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Table 1. Characteristics of treatments containing different levels of guar meal and enzyme and feed chemical
composition during the growth period (11 to 28 d) in broilers

Treatments
Ingredient (%) 1 2 3 4 5 6
Corn 59.24 59.24 59.91 59.91 56.87 56.87
Soybean meal 30.97 30.97 26.62 26.62 25.43 25.43
Guar meal 0.00 0.00 5.00 5.00 10.00 10.00
Meal slaughterhouse 2.00 2.00 2.00 2.00 2.00 2.00
Faty acid 1.78 1.78 0.52 0.52 0.00 0.00
Zeolite 2.00 2.00 2.00 2.00 2.00 2.00
DCP 1.59 1.59 1.63 1.63 1.66 1.66
Sadaf 0.84 0.84 0.89 0.89 0.90 0.90
DL-Methionine 0.29 0.29 0.29 0.29 0.29 0.29
L-Lysine 0.21 0.21 0.21 0.21 0.10 0.10
L-Threonine 0.04 0.04 0.04 0.04 0.00 0.00
Vit.Min.premix” 0.50 0.50 0.50 0.50 0.50 0.50
Salt 0.31 0.31 0.31 0.31 0.31 0.31
Sodium bicarbonate 0.08 0.08 0.08 0.08 0.08 0.08
Frmaysyn 0.10 0.10 0.10 0.10 0.10 0.10
Avilamycine 0.01 0.01 0.01 0.01 0.01 0.01
Salinomycine 0.05 0.05 0.05 0.05 0.05 0.05
Enzyme Hemicel 0.00 0.05 0.00 0.05 0.00 0.05
Calculated analysis
ME (Kcal/Kg) 3000 3000 3000 3000 3000 3000
CP (%) 20.39 20.39 20.39 20.39 20.39 20.39
Calcium (%) 0.85 0.85 0.85 0.85 0.85 0.85
Available Phosphorus 0.43 0.43 0.43 0.43 0.43 0.43
(%)
Sodium (%) 0.16 0.16 0.16 0.16 0.16 0.16
Arginine (%) 1.30 1.30 1.51 1.51 1.82 1.82
Lysine (%) 1.18 1.18 1.18 1.18 1.18 1.18
Methionine (%) 0.57 0.57 0.57 0.57 0.57 0.57
Methionine+Cystine (%) 0.90 0.90 0.90 0.90 0.90 0.90
Threonine (%) 0.79 0.79 0.79 0.79 0.79 0.79

1- Diet containing zero percent of Guar meal and zero percent of Hemicell enzyme (control)

2- Diet containing zero percent of Guar meal and 0.05 percent of Hemicell enzyme

3- Diet containing 5 percent of Guar meal and zero percent of Hemicell enzyme

4- Diet containing 5 percent of Guar meal and 0.05 percent of Hemicell enzyme

5- Diet containing 10 percent of Guar meal and zero percent of Hemicell enzyme

6- Diet containing 10 percent of Guar meal and 0.05 percent of Hemicell enzyme

* Mineral and Vitamin premix supplied / kg diet: Mn, 55 mg; Zn, 50 mg; Fe, 80 mg; Cu, 5 mg; Se, 0.1 mg; I, 0.18 mg. Vitamin
A, 18000 IU; vitamin D3, 4000 IU; vitamin E, 36 mg; vitamin K3, 4 mg; vitamin B12, 0.03 mg; thiamine, 1.8 mg; riboflavin,
13.2 mg; pyridoxine, 6 mg; niacin, 60 mg; calcium pantothenate, 20 mg; folic acid, 2 mg; biotin, 0.2 mg; choline chloride, 500
mg.
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Table 2. Characteristics of treatments containing different levels of guar meal and enzyme and feed chemical
composition during the finishing period (29 to 42 d) in broilers

Treatments
Ingredient (%) 1 P 3 4 5 6
Corn 61.55 61.55 62.35 62.35 60.55 60.55
Soybean meal 28.23 28.23 23.87 23.87 21.69 21.69
Guar meal 0.00 0.00 5.00 5.00 10.00 10.00
Meal slaughterhouse 2.00 2.00 2.00 2.00 2.00 2.00
Faty acid 2.81 2.81 1.51 1.51 0.71 0.71
Zeolite 2.00 2.00 2.00 2.00 2.00 2.00
DCP 1.04 1.04 1.03 1.03 1.01 1.01
Sadaf 0.82 0.82 0.85 0.85 0.87 0.87
DL-Methionine 0.27 0.27 0.27 0.27 0.27 0.27
L-Lysine 0.18 0.18 0.18 0.18 0.11 0.11
L-Threonine 0.04 0.04 0.03 0.03 0.00 0.00
Vit.Min.premix’ 0.50 0.50 0.50 0.50 0.50 0.50
Salt 0.29 0.29 0.31 0.31 0.31 0.31
Sodium bicarbonate 0.12 0.12 0.09 0.09 0.09 0.09
Frmaysyn 0.10 0.10 0.10 0.10 0.10 0.10
Avilamycine 0.01 0.01 0.01 0.01 0.01 0.01
Salinomycine 0.05 0.05 0.05 0.05 0.05 0.05
Enzyme Hemicel 0.00 0.05 0.00 0.05 0.00 0.05
Calculated analysis
ME (Kcal/Kg) 3100 3100 3100 3100 3100 3100
CP (%) 18.31 18.31 18.31 18.31 18.31 18.31
Calcium (%) 0.85 0.85 0.85 0.85 0.85 0.85
Available Phosphorus 0.42 0.42 0.42 0.42 0.42 0.42
(%)
Sodium (%) 0.16 0.16 0.16 0.16 0.16 0.16
Arginine (%) 1.22 1.22 1.43 1.43 1.71 1.71
Lysine (%) 1.09 1.09 1.09 1.09 1.09 1.09
Methionine (%) 0.54 0.54 0.54 0.54 0.54 0.54
Methionine+Cystine(%) 0.86 0.86 0.86 0.86 0.86 0.86
Threonine (%) 0.74 0.74 0.74 0.74 0.74 0.74

1- Diet containing zero percent of Guar meal and zero percent of Hemicell enzyme (control)

2- Diet containing zero percent of Guar meal and 0.05 percent of Hemicell enzyme

3- Diet containing 5 percent of Guar meal and zero percent of Hemicell enzyme

4- Diet containing 5 percent of Guar meal and 0.05 percent of Hemicell enzyme

5- Diet containing 10 percent of Guar meal and zero percent of Hemicell enzyme

6- Diet containing 10 percent of Guar meal and 0.05 percent of Hemicell enzyme

* Mineral and Vitamin premix supplied / kg diet: Mn, 55 mg; Zn, 50 mg; Fe, 80 mg; Cu, 5 mg; Se, 0.1 mg; I, 0.18 mg. Vitamin
A, 18000 IU; vitamin D3, 4000 IU; vitamin E, 36 mg; vitamin K3, 4 mg; vitamin B12, 0.03 mg; thiamine, 1.8 mg; riboflavin,
13.2 mg; pyridoxine, 6 mg; niacin, 60 mg; calcium pantothenate, 20 mg; folic acid, 2 mg; biotin, 0.2 mg; choline chloride, 500
mg.
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Table 3. The main effects of different levels of guar meal and Hemicell enzyme on performance of broiler chicks

Grower (11-28 d)

Finisher (29-42 d)

Total period (11-42 d)

Feed Weight FCR Feed Weight FCR Feed Weight  FCR

Variables % intake(g) gain(g) (gig) intake(g) gain(g) (grg) intake(g) gain(g) (g:g)
0 1585.85" 912.42" 174 2765.82° 1183.41° 235" 4351.67" 2095.82* 2.08"

Guar meal 5 1578.54  894.57° 1.77  2748.12* 1178.13" 2.33" 4326.66° 2072.70° 2.09*
10 151897 839.77° 1.82  2641.62° 1054.68° 2.51° 4160.60° 1894.44° 2.21°

SEM 21.86 14.65 0.03 22.93 19.23 0.03 33.47 25.15 0.02
P-Value 0.04 0.02 0.65 0.044 0.019 0.048 0.041 0.023 0.046
Hemicell 0 1552.49 87470  1.79  2693.00 1113.05° 243 424549 1987.74* 2.15
0.05 1569.75  889.81 1.77 274404 1164.43° 236  4313.79 205423° 2.10

SEM 17.85 11.96 0.02 18.72 15.7 0.02 27.32 20.54 0.02
P-Value 0.076 0.082  0.059 0.064 0.022 0.063 0.07 0.026 0.068

Different letters within each column indicate significant difference between means (P<0.05).

SigS slrazgz o Slae p Juw cod w3l g )55 AluS Calizie zakaw o Jilite I3 -F Joo
Table 4. Interaction effects between different levels of guar meal and Hemicell enzyme on performance of broiler

chicks

Grower (11-28 d) Finisher (29-42 d) Total period (11-42 d)

Feed Weight  FCR Feed Weight FCR Feed Weight FCR

Interaction intake(g) gain(g) (g:2) intake(g)  gain(g) (g:g) intake(g) gain(g) (g:g)
effects

g hy 1589.9°  920.57* 1.73 2756.97° 117227 237° 4346.07" 2092.83° 2.08°

gh, 1582.6" 90426 1.76 2774.66°  1194.55* 233" 4357.26™ 2098.81° 2.08"

2h, 1570.92 887.55"  1.78 272127*  1160.09" 2.35° 4292.19"  2047.64™ 2.09°

gh, 1586.16® 901.59*  1.76 2774.96° 1196.16° 2.32° 4361.13*  2097.75°  2.08°

gsh, 1497.45°  815.98°  1.86 2600.77°  1006.78° 2.58° 4098.21° 1822.75° 2.26°

gsh, 1540.50  863.56™ 1.79 2682.48 1102.58" 2.44™ 422298 1966.14° 2.15°

SEM 30.92 20.71 0.05 32.43 27.20 0.04 47.33 35.57 0.03

P-value 0.039 0.027 0.068  0.042 0.016 0.043  0.044 0.028 0.041

Different letters within each column indicate significant difference between means (P<0.05).
g1, g and g; respectively were guar meal levels at 0, 5 and 10%, respectively
h; and h, were Hemicell enzyme levels at 0 and 0.05%, respectively
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Table 5. The main effects of different levels of guar meal and Hemicell enzyme on different components of carcass
at the end of the experiment (42 d) in broiler chicks

Carcass*  Thigh**  Breast**  Abdominal** Liver* Pancreas*  Spleen*
Variables % fat
0 71.53° 44.05 33.62° 1.78 245 0.23 0.11
Guar meal 5 71.36" 44.02 33.62° 1.73 2.38 0.23 0.13
10 70.65" 43.81 33.19° 1.65 2.46 0.25 0.14
SEM 0.18 0.16 0.12 0.05 0.06 0.68 0.55
P-Value 0.038 0.083 0.033 0.073 0.097 0.090 0.089
Hemicell 0 71.02 43.92 33.37 1.69 2.46 0.24 0.11
0.05 71.34 43.99 33.58 1.75 2.39 0.22 0.14
SEM 0.14 0.13 0.09 0.04 0.05 0.54 0.43
P-Value 0.054 0.085 0.068 0.074 0.096 0.086 0.095

Different letters within each column indicate significant difference between means (P<0.05).
* % of live weight
** 9% of carcass weight
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Table 6. Interaction effects different levels of guar meal and Hemicell enzymes on the different components of
carcass at the end of the experiment (42 d) in broiler chicks

Interaction Carcass*  Thigh** Breast** Abdominal ** Liver* Pancreas* Spleen*
effects fat

gihy 71.50° 44.02 33.60° 1.77 243 0.23 0.11
gih, 71.56 44.07 33.63° 1.79 2.40 0.24 0.12
2hy 71.24° 44.03 33.58° 1.69 2.39 0.23 0.13
2h, 71.47° 44.00 33.65° 1.77 2.38 0.23 0.13
gsh, 70.32° 43.72 32.93° 1.66 2.45 0.26 0.14
gsh, 70.98% 43.89 33.44° 1.68 2.40 0.23 0.15
SEM 0.25 0.22 0.17 0.06 0.10 0.95 0.75
P-value 0.043 0.086 0.035 0.089 0.098 0.090 0.092

Different letters within each column indicate significant difference between means (P<0.05).
g1, g and g; respectively were guar meal levels at 0, 5 and 10%, respectively

h; and h, were Hemicell enzyme levels at 0 and 0.05%, respectively

* % of live weight

** 04 of carcass weight

&lo o 4
Brian L. S. O., Sij J. W. and Baughman T. A. 2007. Guar tolerance to postemergence herbicides. Weed Technology,
gniiié.zsz'ooz. Characterization of guar meal for use in poultry rations. Ph.D. Thesis, Texas A&M University.
Fé%‘:’;izi 1?-7G P., Goulart C. C., Figueiredo D. F., Oliveira C. F. S. and Silva J. H. V. 2008. Economic and

environmental impact of using exogenous enzymes on poultry feeding. International Journal of Poultry Science,
7(4): 311-314.



AD (VO-AV) VYAF o la gm0 loilp Loz Jlo ols Sladgs Sliios

Daskiran M., Teeter R. G., Fodge D. W. and Hsiao H. Y. 2004. An evaluation of endo-B —D-mannanase (Hemicell)
effects on broiler performance and energy use in diets varying in B-mannan content. Poultry Science, 83: 662-668.
Gao F., Jiang Y., Zhou G. H. and Han Z. K. 2007. The effects of Xylanase supplementation on performance,
characteristics of the gastrointestinal tract, blood parameters and gut microflora in broilers fed on wheat- based diets.
Animal Feed Science and Technology, 142: 173-184.

Gheisari A. A., Shavakhi Zavareh M., Toghyani M. and Bahadoran R. 2011. Application of incremental program, an
effective way to optimize dietary inclusion rate of guar meal in broiler chicks. Livestock Science, 1-7.

Gomaa A. M. and Mohamed M. H. 2007. Application of bio-organic agriculture and its effect on guar (Cyamopsis
tetragonoloba L.) root nodules,forage, seed yield quality. World Journal of Agricultural Science, 3(1): 91-96.
Gutierrez O., Zhang C., Caldwell D. J., Carey J. B., Cartwright A. L. and Bailey C. A. 2008. Guar meal diets as an
alternative approach toinducing molt and improving Salmonella Enteritidis resistance in late-phase laying hens.
Journal of Poultry Science, 87: 536-540.

Gutierrez O., Zhang C., Cartwright A. L., Carey J. B. and Bailey C. A. 2007. Use of guar by- products in high-
production laying hen diets. Poultry Science, 86: 1115-1120.

Hassan S. M. 2008. Antimicrobial activities of saponin-rich guar meal extract. Ph.D. Thesis, Texas A&M
University. Pages: 32-35.

Hassan S. M., EL-Gayar A. K., Cadwell D. J., Bailey C. A. and Cartwright A. L. 2008. Guar meal ameliorates
Eimeria tenella infection in broiler chicks. Veterinary Parasitology, 157: 133-138.

Hassan S. M., Haq A. U., Byrd J. A., Berhow M. A., Cartwright A. L. and Baily C. A. 2010. Haemolytic and
antimicrobial activities of saponin-rich extracts from guar meal. Food Chemistry, 119: 600-605.

Jackson M. E., Geronian K., Knox A., McNab J. and McCartney E. 2004. A dose-response study with the feed
enzyme B-mannanase in broiler provided with corn-soybean meal based diets in the absence of antibiotic. Poultry
Science, 83: 1992-1996.

Johnson I. T. and Gee M. 1981. Effect of gel-forming gums on the intestinal unstirred layer and sugar transport in
vitro. Gut, 22: 398-403.

Kamran M., Talat N. P., Athar M. and Zulfiqar A. 2002. Effect of commercial enzyme (Natugrain) supplementation
on the nutritive value and inclusion rate of guar meal in broiler rations. Poultry Science, 6: 167-173.

Kocher A., Choct M., Porter M. D. and Broz J. 2002. Effects of feed enzymes on nutritive value of soyabean meal
fed to broilers. British Poultry Science, 43: 54-63.

Lee J. T., Bailey C. A. and Cartwright A. L. 2003b. B-mannanase ameliorates viscosity-associated depression of
growth in broiler chickens fed guar germ and hull fractions. Poultry Science, 82: 1925-1931.

Lee J. T., Bailey C. A. and Cartwright A. L. 2003a. Guar meal germ and hull fractions differently affect growth
performance and intestinal viscosity of broiler chickens. Poultry Science, 82: 1589-1595.

Lee J. T., Bailey C. A. and Cartwright A. L. 2009. In vitro viscosity as a function of guar meal and -mannanase
content of feeds. International Journal of Poultry Science, 8 (8): 715-719.

Lee J. T., Conner S., Haq A. U., Bailey C. A. and Cartwright A. L. 2004. Quantitative measure ement of negligible
trypsin inhibitor activity and nutrient analysis of guar meal fractions. Journal of Agriculture and Food Chemistry,
52: 6492-6495.

Lee J. T., Connor-Appleton S., Bailey C. A. and Cartwright A. L. 2005. Effects of guar meal by-products with and
without B-mannanase Hemicell on broiler perfromance. Poultry Science, 84: 1261-1267.

Li Y., Chen X., Chen Y., Li Z. and Cao Y. 2010. Effects of B-mannanase expressed by Pichia Pastoris in corn-
soybean meal diets on broiler performance, nutrient digestibility, energy utilization and immunoglobulin levels.
Animal Feed Science and Technology, 159: 59-67.

Maria S. J., Patricia I. P., Teresa R., Jose A. M., Luis M. A., Manuel C., Gilbert J. and Carlos M. G. A. 2006.
Galactanases and Mannanases improve the nutritive value of maize and soybean meal based diets for broiler chicks.
Journal of Poultry Science, 43: 344-350.

Nadeem M. A., Anjum M. I, Khan A. G. and Azim A. 2005. Effect of dietary supplementation of Non-starch
polysaccharide degrading enzymes on growth performance of broiler chickens. Pakistan Veterinary Journal, 25(4):
183-188.

Naqgvi L. U. and Nadeem A. 2004. Bioavailability of metabolizable energy through kemzyme supplementation in
broiler ration. Pakistan Veterinary Journal, 24(2): 98-100.

Pettey L. A., Carter S. D., Senne B. W. and Shriver J. A. 2002. Effects of p—mannanase addition to corn-soybean
meal diets on of growth performance, carcass traits, and nutrient digestibility of weanling and growing-finishing
pigs. Journal of Animal Science, 80: 1012-1019.

SAS Instituate. 2001. SAS/STAT users Gonid. Releas 8.02 ed. SAS Institute Inc., Cary, NC, USA.



Shirzadi H., Moravej H. and Shivazad M. 2010. Influence of non starch polysaccharide degrading enzymes on the
meat yield and viscosity of jejunal digesta in broilers fed wheat / barley diet. African Journal of Biotechnology,
9(10): 1517-1522.

Tumova E., Skrivan M., Skrivanova V. and Kacerovska L. 2002. Effect of early feed restriction on growth in broiler
chickens,turkeys and rabbits. Czech Journal of Animal Science, 47(10): 418-428.

Verma S. V. S. and McNab J. M. 1984a. Chemical, biochemical and microbiological examination of guar meal.
International Journal of Poultry Science, 19: 164-170.

Wu G., Bryant M. M., Voitle R. A. and Roland D. A. 2005. Effect of B-mannanase in corn-soy diets on commercial
leghorns in second-cycle hens. Poultry Science, 84: 1261 -1267.

Zakaria H. A. H., Jalal M. A. R. and Ishmais M. A. A. 2010. The influence of supplemental multi-enzyme feed
additive on the performance, carcass characteristics and meat quality traits of broiler chickens. International Journal
of Poultry Science, 9(2): 126-133.

Zhang C. 2004. Evalution of guar meal as a source of prebiotic galactomannans for laying hens. Ph.D. Thesis, Texas
A&M University. Pages: 13-14-25.

Zou X. T., Oiao X. J. and Xu Z. R. 2006. Effect of B-mannanase (Hemicell) on growth performanee and immunity
of broilers. Poultry Science, 85: 2176-2179.



Animal Production Research
Vol. 4, No. 4, 2016 (75-87) T

University of Guilan

Effect of guar meal and Hemicell enzyme on performance and
carcass characteristics in broiler chicks

H. NabipourAfrouzil*, M. Rezaeiz, V. Taghizadeh3

1. Department of Animal Science, College of Agriculture, Sari vocational University, Sari, Iran

2. Department of Animal Science, College of Animal Science and Fisheries, Agricultural Science and Natural Resources University,
Sari, Iran

3. Research and Development Unit, Zarbal Co., Amol, Iran

(Received: 18-6-2015 — Accepted: 9-2-2016)

Abstract

This experiment was conducted to investigate effects of different levels of guar meal (0, 5, and 10 %) and Hemicell
enzyme (0 and 0.05 %) on performance and carcass characteristics in broiler chickens during grower and finisher
periods in 2x3 factorial arrangement with a randomized complete block design. 360 Ross male broiler chicks with 6
treatments, 4 replicates and 15 chicks in each experimental unit in 4 blocks were reared for 42 days. During the
experiment, feed intake, weight gain and feed conversion ratio were measured. To evaluate carcass components at
42 d, four birds from each treatment were selected and weights of carcass, thighs, breast, abdominal fat, liver, spleen
and pancreas were determined as percentages. Results of this study indicated, using of guar meal up to 5% in the
diet had no significant effect on performance and carcass components, but using of guar meal up to 10 % without
enzyme in the diet compared to the control were decreased feed intake (4098.21 vs. 4346.07 g), weight gain
(1822.75 vs. 2092.83 g), and increased feed conversion ratio (2.26 vs. 2.08) in total period of rearing (P<0.05).
Adding of enzyme to the diet containing 10% guar meal improves feed intake and feed conversion ratio, but had no
effect on weight gain (P<0.05). using of guar meal up to 10 % without Hemicell enzyme in the diet compared to the
control were significantly reduced carcass (70.32 vs. 71.50) and breast (32.93 vs. 33.60) Percentages (P<0.05). In
general, the results of this experiment showed that use of up to 5% guar meal without the use of Hemicell enzyme or
up to 10 % guar meal with Hemicell enzyme in diets broiler had no adverse effect on performance and carcass
components.
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