} and ALT (U/L), urea (mg/dl), uric acid (mg/di}, creatine (mg/dl) were
determined using available commercial kits as described by the manufacture companies (spectrum,
diagnostics, Egypt, Co. for biotechnology, S. A. E.) were determined by RIA technique as described by
Akiba et af. (1982).

Economic evaluation for all experimental diets was calculated as the net revenue per unit feed cost
that calculated from input-output analysis as described by (Zeweil et al. 1996). Data were statistically
analyzed on a 3x3 factorial design basis according to Snedecor and Cochran, {(1982) using the following
model:

Y= ut A+ 55+ AS;t e

Where:Y;; = an observation, p = the overall mean, A, = effect of protein level (i=1 to 3), §; = effect of
TSAA level (j =1 to 3), AS;; =the interaction between two variables and e;;= Experimental random error.
Duncan’s New Multiple Range test (Duncan, 1955).

Table (1). Ingredient composition of the experimental diets.

Protein levels % ' 16 i8 20

TSAA levels % 0.67 0.72 0.77 0.67 0.72 0.77 0.67 0.72 0.77
Ingredients:

Yellow corn 6734 6734 6734 6214 62.14 62.13 53.00 5300 53.00
Soybean meal 44% 15.30 §5.50 15.50 2200 22.00 22.00 31.05 31.05 31.05

Corn gluten meal 62% 4.43 4.38 4.33 441 4.36 4.31 2.70 2.64 2.59
Wheat bran% 1.80 1.80 1.80 - - - - - -
Cotton seed oil - - - 0.70 0.70 0.70 2.75 2.75 275
Salt 030 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Vitamin premix ' 0.15 .15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Mineral premix * 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Dicalcium phosphate 1.86 1.86 1.86 1.80 1.80 1.80 1.70 1.70 1.70
Limestone 8.20 8.20 8.20 8.20 8.20 8.20 8.20 8.20 8.20
L-lysine 0.17 e17 017 0.11 0.11 0.11 - - -

Dl-Methionine 0.10 0.15 0.20  0.04 0.09 0.15 - 0.06 0.11
Total 100 100 100 100 100 100 100 100 100

"Laver vitamin Premix: Each 1.5 Kg consists of ; Vit. 4 12000.000 1U; Vi D3, 2000.000 ICU. ViLE [0g: Vir K
328 : Vie. Bi, 1000 Mg: Vir. B2, 5000 Mg; Vir. B6, 1500 Mg, Vit. BI12,10 Mg ; Biotin 50 Mg: Pantothenic acid , 10 g:
Niacin, 30 g: Folic acid, 1000 Mg:

“Laver Mineral Premix: Each 1.5 Kg consists of Mn, 60 g; Zn. 50 g: Cu; [0g: I 1000Mg. 8i. 100Mg: Co. 1000Mg.
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Table (2). Calculated and analyzed composition of experimental diets.

Protein levels % I6 18 20

TSAA levels % 067 072 077 067 072 077  0.67 0.72 0.77
ME, Kcal /Kg/ 2800 2800 2800 2801 2801 2801 2800 2800 2800
Crude protein %’ 1601 1601 1601 1803 1803 1802 1998 1998 1998
Crude protein% "analyzed"> 1565 17.23 17.23 1728 19.66 1971  20.13 2228 2130
Calctum%’ 364 364 364 364 364 364 362 3.62 3.62
Nonphytate P %’ 045 045 045 045 045 045 043 0.43 0.43
Lysine%s’ 084 084 084 094 094 094 1.04 1.04 1.04
Methionine%’ 041 046 051 039 044 049 037 0.42 0.47
Cystine%’ 026 026 026 028 028 028 0.30 0.30 0.30
TSAA %’ 067 072 077 067 072 077  0.67 0.72 0.77
Crude fat % analyzed™ 447 483 488 420 500 520 400 511 520
Ash % "analyzed"? 12.85 1400 7.4 1000 11112 1063 1099 11.11 131
Moisture "analyzed™ 945 1090 985 999 1000 1037 1000 998 1022
TSAA of % CP’ 418 450 481 372 400 427 335 3.60 3.85
Lysine of % CP’ 225 525 525 2325 525 525 225 5.25 5.25
Choline mg / Kg’ 855 855 855 1000 1000 1000 1180 1180 1180
Price / ton diet, L.E’ 2380 2404 2419 2465 2480 2498 2602 2620 2635

TCalculated according to NRC (1984).

.

“Analyzed according fo (4.0.4.C. [990)

*Caculared according to the price of feed ingredients when the experiment was started.

RESULTS AND DISCUSSION

Feed utitization

Resuits shown in Tables (3 and 4) indicated that feed intake during 20-30 wk of age and feed
efficiency ratio during 22-34 wk of age of laying hens fed the 20% crude protein diet were improved
(P<0.05 or 0.01) comparing with those obtained from hens fed 16 and 18 % crude protein diet. Protein
efficiency values for 16 and 18 % protein diet were significantly higher (P<0.01) than those of 20%
protein diet during almost the experimental period (Table 5). These results agreed with that of Si ef al.
(2004**) and Dean ef al. (2006) reported similar results with reduced gain: feed ratio when CP levels
were reduced below 22%.

Only feed efficiency at 26-30 or 18-34 wks of age (Table 4) and protein efficiency values at 26-30
wks of age (Table 5) were improved significantly (P<0.05) with 0.67 and 0.72% TSAA in the diets.
Whilst, feed intake, feed efficiency and protein efficiency at the other studied ages were not significantly
affected by TSAA levels as shown in Tables (3, 4 and 5). The obtained results coincided with those found
by Novak er al. (2004) who reported that feed efficiency was not significantly improved with increasing
of TSAA intake during the first phase of feeding (20 to 40 wks of age).

It is evident from the obtained results that diet of 18% CP with 0.67 TSAA at 26-30 wks of age recorded
the highest value of feed efficiency and protein efficiency ratio meanwhile the worst ones were recorded
by using 18% protein diet with 0.77% TSAA diet and 20% protein diet with 0.67% TSAA diet for feed
efficiency ratio and protein efficiency, respectively at 26-30 wks of age. While during the other studied
phases, the difference in feed utilization had insignificant effect. These results are in harmony with those
stated by Novak er af. (2006) who found that there is no significant difference for interaction between
protein diet and TSAA on feed intake and feed conversion for laying hens at the early period of
production. Baratov (1979) reported an increase in feed intake for chicken fed low protein diets.
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Egg number and egg mass

Data presented in Tables (6 and 7) reveal that egg number at 26- 30 wks old and egg mass during the
experimental period from 22- 34 wks old for laying hens were significantly increased {(P<0.01) by feeding
diets of 20 and 18% CP comparing with those of 16% crude protein. Similar results were reported by
Novak er al. (2006) concluded that egg production was reduced by 2% in response to feeding low protein
diet, whereas hens fed the high and medium protein diets recorded similar values of the same traits.

Egg number and egg mass did not differ significantly due to TSAA levels except those of whole trail
period (22-34 wks of age) that differed significantly (P<0.05). Birds received 0.72% of TSAA recerded
the highest values for the two traits. Liu er al. (2005) and Wu er ol (2005%) reported that increasing
dietary levels of TSAA from 0.67 to 0.77% improved egg production and egg mass. The low egg
production of hens fed the low level of TSAA can partially attributed to amino acid imbalance which
causes the decrease of protein synthesis, inhibits absorption and increase catabolism of the essential
amino acids (Harper 1956). Ahmad and Roland {2003) found little or no effect on egg production when
various levels of TSAA were fed to laying hens.

Interaction due to dietary protein and TSAA levels in the diets had a significant effect (P<0.01) on egg
number of laying hens during trail period from 26-34 wks of age only. The highest values of egg number
were recorded by hens received 20% protein and 0.72% TSAA. Egg number and egg mass did differ
significantly though the others periods of the trail. Harms and Russell (1993) fed hens a low protein diet
(13%) and reported similar egg production when compared with feeding a diet with 17% protein.

Table (3). Feed intake (X £SE) for Lohmann laying hens as affected by protein, total sulfur amine acids
levels and their interaction.

Items Feed intake
18-22 wks 22-26 wks 26-30 wks 30-34 wks 18-34 wks
Protein ns ns ** * ns
16 94.38+3.33 108.64+2.02 102.79+2.08° 100.91+1.58" 100.75x1.66
18 96.01£3.33 109.48+2.02 102.4742.08" 103.53+1.58"™  102.55+1.13
20 87.60+3.33 110.11:2.02 111.63+2.08° 106.92+1.58" 102.25+1.33
TSSA ns ns Ns Ns ns
0.67 94 .53+3..33 112.48+2.02 103.78+2.08 105.04+1.58 103.994+1.11
0.72 93.18+3.33 107.74+2.02 107.04+2.08 103.31+1.58 101.37+1.60
0.77 90.28+3.33 108.00+2.02 106.07+2.08 103.02+1.58 100.19+1.35
Interaction ns ns Ns Ns ns
0.67 99.20+6.06 114.19+3.51 98.46+3.61 101.78+2.74 104.81£1.21
16 0.72 93.2446.06 103.59+3.51 107.87+£3.61 106.55+2.74 102.68+1.83
0.77 90.71+6.06 108.14+3.51 102.04+3.61 94.40+2.74 94.74+1.41
0.67 93.38+6.06 112.28+3.51 97.60+3.61 100.18+2.74 100.80+0.89
18 0.72 97.48+6.06 107.98+3.51 102.33+3.61 102.9332.74 102.09+1.50
0.77 97.19+6.06 108.18+3.51 107.49+3 61 107.50%2.74 104.76+1.04
0.67 91.01+6.06 110.98+3.51 115.28+3.61 113.15£2.74 106.35+1.11
20 0.72 88.85+6.06 111.65£3.51 110.9323 .61 100.44+2.74 99.33+1.74
0.77 82.94+6.06 107.69+3.51 108.67+3.61 107.161+2.74 101.06+0.78

Means in the same column within each classification bearing different letters are significantly different (P<0.05 or 0.01).
* = significant (P<0.05). ** = significant (P<0.01) and ns = not significant.
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Table (4). Feed efficiency (X +SE) for Lobmaan laying hens as affected by protein, total sulfur amino acids
tevels and their interaction.

ltems Feed efficiency (g egg /g feed)

18-22 wks 2226 wks 26-20 wks 30-34 wks 18-34 wks

Protein ns * *k b **
16 0.33+0.01 0.47+0.01" 0.50+0.01° 0.4410.01° 0.42+0.00"
18 0.37+0.01 0.53+0.01°* 0.58+0.01° 0.44+0.01" 0.4610.00*
20 0.33+0.01 0.53+0.01° 0.56+0.01" 0.51+0.01° 0.46+0.00"

TSSA ns ns * ns *
0.67 0.33+0.01 0.48+0.01 0.56£0.01 0.44+0.01 0.43+0.00°
0.72 0.36+0.01 0.54+0.01 0.56+0.01* 0.48+0.01 0.47+0.00°
0.77 0.3510.01 0.5120.01 0.52+0.01° 0.46+0.01 0.44+0.00°

[nteraction ns ns * ns . ns
0.67 0.3240.03 0.43+0.03 0.5240.02° 0.43+0.02 0.39+0.00
16 0.72 0.34+0.03 " 0.52+0.03 0.5240.02° 0.44+0.02 0.45+0.00
0.77 0.33+0.03 0.4640.03 0.47+0.02¢ 0.45£0.02 0.4120.00
0.67 0.37+£0.03 0.5240.03 0.64+0.02 0.40£0.02 0.4620.00
18 0.72 0.3540.03 0.560.03 0.59+0.02" 0.45+0.02 0.47+0.00
0.77 0.40+0.03 0.5240.03 0.51+0.02° 0.47+0.02 0.4520.00
0.67 0.29+0.03 0.49+0.03 0.54+0.02° 0.48+0.02 0.44:0.00
20 0.72 0.3740.03 0.5440.03 0.57+0.02" 0.56+0.02 0.49+0.00
0.77 - 0.33%0.03 0.55+0.03 0.58+0.02° 0.47+0.02 0.45+0.00

Means in the same column within each classification bearing different letters are significantly different (P<20.05 or (1.0]).
* = significant (P<0.05). ** = significant (P<0.01) and ns = not significant.

Table (5). Protein efficiency (X +SE) for Lohmann laying hens as affected by protein, total sulfur amino
acids levels and their interaction.

Items Protein efficiency (g egg /g protein)

18-22 wks 22-26 wks 26-30 wks 30-34 wks 18-34 wks

Protein ** b *k ns *®
16 2.05+0.09° 2.96+0.09" 3.15£0.07" 2.76:0.08 2.67+0.06°
18 2.09+0.09" 2.99+0.09* 3.2240.07* - 2.50+£0.08 2.62+0.03"
20 1.67£0.09° 2.64+0.09" 2.83+0.07° 2.55+0.08 2.3140.04"

TSSA ns ns * ns ns
0.67 1.85+0.09 2.70+0.09 3.17+£0.07° 2.50+0.08 2.4440.06
0.72 2.00+£0.09 3.03+0.09 3.13+0.07° 2.70+0.08 2.65+0.05
0.77 1.96+0.09 2.86+0.09 2.91+0.07° 2.61+0.08 2.51+£0.04

Interaction ns ns * ns ns
0.67 2.01+0.17 2.71+0.16 3.24+0.12° 2.66+0.14 2.55 +0.07
16 0.72 2.14+0.17 3.27+0.16 3.25+0.12* 2.79+0.14 2.84+0.06
0.77 2.01x0.17 2.910.16 2.97+0.12° 2.85+0.14 2.61+0.05
0.67 2.07£0.17 2.93+0.16 3.55+0.12° 2.40+0.14 2.62+0.00
18 0.72 1,97+0.17 3.12£0.16 3.2040.12* 2.50+0.14 2.61+0.03
0.77 2.23+0.17 2.93+0.16 2.8440,12° 2.61£0.14 2.6220.05
0.67 1.4840.17 2.47+0.16 2.71+0.12° 2.430.14 2.14+0.06
20 0.72 1.89+0.17 2.71+0.16 2.87+0.12° 2.82+0.14 ©2.49+0.02
0.77 1.640.17 2.75+0.16 2.9240.12" 2.39+0.14 2.29+0.02

Means in the same column within each classification bearing different leiters are significanly different (P<0.05 or 0.01).
* = significant (P=0.05). ** = significant (P<(0.01) and ns = not significant,
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Table (6). Egg number (X £SE) for Lohmann [faying hens as affected by protein, total sulfur amino acids levels
and their interaction.

items Egg number
18-22 wks 22-26 wks 26-30 wks 30-34 wks 18-34 wks
Protein ns ns ** ns ns
16 13.75+0. 43 25.73x0.25 25.30+0.30° 23.70+0.32 87.96+2.05
18 13.51£0.43 26.38+0.25 26.35x0.30" 25.54+0.32 91771 N
20 - 12.524+0.43 25.81+0.25 26.41+0.30 25.76+0.32 90.10+1.37
TSSA ns ns Ns ns *
0.67 12.39+G.43 25.58+0.46 25.77+0.30 24.74+0.32 88.41+1.66"
0.72 15.19+0.43 26.85+0.47 26.88+0.30 26.34+0.32 94 81+0.56"
0.77 12.19+£6.43 25.75+£0.46 24.4210.30 23.91£0.32 86.60+1.93"
Interaction  ns ns ** b ns
0.67 13.35+0.75 25.35+0.43 24.80+0.52" 23.30£0.57™ 86.50+2.42
16 0.72 15.60+0.75 26.75£0.43 26.75+0.52* 25.9040.57" 95.25+£0.38
0.77 12.30+0.75 25.15+0.43 24.30:0.52° 21.90+0.57% 22.15+2.05
0.67 12.55+0.75 26.95+0.43 26.55+0.52" 24.95+0.57° 90.70+0.60
18 0.72 14.20+0.75 27.00+0.43 26.65+0.52* 26.05x0.57" 93.65+0.48
0.77 13.80£0.75 25.2140.43 25.88+0.52" 25.64+0.57" 90.97+2.46
0.67 11.30+0.75 24.45+0.43 26.00+0.52° 26.00+0.57° 88.05+1.71
20 0.72 15.77£0.75 26.80+0.43 27.15£0.52° 27.10+0.57" 95.55+0.78
0.77 10.50+0.75 6.20+0.43 26.05+0.52° 24.20+0.57° 86.70+0.88

Means in the same column within each classification bearing different letters are significantly different (P<00.05 or 0.01).
* = significant (P<10.03), ** = significamt (P=0.01) and ns = not significant.

Table (7). Egg mass (X %SE) for Lohmann laying hens as affected by protein, total sulfur amino acids levels and
their interaction.

ltems Egg mass
18-22 wks 22-26 wks 26-30 wks 30-34 wks 18-34 wks
protein ns % % *# e
16 667.45+44.39  1406.07+34.50°  1412.80433.12° 1338.00441.10°  4824.42+113.55°
18 675.79+44.39  1598.67434.5¢°  1636.76+£33.12° 1505.48+41.10°  5418.57+72.61"
20 647.00+44.39  1548.78+£34.50°  1658.10+£33.12° 1651.91+41.10° 5556.25+91.19*
TSSA ns ns Ns ns *
0.67 649.79+44.39  1483.08+34.50 1583.64+:33.12 1473.39+41.10 5194.81+117.40"
0.72 751.49+44.39  1568.34+34.50 1584.56+33.12 1557.154+41.10 5507.01+56.43"
0.77 588.98+44.39 1502.10+34.50 1539.47+33.12 1465.00+41.10 5097.41+£136.21"
Interaction ns ns Ns ns ns
0.67 652.6+76.90 1370.31£59.77 1386.90+57.37 1320.00+71.20 4729.93+107.93
16 0.72 758.69+76.90 1495.54+59.77 1549.57+57.37 1476.33£71.20 5280.18+48.20
0.77 590.98+76.90 1352.33+£59.77 1301.89+£57.37 1217.95+71.20 4463.16+117.45
0.67 590.98+76.90 1352.33459.77 1301.89+57.37 1217.95471.20 4463.16+117.45
18 0.72 676.29£76.90  1629.91+59.77 1677.41£57.37 1430.10+71.20 5413.74+30.50
0.77 714.91£76.90  1601.61:59.77 1620.29+57.37 1508.85+71.20 5445.68+15.83
0.67 620.37£76.90  1564.40+59.77 1612.57£57.37 1577.55+71.20 5396.28+131.19
20 G6.72 780.86x76.90 1449 03+59.77 1701.28+57.37 1670.08+71.20 5440.77+139.41
0.77 5397476907  1607.84459.77 1737.74£57.37 1686.28+71.20 5795.17+40.76

Meuns in the same column within each classification bearing different letters are significantly different (P<0.05 or 0.01).
* = significant (P<.}5). ** = significant (P<0.01) and ns = nof significant.

Blood constituents

There were no significant effects of dietary protein levels on globulin, uric acid and creatine, while
total protein, albumen and urea of hens fed the high and moderate protein diet were significantly higher
{(P<0.05) than those of hens fed the low-protein diet. Values of ALT and AST were increased
significantly (P<0.05) for hens fed low-protein diet compared with those of hens fed high-protein diet
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{Table 8). These results agreed with Chalyapoom er «f. (2005} showed that alpha-giobulin and ratio of
albumin: globulin tended to decline, meanwhile all serum protein fractions and serum total protein tended
to increase as protein levels increased from 14 to 18% CP. In the same line Donsbough er a/. (2010}
indicated that plasma uric acid and uric acid excreta were increased as dietary N intake increased,
however. inconsistent remltq have been reported using plasma uric acid as a response variable to assess
amino acid utilization. Also. plasma uric acid and uric acid excreta should be viable response variables to
determine amino acid requitements of broilers or the efficiency of amino acid utilization. Results
obtained bv Zeweil er of. {2011) showed that total protein and globulin were significantly increased by
increasing the protein levels from 12 to 16% CP in Baheij layer hen dlets While, plasma albumen was
insignificantly affected by different protein levels.

There were no significant differences due to the effect of TSAA levels on albumen, urea, uric acid and
creatine of blood plasina, while total protein, globulin, ALT and AST were increased as TSAA increased.
Xiec ef al. (2004) reported that both increases and decreases tn plasma uric acid concentrations depend on
mcreases or decreases of methionine Jevel in the diet. Also, results obtained by Zeweil ef ol (2011)
mentioned that total protein and globulin were significantly increased by increasing methionine levels
from 1.673 to 2,754% of crude protein in Baheij layer hen diets. Whereas, plasma albumen was did not
stgnificantly affected by different methionine levels.

Results of this study showed that interaction effect on total protein, albumin and liver enzymes (AST
and ALT) were significant {P<0.05 o 0.01), however there is no a significantly differences for this effect
on other blood parameters (Table 8). Hsu e al. (1998) reported that the concentration of plasma uric acid
and excreta nitrogen in birds group fed high protein diets (170 g kg diet) was significantly (P<0.05)
higher than those two others diet (140 g/kg diet) crude protein or 140 g/ kg diet crude protein
supplemented with methionine (1.4 g/kg diet).

Zeweil ef af. (2011) revealed that all blood biochemical parameters were significantly affected by the

interaction between protein and methionine levels, Since, the highest plasma total protein and giobulin

concentrations (7.93 and 6.14 g/dl. respectively) were recorded for the layers fed diet of the highest level
of crude protein (16%) and Meth (2.327 % of CP).

Economic evaluation (EE)

Data presented in Table (9) showed that, the level of 18% crude protein affected EE value compared
with that of 16 and 20 % crude protein diet at the whole peried. Economic efficiency was affected with
different levels of TSAA, whereas, 0.72% TSAA recorded the highest value versus 0.67 or 0.77% TSAA.
These results agreed with the requirement of laying hens in NRC (1994). The results of EE indicated that
the best EE was recorded by laying hens fed 18% crude protein with 0.72% TSAA, then that of those fed
the diet contained 20% crude protein with 0.72% TSAA. In the same trend, Abd E|-Maksoud er a/. {(2011)
showed that, the best values for economic efficiency and relative economic efficiency were recorded by
hens fed 16% CP diet versus to those fed 12 or 14% CP . While, Zeweil ef al. (2011) reported that the diet
contained 12 % CP recorded the most relative economic efficiency as compared to those of the other diets
(14 and 16% CP).
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Table (8). Means of some blood parameters (SE) for Lohmann laying hens fed diets of different leveis of protein and total sulfur amino acids.

ftems Total protein  Albumin (g/dl}  Globulin (g/db Urea (mg/dl) Uric acid (mg/dl) Creatine ALT (W) AST (U/L)
_{gidh __{mg/d)
Protein * * ns b ns ns * *
16 7.01£0,22° 3.19£0.13* 3.8120.26 383404 4.60+0.32 0.47£0.07 £4.784235" 265.36+0.55"
18 7.60+0.22* 3.01£0.13* 4.60+0.26 5150404 3.77:0.32 0.31£0.07 35.76:2.35" 230.71:0.55
20 7.96£0.22" 3.43£0.13" 4.52+.26 38.60:4.04" 4.14x0.32 0.45:0.07 30.46+235" 245.10+0.55"
TSAA * ns > ns ns ns * *
0.67 7.83+0.22* 3.11£0.13 4,73+0,26" 44.68:4.04 4.69+0.32 0.50+0.07 33.28:2.35" 249.80=0.55"
0.72 6.97£0.22° 31120.13 3.85:0.26" 36.35:4.04 4.0710.32 0.33:0.07 43.71£2.38* 255.65+0.55"
0.77 7.76£0.22° 3.41£0.13 4,38:0.26" 43.91:4.04 3.7740.32 0.40:0.07 44.02+2.35" 235.73:0.55"
Interaction * * ns ns ns ns * ok
0.67 7.66+0.38" 3.60+0.23" 4.060.46 38.63+7.00 5.07+0.56 0.81+0.12 43.002:4.08° 282.00+0.95"
16 0.72 6.73+0.38" 2,89:0.23% 3.84:0.46 36.347.00 4.84+0.56 0.2120.12 66.23+4.08" 273.45:0.95"
077 6.63:0.38" 3.10+0,23" 3.53:0.46 29.54+7.00 3.91:0.56 0,40+0.12 55.13:4.08" 240.65:0.95°
0.67 7.03£0.38" 2.5540.23" 4.55+0.46 52.26+7.00 3.47£0.56 0.40+0.12 34.30:4.08¢ 249.40:0.95"
18 0.72 7.3620.38™ 3.20:0.23° 4.16:0.46 40.90+7.00 3.45:0.56 0.25+0.12 34.00:+:4.08" 233.5520.95
0,77 8.40+0.38" 3.30+0.23" 5.10:0.46 61.36+7.00 4.40:0.56 0.30:0.12 39.00+4.08° 209.20:0.95"
0.67 8.80+0.38° 3.20:0.23* 5.60£0.46 43.17+£7.00 5.52+0.56 0.31%0.12 22.55+4.08° 218.00+0.95*
20 0.72 6.83£0.38" 3.26+0.23" 3.56£0.46 31.81x7.00 3.92+0.56 0.53+0.12 30.90:4.08¢ 259.95+0.95°
0.77 8.26+0.38" 31.85:0.23° 4.41%0.46 40.83+7.00 2.99£0.56 0.30+0.12 37.9544.08° 157.35:0.95

Means in the same column within each classification bearing different letters are significantly different (P<.0.01or 6.03).

* = significant (p<0.03}, ** = significant (p<0.01) and nx = not significant.
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Table (9). Economic evaluzation for Lohmann laying hens as affected by: protein, total sulfur amino
acids levels and their interaction during whole period 18-34 wks of age.

[tems Total Cost of Total Total Epg Net Economic Relative
feed kg feed  feed cost egg mass  market return efficiency economic
intake  (LE) (LE)* (kg) price (LE)® (%)° efficiency®
(kg) (LE)®
protein 16 11.280 2.404 27.11 4.824 48.28 21.13 77.94 86.43
18 11.485 2.481 28.49 5418 54.18 25.69 90.17 100.00
20 11.452 2.619 29.99 5.556 55.56 2557 85.20 94.55
TSAA 0.67 11.640 2.485 28.92 5.194 5194 23,02 79.59 84.63
.72 }1.350 2.501 28.38 5.507 55.07 2669 94.04 140.60
077 11.220 2517 28.24 5.097 5097 22.73 80.48 83.58
Intcraction
0.67 11.730 2.389 28.02 4.729 47.29 19.27 68.77 74.64
16 ¢.72 11500 2.404 27.646 5.280 52.80 25.16 91.02 98.79
0.77 106107 2.419 25.66 4,463 44,63 18.98 74.28 80.62
0.67 11.280 2.465 27.80 5413 54.13 26.33 94.71 102.8
18 0.72  11.430 2.480 28.34 5.445 54.45 26.11 92.13 100.00
077 11730 2.498 29.30 5.396 53.96 24.66 84.16 91.34
0.67 11910 2.602 30.98 5.440 54.40 23.42 75.59 82.04
20 0.72 11,120 2.620 29.13 5.795 5795 28.82 98.93 107.38
0.77  1L310 2.635 29.80 5.432 54.32 24.52 82.28 89.30

A: Total feed cost= feed intake* cost of kg.

B: Egg market price= fotal egg mass*cost of kg egg (10 LE).

C: Net return =difference between egg market price and total feed cost.

D: Economic efficiency= (net return/ total cost)* 100,

E: Relative economic efficiency % of the treatment (18 %CP with 0.72%1S4A) asswming that the relative economical
efficiency.
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