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Introduction: Glutamine represents approximately 30-35% of the total amount of nitrogen in the blood derived
from amino acids. The role of glutamine as a nitrogen shuttle helps to protect against the toxic effects of high
levels of ammonia in the blood. In addition, glutamine has vital and specific metabolic functions as a vehicle for
carbon exchange between tissues, as a fuel for rapid cell division, and as a precursor of many naturally active
molecules. It's a great example of how amino acids are used for different purposes in the metabolism and the
immune system of the body. Glutamine, a conditionally essential amino acid, seems to be a key nutrient for the
gut, as it may be a prominent source of vitality for the enterocytes. Glutamine appears to trigger an increase in the
level of intestinal secretory immunoglobulin A, which is essential for mucosal defense. The investigation showed
that the use of amino acid supplements in broiler diets improves the performance and the carcass characteristics.
Glutamine is one of the most abundant amino acids in blood plasma and is involved in the building of muscle,
and tissue, and gaining body weight. Researchers found that adding 10 g of L-glutamine per kg of food increased
the weight gain and serum immunoglobulin A and G concentrations in broiler chickens. Therefore, an experiment
was carried out in broiler chickens over 42 days of production to determine the effect of L-glutamine on broiler
growth, carcass quality, and certain blood parameters.

Materials and methods: The experiment was conducted using 300 one-day-old male Ross 308 broiler chickens
in a completely randomized design with five treatments and five replicates from the age of 1 to 42 days. The
experimental treatments included were: the addition of zero, 0.25, 0.5, 0.75, and 1% of L-glutamine in corn-
soybean meal-based diets supplemented with dietary fat. During the experimental period, average daily feed intake
(DFI), body weight gain (BWG), and feed conversion ratio (FCR) were measured. At the end of the experiment,
two birds were selected from each replicate and slaughtered after weighing, and the weight of the internal organs
(thigh, breast, heart, liver, gizzard, fat pad, pancreas, bursa, spleen, and thymus) was measured. Blood samples
were collected from two birds per replicate to determine the number of white blood cells (WBC), and heterophile
to lymphocyte ratio (H/L). Blood samples were taken from the jugular vein in tubes without anticoagulant and
then centrifuged (2000xg for 10 min) to obtain a serum. On the 42" day of rearing, serum cholesterol (total
cholesterol, low-density lipoprotein (LDL), and high-density lipoprotein (HDL)) and triglycerides were
determined by calorimetric examination.

Results and discussion: Weight gain during the initial and growth periods was affected by L-glutamine
supplementation (P<0.05). Despite higher feed intake for L-glutamine-supplemented diets during the initial
period, this effect was significant only during the growth period (P<0.05). FCR and relative weight of internal
organs, except liver weight, were not significantly different from the control group in the L-glutamine-
supplemented chickens. The addition of 0.5% L-glutamine supplementation reduced cholesterol and triglyceride
content and increased HDL in the blood of broilers (P<0.05). The H/L ratio in chickens that consumed L-
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glutamine was significantly lower than in the control group (P<0.05). L-glutamine has been reported to increase
the activity of the intestinal enzyme Na-K ATPase, thereby indirectly increasing the absorption capacity of
nutrients such as glucose and amino acids in the intestine. Researchers reported that L-glutamine increases the
performance and feed intake of chickens by improving intestinal function and increasing digestibility. Expanding
the villi of the small intestine can increase digestion and feed intake by increasing nutrient absorption and thus
improving chicken performance. Improving the morphology of the digestive system is one of the possible
mechanisms of the positive effect of L-glutamine on improving weight. Since glutamine stimulates anabolic
conditions in the body and increases the amount of protein synthesis, therefore, along with muscle growth, it can
increase the final body weight. Avian health is directly related to the immune system, and birds with adequate
immune systems grow better. The majority of essential amino acids are recognized as critical resources for
cytokine production and immune function.

Conclusions: Results from this study indicate that 0.5% dietary glutamine supplementation improved growth
performance and had a positive effect on lipid metabolism-related blood parameters.
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Table 1. Diet ingredients and nutrient composition of basal diet at different period of experiment

Ingredient (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)
Corn 53.53 58.4 62.3
Soybean meal (44%CP) 37.18 33.64 29.65
Fish meal 2 1 3.2
Soybean Oil 2.8 2.8 1.42
Dicalcium phosphate 1.54 1.47 0.96
CaCoO; 1.04 0.97 0.29
Common salt 0.36 0.22 0.245
DL-Methionine 99% 0.27 0.22 0.26
L-Lys Hel 78% 0.24 0.2 0.1
L-Threonine 98% 0.11 0.07 0.06
Zeolite 0.43 0.36 0.25
Vit. Min. premix! 2 0.5 0.5 0.5
Sodium bicarbonate - 0.15 0.15
Choline - 0.05 0.05
Coccidiostat - 0.05 0.05
Calculated analysis (%)

AME, (kcal/kg) 2900 2950 3050
Crude protein 22.23 20.46 18.59
Lysine 1.39 1.23 1.11
Methionine+cystine 1.04 0.94 0.87
Methionine 0.54 0.49 0.45
Threonine 0.94 0.84 0.74
Arginine 1.47 1.3 1.16
Tryptophan 0.22 0.2 0.18
Calcium 0.93 0.83 0.75
Available phosphorus 0.46 0.41 0.38
Sodium 0.16 0.16 0.16

1.2 Provided the following per kg of diet: vitamins 10000 (IU) A, 5000 (IU) D3, 45 (IU) E, 3 mg K3, 3 mg Bi, 9 mg B2, 10 mg
B3, 30 mg Bs, 4 mg Be, 0.02 mg B2, 0.1 mg H and choline chloride 1000 mg. The mineral supplement per kilogram of diet
contains 50 mg of iron, 100 mg of manganese, 85 mg of zinc, 10 mg of zinc.10 mg of copper, 1 mg of iodine, and 0.2 mg of

selenium.
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Table 2. Effect of adding different amounts of L-glutamine to the diet on daily feed intake, weight gain, and
feed conversion ratio depending at different growth periods

Daily feed intake Body weight gain Feed conversion ratio
(g/bird/day) (g/bird/day) (g/g)

L-glutamine Starter Grower  Finisher =~ Whole Starter Grower  Finisher =~ Whole Starter Grower  Finisher =~ Whole
(% of diet) 1-10d 11-24d  25-42d period 1-10d 11-24d  25-42d period 1-10d 11-24d  25-42d period

1-42d 1-42d 1-42d
0% 19.97 78.13b¢ 215.86 105.08 15.66¢ 52.43% 117.16 65.33 1.27 1.48 1.84 1.62
0.25% 20.72 76.90¢ 220.56 110.28 16.42b¢ 52.87° 121.18 70.24 1.26 1.45 1.82 1.57
0.5% 2291 88.10* 210.05 111.52 18.15%® 60.352 118.23 69.08 1.26 1.46 1.77 1.51
0.75% 22.78 84.68%® 219.49 111.14 18.33% 58.452 120.1 68.12 1.24 1.45 1.82 1.63
1% 22.92 85.79* 217.85 110.14 18.56* 56.63% 120.8 70.38 1.23 1.51 1.8 1.58
SEM 0.867 2.438 11.94 1.807 0.652 1.538 6.798 2.872 0.012 0.02 0.029 0.058
P-value 0.063 0.013 0.9734 0.121 0.015 0.005 0.9917 0.725 0.199 0.152 0.533 0.932

Contrast

Linear 0.0244 0.0480 0.9335 0.0107 0067 0.0138 0.7052 0.2132 0.0954 0.4459 0.2370 0.8046
Quadratic 0.2882 0.2883 0.8724 0.0514 0.2970 0.0255 0.9434 0.6391 0.8297 0.0254 0.4266 0.8366

a¢Means with different superscript letters at the same column differ significantly (P< 0.05).



wigosl Fely g AdY CudS (o> slaaziunl 8w o Slee  elislS- I 5l 28T Sleys pe g Slle 1) A

120
110 _//—N\
100 +

90 +

80

60

Body weight gain (g) and Feed intake (g)

50 T T T T T T T T
0.0 0.2 04 0.6 08 1.0 12 14

Dietary glutamine level (%)

® Dietary glutamine level (%) vs Body weight gain (g)
& Dietay glutamine llvel (%) vs Feed intake (g)

Fig. 1. Variation of body weight gain and feed intake response versus dietary L-glutamine levels
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Table 3. Effect of adding different levels of L-glutamine on the relative weight of broiler chicks at 42 days of

age
L-glutamine (% of diet) Carcass' Breast? Thigh? Wing? Back?
0% 64.25 38.08 29.10 8.06 24.76
0.25% 60.80 38.72 30.05 8.44 22.79
0.5% 62.44 39.64 29.53 7.37 23.46
0.75% 62.65 40.35 29.05 8.07 22.53
1% 62.49 39.95 294 7.83 22.82
SEM 1.02 1.041 0.605 0.286 0.721
P-value 0.242 0.532 0.775 0.471 0.203
Contrast
Linear 0.0664 0.1790 0.5489 0.8793 0.0261
Quadratic 0.1864 0.5576 0.6045 0.8681 0.2852

! Relative to live weight
2 Relative to carcass weight
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Table 4. Effect of different levels of L-glutamine on the relative weight of internal organs (percentage of live

weight)
L-glutamine (% of Bursa Spleen Thymus Heart Liver Gizzard  Abdominal  Pancreas
diet) fat
0% 0.14  0.141 0.278 0.540 2.386* 1.574 1.51 0.251
0.25% 0.15 0.116 0.33 0.482 2.024*  1.602 1.36 0.246
0.5% 0.148 0.126 0.255 0.461 1.891° 1.608 1.08 0.237
0.75% 0.169  0.108 0.31 0.458  2.051° 1.506 1.14 0.244
1% 0.131  0.143 0.298 0.491 1.985* 1532 1.15 0.214
SEM 0.025 0.011 0.031 0.024  0.093  0.007 0.19 0.012
P-value 0.88 0.17 0.50 0.13 0.01 0.86 0.50 0.25

Contrast

Linear 0.7460 0.1765 0.5725 0.0170 0.0004 0.8897 0.3277 0.2559
Quadratic 0.4502 0.0411 0.9743 0.0330 0.0148 0.7016 0.6245 0.4662

*bMeans with different superscript letters at the same column differ significantly (P< 0.05).
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Table 5. Effect of adding different levels of L-glutamine on blood parameters of broiler chickens at 42 days of

L-Glutamine (% of Cholesterol Triglyceride HDL VLDL LDL
diet) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
0% 129.04* 75.24* 37.52¢ 15.04° 76.47
0.25% 121.44¢ 69.26° 38.3¢ 13.85° 69.28°
0.5% 116.46¢ 57.46° 42.08° 11.49¢ 62.88°
0.75% 122.28% 67.28° 41.26% 13.45° 67.56°
1% 125.56° 70.22° 40.12° 14.04° 71.38°
SEM 1.142 1.524 0.529 0.304 1.275
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Contrast

Linear <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Quadratic <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

»dMeans with different superscript letters at the same column differ significantly (P< 0.05).
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Table 6. Effect of different levels of L-glutamine on the number and percentage of white blood cells in broiler
chickens at 42 days old

L-glutamine (% WBCs H/L Heterophile ~ Lymphocyte = Monocyte %  Eosinophil
of diet) (mm?) % % %
0% 232802 0.91* 46* 50.8° 3 0.4
0.25% 19800° 0.62° 37° 59.6° 32 0.2
0.5% 16880¢ 0.51° 32.8¢ 642 2.6 0.6
0.75% 18140¢¢ 0.59° 36.2b¢ 60.6%° 2.8 0.6
1% 18440° 0.60° 36 60° 3.4 0.6
SEM 429.651 0.038 1.247 1.1798 0.4899 0.2366
P-value <0.0001 <0.0001 <0.0001 <0.0001 0.7946 0.4864
Contrast

Linear <0.0001 <0.0001 <0.0001 <0.0001 0.9900 0.7094
Quadratic <0.0001 <0.0001 <0.0001 <0.0001 0.3931 0.9900

ad Means with different superscript letters at the same column differ significantly (P< 0.05). WBCs: White blood cells; H:

Heterophile; L: Lymphocyte
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