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Table 1 - Feed ingredients and nutrient composition of basal diet (g/ kg)

Ingredients (%) Starter (1-10 day)

Grower (11-24 day)

Finisher (25-42 day)

Corn 531.38
Soybean meal 330
soy oil 20
Corn gluten 75
Oyster Shells 13.30
Sodium bicarbonate 1.80
Di- calcium phosphate 15.20
Vitamin and Mineral
premix ! 5
Salt 2.50
DL-Methionine 2.25
L-Threonine 0.47

L-Lysine 3.10

569.05 641.50
336.40 304
25 20
30 -
12 11
1 0.60
15.40 12
5 5
3 3.50
1.85 1.40
1.30 1




5 HhsS sladage ol Fusly 9 3,SMas ULl 5T g 1S fano ciliis glans ]

Calculated nutrient composition (%)

Metabolizable energy 2950 2990 3030
(kcal/kg)
Crude protein 23.50 21.50 19.00
Methionine (Dig?) 0.63 0.48 0.38
Cysteine (Dig) 0.32 0.30 0.26
Methionine + Cysteine 0.95 0.78 0.65
(Dig)

L-Lysine (Dig) 1.28 1.15 1.02
Threonine (Dig) 0.86 0.78 0.65
Arginine (Dig) 1.37 1.28 1.11
Chlorine 0.23 0.23 0.23
Calcium 0.96 0.87 0.78
DCAB3(mEq/kg) 226 227 207
Linoleic acid 1.25 1.30 1.47
Available phosphorus 0.48 0.44 0.39
Sodium 0.17 0.17 0.17

Crude fiber 5 5 4.80

1- Each kg of vitamin and trace mineral premix provided: Vitamin A: 13500 I.U.; vitamin D3: 2000 1.U.; vitamin E: 30
I.U. DL-o-tocopheryl acetate; vitamin K3: 2 mg; vitamin B1: 1 mg; vitamin B2: 6 mg; niacin: 30 mg; pantothenic acid:
12 mg; vitamin B6: 3 mg; vitamin B12: 10 pg; biotin: 0.1 mg; choline chloride: 500 mg; Fe: 50 mg; Cu: 8 mg; Mn: 80
mg; Zn: 60 mg; I: 0.5 mg; Co: 0.2 mg; Se: 0.15 mg.

2- Dig : Digestible 3- DCAB= Dietary cation - anion balance.

4- Additives containing two levels of guar gum (0.35, 0.75) and one level of Fermacto (0.18%)
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Table 2- The effect of different levels of guar gum and betamananase enzyme on broiler
chickens' growth performance starter (1-10 d), grower (11-24 d), finisher (25-42 d) and total
period (1-42 d)

Treatments Statistical
Components
Items C F LG LG+E HG+E SEM  P-Value
Starter (1-10 d)
Feed intake 29.00 30.00 325 26.50 32.25 4.30 0.94
(9/d)
Body weight 23.25 23.50 23.75 23.50 22.50 0.59 0.41
gain (g/d)
FCR 1.27 1.27 1.30 1.11 1.44 0.19 0.85
Grower(11-24d)
Feed intake 79.00 81.00 81.00 81.75 73.00 2.63 0.24
(9/d)
Body weight 48.25 49.00 49.25 49.25 47.00 1.21 0.31
gain (g/d)
FCR 1.63%» 1.65% 1.62% 1.66% 1.57° 0.30 0.04

Finisher(25-42d)

Feed intake 14350 141.50 142.75
(g/d)

Body weight 67.00 68.00 69.25
gain (g/d)

FCR 2.15%  2.08 2.07°¢
Total (1-42 d)

Feed intake 95.00 94.75 95.5
(9/d)

Body weight 50.25 51.25 52.25
gain (g/d)

FCR 1.89% 1.85° 1.84°

144.75 138.00 139.50 3.14 0.66

68.25 65.00 1.69 0.32
2.02¢ 2.15% 0.04 0.007
92.75 91.75 1.99 0.59
51.25 49.00 1.23 0.23
1.81° 1.89% 0.037 0.04

2 \Means within the same row with different superscripts differ significantly (P < 0.05).
\C: Control, F: Fermacto (0.18%), LG: Low guar gum (0.35%)« HG: High guar gum (0.70%)« LG+E: Low guar gum
(0.35%) + Enzyme (B-mannanase )« HG+E: High guar gum (0.70 %) + Enzyme (3-mannanase ).

2FCR= Feed conversion ratio.
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Table 3- The effect of different levels of guar gum and betamananase enzyme on
microbial population of ileum and jejunum

Treatment E. coli jejunum LE}CFObaC““ E. coli ileum Lagtobacilli

jejunum ileum

1Ic 6.185 9.16¢ 6.51 9.18°¢

F 6.057 9.39b 6.15 9.27be

LG 5.787 9.452 6.49 9472

HG 6.087 9.11°¢ 6.57 9.27¢be

LG+E 5.945 9.562 6.33 9.492b
HG+E 5.977 9.612 6.28 9,572
SEM 0.27 0.06 0.10 0.08
P-Value 0.93 0.001 0.09 0.02

Mean within same column with different superscripts differ (P< 0.05)
\C: Control, F: Fermacto (0.18%), LG: Low guar gum (0.35%)« HG: High guar gum (0.70%)< LG+E: Low guar gum
(0.35%) + Enzyme (B-mannanase )« HG+E: High guar gum (0.70 %) + Enzyme (3-mannanase ).
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Table 4- The effect of different levels of guar gum and betamananase enzyme on the
antibody titer against Sheep red blood cells (log 2)

Treatment IgG IgM Total
Ic 0.75 1.25 2.00

F 0.75 1.50 2.25

LG 0.75 1.00 1.75
HG 0.50 1.75 2.25
LG+E 0.25 1.50 1.75
HG+E 0.25 1.25 2.50
SEM 0.25 0.24 0.37
P-Value 0.19 0.36 0.65

Mean within same column with different superscripts differ (P< 0.05)
\C: Control, F: Fermacto (0.18%), LG: Low guar gum (0.35%)« HG: High guar gum (0.70%)« LG+E: Low guar gum
(0.35%) + Enzyme (B-mannanase )« HG+E: High guar gum (0.70 %) + Enzyme ([3-mannanase ).
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Table 5- The effect of different levels of guar gum and betamananase enzyme on
mean Index of toe web thickness response to PHA-P injection 24 and 48 hours after
injection (mm).

Treatment 24h 48h
Post-injection Post-injection

Ic 0.46 0.57

F 0.51 0.62

LG 0.51 0.60

HG 0.55 0.60

LG+E 0.54 0.58

HG+E 0.51 0.55

SEM 0.039 0.036

P-Value 0.69 0.76

Mean within same column with different superscripts differ (P< 0.05)
Y C: Control, F: Fermacto (0.18%), LG: Low guar gum (0.35%)« HG: High guar gum (0.70%)« LG+E: Low guar gum
(0.35%) + Enzyme (B-mannanase )« HG+E: High guar gum (0.70 %) + Enzyme (3-mannanase ).
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Introduction: Guar gum is an anti-nutrient galactomannan compound that can have prebiotic
properties in low amounts in the diet. f-mannanase enzyme reduces its anti-nutrient state by breaking
the compound and reducing its molecular weight. Protein, the most expensive component of the
ration, is mostly provided by soybean meal in commercial diets yet its cultivation is limited and cost
inefficient.

Numerous studies have been carried out on the use of other vegetable meals such as guar meal in
chicken nutrition. Cyamopsis tetragonoloba, a drought-tolerant legume, is used primarily in the
chewing gum industry because its seeds contain large amounts of guar gum. Guar gum, extracted
from the seeds of the guar plant, is a natural nonionic branched polymer in which the -D-
mannopyranosyl is attached to 1-4 and a-half pyranosyl is used as the side chain takes place. Guar is
in thickeners, ion exchange resins, suspending agents, pharmaceutical and paper industries (Wang
and Wang 2009). To produce gums, the guar seeds are split, producing a high protein germ fraction
and a low protein shell fraction as by-products. These two fractions are typically recombined to
produce guar meal with a crude protein level of 35-47.5%, depending on the relative concentrations
of the two fractions (Chenault et al. 2002). In addition, approximately 88% of the nitrogen content
is true protein, making it possible to use as a component of poultry feed (Lee et al, 2003a). The
purpose of this study was to evaluate the effect of different levels of guar gum, with and/or without
addition of f-mannanase enzyme, on the performance and immune response of broilers.

Materials and methods: For this reason, 312 Ross-308 broiler chickens from 1 to 42 days of age
were used based on a completely randomized design with 6 treatments and 4 replicates (13 broiler
chicks in each replicate). The six experimental treatments (corn-soybean meal basal diet) were: 1)
control diet, 2) control diet + supplements Fermacto (0.18%), 3) control diet + low gum (0.35%), 4)
control diet + high gum (0.70%), 5) control diet + low gum (0.35%) + f-mannanase enzyme, 6)
control diet + high gum (0.70%) + f-mannanase enzyme. Feed intake (FI), body weight gain (BWG)
and feed conversion ratio (FCR) were recorded at the end of period. Two chicks per dietary replicate
were injected (32 d) with 0.5 mL of 2.5 % SRBC intramuscularly into each breast muscle.
Heparinized blood was collected from the wing vein (39 d) by venipuncture 6 d and 12 d after
immunization with SRBC. Samples were frozen at -20°C until analysis. The hemagglutination assays
were performed as described by Cheema et al. (2003) for RBC. To enumerate the Lactobacilli and
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Escherichia coli on day 42 of breeding period, one chick was selected from each replicate according
to the protocol described by Corduk et al. (2008). The data was analyzed in a completely randomized
design by ANOVA using the general linear model (GLM) procedure of SAS Institute.

Results and discussion: The highest FCR was seen in high gum 0.70% diet (no- enzyme) and the
lowest value in low gum diet (with enzyme). In agreement with our results, Justina et al. (2018)
showed that high soybean meal and high soybean meal + guar gum diets with added f-mannanase
fed chicks had significantly higher blood glucose and anabolic hormone homeostasis, FCR, digestible
energy, and digestible amino acids compared to chicks fed with same diets without f-mannanase. The
results of this experiment showed that there was no significant difference in IgG and IgM antibody
titers between treatments. Unlike our results, the addition of p-mannanase to the enhanced p-
galactomannan diet eliminated most of this immune-related signal, indicating that the feed-induced
immune response within jejuna was eliminated by the addition of f —mannanase (Arsenault et al.
2017). They also observed changes in specific metabolic and intestinal functional pathways of /-
mannanase fed birds. These observed changes in f-mannanase-fed birds may be an enhanced
performance and feed conversion mechanism observed in birds given f-mannanase in their diet
(Arsenault et al. 2017). The reports show that the enzymes can accidentally attack the cell wall
polymers and thus move to the center of the polymer (Bedford and Classen 1992). Breaking down
any polymer chain will significantly reduce the molecular weight of the polymer solution, thereby
reducing its anti-nutritional effects (Chacher et al. 2017). The dietary f-mannanase had the potential
to improve daily gain and feed efficiency and apparent ileal digestibility while decreasing digesta
viscosity of broiler (Balasubramanian et al. 2018). Mannan oligosaccharides bind to type 1 fimbriae
to reduce pathogenic bacteria, increase goblet cells, thus, lead to the production of antibacterial mucus
eliminating competition and creating the conditions for the growth of beneficial bacteria. The balance
between pathogenic and beneficial bacteria increases the length of the villi and decreases the depth
of the crypt, which indicates an improvement in the morphology of the intestine. Improving the
morphology of the intestine increases the activity of digestive enzymes and thus increases digestion.
In addition, mannan oligosaccharides activate macrophages in intestinal lymphatic tissues, thereby
improving cellular and humoral immunity. Mannan oligosaccharides also increase butyric acid
production and decrease intestinal pH in broilers. These combined mechanisms promote the growth
rate and performance of broilers (Chacher et al. 2017).

Conclusions: According to the results, addition of guar gum and p-mannanase to the diet had no
effect on immune responses of broilers compared to controls. However, the addition of guar gum with
the f-Mannanase enzyme improved the feed conversion ratio and increased the microbial population
of jejunum and ileum lactobacilli.

Keywords: Guar gum, broilers, f-Mannanase enzyme, lactobacilli, immune response



