Iranian Journal of Animal Science ol ol
Vol 49, No 3, Autumn 2018 (415-425) i ”"Lc
DOI: 10.22059/ijas.2018.249544.653602 (FAO-FYD () WWAY 5uly F 5 las FA 5,90

9 Sl Sy oLl (60 Shos (S1AdE0 p Ol gl (S Haub SBESCigug pn (S
6?..2:9? SBd> g K> g5 009y b )

8 aron AR T Yo e Vo .
ST b g B ad pumo & Sy (M ol oo ¢ Hlidgesme B)le
‘U’“J'M C,.;.'»JS' em‘b K;)',;L:S 0 SN u_)_”b C,.LJ.;_-\.A}&J}# o}; uL_{.}\LJ}JL_yiJ‘J ‘.L.zﬂ wl:..:,ls 6_,:«-..'&.:'.: ."}* A
MR
1R @S «859MS gmas 5 i sl «Dlaios Blojl (53l 3bup w5 STy SRS dmn g0 (555 5 i SLls £
OYAV/A/E 5y s = VWAV Y il s )

oS>

039, ldSn ;) 5 ol sl ety (oo Shes sloadlie  O1pl 5 b GBS gman (F i Sl el Saa b BT el
Al SIS0 5 e 0L Bolas Sl T S YA ul) (s 4y 059, (FE S g axkd 00 Sl ool b S8
-0 5 TSy psle <t Cyni ¥ CO5SY Y S n s 4wl o s (L) al o —) theld BL5T slasles
035y sy Sl el g sl T Al a5l e ey andah S ((S3as £) 5 TE G s Nisg T3k s
sl ket 4 Lsls DU aadlle (ol gl plol dald Blis L3 Kipms gy 1 el 811 S Sglls .y 5 S S8
S pan A g TS psln S e SN GBS B s Ok D GRIF b U Ssmn
Sl asls byl W5 pasls (alg O 055 (PSe/00) A3 Sgms sl lslesd plo 4 Comd Jale3l 6,93 JS 5 STy
Slaoals 5 o dsb  Sols e AT sy 3l eslinal 58K 5 el slajles ST cos Y doys 5 (goladl
Shs aup lH Cel paome 53 Sgmyn ol Lol S eslital (Jiw aslis 3 cdIK el 5 035, 8 biS,
dslie 53 (g 2590 GBS gy e2litis] 4 s o iy cardllan ol s Gy (P</00) Wys B dald 05 S 4 Comd S e
i asls yg g S Slar g S sS e3p; mlidsn; 5 3l glaatls (Dlhw 5 et ils e S Aals 05 S L

ol gy sl

[)..\.3 f))‘g sy ‘Jjgl-a.ﬁ nua".:\..ﬁ J.l..\,s “."l)“b ;cj.‘.lﬂ :6-\&1{ 6'&03‘5

The effect of some poultry probiotics produced in Iran on performance
parameters, economic indices and small intestinal morphology of broilers

Aref Mohmood Tabar!, Mohammad Amir Karimi Torshizi?", Mohsen Sharafi® and Nahid Mozhgani*
1, 2, 3. M. Sc. Student, Assaciate Professor and Assistant Professor, Department of Poultry Breeding and Management, Faculty of
Agriculture, Tarbiat Modares University, Tehran, Iran
4. Associate Professor, Department of Biotechnology, Razi Vaccine Research Institute, Agricultural Research and Education
Organization, Karaj, Iran
(Received: Jan. 7, 2018 - Accepted: Oct. 26, 2018)

ABSTRACT

This experiment was conducted to compare the effect of some poultry probiotics produced in Iran on performance
parameters, economic indicators and small intestinal morphology of broilers using 500 one-day-old Ross 308 broilers
in a completely randomized design with 5 treatments and 5 re (Bllcates per each treatment. The experimental
treatments were: 1- basal diet (control), 2- basal diet + Bacto- Gene probiotic, 3- basal diet + Di-Pro® probiotic, 4-
basal diet + Hypro-Tect® probiotic and 5- basal diet + Probitaz® probiotic. At 24 and 41 days of age, one male broiler
chick was slaughtered from each experimental unit. Orthogonal contrasts were done to compare the effect of
probiotics versus control. The results of this study showed that the treatments containing probiotic had no significant
effect on body weight gain and feed conversion ratio. The utilization of probiotic Hypro-Tect® resulted in significant
reduction in feed consumption in whole experimental period compare to other treatments containing probiotic
(P<0.05). The final body weight, European efficiency factor, economic indices and carcass percentage were not
affected by experimental treatments. The utilization of probiotics had no significant effect on intestinal relative length
and morphological indices of jejunum and ileum. In orthogonal contrast, the utilization of treatments containing
probiotic increased feed cost as compared to control group (P<0.05). According to the results of this study, it seems
that the utilization of studied probiotics had no significant effect on performance parameters, economic indices and
small intestinal morphology of broilers reared in optimal condition as compared to control group.
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Table 1. The ingredients and nutrients composition of basal diets

Starter Grower Finisher

Ingredients (%0)
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 1.10 101 0.94
Di-calcium phosphate 1.93 1.65 142
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
Metaholizable energy (kcal / kg) 2950 3000 3100
Crude protein (%) 2261 20.80 18.89
Digestible lysine (%) 1.26 111 0.99
Digestible methionine + cystine (%) 0.93 0.84 0.77
Digestible threonine (%) 0.84 0.74 0.66
Calcium (%) 0.94 0.84 0.75
Auvailable Phosphorus (%) 0.47 0.42 0.38
Sodium (%) 0.16 0.15 0.15
Dietary cation anion balance (meg/kg) 251.3 2435 225.1
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* Each kilogram of vitamin premix contained: vitamin A, 4000000 IU; vitamin D3, 1800000 IU; vitamin E, 26000 IU; 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 antioxidant, 1000 mg. Each kilogram of mineral premix contained: Cu, 6400 mg; I, 500 mg; Fe, 8000

mg; Mn, 48000 mg; Se, 120 mg and Zn, 44000 mg.
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Table 2. Specification of probiotics used in the current study (based on products’ label information)

Probiotic Manufacturer Manufacturer Microordanisms Counts Dosage
company country Y (CFU/qg) g
Bacto-Gene® Tak-Gene company Iran Bacillus subtilis 4x10° 0.2 g/kg
S o @ ) Bacillus subtilis 1.6x10° 0.6 g/kg for 0-10 days
Di-Pro Tak-Gene company Iran Bacillus licheniformis each one 0.3 g/l after 10 days
Enterococcus faecium
Pediococcus acidilactici
Streptococcus thermophiles 1x107
Hypro-Tect® Nature Bio- technology company Iran Lactobacillus bulgaricus Iml/l
. each one
Lactobacillus rhamnosus
Lactobacillus plantarum
Lactobacillus casei
. - 1 g/kg for starter
e . . i . Bacillus subtilis 1x108
Probitaz Razi Production Co-operative company Iran Enterococcus faecium each one 0.5 g/ kg for grower

0.3 g/ kg for finisher
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Table 3. Effect of experiment treatments on feed intake and body weight gain of broilers

Feed intake (g)

Body weight gain (g)

Treatment Starter Grower Finisher Total Starter Grower Finisher Total
Control 310.00 1431.80 3156.15 4897.95% 239.80 910.72 1722.63 2873.15
Bacto-Gene® 314.54 1464.70 3204.22 4983.46° 249.75 923.65 1749.74 2923.15
Di-Pro® 309.20 1458.09 3231.58 4998.87° 243.60 934.56 1743.11 2921.28
Hypro-TeCt® 304.70 1405.38 3136.82 4846.90° 241.60 914.35 1712.34 2868.28
Probitaz® 310.05 1450.50 3211.84 4972.39° 243.43 939.63 1729.17 2912.23
SEM 3.48 16.52 30.01 38.80 2.95 14.40 23.44 24.96
P-Value 0.422 0.119 0.175 0.050 0.209 0.568 0.793 0.362
Contrasts
Probiotic vs Control 309.62vs  1444.67vs 3196.12 4950.41vs 244.60vs  928.05vs 1733.59 2906.24

310.00 1431.80 3156.15vs  4897.95 239.80 910.72 1722.63vs  2873.15vs
P-Value 0.924 0.494 0.247 0.240 0.161 0.294 0.680 0.249

(<</-0) a,ls 6)‘0@1.4 OO L_g)l.{l Ll 5l cglaie B> glils sloyuSibeo ¢ygim 2,0 @b
a-b: Means within each column with different superscripts are statistically of significant difference (P< 0.05).
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Table 4. Effects of experiment treatments on feed convertion ratio (FCR), final body weight, European efficiency
factor (EEF) and carcass percentage of broilers

Treatment FCR Body Weight (g) EEF Carcass percentage
Starter  Grower  Finisher Total Finisher Whole period 41 days
Control 1.29 157 1.83 1.70 2963.81 406.90 65.65
Bacto-Gene® 1.26 1.59 1.83 1.70 2989.56 402.01 64.64
Di-Pro® 1.27 1.56 1.85 171 2998.33 414.27 63.71
Hypro-Tect® 1.26 154 1.83 1.69 2961.38 405.95 63.49
Probitaz® 1.27 1.54 1.86 171 3032.30 402.88 65.47
SEM 0.01 0.01 0.02 0.01 26.72 9.21 1.26
P-Value 0.498 0.069 0.864 0.736 0.351 0.888 0.675
Contrasts
. 1.266vs  1.557vs 1.844vs 1.703vs 2995.39vs 406.27vs 64.32vs
Probioticvs Control %4 595" 1570 1832 1704 2063.81 406.90 65.65
P-Value 0.109 0.290 0.653 0.926 0.303 0.952 0.359
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Table 5. Effect of experiment treatments on
economical indices of broilers

Income from .
Treatment Fee(_j cost chicken sales Gross profit
(Rials) (Rials) (Rials)
Control 70877.8 120034 49157
Bacto-Gene®  72426.6 121077 48650
Di-Pro® 72981.2 121433 48451
Hypro-Tect®  72284.7 119936 47651
Probitaz® 72837.8 122808 49970
SEM 550.24 1082.02 873.29
P-Value 0.093 0.351 0.446
Contrasts
Probiotic vs 72632.6 vs 121313.5vs 48680.5 vs
Control 70877.8 120034 49157
P-Value 0.009 0.303 0.631
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Table 6. Effect of experiment treatments on relative length and morphological indices of jejunum and ileum of broilers at 24

day of age
Villus height Crypt depth  Goblet cell No. Villus index Villus surface Relative
Treatment (um) (um) in 100 pm area (mm?) Length
Jejunum
Control 1535 366 9.60 4.20 0.323 5.75
Bacto-Gene® 1431 358 9.92 4.00 0.322 5.82
Di-Pro® 1480 366 10.50 4.06 0.280 5.30
Hypro-Tect® 1440 322 10.56 4.49 0.327 5.58
Probitaz® 1665 368 10.24 4.62 0.336 5.33
SEM 91.96 21.79 0.97 0.26 0.03 0.29
P-Value 0.391 0.544 0.949 0.416 0.802 0.633
Contrasts
Probiotic vs Control 1504 vs 1535 353.5 vs 366 10.30vs9.60 4.29vs4.20 0.316vs0.323  5.50vs5.75
P-Value 0.766 0.613 0.523 0.743 0.859 0.476
Treatment lleum
Control 840 282 12.24 3.05 0.174 591
Bacto-Gene® 865 304 12.56 2.85 0.160 5.98
Di-Pro® 870 264 11.36 3.30 0.180 5.59
Hypro-Tect® 845 294 11.28 2.956 0.206 5.50
Probitaz® 845 274 12.56 3.20 0.190 5.43
SEM 50.395 24.770 0.654 0.260 0.022 0.285
P-Value 0.993 0.800 0.460 0.750 0.682 0.564
Contrasts
Probiotic vs Control 856 vs 840 284 vs 282 11.94vs12.24 3.07vs3.05 0.184vs0.174 5.62vs5.91
P-Value 0.805 0.943 0.686 0.923 0.697 0.337

5SS Bes p W1 e S
Chichlowski et al., ) %o 5 (5,155 5, jals
Ko o yizes (2007b; Forte et al., 2016
kel Guslewl b SSgmgn I eslatul
e Gn P g el LISl b gme Dglis
$o Sl om S slasbe ol 5 Co S
Slooygs 51 S g ,o wald 0g)S 5 SSgmgn
Wang et al., ) s ovnlin JLb 5 ob; opslel
5 wilisgy oo I, 039, 295 b (rwse 4Y (2016
Jos Bgolew Jalgs JOI ply 5o v S5 asibe
Gage a5 ai 35 glallhe s S
5 b paShandis y eshalyiSY
Oz 4525 53 a5 bablilgusSS  LajlanngSIS
@ Omwge ghy g e Gl el wies g
L lesSlsmgn oeizmes Nabior (D)5 lpme
Ngy 0 et Sl 03g; 2bSL Cunex o
039, O, 8es 9 Dl S5ut 5 (pse b N5
cwowlesl cpl ,o (Smirnov et al., 2005) wgd oo
gams pyad & Sdsmgn s> sl
slodobe o515 p GoolewligSY ladisw (5ol

RCC RO ISR N L

g 2L Domed (229,50 Wb LS 5 oy
Jadhav et al., ) (59,00 STy 9 JI ool
Bisles: Jolse b Sy slos xSk <o, (2015
03, bl  Sypie  gbewnS sl
Ayl pgens 0,5 iz (Abdelrahman et al., 2014)
Karimi ) 059, 10 35250 (5156, ew Joloe lowgs onls
51 (Torshizi et al., 2010; Walker & Duffy, 1998
Lis 0 loSigngy K66 sla)s 5 jlo alex
widloe (23 gl 5 039, Cdls
Qg Sgmgyp 5l oolaiul b (glasllas o
85| Gal8l 39, FY 5 Y (i po sVl
039).st5 9 4833133 Slacend )3 5 el 5 5p
Sogime gl pell 4l jo Ll wl caslin
32 Job Lyl (Yakhkeshi et al., 2011) wisg
Slge iz Sl oS 098 0 5 e SR sl
olas o (Caspary, 1992) was oo l3dl |y (s
Slao )3 350 2lrtaghy o oibel al mls b
o SSgmgn 5l osliiul S50 03y, ulidosy,
Pelicano et al., 2005;Awad et ) ool ool 5,155
ol =l b g (@l, 2006; Chamani, 2016
a2 b Signgy 3l colaiul b Sldlas jo (5azs



Yy

VWAY 5l o 8)Les F 5,68 el ol psle

5395 TV (o 0 (SsS sloaz gz pgilil 5 009, @5 (el lagasli § (s Jsb 2 talejl slajles SV Joux
Table 7. Effect of experiment treatments on relative length and morphological indices of jejunum and ileum of broilers at 41

day of age
Villus height Crypt depth  Goblet cell No. Villus Villus surface Relative
(um) (um) in 100 ym index area (mm?) Length
Treatment Jejunum
Control 1512 245 11.12 6.27 0.424 3.32
Bacto-Gene® 1640 262 11.36 6.28 0.428 3.18
Di-Pro® 1437 242 11.28 6.00 0.372 3.29
Hypro-Tect® 1595 250 11.28 6.45 0.409 3.07
Probitaz® 1580 272 11.12 5.87 0.392 3.08
SEM 69.50 13.09 0.70 0.43 0.04 0.12
P-Value 0.305 0.484 0.998 0.874 0.897 0.469
Contrasts
Probiotic vs Control 1563 vs 1512 256.5vs245 11.26vs11.12 6.15vs6.27 0.400vs0.424  3.15vs3.32
P-Value 0.522 0.435 0.859 0.813 0.638 0.227
Treatment lleum
Control 875 174 11.9 5.08 0.250 3.63
Bacto-Gene® 940 166 12.0 5.70 0.231 3.30
Di-Pro® 850 189 11.12 451 0.201 3.56
Hypro-Tect® 880 180 11.2 4.88 0.231 3.49
Probitaz® 940 165 11.2 5.81 0.263 3.28
SEM 57.18 10.32 0.56 0.34 0.02 0.15
P-Value 0.728 0.458 0.676 0.071 0.458 0.413
Contrasts
Probiotic vs Control 902 vs 875 175vs 174 11.38vs 119 5.22vs5.08 0.231vs 0.250 3.40vs 3.63
P-Value 0.671 0.931 0.415 0.720 0.564 0.208
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