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ABSTRACT

This exprement was conducted to compare the effects of antibiotic and some Iranian and similar imported probiotics on
performance, economic indicators and Intestine morphology of broilers. 540 1-day old broilers were used in a completly
randomized design with 6 treatments and 5 riplicates per treatment. Pedi-Guard and Lacto-Feed were used as Iranian and
Bactocell and Primalac probiotics as imported products. Treatments were: 1) basal diet (control) and basal diet with: 2)
antibiotic, 3) Bactocell probiotic, 4) Pedi-Guard probiotic, 5) Primalac probiotic and 6) Lacto-Feed probiotic. Orthogonal
contrasts were used to compare the effect of probiotics versus control and antibiotic, Iranian probiotics versus imported
products and single strain probiotics versus multi strains. Primalac decreased feed intake and body weight gain, while
antibiotic and Bactocell increased the feed intake and body weight gain in the starter period (P<0.05). These changes did not
change the feed conversion ratio. Economic indices, production efficiency factor and body weight did not show any
significant differences. Antibiotic reduced villus height, surface area and the crypt depth and the Primalac showed an
increase in villus height and surface area in the jejunum (P<0.05). Contrast of antibiotic versus probiotics resulted in
improvement in performance, gross profit, as well as decrease in jejunum length, crypt depth, villus height, and surface area
(P<0.05). Reduction in crypt depth in ileum was the only change caused by using Iranian probiotics versus imported
products (P<0.05). As general conclusion, Iranian probiotics, imported probiotics and antibiotic were not different from
control group when judge based on performance and economic indexes.
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Table 1. Ingredient and chemical composition of the basal diets

Ingredients (%) Starter Grower Finisher
Corn 52.44 56.21 60.54
Soybean meal 38.00 36.31 32.03
Corn gluten meal 247 0.50 -
Soy oil 251 3.00 3.83
Limestone 1.10 1.01 0.94
Di-calcium phosphate 1.93 1.65 1.42
Vitamin and Mineral premix 0.50 0.50 0.50
DL-methionine 0.30 0.26 0.24
L-lysine 0.25 0.13 0.10
L-threonine 0.11 0.06 0.03
Common Salt 0.20 0.23 0.24
Sodium Bicarbonate 0.19 0.14 0.13
Total 100 100 100
Chemical composition

Metabolizable energy (kcal / kg) 2950 3000 3100
Crude protein (%) 22.61 20.80 18.89
Digestible lysine (%) 1.26 111 0.99
Digestible methionine + cystin (%) 0.93 0.84 0.77
Digestible threonine (%) 0.84 0.74 0.66
Calcium (%) 0.94 0.84 0.75
Available Phosphorus (%) 0.47 0.42 0.38
Sodium (%) 0.16 0.15 0.15

Dietary cation anion balance (meq/kg) 251.3 243.5 225.1
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* Vitamin premix (each kg contained): vitamin A 4000000 U, vitamin D3.1800000 1U, vitamin E 26000 1U, vitamin K3 1200 mg, vitamin B1 1000
mg, vitamin B2 2600 mg, Niacin 5400 mg, Pantothenic Acid 7500 mg, vitamin B6 1280 mg, Biotin 72 mg, Folic acid 760 mg, vitamin B12 6.8 mg,
choline choloride 320000 mg and antioxidan 1000 mg.
Mineral premix (each kg contained): Mn, 48000 mg, Fe, 8000 mg, Cu, 6400 mg, I, 500 mg, Zn, 44000 mg, Se, 120 mg and antioxidant 1000 mg.
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Table 2. Specification of experimental probiotics (based on products’ label information)

Probiotic Manufacturer Manufacturer Microoraanisms Numbers Dosage
company country Y (CFU/qg) 9
Bactocel Lallemand company. France Pediococcus acidilactici 1x10% 0.1g/kg
Lactobacillus acidophilus
. Lactobacillus casei 2.5%x10" 0.12g/I for 0-21 days
. REERDs COMRY USA Bifidobacterium thermophilum  Each of bacteria  0.06g/I after 21 days
Entroccocos faceum
Pedi-Guard  Tak-Gene company Iran Pediococcus acidilactici 1x10% 0.1g/kg
Lactobacillus acidophilus
Lacto-Feed  Tak-Gene compan Iran Lactobacillus casei 2.5%x10" 0.1g/l for 0-21 days
pany Bifidobacterium thermophilum  Each of bacteria  0.05g/I after 21 days
Entroccocos faceum
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Table 3. Comparison the effects of antibiotics and some Iranian and imparted probiotics on feed intake and body
weight gain in broilers

Feed intake (g)

Body weight gain (g)

Treatment Starter Grower Finisher Overall Starter Grower Finisher Overall
Control 24255 ® 1295.22 3220.83 4758.60 174.11° 868.68 1747.02 2789.81
Antibiotic 256.33 ¢ 1353.80 3202.10 4812.23 189.11° 924.65 1812.87 2926.62
Bactocell 250.99 % 1320.04 3269.32 4840.35 187.33° 873.90 1840.05 2901.28
Pedi-Guard 256.88 ° 1317.17 3240.08 4814.14 181.22® 894.37 1756.44 2832.03
Primalac 233.77° 1286.82 3222.96 4773.55 170.00° 865.04 1770.03 2805.07
Lacto-Feed 242.99 ® 1318.29 3191.94 4753.23 178.44 ® 891.77 1724.43 2794.64
SEM 5.06 22.84 45.70 59.60 4,18 18.33 37.62 49,51
P-Value 0.023 0.413 0.866 0.806 0.025 0.234 0.287 0.261
Contrasts
Probiotic vs 246.16 vs  1310.58vs  3231.07vs 4795.32vs  179.25vs  881.27vs 1772.74vs  2833.25vs
Control 242,55 1295.22 3220.83 4758.60 17411 868.68 1747.02 2789.81
P-Value 0.529 0.553 0.842 0.665 0.282 0.544 0.546 0.440
Probiotic vs 246.16 vs  1310.58vs  3231.07vs 4789.04vs  179.25vs  881.27vs 1772.74vs  2833.25vs
Antibiotic 256.33 1353.80 3202.10 4812.23 189.11 924.65 1812.87 2929.62
P-Value 0.084 0.103 0.575 0.717 0.045 0.044 0.349 0.104
Iranian vs 24993 vs  1317.73vs  3216.01vs  4783.68 vs 179.83 vs 893.07vs 1740.43vs  2813.33vs
Imported 242.38 1303.43 3246.14 4806.95 178.66 869.74 1805.04 2853.17
P-Value 0.148 0.537 0.516 0.890 0.782 0.210 0.098 0.428
Mono strain vs 253.95 vs  1318.60vs  3254.70vs  4827.24 vs 184.27 vs 884.13vs  1798.24vs  2866.65 vs
Multi strain 238.38 1302.55 3207.45 4763.39 174.22 878.40 1747.23 2799.85
P-Value 0.005 0.488 0.311 0.198 0.024 0.757 0.187 0.189

P/ 0) a3 ls jloline B (6 )bl Ll 5l glise lacs > (sl ls slael Ogiw ,» 0@, b, ¢
a, b, c: Means within a column with different letters differ significantly (P<0.05).
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Table 4. Comparison the effects of antibiotics and some Iranian and imported probiotics on feed convertion ratio
(FCR), European production efficiency factor (EPEF) and final body weight in broilers

PEF Body Weight (g)
Treatment Starter Grower Finisher Overall Whole period 41 day
Control 1.394 1.491 1.844 1.706 373.64 2895.31
Antibiotic 1.357 1.464 1.766 1.644 420.67 3038.04
Bactocell 1.340 1511 1.780 1.670 408.80 3002.13
Pedi-Guard 1.419 1.473 1.849 1.701 397.31 2929.85
Primalac 1.375 1.487 1.820 1.691 404.19 2900.31
Lacto-Feed 1.361 1.478 1.852 1.702 383.34 2862.98
SEM 0.022 0.014 0.027 0.017 14.88 54.90
P-Value 0.202 0.313 0.150 0.144 0.287 0.2179
Contrasts
Probiotic vs Control 1.373vs 1.487vs 1.825vs 1.691vs 398.41vs 2923.82vs
1.39%4 1.491 1.844 1.706 373.64 2895.31
P-Value 0.435 0.811 0.549 0.463 0.149 0.646
Probiotic vs Antibiotic 1.373vs 1.487vs 1.825vs 1.691vs 398.41vs 2923.82vs
1.357 1.464 1.766 1.644 420.67 3038.04
P-Value 0.523 0.165 0.067 0.026 0.194 0.075
Iranian vs Imported 1.390vs 1.476vs 1.851vs 1.702vs 390.33vs 2896.42vs
1.358 1.499 1.800 1.681 406.50 2965.99
P-Value 0.158 0.120 0.083 0.247 0.288 0.328
Mono strain vs Multi strain 1.380vs 1.492vs 1.815vs 1.686vs 403.06vs 2965.99vs
1.368 1.483 1.836 1.697 393.77 2881.65
P-Value 0.615 0.529 0.439 0.566 0.538 0.137

a, b, c: Means within a column with different letters differ significantly (P<0.05).
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Table 5. Comparison the effects of antibiotics and some Iranian and imported probiotics on economic indexes in broilers

Treatment Feed cost (Rials) Income from chicken sales (Rials) Gross profit (Rials)
Control 69082 96993 27911
Antibiotic 70250 101774 31524
Bactocell 71729 100571 28842
Pedi-Guard 70628 98150 27522
Primalac 69284 97161 27876
Lacto-Feed 69444 95910 26466
SEM 877.36 1839.15 1280.50
P-Value 0.288 0.217 0.145
Contrasts
Probiotic vs Control 70271.2 vs 69082 97948 vs 96993 27676.5 vs 27911
P-Value 0.237 0.646 0.871
Probiotic vs Antibiotic 70271.2 vs 70250 97948 vs 101774 27676.5 vs 31524
P-Value 0.983 0.075 0.012
Iranian vs Imported 70036 vs 70506.5 97030 vs 98866 26994 vs 28359
P-Value 0.596 0.328 0.296
Mono strain vs Multi strain 71178.5 vs 69364 99360.5 vs 96535.5 28182 vs 27171
P-Value 0.049 0.137 0.437

P10 & yls jloline B é)lj Ll jl oglate glacd > gl ls slasl g 12 53, b, ¢

a, b, ¢: Means within a column with different letters differ significantly (P<0.05).

kil g 03g,0ke (GELBES ) laazlh 5 Job p Gl 9 (S slajbiun) (i g Camiol 15U duglie £ Jgux
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Table 6. Comparison the effects of antibiotics and some Iranian and imported probiotics on length and morphometric
values of broilers jejunum and ileum

Villus height ~ Crypt depth ~ Goblet cell No. Villus Villus surface area Intestine
(um) (um) in 100 um index (mm?) lenght
Treatment Jejunum

Control 1325 ® 242 10.48 5.70 0.267° 77.2
Antibiotic 995 © 210 10.96 5.04 0.217° 718
Bactocell 1237 242 10.80 5.31 0.244° 79.2
Pedi-Guard 1355 ® 266 11.52 5.39 0.325%® 80.0
Primalac 1615? 278 10.40 6.29 0.423% 77.2
Lacto-Feed 1250 ™ 212 11.60 6.07 0.341® 82.6
SEM 106.453 27.513 0.643 0.805 0.041 2.680
P-Value 0.014 0.437 0.683 0.882 0.021 0.141
Contrasts
Probiotic vs Control 1364.2vs 1325 2495vs242 11.08vs10.48 5.76vs5.70 0.333 vs 0.267 79.7vs77.2
P-Value 0.743 0.809 0.412 0.947 0.166 0.403
Probiotic vs Antibiotic 1364.2vs 995 2495vs210 11.08vs10.96 5.76vs5.04 0.333vs 0.217 79.7vs71.8
P-Value 0.004 0.211 0.869 0.433 0.020 0.013
Iranian vs Imported 1302.5vs 1426  239vs260  11.56vs10.60 5.73vs5.80 0.333vs 0.333 81.3vs78.2
P-Value 0.256 0.452 0.148 0.942 0.996 0.258
Mono strain vs Multi strain 1296 vs 14325 254 vs 245 11.16 vs 11.00 5.35vs6.18 0.284 vs 0.382 79.6 vs 79.9
P-Value 0.212 0.746 0.805 0.320 0.027 0.911
Treatment lleum
Control 9552 186 ® 12.16 5.15 0.214 74.0
Antibiotic 680 ° 136 °¢ 12.40 5.01 0.137 75.8
Bactocell 940° 220¢ 12.08 4,50 0.259 78.6
Pedi-Guard 835 ® 188 ® 11.68 4.58 0.236 80.4
Primalac 850 *® 226¢ 12.16 3.88 0.205 77.0
Lacto-Feed 845 ® 166 ™ 11.20 5.13 0.194 84.8
SEM 61.61 15.32 0.62 0.47 0.03 3.72
P-Value 0.049 0.003 0.779 0.397 0.126 0.407
Contrasts
Probiotic vs Control 867.5 vs 955 200 vs 186 11.78vs 12.16  4.52vs 5.15 0.22vs0.214 80.2vs 74.0
P-Value 0.216 0.421 0.558 0.248 0.787 0.148
Probiotic vs Antibiotic 867.5 vs 680 200 vs 136 11.78vs 12.40 4.52vs5.01 0.22vs 0.137 80.2vs 75.8
P-Value 0.011 0.001 0.379 0.363 0.016 0.300
Iranian vs Imported 840 vs 895 177vs223  11.44vs12.12 4.86vs4.19 0.215vs 0.232 82.6vs77.8
P-Value 0.380 0.006 0.283 0.175 0.575 0.208
Mono strain vs Multi strain 887.5vs 847.5 204 vs 196 11.88vs 11.68 4.54vs4.51 0.248 vs 0.200 79.5vs 80.9
P-Value 0.522 0.606 0.749 0.941 0.121 0.709

P14 0) &5yl Hlobine BB (g lel Ll 5l glicie slacs > (slls slael oy 1,08, b, €
a, b, c: Means within a column with different letters differ significantly (P<0.05).
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