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Introduction: Antibiotics have been used for many years in animal production to treat infectious diseases
and as growth promoters. However, the misuse of antibiotics causes problems such as bacterial antibiotic
resistance. Also, the possible accumulation of antibiotic residues in livestock products is risky for consumers.
After the ban on the use of antibiotic growth promoters in 2006, there was a need to use substitutes in animal
feed to replace antibiotics. These alternatives include prebiotics, probiotics, phytobiotics and synbiotics.
Probiotics are live microorganisms that, when consumed in sufficient amounts, have beneficial effects on the
host by creating a microbial balance in the gut. The purpose of probiotics is to create a competition between the
species that are naturally present in the intestinal flora of broilers. The most important advantage of probiotics is
that they do not remain in animal products. Prebiotics are feed compounds that are not digested by the host when
consumed but can support beneficial bacteria. These compounds are short-chain carbohydrates such as non-
digestible oligosaccharides that cannot be digested by animal enzymes. Compounds containing prebiotics and
probiotics used in nutrition are called synbiotics. Phytobiotics include a wide range of plant-derived products
with bioactive compounds. Plant feed additives (PFAS) are widely effective in improving gut health, increasing
digestibility and thus growth performance. These bioactive compounds include secondary metabolites (phenolic
and flavonoid). In recent years, various marine organisms have been considered as valuable biological
compounds for livestock. Marine algae, due to a wide range of bioactive components such as flavonoid,
carotenoid, phenolic compounds, tocopherol, peptide and various sulfated and carboxylated polysaccharides
such as alginate and fucoidan with antibacterial, antifungal and antiviruses have beneficial effects on health.
Brown macroalgae such as Sargassum angustifolium have beneficial effects on health due to a wide range of
bioactive components such as fucoidan, fucose sulfate and polysaccharides. Also, this group of algae is a rich
source of sodium alginate oligosaccharides.

Materials and Methods: The present study was conducted in the form of a completely randomized design,
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lasted for 42 days at the Ali Abad Kamin research farm of the Fars Agricultural and Natural Resources Research
and Education Center, Shiraz, Iran. A total of 240 Ross 308 broilers were distributed in five treatments, four
replications and 12 birds per replication. The dietary treatments included: 1 basal diet, without additives, 2 basal
diet + 0.05% Oxytetracycline, 3 basal diet + 0.2% brown algae Sargassum and treatments 4 and 5 the basal diet
was + 1% and 1.5% of synbiotics Limax, respectively. Ingredients and chemical composition of the ration are
presented in (Table 1). At the end of each period, chickens in each group were weighed and the average body
weight gain (g/b) in each period was calculated. Feed intake in each period was calculated and expressed as
g/b/d. Based on weight gain and feed intake in each period, the FCR values of each group were calculated. Tow
representative chickens from each group were selected for carcass analysis representing the average weight and
variability of each group. The data obtained on various parameters studied during this experimental trial were
analyzed statistically with SAS software.

Results and Discussion: The results showed that the treatments had no significant effect on the feed
conversion ratio of the birds. In the finisher period (25-42 days) and total period (1-42 days), oxytetracycline and
Limax 1% treatments had the highest and lowest average daily weight gain, respectively. There wasn't any
significant difference between average daily weight gain of the oxytetracycline treatment and other experimental
treatments. In the finisher period, the highest amount of feed intake was for the control treatment and the lowest
for the Limax 1% treatment (P<0.05). The highest value of production index was belonged to oxytetracycline
and Limax treatments was 1.5% (295 and 272, respectively). The highest abdominal fat percentage in the day 42
was related to Oxytetracycline treatment and the lowest was related to Limax treatment of 1.5% (P<0.05). The
highest villus width in the day 42 was belonged to Limax treatment of 1 and 1.5% and the lowest was belonged
to Oxytetracycline, control and Sargassum treatments (P<0.05). The treatments did not show a significant
difference in the feed conversion ratio. The highest value of production index was observed in oxytetracycline
and Limex 1.5% treatments (295.25 and 271.71, respectively).

Conclusion: The final result is that the two oxytetracycline and 1.5% of synbiotics Limax treatments shown
the highest average daily weight gain and the production index among the experimental treatments. Also, the
maximum width of villi and its absorption surface of villus was related to Limax treatment of 1.5%. Therefore,
despite the problems of using antibiotics in the diet of birds, Limax synbiotic supplement can be a suitable
substitute for oxytetracycline antibiotic.
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Feed ingredient (%) Starter diet (1-10 days) Growth diet (11-24 days) Finisher diet (25-42 days)
<2 57.90 60.20 61.20
Corn

Lo 0, .
(0592 044 Ly oS 33.20 31.00 31.00
Soybean meal (CP %44)
(0x55; %60) &5 g8 3.90 3.00 1.50
Soybean meal (CP %60)
S olS (53 187 160 145
Di calcium phosphate
S 0.36 0.33 0.32
Salt
e Sl 0.11 0.11 0.11
Sodium bicarbonate
iy = 0.06 0 0
L-threonine
2 9 023 =) 0.30 0.18 0.06
L- lysine hydrochloride
oy = > 0.19 0.20 0.18
DL- methionine
bow 0E9) 0.40 1.80 263
Soy oil
el Sl 121 1.08 1.05
Calcium carbonate
A . .

e 5 ey JaSe , 0.50 0.50 0.50
Vitamin and mineral premix*
(%) Gl oliasd S 5
Calculated chemical composition
S5 g LB (53 2880 2093 3039
ME (kcal/kg)
PL o 22.35 20.90 19.96
Crude protein (%)

. 0.99 0.86 0.81
Calcium (%)
e J6 sl 0.48 0.43 0.40
Available phosphorous (%)
Ot ¥ Ofgte 1.02 0.90 0.82
Methionine + cysteine (%)
o 1.36 1.18 1.04
Lysine (%)
forck 0.19 0.18 0.17
Sodium (%)
(mEq/kg) o> u9~‘1 09»‘;& JDL"S 287 280 285
DCAB
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Mineral premix supplied per kilogram of diet: A 11000, IU; D3, 2300 IU; E, 121 1U; K3, 2 mg; By, 0.02 mg; By, 4 mg; By, 4 mg; By, 1 * Vitamin and
mg; Biotin, 0.03 mg; Bg, 4 mg; Choline chloride, 840 mg; Ethoxyquin, 0.125 mg; Manganese sulphate, 100 mg; Se (Sodium Selenate), 0.2 mg; I, 1
mg; copper sulphate, 100 mg; Fe, 50 mg.
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Table 2- The effect of experimental treatments on feed intake and Body weight gain of broilers (g/b/d)

5l a8 b bz yguods (sloged (sbyd Sla b osds 4355 09,5 1
oy oy il (Reski et al., 2021) ub 5,155 sald og,S
23 250 SLS jo Cusgy sloadeiade 13l 5l AL g oo oS

Lo u‘g)‘u 51)? °‘\"’). 59 L)‘“"l)gl
T; - tment Feed intake Body weight gain

eaiments 1-10days 1124 days 25-42days  0-42 days 1-10days 11-24days 25-42 days 0-42 days
el 29.25 74.42 131.07°2 87.95°2 20.20 45.82 60.50 46.002
Control
OlSelel 51 . 30.02 77.25 125.32% 86.602 21.22 47.67 65.52 2 49.022
Oxytetracycline
powlile Sd>
Sargassum 29.20 76.52 124.22% 85.70® 20.30 47.40 59.87%® 46.30%
algae
e \ osled 29.65 73.65 113.02° 80.05° 20.47 44.45 54,50 ° 43.07°
Limax 1%
e V8 osled 30.80 79.83 117.67° 84.38® 21.48 48.43 58.80% 46.43%
Limax 1.5%
SEM! 0.394 0.799 1.696 0.896 0.289 0.519 0.951 0.532
P-value 0.689 0.168 0.035 0.091 0.546 0.162 0.035 0.045

(P</+0) sib o ylo gme AMB] ghyls oS ptiio e By > b dliel g yo 4>
Mean within the same row with different letters significantly (P<0.05).

W 0a3ls 5 Shd hiad cups p oiilefl glajlog b -V Joua

1 SEM: Standard Error of Mean

3ltisl glas 4.S5ke

Table 3- The effect of experimental treatments on feed conversion ratio and Production index

Treatments Feed conversion ratio P d" ” t."a}. d
1-10days  11-24days  25-42days  0-42 days roduction Index

el 1.44 1.62 2.18 1.82 254.23P

Control

oSy 81 141 1.62 1.92 1.70 295.252

Oxytetracycline

poolils Sib> 143 161 2.07 177 255.60"

Sargassum algae

.L-o)) VY oSled 1.45 1.65 2.07 1.78 247.34°

Limax 1%

222 B oSled 1.44 1.65 2.00 1.75 271.71%

Limax 1.5%

SEM? 0.011 0.009 0.038 0.017 4.702
P-value 0.8766 0.4544 0.2919 0.2726 0.0381

by o il 2865 slbang> (b § wgm plb o)

1 SEM: Standard Error of Mean
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Table 4- The effect of experimental treatments on carcass composition of broiler at 42 days (9/100 g of body weight)

Oph Y 505
i o Cudy S . ! osre B o9
ol * g ob * i RTeom a S Jlrds
Treatments Cgrcass Thigh Breast Neck Abdominal Gizard Liver Pancreas Bur_sa_ of Spleen
without and fat Fabriciuse
skin back
:ontrol 63.46 19.96 21.05 21.73 1.10® 1.47 1.89 0.275 0.228 0.115
Sl 5 oS
ﬁte;e:g/gcline 63.88 21.01 21.55 21.40 1.718 1.52 1.88 0.228 0.193 0.105
oyl Sl
Sargassum 65.69 21.80 21.37 21.24 1.45® 1.46 1.72 0.215 0.185 0.103
algae
t:;;x"';f 62.32 19.38 21.68 21.91 1.23% 1.70 1.78 0.233 0.190 0.085
0
Er’;;)/ff;l;"] 63.81 20.33 20.12 21.96 0.88° 1.75 1.97 0.275 0.198 0.095
070
SEM! 0.468 0.789 0.241 0.090 0.083 0.043 0.057 0.008 0.011 0.006
P-value 0.526 0.310 0.300 0.823 0.054 0.154 0.677 0.102 0.740 0.363

(P<e/+0) il o o dme BMR] ghyly oS jiiio e gy b slael gt yo 45

Mean within the same row with different letters significantly (P<0.05).
3kl glad .S5ke
! SEM: Standard Error of Mean
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Brenes et al., ) ad 5,55 ps55 gl alie 55 potbl Jobo
el 1 Sen oo gl i (2010; Vlaicu et al., 2017
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Table 5- The effect of experimental treatments on the ratio of intestinal length to live weight at the age of
42 days (cm/100 g of body weight)

o)los psikl Jsko ps35 Job P> Jobo
Treatments Length of ileum Length of jejunum Length of duodenum
o 3.70 3.47 143
Control
oSS 3.48 3.16 1.26
Oxytetracycline
Pl S 3.38 3.37 1.45
Sargassum algae
Jopd ) uSleyd

g1 4 141
Limax 1% 3 346
2o VA uSled

g7 . 1.
Limax 1.5% 3 363 35
SEM! 0.077 0.083 0.034
P-value 0.792 0.521 0.463

1 SEM: Standard Error of Mean
.))l.lit.»)] s wi)[m

Abd El-Hady et) sla Lis |y (o)l gxe glas LDL clale o
i Ly o] NS Sl (al., 2022; Dev et al., 2020
(oyels’ (o CBIE cloged Sl Ssnines OrlesSd
Iy 6yl smimo glis HDL Lol ols j2alS 1y &y ppndS 65 o LDL
El-Naga et al., Abdel-Wareth et al., 2019) slas L
S99 iy (clogad clb s .(2018; Omar et al., 2022,
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[(al., 2018
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Table 6- The effect of experimental treatments on some of blood serum lipid parameters (mg/dL)

b Lo L plS (65 Vb iy b g g Ol Al b (g 0000 pb Jo pds
Treatments Triglyceride  High density lipoprotein (HDL)  Low density lipoprotein (LDL)  Total cholesterol
el 46.25 50.25 21.00 103.75
Control
oSl S] . 52.25 50.25 21.75 109.57
Oxytetracycline
plSylo Sil>
Sargassum 62.50 58.50 29.25 122.75
algae
oV uSled

57.75 46.00 23.00 104.50
Limax 1%
Juo > VO uSled

61.50 55.25 29.73 104.50
Limax 1.5%
SEM! 4.07 2.35 1.21 5.54

P-value 0.699 0.511 0.097 0.805

1 SEM: Standard Error of Mean
Q)IJJLL»] s wi;Ln
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Table 7- The effect of experimental treatments on jejunum morphology

o Lo (o0s5we) sn EW)l (esSee) s prs (eosSee) cn)S Gos P el s (@ 59)50) p (> o
y Villus height Villus width Crypt of depth Height to width Absorption surface of
Treatments ; ; 2
(um) (um) (um) ratio villus (um?)

el 1087.0 175.63° 124.75 8.71 301816
Control

"""K*'u’ﬁ‘“sﬁ 11215 174.38° 128.50 8.72 307684
Oxytetracycline
pootls Sy 13145 174.37° 125.00 10.50 360222
Sargassum algae

J‘_”’A Y osled 1166.3 196.252 120.50 9.67 358470

Limax 1%

222 Vb Sed 1215.6 201.87° 127.50 9.52 384684

Limax 1.5%

SEM!? 35.75 2.78 1.31 0.2523 122194

P-value 0.3372 0.0117 0.3894 0.1844 0.192

(P<o/+0) aiisl o Jlo gire BB (gl oS o i gy b dlael g j2
Mean within the same row with different letters significantly (P<0.05).
3kl glas 4. SSle
1 SEM: Standard Error of Mean
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