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6 . Homofermentative (Homolactic Fermentation)
7 Escherichia coli
8, Salmonella
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. Lactobacills

. Bifidobacteria
. Bacillus

. Pediococcus

. Enterococcus
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3 . Hemagglutination inhibition
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1.8 mg of thiamin; 6.6 mg of riboflavin; 60 mg of niacin; 3
mg of vitamin B6; 1 mg of acid folic; 15 mg of vitamin B12;
0.15 mg of biotin; 100 mg of ethoxyquin; 120 mg of
manganese; 40 mg of iron; 100 mg of zinc; 16 mg of cu; 1.25
mg of iodine; and 3 mg of selenium.
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Table 1- Ingredients and nutrient composition of
the basal diet (%)

s sl5al O2olel 8590 Ly 8,98

Ingredients Starter (1 -21d)  Grower (21 — 42d)

Corn &3 40 42.61
wheat au< 18 21
FYY ;
(T77) Lo oS 35.67 29.80
Soybean meal
e 0290 2.2 2.7
Soybean oil
olad ‘g_\.._.JS. &3
Dicalcium 2.2 2
phosphate
i N
el S 0.8 0.8
Limestone
e — I
opate - Jo 0.15 0.07
DL-Methionine
el
G~ 0.18 0.22
L-lysine
# . ‘:\.I
ey S 0.25 0.25
Vitamine premix
sriaadlse Jose 0.25 0.25
Miniral premix
Salt <o 0.25 0.25
Total 2N 100 100
sl mla_n _)3..)[3.9
Calculated values
] solie L5 (53531
Metabolizable energy 2880 2970
(MJ/kg)
t'; . se
F=oaR 20.66 1853
Crude protein
- 0.89 0.84
Calcium
s S5 St 0.46 0.42
Average phosphorus
ot 0.46 0.35
Methionine
il 1.25 1.14
Lysine
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*Supplied per kilogram of diet: 9000 IU of vitamin A; 5000
U of vitamin D3; 75 IU of vitamin E; 2 mg of vitamin K3;
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Table 2- Effect of vinegar and pediococcus acidilactici bacteria and their interactions on performance of
broiler chickens

(oo ) Sysa Gsume (o390 %) 005 I3l Shsd Jouss copu
Feed intake (g/bird) Weight gain (g/bird) Feed conversion ratio PI**
0-21d 21-42d 0-42d 0-21d 21-42d 0-42d 0-21d 21-42d 0-42d
S pen
Vinegar (%)
AL 1017 3165P 41820 681 1617° 2298b 1.45 1.96 1.82 306
Az 1017 3253 4241 699 16842 23832 1.49 1.93 1.78 320
As 1045 33872 438072 679 17478 24442 1.50 1.94 1.80 328
SE 17 57 61 16 39 44 0.02 0.04 0.02 9
PAL <5529
Pediococcus acidilactici bacteria (%)
B:1 1037 3246 4267 6720 1652 2325P 1.542 1.96 1.842 305
B2 1015 3290 4268 7122 1713 24262 1.42b 1.92 1.77° 3292
SE 15 46 49 13 32 36 0.02 0.03 1.01 7

PAL S5 gy 50 % S 5
Pediococcus acidilactici bacteria (%) x Vinegar (%)

A1xB1 1001 3114 4115 659 1611 2271 1.522 1.93 1.81° 303°
A1xB2 1032 3216 4249 704 1622 2326 1.46% 1.99 1.832 309%
A2xB1 1052 3282 4313 681 1638 2314 1.542 2 1.862 300°
A2xB2 981 3224 4169 716 1731 2434 1.36° 1.86 1.71° 3428
AsxB1 1058 3344 4373 676 1708 2375 1572 1.96 1.842 315%
AsxB2 1032 3430 4386 717 1786 2479 1.44% 1.92 1.77% 3428

SE 26 81 84 22 56 62 0.03 0.06 0.03 12

P-value NS 0.04 0.05 NS 0.08 0.07 NS NS NS NS
NS NS NS 0.03 NS 0.05 0.001 NS 0.01 0.02

NS NS NS NS NS NS NS NS 0.04 NS

S A3 A2 AL 518 s sa s Slagine o5l NS (P<- /- 0) i glite s Lel Llad 51 31 58 (slos 5 0 sien 58 o xlaie JolS Cgsm s slagySilie 206

.Jel‘,lwl)lSua.&L&H.m).w/‘\JJMPAL\S:\]JfJ#:BZJBlm)JMJJJQM
ot glaa :SE

a.b, ¢ Means with different superscripts within same column and for each effect differ significantly at P <0.05. A1, A2 and As:

Vinegar (0%, 2%, 3%), Biand B2: Probiotic pediococcus acidilactici bacteria (0%, 0.01%).

NS: Non-significant.

** Production index.

SE: Standard error.

559 ¥Y 53 i gS slada g2 Ay SLaShg s LagT e &l il g PAL Suigasgyn 948y yaali -t Jgua
Table 3- Effect of vinegar and pediococcus acidilactici bacteria and their interactions on carcass traits of
broiler chickens in 42 day

G Lag)l,™ ¥ au3b” Sl stk sae 252" as* ol S
Breast Thighs Carcass efficiency Abdominal fat Liver Pancreas
Sy
Vinegar (%)
A1 37.53 30.86 63.60 1.68 2.03° 0.252
Az 36.75 30.75 63.12 1.48 2.21° 0.21°
As 36.74 30.39 62.67 1.7 2212 0.222%
SE 0.71 0.36 1.03 0.12 0.05 0.01
PAL S5 50558
Pediococcus acidilactici bacteria (%)
B1 36.91 30.61 64.35 1.56 2.14 0.23
B2 37.10 30.75 62.50 1.66 2.16 0.22
SE 0.58 0.30 0.84 0.09 0.04 0.008

PAL S5 550 % <€ e

Pediococcus acidilactici bacteria (%) x Vinegar (%)
A1xB1 37.91 31.24 64.60 1.65 1.99 0.27
Ai1xB2 37.16 30.48 62.60 1.72 2.07 0.23
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A2xB1 36.22 30.63 63.59 1.54 2.24 0.21
A2xB2 37.27 30.87 62.64 1.37 2.18 0.20
AsxB1 36.61 29.95 64.86 1.50 2.19 0.22
AsxBz 36.78 30.94 62.17 1.79 2.23 0.22
SE 1.01 0.56 1.49 0.17 0.07 0.01
P-value NS NS NS NS 0.04 0.04
NS NS NS NS NS NS

NS NS NS NS NS NS

S Ag 3 Ag A ol 5 sa s sl sime =gl NS (P<-/-0) wiislite g LT Llad 31 31 58 sy 5 G5t 5o 5o sabete WelS Ggsa b slagSibie
FRSTRTR P SRIUWEGVADTE.S AP INVSSURIEGVALRISSWIY I RPN o) | IIC - PVPRTE - PIPY = VPRSP R ISP 19N
J‘)l\_\:\tl.u.v‘ 6&& SE
a.b,¢ Means with different superscripts within same column and for each effect differ significantly at P <0.05. A1, A2 and As:
Vinegar (0%, 2%, 3%), Biand B2: Probiotic pediococcus acidilactici bacteria (0%, 0.01%).
NS: Non-significant.
SE: Standard error.

**(g/g carcass weight)x100
*(g/g body weight)x100

099539 dale suls (T i3 g (5 gl slaalail (159 53 LT Jaliie ool 51 g PAL Siigas gy g 4 yuu 55l ¥ Jgaa

$S390 T o8 (Sl gS slada g Juuls g
Table 4- Effect of vinegar and pediococcus acidilactici bacteria and their interactions on lymphoid organs
and antibody titer against Newcastle virus of broiler chickens in 42 day

L)“}-‘-‘-"‘-’J-‘Lg u"’J}-‘* JL;I:* w}m:# J‘““‘SJ:"‘ IS 4‘.3‘"“‘ LSJL.' Ls:"" A
Bursa of Fabricius Spleen Thymus Af‘“b"dy ters
against Newcastle
S
Vinegar (%)
A1 0.18 0.10 0.51 2.5b
Az 0.19 0.11 0.40 3.3
As 0.21 0.09 0.36 2.8%
SE 0.01 0.009 0.06 0.19
PAL <3 52508
Pediococcus acidilactici bacteria (%)
B1 0.20 0.09 0.46 2.7
B2 0.18 0.10 0.39 3
SE 0.01 0.08 0.05 0.15

PAL K55m0 558 % 4S
Pediococcus acidilactici bacteria (%) x Vinegar (%)

A1xB1 0.18 0.08 0.55 2.2b
A1xB2 0.17 0.12 0.48 2.8
A2xB1 0.10 0.12 0.44 3.22
A2xB2 0.18 0.09 0.37 3.42
AsxB1 0.21 0.08 0.38 2.8
AsxB2 0.20 0.1 0.33 2.8
SE 0.02 0.01 0.09 0.27
P-value Ns Ns Ns 0.02

Ns Ns Ns Ns

Ns Ns Ns Ns

4SJMIA3JA2 Al .J\)‘..\ldﬁj\)‘dg;\u .;:31.&3 :Ns (P<'/'o)\.\.t:jlﬁ:t.nGJu]LlAJJ‘)j‘)AG‘)J\’u\’LJJAJJx\A:\ASLAS \_‘UPL_‘LSLAQ:S;L_M”C

.QJ;‘.)Q‘.)\’MJJ%A‘):}%.MJJ'/'\ j‘)A.LAPAL@ﬁjdﬁBZ}Bl‘MJJMJJJ:P
J\)‘Jlllm‘ ‘5Ua$ SE

b,¢ Means with different superscripts within same column and for each effect differ significantly at P <0.05. A1, Az and Aa:

Vinegar (0%, 2%, 3%), Biand B2: Probiotic pediococcus acidilactici bacteria (0%, 0.01%).

NS: Non-significant.

SE: Standard error.

*(g/g body weight)x100
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Abstract

Introduction: Probiotics have been defined as live microbial feed supplements, which beneficially
affect the host animal by improving its intestinal microbial balance (Fuller 1989). A variety of
microbial species have been used as probiotics, including species of Bacillus, Bifidobacterium,
Enterococcus, Lactobacillus, Lactococcus, Streptococcus, a variety of yeast species (Patterson and
Burkholder 2003; wang et al. 2010). Among these, Pediococcus acidlactici bacteria (probiotic PLA)
belongs to the homofermentative gram-positive bacteria, able to grow in a wide range of pH,
temperatures and osmotic pressures, and thus able to colonize and inhabit the digestive tract and exert
antagonism against other microorganisms, including enteric pathogens, primarily through the
production of lactic acid and secretion of bacteriocins known as pediocins (Lee et al. 2007; Daeschel
and Klaenhammer 1985). Organic acid supplementation has been reported to decrease colonization of
pathogens and production of toxic metabolites (Hudha et al. 2010).

Material and methods: Three hundred and sixty, one-day-old male broiler chicks (Ross 308) were
obtained from a commercial hatchery. The birds were initially weighed individually so that the pens
had similar initial weight distribution and were randomly assigned to six experimental groups, with
five replicates of 12 chicks each. The experimental design was a completely randomized design with
a 2 x 3 factorial arrangement of treatments, which included two levels of probiotic PLA (B1: 0% and
B>: 0.01%) and three levels of vinegar (A1: 0% ; A2: 2% and As: 3%). A lighting program was used
according to the guidelines of the Ross 308. Environmental temperature was maintained at 32 = 1°C
during the first week and gradually reduced to 21 °C until the end of the experiment. The diet was
based on corn, soybean meal and wheat and formulated according to NRC (1994) requirement for
two period of starter (0-21 d) and growth (21-42 d) days. The composition and nutrient analysis of
the basal diet are shown in Table 1. Probiotic used in this experiment brand (Bactocell). Bactocell
was purchased from Lallemand animal health compang, france. The bacterial flora in the bactocell
probiotic has mentioned to Pedicocos acidilactici bacteria in a concentration of 10° cfu/g. Grape
vinegar was contain 6% acetic acid. Body Weight gain and Feed intake was measured weekly and
calculated during the course of the whole experiment on a pen basis, and the feed conversion rates
were calculated subsequently. At 42 days of age two broilers per pen were randomly selected,
weighed, and slaughtered. After slaughter, percentage of body weight and percentage of body
components weight were measured. Carcass weight was measured, and carcass percentage was
expressed as a ratio of live weight. The percentage of breast and thigh were calculated as a ratio of
the carcass weight. The percentage of abdominal fat, pancreas, liver and immune organs (bursa of
fabricius, spleen and thymus) were calculated as a ratio of the live weight. Data were analyzed using
the general Linear Model procedures of SAS 9.1 (SAS Institute 2002). When the analysis of variance
was significant, Duncan's multiple-range test was used to separate the means. Statements of statistical
significance are based on P <0.05.

Results and discussion: The effect of dietary treatments on body weight gain, feed intake, feed
conversion ratio are shown in Table 2. Results showed that 3% vinegar increased feed consumption
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in growth period (22-42 days) and entire experiment of period (0-42 days) (P<0.05). This result is
similar to the finding of Mohammadbagheri and Najafi (2014), who reported that inclusion 2% vinegar
in diet resulted in significantly increase feed consumption. It may add vinegar to mesh diet leads to
increase palatability and improved mixing ration items, resulting in increased feed intake and
consequently an increase in body weight gain. Probiotic PLA improved body weight gain and feed
conversion ratio of chickens during starter (0-21 days) and through experimental period (0-42 days)
(P<0.05). This result is contrary to the findings of Yeo and Kim (1997), who reported that average
daily weight gain of chickens fed probiotics was significantly increased during the first 3 wk of
growth but not during the 4th to 6th wk of growth. The best feed conversion ratio was observed in
diets containing probiotic PLA and 2% vinegar (P<0.05). Improvement production efficacy of broiler
chickens fed with probiotic and organic acids also reported by Taheri et al. (2010) and Rowghani et al.
(2007). Dressing percentage, weights breast, thigh and abdominal fat content were not affected by
dietary treatments, however relative weight of pancreas in birds fed diet containing 2% vinegar was
lower compared to control group. The relative weight of liver was increased by vinegar
supplementation (P<0.05). The liver is a site of detoxification and bile production, thus it is suggested
that liver size is dependent on the amount of work it does. Brenes et al. (1993) stated that after
absorption, the liver is the major site of SCFA metabolism, where propionic and butyric acids are
almost entirely taken up. Thus, they suggested that liver size is dependent on the gastrointestinal
microflora and/or their fermentation products. The highest antibody titer of Newcastle disease virus
was observed in diets containing probiotic PLA and 2% vinegar (P<0.05). Organic acids by lowering
intestine pH of broiler chickens can reduce harmful microorganisms so that decrease sensitivity to
diseases resulting in improving immune system and resistance against diseases (Dibner and Buittin,
2002).

Conclusion: In conclusion, the combination of vinegar and 0.01 % probiotic PLA improved growth
performance and Immune response in broiler chickens.

Keywords: Broilers, Immune system, Growth performance, Pediococcus acidilactici bacteria,
Vinegar



