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Abstract

Introduction: Poultry meat is one of the most widely consumed sources of animal protein in human diets globally,
and it is primarily used to meet the dietary protein requirements of individuals. The consumption of poultry meat
is essential in providing the body with the necessary amino acids and protein for its various functions, particularly
in growth and tissue repair. In poultry farming, the growth and development of broiler chickens are significantly
influenced by the quality of their diet, especially the availability of essential amino acids such as lysine,
methionine, threonine, and others. These amino acids play vital roles in protein synthesis, enzyme activity, and
overall metabolic functions in chickens. Supplementing poultry diets with amino acids can substantially enhance
their growth rate and feed conversion efficiency. However, as amino acids pass through the stomach and digestive
tract, their absorption is influenced by factors such as pH, which can affect their bioavailability and efficiency of
absorption. Encapsulation of amino acids has emerged as an effective solution to this challenge. Encapsulating
amino acids involves enclosing them within a protective coating that prevents their degradation in the acidic
environment of the stomach, allowing them to pass through the digestive system and be absorbed more efficiently
in the intestines. This process significantly enhances the health and performance of broiler chickens by improving
their nutrient uptake. In broiler nutrition, encapsulated amino acids have been shown to improve feed quality,
optimize nutrient absorption, and increase overall animal health .Furthermore, encapsulated amino acids are

particularly beneficial when high-quality protein sources are limited or expensive, as they improve the
gastrointestinal absorption of amino acids, thereby enhancing the quality of the ingested protein. Their use in
poultry diets can also improve liver function, enhance enzyme activity, increase blood protein levels, and support
healthy metabolic processes. Additionally, encapsulated amino acids have been associated with reduced metabolic
stress and improved immune function in chickens, which are critical factors for overall health, disease resistance,

and performance .In light of these benefits, encapsulating amino acids presents a promising strategy for enhancing

the efficiency of poultry production systems .This study focuses on evaluating the effects of encapsulated amino
acids on the biochemical health and liver performance of broiler chickens, comparing the outcomes to those

achieved with free amino acids.
Materials and Methods: In this study, a total of 1440 Arian broiler chickens were randomly assigned to six
dietary treatment groups :AR )Free amino acids(, AP )AIl four encapsulated amino acids(, TP )Encapsulated

threonine(, LP )Encapsulated lysine(, MP )Encapsulated methionine(, and CP )Encapsulated choline chloride(.
All birds were vaccinated according to a standard vaccination program, which included vaccines for Newcastle

disease and influenza. After a 42-day feeding trial, blood samples were collected from all groups to measure
biochemical parameters such as total protein, glucose levels, lipid profile, and liver enzyme activity. These
biochemical parameters were then analyzed using an autoanalyzer to assess the effects of the different treatments

on the health and metabolic functions of the broiler chickens.

Results and Discussion: The results indicated that different dietary treatments had varying effects on antibody
titers, growth indices, blood biochemical parameters, and feed efficiency in broiler chickens. The influenza

antibody titer was significantly higher in the TP treatment compared to other groups )P<0.05(, suggesting
enhanced immunity in this group. In contrast, no significant differences were observed in Newcastle disease

antibody titers among the treatments )P>0.05(.
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Weight gain did not differ significantly among the TP, CP, LP, and AR treatments; however, the MP and AP

groups exhibited the lowest weight gain )P<0.0001 in some periods(, indicating the limited effectiveness of these
diets in supporting growth. The reduced growth performance in the AP group was likely due to an imbalanced

amino acid composition or reduced bioavailability of certain amino acids.

Feed intake was generally similar across treatments )P>0.05(; however, during certain periods, the MP, AP, and
LP groups consumed significantly less feed, while the CP group had the highest intake. Regarding feed conversion

ratio )JFCR(, the LP treatment demonstrated the most efficient feed utilization in most periods )P<0.05(, whereas

the AP group had the highest FCR and the lowest feed efficiency in certain periods.
Blood biochemical analyses revealed that the AR group had the highest levels of glucose, triglycerides,
cholesterol, and LDL, while these parameters were significantly lower in the TP, CP, and LP treatments

)P<0.05 .(Additionally, total protein levels were higher in the LP group compared to AR, and the TP and LP
treatments exhibited the highest globulin concentrations. Moreover, HDL levels were higher in all treatments

compared to AR, with the TP group showing the highest values.

Overall, the TP and LP treatments demonstrated superior performance in terms of blood parameters and immune
response. The LP treatment exhibited better feed efficiency, whereas the TP group not only improved blood
indices but also provided the highest immune response. Conversely, the MP and AP treatments, due to reduced
weight gain and lower feed efficiency, require reformulation to enhance their nutritional adequacy. These findings

highlight the importance of precise dietary formulation to optimize broiler growth performance and health.

Conclusion: Based on the findings of this study, the use of encapsulated amino acids had positive effects on
improving nutritional performance, blood parameters, and immune response in broiler chickens. The results
indicated that encapsulating amino acids such as lysine and methionine enhanced nutrient utilization, increased

absorption and stability of nutrients, and consequently improved feed conversion ratio in broilers .Notably, the
LP and TP groups, which benefited from this technology, exhibited the best results in blood parameters, including
total protein, triglycerides, cholesterol, and immune response. These findings suggest that amino acid
encapsulation can serve as an effective strategy to enhance feed efficiency, broiler health, and productivity under
various economic and nutritional conditions. Given these results, further research is warranted to confirm the

beneficial effects of these amino acids and to gain a deeper understanding of their mechanisms of action.

Keywords :Arian broiler chicken, Encapsulated amino acids, Blood biochemical parameters, Lipid metabolism,
Liver enzymes )ALT, AST(.
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; 9.0 7.0
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Table 2 — Antibody titers against Newcastle disease virus (NDV) and
avian influenza virus (AlV) (Units: log,)

Slows Sl 55 155 i1
Treatment Newcastle Influenza
AR!? 75.6 7.5%
AP? 75.6 5.5¢
TP3 7 8.67°
LP* 5.7 7.33°
MP3 5.7 6.75"
CPS 75.6 730c
SEM 0.789 0.709
P-Value 0.839 0.019

(P < e700) 5l 150385 b ()l ine B3] ity S yitio pui By > (il 45 oo Slio
Lo Siko 3 kil (slas = SEM
Different letters in each row indicate significant difference between
groups (P<0.05).
SEM =Standard Error of Means
1 Free amino acids

2 All Three encapsulated amino acids & Encapsulated choline chloride
3 Encapsulated threonine

4 Only encapsulated lysine

5 Only encapsulated methionine

6 Encapsulated choline chloride
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Table 3 -Comparison of the effects of amino acids on body weight at different ages (Units: gram)

£ o > S s S S =8 sB3
L o > Lo £ o 5 & L b
E KRS ) hg vy g By
AR? 149.7% 345,92 672.62 11232 1486.8?2 2151.92
AP2 142 .4 317.1° 603.5P 1010.2b 1372.4b 2050.4°b¢
TP3 150.22 345.3¢2 673.3¢2 1121.72 149422 2136.9%

LP* 149.1% 356.12 698.9° 1157.6*  1547.7° 2198.8°



MP® 137.5¢ 305.2° 593.1° 1019.2°  1391.6° 2035.2°

CPS 151.72 3552 701.22 1158.52 1530% 21492
SEM 2.61 6.92 11.18 18.94 21.35 31.22
P-value 0.001 0.0001 0.0001 0.0001 0.0001 0.005

(P < o/0) w5l 355085 b ()b i OS] ctitd S yidiopé By > syl a5 b Silio
by, Silie 3,8kl slas = SEM
Different letters in each row indicate significant difference between groups )P<0.05.(
SEM =Standard Error of Means
! Amino acids reference
2 All Three encapsulated amino acids & Encapsulated choline chloride
3 Encapsulated threonine
4 Only encapsulated lysine
5> Only encapsulated methionine
® Encapsulated choline chloride
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Different letters in each row indicate significant difference between groups (P<0.05).
SEM =Standard Error of Means

1 Free amino acids

2 All Three encapsulated amino acids & Encapsulated choline chloride
3 Encapsulated threonine

4 Only encapsulated lysine

5 Only encapsulated methionine

® Encapsulated choline chloride
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Different letters in each row indicate significant difference between groups (P<0.05).
SEM =Standard Error of Means

! Free amino acids

2 All Three encapsulated amino acids & Encapsulated choline chloride

8 Encapsulated threonine

4 Only encapsulated lysine

5 Only encapsulated methionine

6 Encapsulated choline chloride
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SEM 1.273 757
P-Value 0.053 0.43
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Different letters in each row indicate significant difference between groups (P<0.05).
SEM =Standard Error of Means
! Free amino acids
2 All Three encapsulated amino acids & Encapsulated choline chloride
8 Encapsulated threonine
4 Only encapsulated lysine
5 Only encapsulated methionine

6 Encapsulated choline chloride.
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Table 7— Comparison Between Encapsulated Amino Acids and Free Amino Acids on Blood Parameters by Treatment

s 4. 5. a8 1z <+ 3§
\_;,) > ) = R xi > 33 E N = SO SN
= £ 2 53 33 3 E 2 2 s 3,8 5 T8 5 3
S 5T 42 o2 =2 - 3£ 132 =22 4312 412
3 E bg = = R 4 8 " B RYE L ig B LE B BE
L g o ° g XE xS L% 5 JaT FgF Jas Jas
b = A S 2 0 Q P S =k i 1 [ > =d 2T
= xa 3 S b3 } o x S, 7 2 . 2 = < 3 % 3 8
LVE 30 3T 3® = ve 3o 2 4 T 43
ze 2 = = B 310w b 2 >
- > X N % %
AR! 3 2367 1625° 135  2005°  138.25° 2525 24525 545 83.75°
AP? 45 277.75°  1275°  322% 23125  180.5%  29.75 236.75 5525  125.2°
TPS 375 1035 12" 3.55¢ 161° 131.5° 27.7 215.25 66.75  67.75"
LP* 50 2075° 155 345  187.25%  197.5° 225 2235 735 12425
MPS g 275750 125 2.75% 22675 156b° 25.75 249.25 62.25  93.75"
cpe 375 23375 1225 2.5 2010¢ 134.25¢ 35 235.25 55 79.25"
SEM 0264 1921 0121 0302 1674 1.98 4.02 27.21 9.11 14.05
pviie %90 0003 0005 0001 0005 0.0001 0.08 0.8 0.25 0.002

(P < ~/~()) 01,5886 b (g b pire BB cditd S i g gy (ghyld &S oo Sl
by 3:55ks 3,5kl st = SEM
Different letters in each row indicate significant difference between groups (P<0.05).

SEM =Standard Error of Means
! Free amino acids

2 All Three encapsulated amino acids & Encapsulated choline chloride
3 Encapsulated threonine

4 Only encapsulated lysine

5 Only encapsulated methionine
® Encapsulated choline chloride
7 Alanine Aminotransferase

8 Aspartate Aminotransferase

® High density lipoprotein

10 _ow density lipoprotein
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