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Introduction: In the poultry industry, feed efficiency is of great importance in order to reduce the cost of
feed by maximizing production efficiency. To achieve this result, the use of synthetic amino acids, such as the
amino acids methionine, lysine, arginine, etc. in poultry nutrition can play an effective role in animal
performance. Application of monosodium glutamate in animals cause to increased levels of triglycerides, total
protein, cholesterol and blood glucose in rats. Addition of 1% monosodium glutamate in broiler diets increased
feed intake compared to the control group and also in relation to weight gain at the level of 0.25 and 0.5%
monosodium glutamate had a significant decrease compared to the control group. Therefore, considering the role
and importance of laying hen performance during the production process and due to the very important role of
monosodium glutamate in the occurrence of these changes, the effects of consumption of different levels of
monosodium glutamate on performance, egg quality characteristics and blood parameters were investigated.

Materials and Methods: In this study, 60 laying hens of "Hy-Line W36" strain at the age of 68 to 74 weeks
in 4 treatments and 5 replications and 3 hens per replication were used. The experiment was conducted as a
completely randomized design in four periods 14-day for 8 weeks. Experimental treatments included 0, 0.4, 0.8
and 1.2% levels of monosodium glutamate per kg of feed. To better benefit from the data, all measurement
factors except body weight gain were sampled and evaluated at the end of every two weeks. Egg mass was also
obtained by multiplying the percentage of daily egg production by the average weight of eggs produced on the
same day. Egg quality traits including height and diameter of albumin and yolk, relative weight of yolk and shell
and albumin, shell thickness, shape and specific gravity were measured. Blood parameters were selected from
two cages in each cage every two weeks and blood samples were taken from their wing veins and the
concentrations of glucose, cholesterol, triglyceride, HDL and VLDL were measured using a Pars azmon kit and a
spectrophotometer. Experimental data were statistically analyzed using statistical software (2002) SAS 9.1.
Significant differences between treatments were compared with Duncan's multiple range test at a significance
level (P<0.05).

Results and Discussion: The effect of adding treatments on the traits related to egg mass production and
feed conversion ratio at the age of 72-74 weeks and feed consumption in all weeks of the experiment was
significant. Today, several neurotransmitters have been identified to regulate feed intake, one of which is
glutamate, which is most abundant in the central nervous system, which reduces feed intake in broilers. Feed
intake is reduced by adding monosodium glutamate throughout the production period. Moreover of experimental
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treatments on Haugh unit, aloumin and yolk height in the whole period was significant so that adding 0.4% of
monosodium glutamate to the diet was able to increase the height of albumin and Haugh units and decrease yolk
height compared to other treatments. Adding 0.8% monosodium glutamate increased the white diameter in the
whole period compared to the control treatment and the treatment containing 0.4% monosodium glutamate. The
data showed that adding 0.8% of monosodium glutamate to the diet could increase cholesterol, triglyceride and
VLDL concentrations at 70-72 weeks of age compared to other treatments. Also, adding 1.2% of monosodium
glutamate to the diet has been able to increase the concentration of HDL and VLDL at the age of 76-74 weeks.

Conclusion: In general, it can be concluded that the addition of monosodium glutamate to the diet has no
significant effect on the percentage of production, the relative weight of yolk, albumin and egg weight despite
the significant effect on blood parameters that was observed also it did not have qualitative parameters of the
shell. On the other hand, the addition of 0.4% monosodium glutamate to the diet reduced feed consumption in
the entire production period. Also, this treatment was able to increase the height of the albumin and Haugh unit
and decrease the height of the yolk compared to other treatments in the entire production period.
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Table 1- Ingredients and nutrients composition of the experimental diet (Percentage)

0 > dl)'?l o )d
Diet ingredients Percentage
o2 55.45
Corn
Wheat bran

(P13 gy 0yd ¥Y) Lguw dlloss’ 9779
Soybean meal (743 crude protein) '
b 05 214
Soybean oil
Dicalcium phosphate

o “"‘"E ut‘f)s 8.97
Calcium carbonate
S 0.42
salt
Odgste Jed 0.23
DL-methionine

o=l 0.18
L-lysine HCI
““-.‘.‘t%.} J“g“’ 0.25
Vitamin premix!
igee JoSe 0.25
Mineral premix?
0 duoloee (gdao dlgo polie
Calculated nutrient composition
(p59kS 15 ghS) pudplio JE (555 2620
Metabolizable energy (kcal/ kg)
(M)J) Pu Oan 16.50
Crude protein (%)
(3233) wals 4.00
Calcium (%)
(J“”)‘}) o) Cwd A.J"b )°““5 0.53
Auvailable phosphorus (%)
(2253) o 0.19
Sodium (%)
(8013) cieta 0.48
Methionine (%)
Methionine + cysteine (%)
(32) 23 1.00
Lysine (%)
(J‘”)J) FB )“‘5 3.38
Crude fiber (%)

(B1) ool ipyS e Y/ 0 K Omebig ip)S e +/+ VA B12 oweling p)5 eo VY E Ooweling YeoolU, Ds Oowelivg MedUA Omebg isgls dielig JoSs ‘o)f;l:f)m !
ke V1D iy i e 1Y S e X100 55 S Ve oS 15 e V0
ke VY sy e 1Y i S e V5 i T+ 8l i o 11+ 53,5 WY+ 550 il e e 5

! Every kilogram of vitamin supplement contains: Vitamin 1U, A11000: Vitamin D3 IU, 2400: Vitamin E 22 mg Vitamin B12 0.018 mg:
Vitamin K 0.3 mg: Thiamine (B1) 5/2 mg: Choline 1600 mg: Folic acid 0.2 mg: Biotin 0.25 mg: Riboflavin 7.5 mg.

2 Every kilogram of mineral supplement contains: Manganese 120 mg: Zinc 110 mg: Iron 20 mg: Copper 16 mg: Selenium 0.3 mg: lodine
1.2 mg.
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3- Follicle stimulating hormone
4- Luteinizing hormone
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1- High-density lipoprotein cholesterol
2- Very low density lipoprotein
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. _. &b
Traits Weeks 0 0.4 0.8 12 eSile Povalue
SEM
(255) 0395 g1l )3 0 o3 68 1608 1589 1639 1594 19.106 0.764
Body weight at the beginning of
period (g)
(255) 0395 slesl 1> % s 76 1703 1643 1700 1662 30.892 0.881
Body weight at the end of period ()
(2,5) Giolojl olo 5> o 39 Lyiljél 68-76 94 72 82 68 16.506 0.949
Body weight gain at the during trial
(9)
68-70 6.13 5.89 6.08 5.93 0.036 0.085
70-72 6.06 6.15 6.10 6.17 0.046 0.888
(o sko) & o Jsbo 72-74 5.83 5.88 6.03 6.04 0.046 0.383
Egg length (mm) 74-76 582° 597 6.35° 6.242 0.037 0.0002
229> Js_ 5.97 5.98 6.15 6.09 0.026 0.075
Whole period
68-70 4.40 4.46 4.37 4.27 0.028 0.119
70-72 4.38 4.39 4.42 441 0.021 0.913
(o) E 3055 L3 ys 72-74 4.33 4.48 4.35 4.38 0.019 0.064
Egg width (mm) 74-76 4.26 4.38 4.44 4.43 0.021 0.050
29 S5 435 4.43 4.40 4.37 0.013 0.196
Whole period

(P 1-0) sl (g)lsimn cindy p 33 S ide yé Gy b b Sibie glis 2 ¢ I3 sime b :P-VAIUE £,Ske jlino olizil SEM
SEM: standard error of mean; a-b Means with different letters in a row differ significantly (P<0.05).
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VYO B+ /Y 5 lobigls mswgige gdaw il b an] o Olus
Lo dualie )3 gl oy g oo £lis)] Cundlyis 0y p)S kS 0 )5
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Table 3- Effect of monosodium glutamate on performance parameters of laying hens

Olobigls i gige duoyd

Monosodium glutamate (%)

Slubiol glas pze Jleis

. xSl &b
Traits Weeks 0 04 0.8 12 SEM Povalle
68-70 83.33 81.90 85.24 81.43 1.949 0.885
70-72 79.36 77.14 71.42 73.33 1.647 0.391
(103) & o Slgs 72-74 70.63 79.04 73.81 68.57 1.755 0.174
Egg production (%) 74-76 66.66 77.14 86.66 79.99 2.656 0.156
09> Js, 75.00 78.81 79.88 75.83 1.150 0.436
Whole period
68-70 61.48 61.69 62.46 60.32 0.824 0.827
70-72 59.89 62.06 63.32 60.98 0.620 0.325
(E0lp5) £35S s 72-74 61.50 62.94 64.49 62.33 0.673 0.504
Egg weight (g/h) 74-76 62.53 62.89 65.97 63.07 0.645 0.241
29 Jf_ 60.87 62.39 64.06 61.83 0.590 0.350
Whole period
68-70 51.48 50.47 53.20 49.29 1.304 0.734
Io)5) sy § 5 a5 70-72 47.41 47.80 45.25 44.68 1.014 0.628
Pr) S Erope 029 72-74 43.13P 49.672 47.88% 42.75P 0.930 0.043
(. &0 74-76 43.03 48.23 57.14 50.37 1.571 0.079
Egg mass (g/h/d) 29> 46.43 49.04 51.14 46.73 0.609 0.054
Whole period
68-70 110.502 109.422 110.542 107.90° 0.202 0.001
70-72 108.19¢ 109.48¢ 111.942 110.25° 0.101 0.0001
(5 ps5) S)yss by 72-74 109.93° 106.834 113.572 109.14¢ 0.103 0.0001
Feed intake (g/d) 74-76 115.86° 112.48° 117.48 106.12 0.161 0.0001
09 JS_ 111.12° 109.55¢ 113.38?2 108.35¢ 0.072 0.0001
Whole period
£5) Shsd bods coys 68-70 2.146 2.168 2.077 2.189 0.058 0.861
5 035 pySISlyh G 70-72 2.283 2.290 2.473 2.467 0.052 0.329
O RIS S 72-74 2,556 2.150 2.371% 2,552 0.047 0.020
3% 74-76 2.692 2.331 2.056 2.106 0.067 0.077
Feed conversion ratio
(g feed intake/g egg 29 JS . 2.393 2.233 2.217 2.318 0.027 0.193
mass) Whole period

.(P<~/~[b) Gl (gl gime 3y o )0 S iie o2 By b b Sleo Q5L3.'o':a-b {6 sixe daw P-value £oSles Hlume ol :SEM
SEM: standard error of mean; a-b Means with different letters in a row differ significantly (P<0.05).

S5 ey pdS clale il 0y 4 CLlight madugise o)
o loss %03 b duaslio ;5 S5 VoYY o0 1> VLDL 4 5y unlS
Olaligl iwgige Jopd VY (3,5 adlsl ¢ 8, 5l amd yol5al
VE-VS s 5 |, VLDL 5 HDL cobilé ol diudlss oy 4
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(Egbuonu et al., 2011) >4 Jg sl

Gl Vo) 5 22 5unlS (635 (30 4205 g i o3 5
(Bopanna  cul oy dbgore w3 Gl G sladgwl pulgilio
dwgige | oalaiuwl 45 Cuwl odis )5S imen et al., 1997)
g 2 0gB S5 g (JpdS (JS g cdile leligls
= SleliolS v weige 3l (Osfor et al., 1997) sl jul5al
3839, 198" JiwSg)d0m =Y il a5 b &y (lgice 1y Joyeds
7)) OMpind 3ol I Jgyiads ca b oatiSsguome d po oS
(Obochi et al., by cows ol (Jlad) @M yo by 4y (JLabd
Yoo JpuS b 5l Glbsls audwgise 59,5 43lsl 2009)

EronSS ogata (39 g Aiwg (S slaciul p Ol maugse Bl -E Josa
Table 4- Effect of monosodium glutamate on eggshell quality and specific gravity parameters of egg

Sl loligly it gige Juoyd s "™
Co PreTS Monosodium glutamate (%) 31kl Jl
. . P (e
Traits Weeks 0 04 0.8 12 eSle Pvalue
SEM
68-70 9.60 9.78 9.51 9.79  0.195 0.941
70-72 9.70 10.15  9.66 9.67  0.099 0.214
(30)3) &y dimrgy (oodd (339 72-74 9.74 9.77 9.64 9.66  0.149 0.986
Relative shell weight (%) 74-76 9.92 10.08 9.08 9.54 0.144 0.078
®192 Jg_ 9.75 9.91 9.47 9.68  0.080 0.257
Whole period
68-70 0.293 0291 0.286 0.261  0.008 0.493
70-72 0381 0342 0360 0.398 0.010 0.300
(o o) Epopsss dtwgy Caolbus 72-74 0.351 0365 0.334 0.381 0.006 0.101
Eggshell thickness (mm) 74-76 0350 0312 0311 0324 0008  0.483
29 0344 0329 0321 0338 0003 0216
Whole period
] 68-70 82.710 8269 8127 8274 1491 0.979
(2o el 15 sleo) o s a5y (s dnsy (39 70-72 8292 8725 8371 8306 0790 0172
Shell weight per unit surface area (SWUSA) 72-74 8248 8339 8245 8306 1168  0.989
(mg/cm?) 74-76 8306 8598 7971 8286 1227  0.321
229> JS- 8298 8463 8186 83.04 0.620 0.436
Whole period
68-70 1.082 1085 108 1.085 0.001 0.609
70-72 1085 1.087 1.085 1.084 0.001 0.302
(oo y20 55l 1 ps5) Eron3S Logascs ) 72-74 1.083 1085 1085 1083 0.001  0.618
Specific gravity of Egg (g/cm?) 74-76 1.087 1.088 1.081 0.083 0.001 0.088
29 S5 1.084 1086 1084 1084 0001  0.253
Whole period

(P<140) cul (g )lssine iy pb 3 Sy yé By b by Silio gty 2P ¢ gl ian el P-VAIUE ¢, iko lno olizil SEM
SEM: standard error of mean; a-b Means with different letters in a row differ significantly (P<0.05).
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Table 5- Effect of monosodium glutamate on quality parameters of egg

Slelisls Cleligls muduw gige Juoyd s o Nl
io ain Monosodium glutamate (%) 5 sl S
. . &b
Traits Weeks 0 04 08 19 oSl p-value
SEM
68-70 85.39P 90.022 86.56" 86.64° 0.537 0.030
70-72 85.61 86.75 83.36 81.81 0.715 0.082
sl ol 72-74 89.80 89.23 87.06 86.01 0.673 0.190
Haugh unit 74-76 88.79 86.80% 84.20P 83.58P 0.629 0.043
09 S5 ) 87.26% 88.342 85.300 84.83¢ 0.365 0.003
Whole period
68-70 7.61b 8.212 7.70° 7.61° 0.081 0.034
70-72 7.56 7.80 7.30 7.02 0.112 0.095
(3o olee) ohes 165 72-74 8.18 8.21 7.80 7.70 0.113 0.288
Albumin height (mm) 74-76 7.86 7.71 7.59 7.38 0.108 0.532
292 7.79% 8.022 7.610 7.470 0.057 0.008
Whole period
68-70 18.39 15.51¢ 17.00 17.452 0.177 0.0001
70-72 16.96 16.77 16.97 16.82 0.161 0.958
(o sko) 03,; £l 72-74 16.94 16.48 16.70 16.79 0.158 0.805
Yolk height (mm) 74-76 16.50 16.56 17.30 17.09 0.133 0.122
09 S5 ) 17.242 16.32b 17.022 17.06° 0.069 0.0002
Whole period
68-70 83.320 81.91° 84.47% 86.532 0.375 0.0008
70-72 77.86" 77.11° 82.542 78.28% 0.753 0.047
(o oles) oas a3 72-74 75.37 78.06 78.43 80.06 0.662 0.172
Albumin diameter (mm) 74-76 71.31¢ 76.91° 80.30° 79.10% 0.506 0.0001
09> ) 77.31° 78.36" 81.542 81.16 0.370 0.0008
Whole period
68-70 48.31 46.58 48.49 48.38 0.355 0.188
70-72 4131 4291 42.79 43.01 0.304 0.279
(o) 03,5 slad 72-74 41.33 42.37 42.54 41.89 0.292 0.540
Yolk diameter (mm) 74-76 4231 41.98 44.11 43.74 0.350 0.101
09 ) 4343 43.57 44.55 44.35 0.174 0.083
Whole period
68-70 55.10 53.67 56.15 53.87 0.597 0.402
) o 70-72 55.19 54.69 56.26 54.95 0.466 0.602
(303) o oo 039 72-74 52/87 53.05 53.91 53.70 0.506 0.849
Relative albumen weight 74-76 53.42 55.89 57.36 54.24 0.707 0.246
(%) 049D Jf
7 54.20 54.38 55.97 54.11 0.382 0.273
Whole period
68-70 29.51 28.16 28.22 29.58 0.411 0.447
70-72 27.62 27.47 27.05 28.00 0.311 0.740
(s33) 0335 s (3 72-74 26.65 26.65 26.41 26.96 0.306 0.929
Relative yolk weight (%) 74-76 28.05 25.35 26.88 28.28 0.437 0.100
09> S ) 27.86 26.89 27.15 28.22 0.247 0.196
Whole period

(P 10) sl (g)lsimn Cindy p 33 S jide yé Gy b b Sibie glis 20 ¢ g )l5 sime s :P-VAIUE £,S5ke jlno olizil SEM
SEM: standard error of mean; a-b Means with different letters in a row differ significantly (P<0.05).
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Table 6- Effect of monosodium glutamate on blood parameters of laying hens

Slbisls Gl moiw gige do)yd sles
o Lan Monosodium glutamate (%) 5585kl e J‘l‘”‘
. _ <P
Traits Weeks 0 0.4 0.8 19 oSl p-value
SEM
68-70 138.00 165.33 135.50 172.00 18.541 0.8711
70-72 94,50  129.00  187.00*  158.50% 6.624 0.0298
(i o | o5 ee) g pianls’ 72-74 130.50 134.75 120.75 158.00 9.473 0.7527
Cholesterol (mg/dL) 74-76 163.50 143.75 133.00 209.00 12.020 0.1626
09 Jf_ 138.10 147.76 145.14 160.80 14.285 0.9615
Whole period
68-70 81.25% 95.622 90.50% 72.50° 2.722 0.0355
70-72 68.33 82.50 106.00 82.00 4.768 0.0940
() w3 | py5 o) HDL g yenls 72-74 90.00 81.67 97.50 65.83 9.489 0.6549
HDL-cholesterol (mg/dL) 74-76 89.17° 102.50°  105.63°  139.382 4.617 0.0170
09 Js_ 80.27 91.16 98.71 89.87 2.500 0.1723
Whole period
68-70 306.80 235.73 278.00 275.40 24.736 0.7846
70-72 247.00° 216.73" 365.40%° 259.87°  10.455 0.0140
(i) o3 ] pS ko) VLDL Jgjls 72-74 242.80 295.13 168.80 386.30 22.243 0.0770
VLDL- Cholesterol (mg/dL) 74-76 288.07%  248.90° 229.80° 385.12%  17.880 0.0357
°9 Js_ 273.77 260.74 249.36 351.54 14.634 0.08118
Whole period
68-70 234.00 236.00 224.00 226.00 1.391 0.0909
70-72 235.00 227.00 263.33 224.00 8.287 0.3318
(o ske) 5555 72-74 222.00 213.50 223.00 240.00 2.625 0.0560
Glucose (mg/dL) 74-76 238.66 229.80 233.00 238.66 1.658 0.2015
229 Jf_ 233.90 225.90 238.66 236.54 2.224 0.2023
Whole period
68-70 1534.0 1178.7 1390.0 1377.0  123.683 0.7846
70-72 1235.0° 1083.7° 1827.0° 1360.0°  56.150 0.0227
(5o o) 4 youndlS (55 72-74 1214.0 1475.7 934.0 14920 102.671 0.2131
Triglyceride (mg/dL) 74-76 1440.3 12445 1149.0 1918.3 97.883 0.0736
29 Jf_ 1369.0 1303.7 1246.8 14126  130.829 0.9701
Whole period

(P<e140) canl (gyls xo Cindy so y3 Sjidie e By b o, Silio Q,L&:’a'b {6yl gime aw P-ValUE ¢, Sils jlas olizsl SEM
SEM: standard error of mean; a-b Means with different letters in a row differ significantly (P<0.05).
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