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Table 1- Ingredient and composition of experimental diet

used in the study

Ingredient (g/kg) Oto21d 22to42d
Corn 534.7 591.5
Soybean meal (42%) 382 327
Corn oil 26 30
DCP 20 17
Limstone 9 8
Salt 2
NaHCO3 1 1
Vitamin premix? 25 25
Mineral premix! 25 25
DL-Methionine 3.1 2
L-Lysine-HCL 2.2 1.5
Bentonite 15 15
Total 1000 1000
Calculated nutrient
composition
Metabolizable energy 2920 3017
(kcal/kg)
CP % 21.7 195
Ca% 1 0.9
Auvailable phosphorus % 0.5 0.43
Digestible Lys % 1.28 1.05
Digestible Met% 0.57 0.49
Digestible Met+Cys % 0.91 0.82

1Vitamin and mineral mix supplied the following per kilogram of
diet: vitamin A, 11,000 1U; vitamin D3, 5000 IU; vitamin E, 80 mg;
vitamin K3, 3 mg; vitamin B1, 3 mg, vitamin B2, 5.7 mg; vitamin
B6, 2 mg; vitamin B12, 0.024 mg; nicotinic acid, 55 mg; folic acid,
0.5 mg; pantothenic acid, 12 mg; choline chloride, 250 mg; Mn, 120
mg; Zn, 110 mg; Fe, 20 mg; Cu, 15 mg; Se, 0.22 mg; I, 0.5 mg; and

Co, 0.5 mg.
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Table 2. Effect of Phytocid on broiler performance fed with mash diets at different ages.
Treatments 7d 21d 42d
BW?! FIt FCR! BW Fl FCR BW Fl FCR
Control 152 129 0.84 669.8° 920 1.372 1758° 3500 1.992
Phytocid (1 g/kg) 156 117 0.8 718.72 849 1.24° 18702 3530 1.88%
Phytocid (2 g/kg) 165 123 0.79 722.8? 1003 1.382 19202 3501 1.84°
Salinomycin (0.5 155 125 0.84 707.9% 950 1.342 19382 3562 1.83°
g/kg)
SEM 3.7 6.7 0.02 11.2 60 0.03 30 74 0.03
P-Value 4.10 0.68 0.73 0.05 0.5 0.05 0.001 0.23 0.01
ac Means within the same line with different superscripts differ significantly (P<0.05).
1 1BW = BW gain (g); FI = feed intake (g); FCR = feed conversion ratio (g of feed/g of BW gain).
iAo (aies o Saly S1Hea L oud daddd (oS slada g2 9 Slas py aaes gl 0l Y gaa
Table 3. Effect of Phytocid on on broiler performance fed with pellet diets at different ages.
Treatments 7d 21d 42d
BW? FIt FCR'! BW Fl FCR BW Fl FCR
Control 162° 135 0.83 690° 916 1.33 2670 4546 1.702
Phytocid (1 g/kg) 178° 158 0.89 746° 930 1.25 2731 4547 1.66°
Phytocid (2 g/kg) 1902 159 0.78 8152 993 1.22 2793 4515 1.64°
Salinomycin (0.5 177° 138 0.82 7932 934 1.17 2720 4661 1.67%®
g/kg)
SEM 3 7 0.03 8.5 38 0.05 80 133 0.03
P-Value 0.01 0.09 0.13 0.001 0.5 0.36 0.86 0.85 0.03

abe Means within the same line with different superscripts differ significantly (P<0.05).

1 BW = BW gain (g); FI = feed intake (g); FCR = feed conversion ratio (g of feed/g of BW gain).
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Table 4-Effect of Phytocid on blood characteristics of chicks fed with pellet diets on d 42

Treatments Cholesterol  Triglycerides HDL LDL LDL/HDL VLDL Hemoglobin Hematocrit Uric Acid
SUN?
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) % % (mg/dL)
Control 106 76 63 36 0.5 15 11.05 34.5 1.62 4.35
Phytocid (one 71 41 38 23 0.75 8 10.60 34 0.4° 2.85
g/kg)
Phytocid (2 113 107 61 38 0.57 21 11.27 35 0.27° 3.07
g/kg)
Salinomycin 117 124 59 41 0.65 24 10.50 32 0.4° 4.7
(0.5 g/kg)
SEM 16 21 11 6 0.13 4 0.39 14 0.13 0.82
P-Value 0.27 0.12 0.45 0.37 0.6 0.12 0.46 0.59 0.002 0.36
abc Means within the same line with different superscripts differ significantly (P<0.05).:SUN=Serum Urea Nitrogen
5380 FY 59 60)T 1555 L ouch auisl Sudi oS (slada g2 (395 (5L daieal 8 3 i i S -0 Jgua
Table 5- Effect of Phytocid on blood characteristics of chicks fed with mash diets on d 42
Treatments Cholesterol HDL LDL Calcium  Phosphorus Hemoglobin SUN? Uric Acid
Triglycerides Hematocrit
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL) % % (mg/dL)

Control 130% 92 60 48 8.5 4.67° 11.9 30 2.25 4.94

Phytocid (one 108° 65° 58 41 9.6 5.252 11.7 31 3.25 5.17

g/kg)

Phytocid (2 116 1128 49 43 8.6 5.602 12.09 32 2.50 5.42

g/kg)

Salinomycin 141 82% 72 50 9 5.02% 12.1 31 2.25 4.14

(0.5 g/kg)

SEM 8.3 10 7.3 8 0.34 0.15 0.57 1.2 0.48 0.01

P-Value 0.05 0.04 0.21 0.86 0.14 0.05 0.91 0.77 0.44 0.61

ac Means within the same line with different superscripts differ significantly (P<0.05)..SUN=serum Urea Nitrogen
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Table 6- Effect of Phytocid on ileal and ceca microbial population of chicks fed with pellet diets on d 7 and 21

Treatm 7d 21d
ents lleal Ceca lleal Ceca

Colifor ~ Salmon Escheri Colifor ~ Salmon Escheri Colifor  Salmon Escheri Colifor  Salmon Escheri

ms ella chia coli ms ella chia coli ms ella chia coli ms ella chia coli

Control 7.65° 7.35° 7.54° 8.04° 8.04° 8.36 7.8 7.60% 7.04 8.83° 8.73 8.85%
E’hytoclil? ) 6.80° 6.45° 6.87° 7.79° 7.45%® 8.28 8 7.69% 7.95 8.58° 8.54 8.70%
one g/kg
fﬁ'ﬁ‘/‘i;')d 6.89° 6.39° 6.78° 7.30° 7.10° 8.18 6.5 6° 7.07 7.57° 8.30 7.53¢
_Sa:iggmyc 7.00° 6.36° 7.46° 7¢ 7.73® 7.80 7.4 7.27% 7.56 8.25° 8.09 8.41°
in (0.
g/kg)
SEM 0.12 0.17 0.05 0.04 0.08 0.15 0.45 0.14 0.6 0.16 0.22 0.11
P-Value 0.01 0.02 0.001 0.001 0.004 0.12 0.15 0.01 0.53 0.02 0.18 0.001

abe Means within the same line with different superscripts differ significantly (P<0.05).
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Table 7. Effect of Phytocid on ileal and ceca microbial population (log10 cfu/g of DM) of chicks fed with mash diets

ond7and?21
Treatments 7d 21d
lleal Ceca lleal Ceca
Colifor ~ Salmon Escheric Colifor ~ Salmon Escheric Colifor ~ Salmon Escheric Colifor ~ Salmon Escheric
ms ella hia coli ms ella hia coli ms ella hia coli ms ella hia coli
Control 6.54 6.75° 7.40° 7.69° 8.00% 7.81 8.47° 8.40° 8.44 7.60%® 7.30% 6.2
Phytocid (one 7.19 6.822 7.32% 7.86% 7.81%® 7.86 7.53¢ 7.69¢ 8.38 8 7.80% 6.3
g/kg)
Phytocid (2 653  4.10° 6.77° 7.00°  7.15° 7.43 7.63° 791%™ 8.20 7.70°  6.90% 5.9
g/kg)
Salinomycin 6.95  6.84*  7.49 7.84%  747° 804 8.34% 820" 767 7.30° 630 5.8
(0.5 g/kg)
SEM 0.33 0.6 0.13 0.07 0.09 0.18 0.17 0.11 0.18 0.19 0.4 0.18
P-Value 0.43 0.08 0.02 0.001  0.02 0.22 0.05 0.05 0.09 0.02 0.03 0.70
abc Means within the same line with different superscripts differ significantly (P<0.05).
SI80FY oo by 9 60)T SIH9n L ok i b oS slada g p S (556198590 8 darugid pEL-A Jgua
Table 8- Effect of Phytocid on ileal morphology of chicks fed with pellet or mash diets on d 42.
Treatments pellet Mash
Villus height Crypt depth Villus: Villus height Crypt Villus:
crypt depth crypt
Control 704 132 5.3 800° 152 5.2
Phytocid (one g/kg) 791 122 6.4 9682 161 6
Phytocid (2 g/kg) 765 114 6.7 10022 155 6.4
Salinomycin (0.5 g/kg) 679 117 5.8 9082 147 6.1
SEM 43 13 0.44 32 14 0.4
P-Value 0.2 0.12 0.84 0.05 0.56 0.75

aabe Means within the same line with different superscripts differ significantly (P<0.05).
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Figure 1- Effect of Phytocid on antibody titre against Newcastle Disease (ND, log 10) and Avian Influenza (Al, logz)
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Introduction: The prevalence of antibiotic resistant pathogens has resulted from the use of sub-
therapeutic concentrations of antibiotics delivered in poultry feed (Sandra Diaz-Sanchez etal. 2015).
The ban on the use of antibiotic feed additives as growth promoters caused researchers for exploring
the future utility of other alternatives (Hamid etal. 2018). Furthermore, there are a number of consumer
concerns regarding the use of antibiotics in food animals including residue contamination of poultry
products and antibiotic resistant bacterial pathogens. These issues have resulted in recommendations of
reducing the use of antibiotics as growth promoters in livestock around the world (Sandra Diaz-
Sanchez etal. 2015). Now a days conventional and organic productions have been limited to use
antibiotics. Thus, both conventional and organic poultry production need alternative methods to
improve growth and performance of poultry. Organic acids, herbs, spices, and various other plant
extracts are being evaluated as alternatives to antibiotics and some do have growth promoting effects,
antimicrobial properties, and other health-related benefits (Sandra Diaz-Sanchez etal. 2015 and Hamid
etal. 2018). Current study was designed for further elucidation of the effects of the organic acid
combined with phytogenic plant on gut healt in chicks fed with mash or pellet diets, therfore current
trial was conducted to evaluate the effects of Phytocid (a plant-organic acid complex) on performance,
immune response, and gut health of broiler chicks.

Material and methods: Experiment was done as a completely randomized design with 8 treatments (4
mash and 4 in pellet form), 4 replicates of 7 chicks in each pen. Treatments included control, control+1
or 2 g/kg Phytocid and control+ Salinomycin (0.5g/kg). Two basal diets were formulated for starter (1
to 21) and grower (22 to 42) period and Phytocid (1 and 2g/kg) and Salinomycin were added to the
basal diet. For each treatment, a batch of 100 kg of each ration was mixed by using a Twin-Shaft
Paddle Mixer and batches of the resulting ratins then were divided into two portion. The first portion
was fed in mash form and the second portion was pelleted. The birds were reared in floor pens having
wood shavings as litter material over a concrete floor. The room temperature was thermostatically set
by automation systems using the two heaters and one fogger. Bell drinkers from the same polyethylene
tank were used and water was provided ad libitum. Body weight and cumulative feed intake were
measured on d 7, 21, and 42 for each pen and the feed conversion ratio (FCR) was calculated. Antibody
titer aginst Newcastel and and Avian Influenza were measured at 36 d of age. Plasma triglyceride,
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cholesterol, LDL, VLDL, HDL, heamatocrit, and heamaglobin concentration was measured at 42 d of
age. Gastrointestinal pH was measured at 42 d of age. On d 7 and 21, two chicks from each pen were
slaughtered by neck cutting for extraction of cecal contents. The cecal contents of each bird were
pooled for serial dilution. Microbial populations were determined by serial dilution (10~ to 107°) of
cecal samples in anaerobic diluents before inoculation onto petri dishes of sterile agar as described by
Bryant and Burkey (1953). Salmonella was grown on Salmonella Shigella agar (Merck, Germany) and
Coliforms were grown on McConkey agar (Darmstadt, Germany). Plates were counted between 24 and
48 h after inoculation. Colony forming units were defined as distinct colonies measuring at least one
mm in diameter. On d 42, a 2-cm segment of the middle of the ileum was washed in physiological
saline solution and fixed in 10% buffered formalin and formalin was changed three times for fixation.
A single 0.5-cm sample was cut from each ileal section, dehydrated using increasing ethanol
concentrations, cleared with xylene, and placed into polyfin embedding wax. Tissue sections (2 pm)
were cut by microtome (model; Easy cut 202, Italy), floated onto slides, and stained with hematoxylin
(Gill number 2; Sigma, St. Louis, MO) and eosin (Sigma Aldrich, Darmstadt, Germany). For each
sample, villus height and crypt depth were measured using a digital camera that had light microscopy
(Motic-SMZ-140, Germany). Twenty-five images from 15 tissue sections of each ileal section were
taken and villus heights and crypt depths were measured by imaging software.

Results and discussion: Supplementing diet with Phytocid increased body weight gain, feed intake,
and reduced feed conversion ratio significantly throughout the experimental period (P<0.05). Phytocid
did reduce ileum and jejenum pH significantly (P<0.01). Supplementation of pellet and also mash diets
with Phytocid did decrease Salmonella, coliform, and E-Coli population of ileum and ceca at 7 and 21
d of age significantly (P<0.05). lleal villus length and crypt depth was increased by addition of
Phytocid to basal diets.

Conclusions: Results of current trial showed that Phytocid have beneficial effect on gastrointestinal
health and improved weight gain and feed intake and feed conversion ratio in broiler chickens and
could be a possible replacing agent to antibiotics in poultry.

Keywords: Formic acid, Gut health, Mentha pulegium, Nigella sativa seeds



