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ABSTRACT

To study effects of enzyme supplementation of geat (GM)-included diets on productive performan€éaying
hens, a total number of 144 Lohmann LSL-Lite heesewdivided in 24 cages (n = 6) and a 3 x 2 facibri
arrangement of treatments was employed. Six isoricahnd iso-nitrogenous diets including three levef guar
meal (0.0, 25.0 and 50.0 g Ky with and without enzyme (Hemicell®, 0.0 and 0kgg') were assigned to hens in
4 cages (replicates). Dietary GM inclusion sigrafitly affected egg production (EP) on weeks 1,d @&as well as
the overall trail period. Dietary treatments didtraffect FI in the present experiment. Egg massg@hen’day )
in hens fed GM-included diet decreased during wdekf trial. Including GM to diet of laying heaffected FCR
during weeks 1, 4, 6 as well as the overall triatipd (weeks 1-6). Hens fed diet with 5.0 g GM/18Agwed
increased FCR compared with the birds fed the abr@ind those fed the diet with 2.5 g GM/ 100g diging the
trial. Enzyme supplementation did not affect FC&sd#l on the results of this investigation it carcbecluded that
adding 5% GM to laying hens' diet has adverse &ffen their productive performance and it seems tigss can
tolerate GM in the diet up to 2.5% with no detriradreffects on EP, EM and feed efficiency
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INTRODUCTION

Currently, guar meal is sold at about half the gori¢ soybean meal, making it an appealing potestiairce of
protein in animal feeds. On the opposite side,aisguar meal in poultry feed has been limited bseanf reported
adverse effects, which include diarrhea, depregsedth rate, and increased mortality, when fedetgtively high
levels [1]. Residual guar gum, a highly viscousag@dmannan polysaccharide, is probably the prinfacyor
responsible for the reported ill effects [1], altigb other antinutritional factors such as sapofthand polyphenols
[3] have been reported to cause liver, kidney, emestinal damage in mice and rats [4, 5]. Impngvpoultry
performance by dietary manipulation has been th& gb nutritionists. Using feed additives like enzss [6],
organic acids [7] or medicinal plants [8, 9] hasmbeeported by other researchers. Addition of feeeymes to
improve dietary nutrient utilization has become yap during the last 10 yr. There are growing iests in the
potential of other enzyme products to improve pantnce of poultry provided with corn-soybean mesdda diets.
Hemicell is a fermentation product Bacillus lentus Its active ingredient i8-mannanase, which can hydrolyze
mannan in feed?-Mannan in ingredients such as guar, soybean rapdlsesame meal, is a powerful antinutritional
factor. f-Mannans are linear polysaccharides composed @fatgy D-mannose units with1,4 bonds and D-
galactose units. Some studies have been conduxtedhtuate the effect gFmannanase on nutrient utilization in
several monogastric species. It has been repohtatiftmannan significantly reduced growth and increased
feed:gain ratio in broilers [10, 11]. Also, Daskirat al. [10] demonstrated th&imannanase improved the feed:gain
ratio and reduced the water: feed ratio and drglfeatput of broilers by degrading tffanannans. Odetallah et al.
[12] indicated thaf-mannanase also improved feed efficiency of swimgk tarkey, respectively. In addition, corn-
soybean meal based diets are the most populaedoing broilers as well as laying hens in the Irdlso, soybean
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meal containgt-mannan and its derivatives such fagalactomannan anf-glucomannan. Diet inclusion ¢f-
mannanase reduced intestinal viscosity and incdegisevth and feed efficiency [13].

This experiment was conducted to assess effeannfme supplementation of guar meal (GM)-includiedsdon
productive performance of laying hens.

MATERIALSAND METHODS

A total number of 144 Lohmann LSL-Lite hens weradamly divided in 24 cages (n=6). Hens in 4 cages
(replicates) were assigned to feed on one the xgberamental diets. Based on a 3x2 factorial arremege of
treatments, six iso-caloric and iso-nitrogenoussd{ME =2720 Kcal/Kg and CP=145 g/kg) including guaeal
(0.0, 25 and 50.0 g/kg) and enzyme (0.0 and 0.g)gllere formulated (table 1). Collected data ofifegake (FI),
egg production (EP), egg mass (EM), and calculéeed conversion ratio (FCR) during 6-week trialipgrwas
analyzed based on completely randomized desigiy @&iiM procedure of SAS.

RESULTSAND DISSCUSION

Effects of diet GM inclusion and enzyme supplemgmteon EP (%) of laying hens are presented inet&blDietary
treatment affected EP in the present experimentuding GM to diet of laying hens affected EP dgrimeeks 1, 4,
5 as well as the overall trial period (weeks 1H@ns fed diet with 5 g GM/100 g showed decreaseddtipared
with the birds fed control and those fed the dighw.5 g GM/100g during the trial; however, théfelience was
statistically significant only on week 4. Hens talied GM in their diet up to 5% during this expesimh with no
significant effect on EP in assessment of whola fseriod (weeks 1-6), but EP in hens fed diet \Bith GM was
lower than the two other experimental groups (PZ0.®AImost the similar results were reported by eoth
researchers [14]. They concluded that including @Maying hens’ diets more than 3% decreased prdduc
performance. There was no significant interactietween GM and enzyme on EP, except for week 6 (). On
week 6, the higher EP was seen in laying hensHeddtet included 2.5% GM supplemented wftmannanase.
These results might be attributed to the fact that GM by-product has higher concentrations ofdgsi gum
therefore providing more substrate for the enzyid. [Some studies reported that there was no negetipact on
productive performance after adding GM without angyto diets at concentrations up to 2.5% in brailécks [13,
16] or 5% in laying hen diets [17]. Lee et al. [¥Bported that GM can be used up to 5% wWihannanase enzyme
in broilers; however, in our study enzyme suppletaéon as the main effect of factorial arrangendidtnot affect
EP. The work of Verma and McNab [1] showed thatrkgative effects of GM were more pronounced inngpu
birds. It appears the maximum percentage of GM @pyate for poultry diets is dependent on the lsiraje. Since
an increase in viscosity is more detrimental tongmr chicks [18]; further, low levels inclusion the GM into the
layer diets should not lead to depressed produdtighe later stages of production. The growth bitton of GM
was significantly less in broiler chickens when @#s included in the grower dies the starter diet [1]. Generally,
viscosity increased with each treatment as digeateled through the small intestine from duodertaggjunum to
ileum. lleal viscosities were more sensitive andsistent to changes in diet composition than ategments of the
small intestine. Significant increases in intedtiviacosity decrease body weight gain in broileickans [18-20].
On the opposite side, viscosity reduction has tmeggested as a primary reason for improved perioceavith
certain endolytic enzymes used in association wéHey-based highly viscous cereals [21]. Growtd digesta
viscosity were related inversely, which also waseslsed when other highly viscous ingredients wacdutded in
broiler diets [19, 21, 22]. Reductions in EP anedfefficiency, resulting from highly viscous ingieks have been
attributed to increased intestinal viscosity, wlhsrenzyme supplementation has overcome these veegdtects
[19-22].

Effects of diet GM inclusion and enzyme supplemgémtaon FI (g hen'day ) of laying hens are presented in
table 3. Dietary treatments did not affect FI ie firesent experiment. Effects of diet GM inclusamd enzyme
supplementation on FCR (g: g) are presented iretdbDietary treatment affected FCR in the presaperiment.
Including GM to diet of laying hens affected FCRidg weeks 1, 4, 6 as well as the overall trialigei(weeks 1-
6). Hens fed diet with 5.0 g GM/100g showed inceelaBECR compared with the birds fed the control thode fed
the diet with 2.5 g GM/ 1009 diet during the triagwever, the difference was statistically sigmificonly on weeks
1, 4 and the overall trial period (weeks 1-6). Eneysupplementation did not affect FCR. There wasigwificant
interaction between GM and enzyme on FCR, excepiéek 6 (P=0.047). The worst FCR was seen in &ms fied
diet with 5.0 g GM/ 100g diet without enzyme duringek 6 of trail.

Effects of adding GM to diet and enzyme supplent@riaon egg weight (EW) are presented in table ietddy
treatment affected EW in the present experimemiutiing GM to the diet of laying hens affected EMgtjduring
week 1. In the present experiment dietary enzyrpplsmentation caused decreased EW during weeksAwith as
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the overall trail period (weeks 1-6). There wasstatistically significant interaction between d@&W inclusion and
enzyme supplementation on EW.

Egg mass (g egg hehday %) in hens fed GM-included diet decreased duringksek5 of trial as it is showed in
table 6. There was no significant effect of dietanzyme supplementation on egg mass. There wenéicimt
interactions between GM and enzyme on egg masaglureeks 1 and 6 as well as the overall experirhgetéod
(weeks 1-6).

Tablel. Ingredientsand calculated analysis of experimental diets

Guar meal (g /100 g) 0.0 25 5.0

0.04 0.04 0.04
Hemicel (g /100 g) 0.00 0.04 0.00 0.04 0.00 0.04

g /100 g diet

Corn 6785 6785 67.29 67.29 66.73 66.73
Soybean meal 19.94 1994 16.68 16.68 13.40 13.40
Dicalcium phosphate  0.97 0.97 0.98 0.98 0.99 0.99
Lime stone 9.12 9.12 9.12 9.12 9.13 9.13
Common salt 0.27 0.29 0.30 0.30 0.30 0.30
Guar meal 0.00 000 250 250 500 5.00
Hemicell 0.00 0.04 0.00 0.04 0.00 0.04
Vit. & Min. Premix* 0.25 0.25 0.25 0.25 0.25 0.25
Sand 126 122 260 256 393 3.89
DL-Methionine 0.06 0.06 0.04 0.04 0.02 0.02
Calculated analysis
ME (Kcal/kg) 2720 2720 2720 2720 2720 2720
Crude protein (%) 1458 1458 1458 14.58 14.58 584.
Ether extract (%) 2.74 2.74 2.83 2.83 2.94 2.94
Crude fiber (%) 289 289 286 286 263 263
Calcium (%) 3.75 3.75 3.75 3.75 3.75 3.75
Available P (%) 0.29 0.29 0.29 0.29 0.29 0.29
Lys (%) 071 071 068 068 065 0.65
Met (%) 0.31 0.31 0.30 0.30 0.30 0.30
Met & Cys (%) 0.56 0.56 0.59 0.59 0.63 0.63

The vitamin and mineral premix provide the follogiquantities per kilogram of diet: vitamin A, 10000J (all-
transretinal); cholecalciferol, 2,000 IU; vitamin E, 20 (a-tocopheryl); vitamin K3, 3.0 mg; riboflavin, 18rfg;
niacin, 50 mg; D-calcium pantothenic acid, 24 nigplme chloride, 450 mg; vitamin B12, 0.02 mg; fo#cid, 3.0
mg; manganese, 110 mg; zinc, 100 mg; iron, 60 nogper, 10 mg; iodine, 100 mg; selenium, 0.2 mg; and
antioxidant, 250 mg

Table 2. Effects of dietary inclusion of guar meal (0, 25 and 50 g/kg) and enzyme supplementation (0 and 0.4g/kg) on egg production (%)
of laying hens

Eaa nroductio (%)

Weeks of trie 1 2 3 4 5 6 1-6
Treatmers
Enzvmda/100a
0.0C 85.71 77.97 821¢ 83.5: 825/ 825 82.4(
0.0 84.7: 839 86.7( 82.3¢ 83.3: 821« 83.8¢
Guar meéa/100a
0.0C 86.3(* 82.7: 83.0¢ 8397 86.9C 80.6¢ 83.92
2.5(C 88.9¢ 81.5¢ 88.6¢ 88.9¢ 85.1: 86.9( 86.7(
5.0C 80.3® 7857 815:/ 75.8¢ 76.7¢ 79.4¢ 78.71
Guar mee Enzvme
0.0C 0.0C 90.47 79.1¢ 82.7¢ 86.31 92.2¢ 85.7F 86.1F
0.0C 0.0 82.1¢ 86.31 83.3¢ 815¢/ 815: 755¢ 8177
2.5(C 0.0C 89.8¢ 80.3¢ 88.0¢ 92.2¢ 83.3: 857F 86.6C
2.5C 0.0 88.0¢ 82.7¢ 89.2¢ 8571 86.9C 88.0¢ 86.8C
5.0C 0.0C 76.7¢  74.4( 755¢ 72.0: 72.0: 76.1¢ 745C¢
5.0C 0.0 83.9: 82.7: 87.4¢ 79.7¢ 815: 827 83.07
SEM 3.14 3.71 3.31 3.1z 4.1¢ 2.91 2.4z
CVv 7.31 9.32 7.8t 7.5: 10.0¢ 7.0€ 5.8¢
Source of variatic Probability
Guar mes 0.037 0532 0102 0.002 0.05¢ 0.04- 0.012
Enzvme 0.70z 0.06¢ 0.10¢ 0.64¢ 0.81¢ 0.86¢ 0.471
Enzvme x Guar mee 0071 070¢ 0.18¢ 0.06¢ 0.06¢ 0.027 0.047

a-b Means within a column (within main effectshwib common superscript differ significantly (P 8®), SEM= Standard error of means
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Table 3. Effects of dietary inclusion of guar meal (0, 25 and 50 g/kg) and enzyme supplementation (0 and 0.4g/kg) on feed intake (g hen*

day™?) of laying hens

Eeed intake (a hc*dav D
A

Weeks of trie 1 2 6 1-6
Treatmers
Enzvme
0.0C 119.5¢ 119.4¢ 119.1° 119.0 121.4¢ 119.0¢ 119.6:
0.0 119.6: 119.7¢ 118.7° 119.4( 121.8¢ 118.4 119.6:
Guar mee
0.0C 119.5¢ 119.7 118.6¢ 119.0 122.3( 118.0: 119.5¢
2.5(C 119.6° 119.27 118.4. 119.0¢ 122.0¢ 118.1¢ 119.4¢
5.0C 119.5¢ 119.8: 119.7¢ 119.5¢ 120.5¢ 120.0( 119.8¢
Guar mee Enzvme
0.0C 0.0C 119.6° 119.9¢ 119.4¢ 119.8: 120.8( 120.0( 119.9¢
0.0C 0.04 119.4¢ 119.4¢ 117.8¢ 118.2 123.8 116.0¢ 119.1¢
2.5(C 0.0C 119.6¢ 118.8 118.3¢ 118.0¢ 122.8¢ 117.1° 119.1¢
2.5(C 0.04 119.7( 119.7: 118.5: 120.0( 121.2¢ 119.1¢ 119.7:
5.0C 0.0C 119.4¢ 119.6¢ 119.6° 119.1¢ 120.6¢ 120.0( 119.7°
5.0C 0.04 119.6° 120.0( 119.9: 120.0( 120.5( 120.0( 120.0:
SEM 0.1¢4 0.37 0.9: 0.92 1.1< 2.01 0.3¢4
CVv 0.2¢ 0.6: 1.5€ 1.5¢ 2.32 3.3¢ 0.5€
Source of variatic Probability
Guar mes 0.73¢ 0.327 0.32¢ 0.77¢ 0.44( 0.561 0.407
Enzvme 0.79¢ 0.38¢ 0.59¢ 0.631 0.722 0.69¢ 0.97¢
Enzvme x Guar me 0.40¢ 0.22¢ 0.547 0.17¢ 0.27¢ 0.34( 0.13¢

SEM= Standard error of means

Table 4. Effects of dietary inclusion of guar meal (0, 25 and 50 g/kg) and enzyme supplementation (0 and 0.4g/kg) on feed conversion
ratio (g feed: g egg) of laying hens

Eeed conversion ratio (o feedead’

Weeks of triz 1 2 3 4 [} 6 1-6
Treatmer
Enzvme
0.0C 2.21 2.4( 2.2¢ 2.2( 2.2¢ 2.2C 2.2F
0.04 2.27 2.2¢ 2.14 2.21 2.2¢ 2.2C 2.2F
Guar mee
0.0C 2.14 2.22 2.2C 217 2.1¢F 2.2¢ 2.1¢
2.5C 217 2.27 2.0€ 2.0 2.21 2.1C 2.1
5.0C 2.4 2.4¢€ 2.31 2.4€ 2.5( 2.3¢ 2.42
Guar mee Enzvme
0.0C 0.0C 2.0C 2.3¢ 2.2¢ 2.1C 1.9¢ 2.1% 2.1
0.0C 0.04 2.2¢ 2.11 2.17 2.2¢ 2.3¢ 2.3e¢ 2.2€
2.5C 0.0C 2.14 2.2¢€ 2.01 1.8¢ 2.2¢ 2.04 2.0¢
2.5C 0.04 2.2C 2.2¢ 2.11 2.2C 2.1¢ 2.1¢bc 2.1¢
5.0C 0.0C 2.51 2.6 2.47 2.6C 2.6¢ 2.4¢ 2.5E
5.0C 0.04 2.3¢ 2.31 2.1 2.37 2.31 2.303 2.3C
SEM 0.0¢ 0.11 0.0¢ 0.12 0.17 0.0¢ 0.0¢
CcV 8.0¢ 9.8¢ 8.5C 10.5¢ 15.6¢ 7.3t 7.2¢
Source of variatic Probability
Gliar mes 001z 0.12¢ 0.0K: 0.00F N.14¢ 0.00¢ 0.00¢
Enzvme 0.44¢ 0.101 0.24¢ 0.423 0.95¢ 0.25( 0.93]
Enzvme x Guar me 0.053 0.38¢ 0.10¢ 0.08¢ 0.13( 0.047 0.05]

a-b Means within a column (within main effectsywib common superscript differ significantly (P 8®), SEM= Standard error of means

Table5. Effects of dietary inclusion of guar meal (0, 25 and 50 g/kg) and enzyme supplementation (0 and 0.4g/kg) on aver age egg weight

(9) of laying hens

Eaa weiaht (o
4

Weeks of trie 1 2 3 6 1-6
Treatmer
Enzvmea/100a
0.0C 63.82 64.81 65.6( 66.39: 66.27 66.0¢° 65.5C
0.0¢ 62.1¢ 64.0¢ 63.9( 63.87t 64.27 63.5¢ 63.62
Guar mee
0.0C 64.9¢ 65.3¢ 65.0¢ 65.5( 66.07 65.7° 65.4¢
2.5C 61.8¢ 64.7¢ 64.7( 65.7:2 65.0¢ 65.1°% 64.57
5.0C 62.1%° 63.2¢ 64.5( 64.1¢ 64.67 63.6% 63.7¢
Guar mee Enzvme
0.0 0.0 66.3¢ 65.12 64.8¢ 66.1¢ 67.01 66.6:2 66.0°
0.0C 0.04 63.5¢ 65.5¢ 65.2¢ 64.81 65.12 64.8¢ 64.8¢
2.5C 0.0C 61.8% 66.0( 66.6¢ 68.1¢ 66.5¢ 67.4% 66.12
2.5C 0.04 61.72 63.4% 62.7% 63.2¢ 63.€ 62.8¢ 62.9¢
5.0C 0.0C 63.1¢ 63.32 65.2¢ 64.7¢ 65.2¢ 64.2¢ 64.3¢
5.0C 0.04 61.1( 63.2( 63.7¢ 63.5¢ 64.0¢ 63.0¢ 63.1:2
SEM 1.0C 1.17 1.14 1.3¢ 1.0C 1.1¢ 0.9¢
CVv 3.1¢ 3.6 3.5¢ 4.2¢ 3.07 3.67 2.8¢
Source of variatic Probability
Guar mes 0.00¢ 0.22( 0.887 0.48¢ 0.37¢ 0.23¢ 021
Enzvme 0.05¢ 0.45: 0.08¢t 0.03¢ 0.02¢ 0.01¢ 0.02¢
Enzvme x Guar me 0.40¢ 0.427 0.197 0.34¢ 0.681 0.33: 0.48¢

a-b Means within a column (within main effectsywid common superscript differ significantly (P 8®), SEM= Standard error of means

Scholars Research Library

3007



Hosseln Reza Shahbazi Annals of Biological Research, 2012, 3 (6):3004-3008

Table 6. Effect of dietary inclusion of guar meal (0, 25 and 50 g/kg) and enzyme supplementation (0 and 0.4g/kg) on (g egg hen *day %)

Eqg masy(g eqg he"*day %)

Weeks of triz 1 2 3 4 5 o) 1-6
Treatmer
Enzvm«(a/100a 54.7C 50.4¢ 53.9¢ 556¢/ 54.7° 54.5. 54.0
8'8& 5261 53.66 554: 526:/ 535f 5221 53.3¢
Guar meza/100a 55.9¢ 5391 54.07 54.9°% 5747 53.0: 54.9(
0.0C 55.2¢ 52.7¢ 57.4: 587F 554 564¢ 56.01
g.g% 49.8. 49.5. 525¢ 487% 495¢ 50.5¢  50.1%
Guar me: Enzvm¢ 59.7¢€ 51.3: 53.7¢ 57.1/ 6181 57.0¢ 56.82
0.0C 0.0C 522%™ 56.4¢ 54.37 527 53.1: 489¢ 52.9¢&
0.0C 0.C4 56.0% 53.06 58.7¢ 63.0¢ 555! 575¢ 57.3%
2.5C 0.0C 54.4(* 525 56.07 54.37 55.2¢( 554%™ 5467
2.5C 0.C4 48.2F  46.9¢ 49.2F 46.6¢ 46.9( 48.92° 47.88
5.0C 0.0C 51.37 52.0¢ 558 50.8( 522 5226 524%™
5.0C 0.c4 3.84( 458t 435 5141 588 4.16: 3.33¢
SEM 1.92 22¢ 217 257 2.9¢ 2.0¢ 1.6€
CcV 7.1F 8.81 7.9¢  9.4¢ 10.81 7.8C 6.21
Source of variatic Probability
Guar mes 0.00¢ 0167 0.09¢ 0.00° 0.03¢ 0.03F 0.00F
Enzvme 0213 010¢ 041 016¢ 062 019(  0.64

Enzvme x Guar me 004 0381 012 006% 008 0.04 0.04:
a-b Means within a column (within main effectsywid common superscript differ significantly (P 8®), SEM= Standard error of means

CONCLUSION

Based on the results of this investigation it cancbncluded that adding 5% GM to laying hens' Has adverse
effects on their productive performance and it se¢nat hens can tolerate GM in the diet up to 2¥i% no
detrimental effects on EP, EM and feed efficiency.
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