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Abstract: This experiment was carried out in order to survey the combination effect of Ethylenediamine-
tetraacetic Acid (EDTA) and microbial phytase on the egg quality characteristics in commercial laying hens of
Hy-line (W-36) strain in 53-64 week of age. In this experiment 192 laying hens were examined. The experimental
design was completely randomized design with a 3%2 factorial arrangement with three levels (0.0, 0.1 and 0.2%)
of ethylenediaminetetraacetic acid and 2 levels (0.0 and 300 FTU kg™") of microbial phytase in low available
phosphorus diets with 6 treatments, 4 replicates and 8 hens mn each replicate. The criteria used to assess were
specific gravity, eggshell thickness, Hough unit, eggshell weight and eggshell ash. The results showed that
mteraction effect of ethylenediammetetraacetic acid x phytase on specific gravity, Hough unit and eggshell
weight was significant (p=<t0.05). Adding of ethylenediaminetetraacetic acid to low available phosphorus diets
had not mfluence on the egg quality characteristics in laying hens. Phytase addition i low available
phosphorus diets, increased eggshell weight and eggshell thickness significantly (p<0.05). Also, phytase

addition n low available phosphorus diet did not improve eggshell ash.
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INTRODUCTION

The environment contamination with phosphorus
which is caused by animals, recently, has been an
umportant 1ssue. Monogastric animals consume diets
based on oil seed meals and crops. These diets contain
high amounts of phosphorus in phytase or phytic acid
forms. Commonly, phytase, which has known activity in
the intestine of poultry, isn't available (Nelson, 1976).
Various feed additives are used m order to mcrease the
use of phosphorus and decrease the excretion of
phosphorus in poultry and swine. Tt is known that the
phytase (Edwards, 1993; Biehl et al, 1995; Biehl and
Baker, 1996; Gordon and Roland, 1997) vitamin D and
it's products (Edwards, 1993, 2002; Biehl et al., 1995
Angel et al, 2001, Snow et al., 2004) and citric acid
(Boling et ai., 2000, 2001; Rafacz et al., 2003, Snow et al.,
2004) can affectively use to develop the availabilities of
phytate in non-ruminant ammals.

There is little information to say that if organic acids
(except of citric acid) can improve the availability of
phytate phosphorus in poultry. The EDTA is an organic
acid which has smmilar potential with citric acid, and it
increases availably of same minerals. EDTA is a strong
chelate and it improves the absorption rate of minerals of
diets in poultry.

Previous studies indicated that, supplementing diets
which contain plant protein with EDTA, improved
absorption of (Zn™) in turkey chicks (Kratzer ef al., 1959)
and chicks (O’Dell et al., 1964). Maenz et al. (1999)
showed that EDTA increased the hydrolysation of
phytate phosphorus from canola meal when associated
with microbial phytase in vitro experiments. It seems that
EDTA comparatively links to the calcium and decreases
it's ligand to the phytate. Consequently it bounds the
formation of insoluble calcium-phytate complexes and
makes phytate of the diet sensitive to the endogenous
and exogenous phytase.

The aim of this study was to evaluate the effect of
EDTA and microbial phytase on the availability of phytate
phosphorus and the effect of EDTA on the efficacy of
microbial phytase in low available phosphorus diets. Also
to see that if these supplements affect the qualitative
traits of egg which fed soybean meal corn based diets.

MATERIALS AND METHODS

A total of 192, 53 week old Hy-Line (W-36) laying
hens were exammed m this study m age of we used
53 weeks to 64 week. Hens were distributed in completely
randomized design mcluded 6 treatments with 4
replications and 8 hens in each replicates. Microbial
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Table 1: Ingredients and nutrient composition (g kg™!) of experimental diets during laying (53-64) week of age

Treatment
Tngredients 1 2 3 4 5 6
Comn 664.4 663.8 663.4 662.8 662.4 661.8
Soybean meal (44%) 211.2 211.3 2114 211.5 221.6 221.7
Soybean oil 12.1 12.3 12.4 12.5 12.7 12.8
Calcium carbonate 81.2 81.2 81.2 81.2 81.2 81.2
Oyster shell 20 20 20 20 20 20
Salt 1.5 1.5 1.5 1.5 1.5 1.5
Sodium bicarbonate 3.6 3.6 31 31 2.6 2.6
Premix ® 5 5 5 5 5 5
DL-Methionine 1 1 1 1 1 1
EDTA (99%) - - 0.1 0.1 0.2 0.2
Phytase® - 0.3 - 0.3 0.3
Calculated analysis (data on dry matter)
ME (Kcal kg™%) 2817 11.78 11.78 11.78 11.78 11.78
Crude protein (gkg™) 150 150 150 150 150 150
Available P (gkg™) 1 1 1 1 1 1
Total P (gkg™)) 32 3.2 3.2 3.2 3.2 3.2
Calcium (gkg™) 38 38 38 38 38 38
Methioninet+cystine (g kg™!) 6 6 6 6 6 6
Lysine (gkg™) 74 7.4 7.4 7.4 7.4 7.4

a-Vitamin and mineral mix supplied/kg diet: vitamin A, 9000 IU; vitamin Ds, 2000 IU; vitamin E, 18 IU; vitamin Ks, 2 mg; Vitamin B; 1.8 mg; Vitamin
B., 6.6 mg; Vitamin By, 4 mg; vitamin By, 0.015 mg; Nicatinic acid, 35 mg; folic acid, 1 mg; biotin, 0.1 mg; choline chloride, 250 mg; ethosxy quin, 0.125;
Mn, 100 mg; Zn, 10 mg; cu, 100 mg; Se, 0.22 mg; I, 1 mg; Fe, 50 mg. b-|Natuphos® (BASF Crop., Mt. Qlive, NI) was used to supply 300 FTU microbial

phytase per kilogram of diet

phytase, was the product of BASF company (Natuphos®
500, BASF Crop., Mt. Olive, NT) and including 10000 unit
active phytase per gram. This product was informed of
white granules which derived from Aspergillus niger. The
ethylenediam inetetraacetic acid used in this experiment
was dehydrating EDT A-2Na 99%, which was added to the
diets after calculating purity percentage.
The 6 experimental diets were:

Control (C) with 0.1% available phosphorus ©.

C+ 300 FTU kg™ of microbial phytase.

C+0.1% EDTA.

C+0.1%EDTA +300 FTU kg ' of microbial phytase.
C+0.2% EDTA.

C+0.2%EDTA +300 FTU kg ™' of microbial phytase.

The diets had similar nutrient level except of
phosphorus regulated with NRC (1994)
recommendation. The ingredients of diets are showed n
Table 1. The used cages had 50 cm length, 50 cm wide and
50 ¢m height. Four hens were kept in each cage and every
2 cage were assumed as experimental unit. The experiment
was done 18 6 period, each 15 days sequential period.
Average temperature 1n all 6 periods was constant (19°C).
In order to evaluate the condition of flock, first data
collecting supplied in 1 month before starting the
experiment and it was found that there were no differences
in performance of treatments before the experiment. The
hens fed Ad-libitum and exposed to the 16 hlight and 8 h
darkness during a day. In order to adaptation to new diets
they were fed during 1 week before the experiment.

Wwere

214

In experimental period every 15 day the
characteristics of egg shell such as specific gravity,
Hough umts, dry shell weight, thickness and weight of
eggshell ash is measured.

For measwring egg specific gravity the produced
eggs from each experimental unit in 2 days before the end
of any period collected and then used floatation method
in salty water solution. At first 16 salty water solution
with concentration 1.05, 1.054, 1.058, 1.062, 1.066, 1.70,
1.074,1.078,1.082,1.086,1.090,1.094,1.098,1.102,1.106,
1.100, 1.140 supplied. These solutions supplied with
adding common salt to water and adjusted by Hydrometer
{(an mstrument to determine liquids specific weights with
desired level of differences). The eggshell thickness
measured with eggshell meter (OGAWA SEIKI Co. LTD.,
3rd Edn., OSK, 13469), which have ability to measuring
egg shell thickness up to 1.1 mm.

For estimation weight of eggshell at first extracted the
egg contents then dried the eggshell in fresh air for 48 h
and weighted, and fit as percentage of egg weight. For
eggshell ash measuring us put dried eggshell into oven
for 12 h with 600°C heat and changed it to ash and
estimated the percentage of it in eggshell.

Because of doing this research within 6 period of
sampling we used, the period effect as an one factor
inside the model when the analysis of data done and
because of no significant effects of period the all data of
6 period pooled together and inside designed model with
General Linear Models (GLM) procedures of SAS® (SAS
Institute, 1990) software was employed and significant
differences between treatments were separated using
Duncan’s multiple range test.
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Table 2: The Effect of EDTA and microbial phytase on the egg quality characteristics of laying hens (53-64) at whole period

Treatment
EDTA (%0 Phytase (FTU kg™!)  Specific gravity Eggshell thickness (mm) Hough unit Eggshell weight (%0) Eggshell ash (%)
0 0 Control) 1.060° 0.264 79.03* 9.62° 65.65
0 300 1.070° 0.284 77.40% 10.63° 71.73
0.1 0 1.065" 0.269 81.19® 10.27% 67.95
0.1 300 1.068® 0.277 72.99% 10.31%® 635.81
0.2 0 1.064" 0.263 79.41* 10.08° 69.07
0.2 300 1.068* 0.273 71.35° 10.20° 71.38
SEM Pooled 0.0013 0.0044 1.68 0.23 2.27
Main effects
EDTA 0 1.065 0.274 78.21 10.12 68.69
0.1 1.067 0.273 77.09 10.29 66.88
0.2 1.066 0.268 75.38 10.14 70.22
Phytase 0 1.063° 0.265 79.88* 9.99* 67.56
300 1.069* 0.278 73.91° 10.38* 69.64
Prohabilities
EDTA 0.3510 0.1529 0.1559 0.3293 0.2475
Phytase 0.0001 0.0001 0.0001 0.0002 0.2019
EDTA xPhytase 0.0055 0.1498 0.0417 0.0002 0.1224

-Means in columns with no common superscript differ significantly (p<0.05). 'Natuphos® (BASF Crop., Mt. Olive, NJ) was used to supply 300 U microbial

phytase per kilogram of diet

RESULTS AND DISCUSSION

In Table 2, the effects of EDTA and microbial
phytase on the qualitative traits of egg in commercial
layers are shown Results showed that the mteraction
effect of EDTA and microbial phytase significantly
affected egg weight (p<<0.01). Adding different levels of
EDTA to the low available phosphorous diets which is
supplemented with phytase, but supplementing low
available phosphorus diets with phytase increased the
egg weight (p<0.001).

The egg shell thickness increased in comparison to
the control group when 300 FTU per kg phytase was
added to the low available phosphorus diets (p<0.0001).
Otherwise, different levels of EDTA didn't have
significant effect. It seems that phytase releases available
phosphorus from phytic acid and other minerals from
phytin. It improves the weight and egg shell thickness.

Ram Rao et al. (1999) and Um and Paik (1999)
reported the same results. Lim ez «l (2003) indicated
that reduction in available phosphorus in diet (from
0.25-0.15%) in 31-40 week of age, didn't affect the egg
shell thickness in layers. They also reported that
supplementing low available phosphorus diets with
phytase, didn't affect the egg shell thickness. It wasn't the
same with other researches. It might be because of this
fact n this study reduction rate of available phosphorus
mn diets was from 0.3-0.1% (instead of 0.25-0.15%).

Hough umt decreased when 300 FTU per kg phytase
added to the low available phosphorus in comparison to
the groups which didn’t received any phytase. Tt is likely
because Hough unit affected with the height of albumin
and egg weight, the more the egg weight increases, the
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Hough unit decreases. In this study supplementing diets
with microbial phytase increased the egg weight (the data
doesn't published), it might be decreased the Hough umt.
Same researchers reported no sigmficant effect of
adding phytase to the diets of layers on the Hough umt
(Lim et al., 2003; Snow et al., 2004).

The eggshell weight significantly affected by
EDTA=phytase interaction (p<<0.001). Supplementing low
available phosphorus diets with 0.2% of EDTA and
phytase decrease the eggshell weight in comparison to
the diets with no EDTA and supplemented with phytase
(p<0.05). There was no significant difference between
groups which were fed diets with phytase and different
levels of EDTA. This indicates that supplementing diets
which contain microbial phytase with EDTA doesn't
increase the efficacy of microbial phytase.

CONCLUSION
From this study it could be deduced that:

s Supplementing low available phosphorus diets with
different levels of EDTA have no effect on
qualitative traits of egg (specific gravity, eggshell
weight, eggshell thickness, egg shell ash and Hough
umit).

» Addition EDTA to low available phosphorus diets
rich with microbial phytase couldn't affect efficacy of
microbial phytase in laying hens at 53-64 week age.

»  Addition 300 FTU kg™ microbial phytase to diets
containing (.1% available phosphorus diets based
on corn-soybean meal improves the eggshell quality
of laying hens in 53-64 week age.



J. Anim. Vet. Adv., 7 (2): 213-216, 2008

ACKNOWLEDGMENT

The authors gratefully acknowledge the excellent
financial and technical assistance Islamic Azad
University-Shabestar branch, of East Azerbaijan.

REFERENCES

Angel, R, AS. Dhandu, T.I. Applegate and
M. Christman, 2001. Phosphorus sparing effect of
phytase, 25-hydroxycholecalciferol and citric acid
when fed to broiler chicks. Poult. Sci., 80: 133-134.

Biehl, R R. and D.H. Baker, 1996. Efficacy of supplemental
1a-hydroxycholecalciferol and Microbial phytase for
young pigs fed phosphorus or amino acid deficient
com-soybean meal diets. J. Anim. Sci., 74: 2960-2966.

Biehl, RR., DH. Baker and H.F. Deluca, 1995. la-
hydroxylatedcholecalciferol
additively with microbial phytase to improve
phosphorous, zinc and manganese utilization in
chicks fed soy-based diets. T. Nutr., 125: 2407-2416.

Boling, 3.D., D.M. Webel, I. Marromichalis, C.M. Parsons
and D.H. Baker, 2000. The effects of citric acid on
phytate phosphorus utilization in young chicks and
pigs. I. Anim. Sci., 78: 682-689.

Boling-Frankenbach, S.D., I.L. Snow, C.M. Parsons and
D.H. Baker, 2001. The effect of citric acid on the
calcium and phosphorus requirements of chicks fed
corn-soybean meal diets. Poult. Sci., 80: 783-788.

Duncan, D.B., 1955. Multiple range and multiple F tests.
Biometrics, 11: 1-42.

Edwards, HM., 1993. Dietary 1, 25-dihydroxychol-
ecalciferol  supplementation
phytate phosphorous utilization in chickens. . Nutr.,
123: 567-5717.

Edwards, HM., 2002. Studies on the efficacy of
cholecalciferol and derivatives for stimulating
phytate utilization in broiler. Poult. Se1., 81: 1026-1031.

Gordon, R'W. and D.A. Roland, 1997. Performance of
commercial laying hens fed various phosphorus
levels, with and without supplemental phytase. Poult.
Sci, 76: 1172-1177.

compounds act

increases natural

Kratzer, FH., I.B. Alfred, PN. Davis, B.J. Marshall and
P. Vohra, 1959. The effect of autoclaving soybean
protein and the addition of ethylene di amine tetra
acetic acid on biological availability zinc for turkey
poults. I. Nutr., 68: 313-316.

Lim, H.8., H. Namkung and T.K. Paik, 2003. Effect of
phytase supplemention on the performance, egg
quality and phosphorus excretion of laying hens fed
different levels of dietary calcium and non phytate
phosphorus. Poult. Sci., 82: 92-99.

Maenz, D.D., CM. Engele-Schann, R.W. Newkirk and
H.L. Classen, 1999. The effect of minerals and mineral
chelators on the formation of phytate-resistant and
phytase-susceptible forms of phytic acid in solution
and in a slury of canola meal. Amim. Feed Sci.
Technol., 77: 177-192.

Nelson, T.S., 1976. The hydrolysis of phytate phosphorus
by chicks and laying hens. Poult. Sci., 55: 2262-2267.

National Research Council, 1994. Nutrient requirements
of poultry. 9th Edn National Academy Press
Washington, D.C., TI.S.A.

O'Dell, BI., JM. Yohe and I.E. Savage, 1964. Zinc
availability m the chick as affected by phytate,
calcium and ethylenediamine teraacetate. Poult. Sci.,
43: 415-419.

Rafacz, KA., C. Martinez, J.L.. Snow, D.H. Baker and
C.M. Parsons, 2003. Citric acid improves phytate
phosphorus utilization in two breeds of chicks fed a
corn-soybean meal diets. Poult. Sci., 82: 142.

Rama Rao, S.V., VR. Reddy and V.R. Reddy, 1999.
Enhancement of phytate phosphorus availability in
the diets of commercial broilers and layers. Amm.
Feed Sci. Technol., 79: 211-222.

SAS Institute, 1990. SAS/STAT User's Guide: Statistics.
Release 6.04 Edn. SAS Institute Inc., Cary, NC.
Snow, J.L., D.H. Baker and C.M. Parsons, 2004, Phytase,
citric acid and 1e¢-hydroxycholecalciferol improve
phytate phosphorus utilization in chicks fed a corn-

soybean meal diet. Poult. Sci., 83: 1187-1192.

UM, I.S. and LK. Paik, 1999. Effects of microbial phytase
supplemention on egg production, eggshell quality,
and mineral retention of laying hens fed different
levels of phosphorus. Poult. Sci., 78: 75-79.

216



