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Introduction: Today, livestock and poultry health in an advanced production system is a major challenge
affecting human health and the global economy. Antibiotics have been used in poultry nutrition for many years.
Chickens are raised with the assistance of the regular use of antibiotics, not only for the prevention and treatment
of diseases but, also, for body growth. Overuse and misuse of antibiotics in animals are contributing to the rising
threat of antibiotic resistance. In recent years, as a result of increasing concerns about the possibility of developing
antibiotic-resistant strains, as well as the fact that they remain in animal tissues and eventually ban their use, the
use of compounds such as organic acids, probiotics, prebiotics, enzymes, etc. as safe alternatives have been widely
considered in poultry nutrition. Organic acids are a good alternative to antibiotics in poultry diets. These are
improving the immune system of broilers by acidifying the gastrointestinal tract and improving the intestinal
microflora. Organic acids cross the bacterial membrane; inside the bacterial cell, it produces hydrogen ions and
bicarbonate, which eventually increases the acidity. Therefore, they force the bacteria to consume energy in order
to keep the acidity constant, which leads to their death. Coating of organic acids prevents its dissociation and
digestion in the stomach so that the biological effect of organic acids reaches the distal parts of the gastrointestinal
tract and is effective in intestinal microflora and mucosal morphology. This study was performed to investigate
the effect of encapsulated organic acids on microbial population, intestinal acidity, blood indices, nutrient
digestibility, and viscosity of digestive contents, carcass characteristics and performance of broilers.

Material and Methods: 150 male broiler chickens of Ross 308 commercial strain as one-day-old were
allocated in a completely randomized design with 5 treatments, 3 replications and 10 chickens per replicate.
Experimental treatments included: 1. Basal diet 2. Basal diet + commercial Organic acid 3. Basal diet + Non-
encapsulated organic acid 4. Basal diet + Encapsulated organic acid 5. Basal diet + encapsulated organic acid +
Non-encapsulated organic acid. On day 42 of the experiment, one chickens from each experimental unit, which
were close to the weight average of that unit, were selected and blood samples were taken from their wing veins.
AT 42d, from each replication, a chick with the same weight as the average weight of the experimental unit was
taken and their live weight was recorded and slaughtered. Also, from each replication, a chick with a weight similar
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to the average weight of the experimental unit was selected and their live weight was recorded and slaughtered.
Then, different parts of the carcass were weighed by peeling and emptying the viscera. In order to evaluate the
microbial population of the intestines of the tested broilers, at the age of 42 days, one chick from each experimental
unit was selected with conditions close to the weight average of the relevant unit and after weighing, it was
slaughtered. The microbial population of Lactobacillus and gram-positive and gram-negative bacteria were
studied.The data were statistically analyzed by statistical software using GLM procedure. The means were
compared by Duncan method at the significance level of 0.05%.

Results and Discussion: The result showed that in growth cycle, weight gain during the growth period and the
whole period in the treatments containing encapsulated organic acid showed improvement and a significant
difference with the control treatment. The addition of organic acids to the diet during the growth period reduced
the conversion coefficient compared to the control group. Feed intake in the treatments containing capsular organic
acid showed a significant decrease compare to the control group. The acidity of the duodenum and jejunum showed
a significant decrease compared to the control group. The addition of encapsulated organic acids significantly
reduced the total number of coliforms in the ileum and duodenum and increased the number of lactobacilli in the
ileum. Also, experimental treatments increased the apparent digestibility of crude fat compared to the control
group. The weight of the lymph nodes (bursa and spleen) also showed a significant increase under the influence
of organic acids.

Conclusion: The results of current experimental study showed that the usage of encapsulated organic acids in
broiler chicken diets, reduces the acidity of the digestive tract, reduces the intestinal microbial contamination,
creates favorable conditions in the digestive system, improves digestibility of the nutrients, and performance of
the bird's growing birds.
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S 0.25 0.25 0.25 0.25
Salt

Ot S 0.15 0.15 0.15 0.15
Nahco3

Pl S5 y 0.15 0.15 015

Organic acid composition -
ke 0.15
Sand - - -

odd dpwloee oS

Calculated analysis

(P51 J55LS) puddiio JI8 5 3093 2096 2900 2900
Metabolizable energy (Kcal/kg)

(0,3) P& xS0 18.85 20.78 22.23 22.23
Crude protein (%)

(12)3) o 0.79 0.87 0.96 0.96
Calcium (%)

(o3) 3 B o 0.39 043 0.48 0.48
Available phosphorus (%)

(o3) g 0.15 0.15 0.5 0.5
Sodium (%)

(o) 025 1.03 1.15 1.28 1.28
Lysine (%)

(+223) 03] 111 1.24 1.34 134
Arginine (%)

(2)3) Ot + Origeie 0.80 0.87 0.95 0.95
Methionine + cysteine (%)

(+20%) 05 0.69 0.77 0.86 0.86

Threonine (%)

e ool p S e dw K pioling 0 )5 o £ B poling o Mol a5 lg Y0+ o D3 yooling o Madlops dnlg Volo oo A uolig :b.x;.;fm.;b’ oy pSolS b > Juelug JAS.D:\
VD g p S e S S ol e S o W Sy sl S (o YD sl 5 S e /) BL2 (eling oS o gy oS e S sl i (s Mooy p S e
P35 e

g1 p S ke IV SIS 905 o S d S e ok Sl Ve o S e 0 sy S Voo 500 p S £ ol oS (b o p SkS 50 50 (e JoSo
YEach kg vitamin premix was contained: 10000 IU vitamin A; 3500 IU vitamin D3; 60 mg vitamin E; 3 mg vitamin K; 3 mg vitamin B1; 6 mg
vitamin B2; 5 mg vitamin B6; 0.01 mg vitamin B12; 45 mg vitamin B3; 1 mg Folate
ZEach kg mineral premix was contained: 60 mg Fe; 100 mg Mn; 60 mg Zn=; 10 g Cu; 1mg I; 0.2 mg Co
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Table 3- Effects of different levels of autolyzed yeast on the egg quality traits of laying hens during the experiment

o axin (1 yd Voo 30 (s o) 02 3551 oo prdas SEM
Traits Weeks Autolyzed yeas level (CC/1000L) P-Value
Control (0) 250 500 750
Py i 71.60 80.16 77.91 80.10 3.52 0.282
sl sy 4 week
Haugh unit
ol dian 81.85 84.00 82.90 81.50 1.84 0.770
8t week
2225 %) Pl swin 6.79% 7050 6540 6046 0257 0015
Yolk color 41 week
i < 6.632 6.27% 5.91bc 5.58¢ 0.149 <0.0001
8t week
gy Canglin
(e ool p )3 5ks) f”tﬁ*: ke 2.01 200 170 198 0197  0.71
(kg/cm3) strength Eggshell 4" week
ol i 1.29 1.63 1.40 1.24 0.158 0.316
8t week
(H“Lm) Pl i 0.371 0.372 0.354 0.378 0.007 0.620
(mm) thickness Eggshell 4t week
ik i 0.355 0.358 0.350 0.008 0.840
8t week

(P <1+ w3lgo (g o stne BT gl ()l Bl 4y aslitepé gy b s, 5 (slagseSiba
significantly (P<0.05). #¢ Means within same row with different superscripts differ

Tl 3l o 53 35 4033153 53 o 3 S Cunen (0 3S
ol WamsS (J duol (9l Hlowd g dals b g i sdaline dgu,S
2 eSS Cumen cn S Cpizen O gL ()l dne IS
SBM] o )los oo b a8 s osmliie JT ausl (g9l> jlos )3 pozb]
02938l Bl gl @l b gl )3 0o Lt ]y (gl sine
S | S (( Sgmg g Ao )3 OY/Y (gol> S ,5) Lup rosil-NC
axs Lial cuw calpa o & Seiwl Ll g I
b JowbgSY oliss iol38l 0dg, 40 lap 3 IS" 5 Escherichia coli
(Paul et al., 2007; Ghazalah et al., 353 o0 psSw 4l j»

2011)

3 5 S amar 53 a5 Jpie 2] 85 sblen

b jloys (o)l gimo M) poSis g poilil ¢ dndjlgd Cuoun 8 dus
Camed B oo Lt 5 ool Cow 24 ol (P>+/+0) w5 osalii o
2 e Bl Cune (rizned g oS g 4835153 55 b JwligiSy
@l (P>+/+0) c6,%5 )15 —ilofl slajles b o poS
5 an33led )3 by i wbgSY Cumes w0 Lo ool Cwday
sloloss 556 Cov poSin )3 lap B IS Cumer (pimen g fpgSis
2 oty ol @l pelsl 1 (P>4/+0) €8)S5 )18 (o]
9 4n3jlyd 53 e B S Cumer g pgihl )3 o Jelb SV Comex
(P<e/+0) 1 oan Lo oyl oy (65bo sine VS oyl
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Table 4- The effect experimental treatments on blood parameters in day 42-day (mg/dl)

(sl S o) (595 ¥V 52 58 slaeomiual 3
blood parameters in day 42-day (mg/dl)

iale j sbyles 9;,,{\ &g\fl ol )L,,J IS b i
Experimental diets il Syl el Hi gﬁ w9 e 45
Alanine Aspartate Density. Choles Triglycerid Glucose
aminotransfer  aminotransa Linonrotein -c terol
ase (U/L) minase (U/L) Pop
298 g 2ald 3.33 264 78.69 152.67 60.67 211.67
Control
&S u” KW
Commercial Organic 3.33 228.67 72.03 132 62.33 186.67
acid
g o J g
Non-encap5u|ated 3.66 376 71.75 133.67 51 177.33
organic acid
guS I al
Encap5u|ated Organic 4 234 78.28 143.33 56 186
acid
sl + g
guS e
Encapsulated organic 3.66 213.67 76.68 132.33 55 196
acid+ Non-
encapsulated organic
acid
SEM! 0.6 39.6 2.27 12.1 7.64 13.74
P-value 0.92 0.06 0.14 0.7 0.83 0.48

(P<T0) wail ooyl sine SIS s S ey gy b (ysiw o (s uSle 2P

xSobe 31 3llil sllas 1

b Means within same column with different superscripts differ (P < 0.05).

1 Standard error of the means

3 i Ol g K5 ol (emdn Jolpe p3 ol 45 smd
o B PH (o58L g o wdy slp s bansly (i)leS oK
@ ilgd PH iy b coplplis ol L5 5590 amdjled )
a3jlgd Cuannd (0 PH Lials ol o 1) 8L e go o5 oo
Canaz 1 slose—ul I35 3 Yo 5 (S W15 0 25535
(Crespoetal., )San g gaw,S il (45)leS olSiod (529,So
005 Gl il Glaal I (G asm W S 3,158 2002)
—ae Sk p dbe (la Sl als 4 S el oy
o s 75y ol s PH 2alS |y J sl ]t
k) pH a4 el sla o iSh S5 505y gy o S
Mo 1 2l oo B 29 (oo (AT o /5 Migalls
SBPH > 15 5 G5 Joo LSV (slas 1 L )35 Cmpas

Sl T eladnl ply 5> oyt Caoglie LT i/

5 ) el |5 ool | a8 wals (Lis (BY) o e Sy

2 bl G Ll el i Ay S alS clo il
(Langhout, 2000) s .5 als | auslis )5 baas s> poSs
Lgl_a:dlﬁfl.g uJS J.S_m.s jl Coles b Lﬁ T v ‘.m)s O]?""
035y 3 (o GloS 5 Mgl Bl Cuw 0dg) 0yled 33, de
01t g S I el gols las Gins ol g o
olsS o > ol i d oS as L cde pl & Wlg e
S 1) Cllsd g Ngd (oo (B g i p G g dae sy Hiile
ol el sod Al )5S oS s oo clarceand b ]
(Hu and g oo 3950 039, (29y5we Cunen yuis ) byl Lids
0l 0,3 JI sladuwl a5 sisls s ldi~e .GUO, 2007)
Ngd s i g ojdglie yorlo (B)lS olwd (ol slaciend )
25,8 slegiy yaie 13| (Thampson and Hinton, 1997)
a2 gl Jis] o 2 by by JI glaswl Gligs, «
1y o5l el Indpus] ) 45 355 o 5l olsd ool (glacaand
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