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An experiment was conducted to study the effect of microbial phytase (phyzyme
XP5000G) supplementation in broiler chicks' diets on the performance, serum total protein
(TP), minerals (Ca, Mg and P) and the serum enzyme activities (AST, ALT, LDH). A reference
-1
-1
diet adequate in calcium and non-phytate phosphorus (10.0 gkg Ca and 5 gkg nPP) and two
-1
-1
-1
-1
deficient diets in Ca and nPP (8.5 gkg Ca and 3.5 gkg nPP, and 7.5 gkg Ca and 2.5 gkg nPP)
-1
with or without phytase (0 and 100mgkg ) were offered to broiler chicks from 1 to 21 days of
age. Although the low-nPP diets had no significant effect on body weight gain (BWG) of chicks
(p>0.05) They increased (p<0.01) feed intake (FI) and feed conversion ratio (FCR) when
compared to the low-nPP diet supplemented with enzyme. Phytase had a favorable effect,
although non-significantly, on BWG of chicks fed very low level of nPP. Enzyme reduced the
feed intake (p<0.05) and improved the FCR of Ca-nPP deficient chicks (p<0.01). The decrease
in Ca-nPP content in the diet caused a significant increase in serum concentration of Ca (p< 0.05)
and decrease in P concentration (p< 0.05). Low Ca-nPP diets had no influence on serum Mg
concentration. Dietary phytase reduced the Ca level and increased the P level (p<0.05) of serum
in chicks fed with Ca-nPP deficient diets. The activity of LDH increased (p<0.01) in response to
low dietary Ca and nPP, deficient but there was no influence on serum ALT and AST activity
and TP content (p>0.05). Phytase supplementation reduced serum ALT (p<0.05) and had no
effect on AST (p>0.05). Serum LDH activity further increased (p<0.01) by phytase
supplementation. These results demonstrated that the performance of the chicks received low
levels of Ca and nPP with phytase was improved and the serum parameters were comparable
to those chicks fed with normal Ca-nPP diet.
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Abstract:

Introduction
Most cereal grains and oilseeds contain phytin
between 0.7% and 2%, which serves as the storage
form of phosphorus, representing 50% to 85% of the
*Corresponding author's email: mansoori@ut.ac.ir, Tel:
021- 61117105, Fax: 021-66933222

total P (Cheryan 1980).
Dietary phytin P is poorly digested by
monogastric animals, as seen in the excretion of
considerable quantities of P in manure from intensive
operations. The poor digestive utilization of phytinbound P by poultry and its consequences on diet cost,
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environment, and digestibility of minerals and
proteins have led to extensive research efforts
directed toward understanding the process of phytic
acid digestion.
There are several reviews on nutritional (Cheryan,
1980, Ravindran et al., 1995, Selle et al., 2000,
Adeola and Sands 2003) and environmental
(Jongbloed and Lenis, 1998) consequences of phytin,
as well as the application, structure, and kinetic
properties of phytase (Dvorakova, 1998; Liu et al.,
1998; Keshavarz, 2000; Yu et al., 2004). Phytase is
an enzyme that hydrolyzes phytate to inositol and
inorganic phosphate. The enzyme is at low level in the
chicken gastro-intestinal tract but is present in some
cereals such as wheat and triticale and at high
concentration in microbial sources. Supplementation
of diets with microbial phytase has proven to be an
effective and realistic method for enhancing the
digestibility of phytic acid (Nys et al., 1999). Phytase
reduces the need for supplemental inorganic P to the
diet and hence, the amount of P excreted into the
environment (Coelho, 1999, Kies, 1999, Selle et al.,
2000, Kies et al., 2001, Adeola and Sands 2003).
However, little is known about the effect of diets
deficient in Ca and nPP, and with phytase on serum
enzyme activity of broiler chicks. Therefore, the
objective of this experiment was to evaluate the effect
of phytase on body weight gain, feed intake, feed
conversion ratio, and serum concentrations of Ca, P,
Mg and total proteins as well as the activity of
enzymes AST, ALT and LDH, in corn-soy bean meal
based diets deficient in Ca and nPP compared to a
nutritionally adequate diet for broiler chicks.

Materials and Methods
Six hundred 1-day old Ross male, broiler chicks
(43±1.5g BW) were allotted to five treatments in a
completely randomized design. Each treatment was
replicated four times with thirty chicks in each
replicate. The chicks were provided the experimental
diets and the experiment lasted for 21 days. The birds
were housed in an environmentally controlled room
with raised wire floors. They were exposed to
continuous light for the first 2 days, then to 23 h light
and 1h darkness until 21 days of age. Chicks, feed, and
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water were checked twice daily, and feed in the mash
form and water was provided on an ad libitum basis
throughout the experiment.
A corn- soybean meal diet (C-SBM), adequate in
all nutrients (except Ca and nPP) for experimental
purposes was used. The diet (Table 1) provided
220gkg-1 crude protein and 2900 kcal MEkg-1, and
met all other nutrient requirements (NRC, 1994). The
dietary treatments were: 1) C-SBM, 10gkg-1 Ca and
5gkg-1 nPP (Diet 1); 2) C-SBM, 8.5gkg-1 Ca and
3.75gkg-1 nPP (Diet 2); 3) C-SBM, 7.5gkg-1 Ca and
2.5gkg-1 nPP (Diet 3); 4) Diet 2 + 100mgkg-1 phytase
(Phyzyme XP5000G, Danisco Animal Nutrition,
Marlborough, Wiltshire, SN8 1XN, UK); 5) Diet 3 +
100mgkg-1 phytase. The amount of enzyme added to
the diet was based on the manufacturer's
recommendations.
Growth Performance
At the end of experimental period, the birds were
weighed and feed consumption was recorded for feed
efficiency computation. Feed conversion ratio (FCR)
was calculated from the ratio of feed intake (FI) to
body weight gain (BWG) for the 21 days of
experimental treatment.
Serum Ca, P, Mg, ALT, AST, LDH and TOP
At 21 days of age, two birds were randomly
selected from each pen and blood samples (10ml)
were obtained by bleeding. Blood tubes were
centrifuged at 1200 ×g and supernatants were
collected in 1.5 ml Ependorf tubes and deep frozen (20°C) until measurement of minerals (Ca, P, Mg),
aspartate aminotransferase (AST), alanine
aminotransferase (ALT), lactate dehydrogenase
(LDH), and total protein (TOP) in serum using
commercial diagnostic kits and according to the
standard procedures (Eppendorf Blood Analyzer,
Model EPOS 5060, Netheler-Hinz GmbH, Hamburg,
Germany) (AOAC, 1990).
Statistical Analysis
The experiment had a complete random design
(ANOVA) (Minitab 13.2 statistical package, Minitab
Inc. State College) with a 2 ×2 factorial arrangement
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(two diets deficient in Ca and nPP and two levels of
enzyme) with a reference diet adequate in Ca and nPP
with no enzyme. Fisher's LSD method was used to
find confidence intervals for all pair wise differences
between means. The general linear model was used to
determine the main effects of factors and any possible
interaction between factors.

Results
The influence of phytase enzyme on body weight
gain, feed intake, feed conversion ratio of the chicks
and the concentration of Ca, Mg, P and TP in serum
and the activity of enzymes ALT, AST and LDH, is
shown in Table 2.
There was no significant difference (p>0.05) in
BWG of chicks among treatments. However, those
chicks offered with Ca-nPP deficient diets had lower
BWG values than the Ca-nPP adequate diet. Adding
phytase tended to increase the BWG of Ca-nPP
deficient groups to the level of Ca-nPP adequate diet.
There was a numeric increase in feed intake of the
birds who received the lowest level of Ca-nPP diet
compared to Ca-nPP adequate birds (30g), but
phytase reduced significantly (p<0.05) the amount of
feed consumed by those chicks fed the diet with the
lowest level of Ca-nPP by almost 100g.
Those birds offered with the lowest level of CanPP diet had the highest FCR and the birds received
the same diet with enzyme had the lowest FCR among
all treatments (p<0.01).
The serum concentration of Ca decreased and
concentration of P increased when the level of Ca and
P in the experimental diet decreased (p<0.05).
However, the serum concentrations of Ca and P in
birds provided with the same diets containing
enzyme, were comparable to Ca-nPP adequate diet.
Different dietary treatments had no effect on
serum concentrations of Mg and TOP, and serum
activity of AST.
The serum activity of ALT decreased and the
activity of LDH increased (p<0.05) in response to the
diets deficient in Ca-nPP. Phytase had no influence
on ALT activity in Ca-nPP deficient birds (p>0.05).
However the enzyme further increased the activity of
LDH in Ca-nPP deficient groups (p<0.01).
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Discussion
Almost 70-80% of the phosphorus in feedstuffs of
plant origin and 61-70% phosphorus found in cornsoybean meal diets is in the form of phytate
phosphorus (Kies et al., 2001, Naher 2002). The
inability of poultry to utilize phytate phosphorus, due
to lack of endogenous phytase, results in the addition
of inorganic feed phosphates to poultry diets in order
to meet the phosphorus requirements of poultry
(Maenz and Classen 1998, Yu, et al., 2004).
The adverse effects of phytate phosphorus could
possibly be overcome by dietary supplementation of
exogenous phytases. Addition of exogenous
phytases to the diet has been reported to improve
growth performance of broilers (Ahmad et al., 2000,
Naher 2002) and also improve phosphorus
digestibility for certain plant based feedstuffs and
overall utilization of the broiler diets (Rutherfurd et
al., 2002). An addition of phytase to diets reduces the
excretion of P in manure and helps to correct the
possible environmental pollution (Simons et al.,
1990, Roberson and Edwards 1994, Kornegay and
Harper 1997, Coelho 1999, Kies 1999, Selle et al.,
2000, Kies et al., 2001, Adeola and Sands 2003).
As expected, a decrease in dietary calcium and
available phosphorus caused a negative effect on
overall performance of chicks. These results were in
agreement with those reported by others (Qian et al.,
1996, Punna and Roland 1999, Rama Rao et al., 1999,
Yu et al., 2004). Similarly, the positive effect of
phytase on performance of chicks seen in this
experiment, has already been reported by many
workers (Broz et al., 1994, Sebastian et al., 1996,
Rama Rao et al., 1999, Ahmad et al., 2000, Yu et al.,
2004). As shown here and indicated by others,
microbial phytase seems to be effective in releasing
Ca and P in diets deficient in Ca and P (Qian et al.,
1996, Gordon and Roland 1998, Cabahug et al., 1999,
Sohail and Roland, 1999). The beneficial effect of
phytase on growth performance has been related to
(1) the release of minerals and trace elements from
complexes with phytic acid, and increase in
digestibility and availability of macro- and microelements (Knuckles and Betschsrt 1987, Qian et al.,
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1996, Sebastian et al., 1996, Selle et al., 2000, Adeola
and Sands 2003), (2) the utilization of inositol
(Simons et al., 1990), (3) increased starch
digestibility (Knuckles and Betschart 1987) and (4)
increased utilization of protein (Farrell et al., 1993).
In the present study, reducing the Ca and nPP
content of diet from 10 to 7.5gkg-1 and from 5 to 2.5
gkg-1 depressed numerically BDG of the birds, and
dietary phytase showed a numeric improvement on
the BWG. The results fully agreed with the reports
indicating that the increase in concentration of
phytase in SBM based diets might increase the body
weight of chicks (Salobir et al., 1998, Rama Rao et
al., 1999, Ahmad et al., 2000, Moshad 2001).
However, Mohanna and Nys (1999), Wilson et al.,
(1999) and Pizzolante et al., (2002) did not notice a
positive influence of phytase on body weight gain of
the experimental birds.
An increase in FI of the chicks offered the lowest
level of Ca-nPP in their diet might be in order to
compensate factors influencing the need for calcium
and phosphorus. This result is in contrast with many
workers who demonstrated that a reduction in Ca and
nPP of diet reduced the feed consumption of the
chicks (Sohail and Roland 1999, Boling et al., 2000,
Johnston and Southern 2000, Watson 2002).
Juanpere et al., (2004) showed that a reduction in nPP
of broiler chick diets decreased daily feed intake and
water consumption and a reduction in bird growth.
On the other hand, in the experiment presented
here, a decrease in feed intake of the birds offered the
Ca-nPP deficient diets with phytase was probably
due to the better digestion and utilization of dietary
nutrients. However, this result is in contrast with the
results of Denbow et al., (1995) and Sebastian et al.,
(1996, 1997), Sohail and Roland (1999), Boling et al.,
(2000), Johnston and Southern (2000), Watson
(2002), Brenes (2003) and Juanpere et al., (2004).
The above authors suggested that the increase in
BWG of chicks feed with the dietary phytase was due
to an increase in FI.
An improvement in FCR of the birds by the
addition of phytase, was similar to those reported by
Broz et al., (1994), Kornegay et al., (1996), Gordon
and Roland (1998), Rama Rao et al., (1999),
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Waldroup et al., (2000) and Yan et al., (2001).
An investigation was carried out by Ahmed et al.,
(2004) on the performance of broiler chicks who were
fed soybean meal (SBM) based diet incorporating
phytase with the levels of 0.0, 0.50, 1.00 and 1.50
gkg-1 diet for better utilization of the basal diet. It was
noted that the growth rate, feed intake, feed
consumption, dressing yield and profitability
increased as the level of phytase supplementation
increased. It was suggested that 1.50gkg-1 phytase
may be incorporated in SBM based broiler diets in
order to overcome effectively overcome the
antinutritive effect of phytate phosphorus on broiler
performance.
An increase in serum concentration of Ca and a
decrease in concentration of P in response to
decreasing Ca and nPP levels of the diet, has also been
observed in chickens and turkeys (Fernandes et al.,
1999, Atia et al., 2000, Brenes et al., 2003). The
increase in serum Ca level of experimental chicks in
response to decreasing dietary Ca and nPP level,
might be related to an increase in Ca retention, which
has been also indicated by others (Taylor and Dacke
1984, Sebastian et al., 1996, Fernandes et al., 1999).
An increase in P retention in broilers and pullets fed
low nPP diets was related to a decrease in plasma P,
indicating that birds had a greater ability to retain P
from diets with lower nPP content (Ravindran et al.,
2000, Keshavarz 2000).
In this study, phytase supplementation to the low
Ca-nPP diets reduced Ca and increased P
concentrations in serum. Similar results have also
been observed by Sebastian et al., (1996), Han et al.,
(1997), Orban et al., (1999), Rama Rao et al., (1999)
and Hassen and Chauhan (2003), Brenes et al., (2003)
and Juanpere et al., (2004). Perney et al., (1993) and
Ahmad et al., (2000) indicated that the decreased P
excretion in birds fed low-P diets with phytase, might
be due to the increased bioavailability of both P and
Ca, because both are part of the same complex and are
released by the phytase enzyme at the same time.
When birds were fed diets with phytase, the
phosphate group of phytate was degraded and
absorbed, and then used for growth. The increased
bioavailability of dietary P by adding phytase has also

The influence of calcium and...

107

Table 1: Formulation of diets and chemical composition of control and experimental rations
Ingredients (gkg-1)

Treatments
Diet 1

Diet 2

Diet 3

Corn

533

547

560

Soybean Meal

394

392

390

Vegetable Fatty Acid

30.4

24.6

20.0

Di-Calcium Phosphate

21.4

14.2

7.1

Limestone

10.1

10.5

11.3

DL-Methionine

1.8

1.8

1.8

L-Lysine

0.2

0.2

0.2

Salt

4.0

4.0

4.0

Vitamin + Mineral Premix*

5.0

5.0

5.0

2900

2900

2900

ChemicalAnalysis (calculated)
Metabolizable Energy (kcalkg-1)
Crude Protein

220

220

220

Crude Fiber

41.0

41.1

41.2

Total Fat

49.4

43.1

40.5

Arginine

15.8

15.8

15.8

Lysine

13.0

13.0

13.0

Methionine

5.4

5.4

5.4

Methionine + Cystine

9.2

9.2

9.2

Threonine

9.0

9.0

9.0

Tryptophan

2.7

2.7

2.7

Total Calcium

10

8.5

7.5

Total Phosphorus

8.0

6.75

Non-Phytate Phosphorus

5.0

5.50
3.75

2.5

*, The vitamin and mineral premix supplied per kg of diet; Vit A 9000IU, Vit D3 2000IU, Vit E 18IU,
Vit B1 1.8mg, Vit B2 6.6mg, Vit B3 (Calcium Panthotenate) 10mg, Vit B5 (Niacin) 30mg, Vit B6 3mg, Vit B12 0.015mg, Biotin 0.1mg, Folic Acid 1.0mg,
Cholin Chloride 500mg, Vit K 2mg, Manganese 99.2mg, Iron 50mg, Zinc 84.7mg, Copper 10mg, Iodine 1mg, Selenium 0.2mg.

been reported by Nys et al., (1999) and Leske and
Coon (1999).
Dietary phytic acid might increase the excretion
of endogenous compounds by broilers. However, the
supplementation of phytase seems to reduce the
excretion of compounds with endogenous origin
(Cowieson et al., 2004).
In the present study, the concentration of total
protein and magnesium were not affected either by
the dietary concentration of Ca and nPP or by the
presence of phytase in the diet. However, it has been
documented that the serum total protein and
magnesium levels significantly increased when the
diet of chicks was supplemented with dietary phytase
(Hassen and Chauhan 2003, Brenes et al., 2003).
In an experiment by Brenes et al., (2003), it was

demonstrated that by decreasing the nPP levels in the
diet, plasma Ca concentration as well as AST, ALP,
and LDH activities were increased and plasma P and
TOP content were reduced. Phytase supplementation
increased linearly plasma Ca, P, Mg, and TOP
content, and serum AST, ALT and LDH activities,
but reduced linearly serum ALP activity.
A difference in an activity of serum ALT in
response to Ca-nPP deficient diets demonstrated in
here and reported by Brenes et al., (2003), could be
due to the higher activity of enzyme ALT reported
here. Adding phytase to the diet could not elevate the
activity of the enzyme in this experiment, which is in
contrast with their report.
The activity of enzyme AST was not affected
either by changes in the dietary concentration of Ca
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Table 2: The influence of Phytase on growth performance, serum protein (TOP), minerals (Ca, P, Mg) and enzyme
activity (ALT, AST, LDH) of chicks fed Ca-P deficient diets up to 21 days of age.

BWG1 (g)
2

FI (g)
FCR

3

Ca (mg/dl)

Diet 1

Diet 2

Diet 3

Diet 2+
Enz

Diet 3+
Enz

Pooled
SEM

Diet

Enzy
me

Diet ×Enz

725

720

713

715

724

18.2

NS

NS

NS

a

a

ab+

1033

a

1.346
7.114

a
a

ab

1021

1.340

a

7.617

a

ab

1063

b

1.407

b

8.729

b

997

24.2

NS

*

NS

1.300

a

0.0179

NS

**

NS

7.486

a

0.2569

*

NS

NS

ab

0.3118

*

NS

NS

994

1.318

a

7.840

a

5.350

b

a

6.660

P (mg/dl)

6.971

Mg (mg/dl)

2.483

2.366

2.554

2.454

2.596

0.1204

NS

NS

NS

3.029

2.801

2.823

2.798

2.977

0.0993

NS

NS

NS

0.53

*

NS

NS

275

7.4

NS

NS

NS

3843c

181.8

*

**

NS

4

TOP (g/100ml)
5

13.75

6

AST (U/L)

284

LDH7 (U/L)

2535 a

ALT (U/L)

a

6.217

13.71

a

ab

12.63

13.43

243

252

254

2831 ab

3170 b

a

3773 c

6.367

11.5

b

+, Values within rows with different superscripts are significantly different (p<0.05)
NS, Not Significant; *, p<0.05; **, p<0.01
1, Body Weight Gain; 2, Feed Intake; 3, Feed Conversion Ratio; 4, Total Protein; 5- Alanine Aminotransferase; 6, Aspartate Aminoteransferase; 7, Lactate
Dehydrogenase

and nPP or by supplementation of dietary phytase,
which is in agreement with the results of Kundu et al.,
(2004).
Viveros et al., (2002) informed that by decreasing
nPP levels of the diet, plasma Ca and Mg
concentrations increased, and plasma P and TOP
content as well as AST activity were reduced. Phytase
supplementation increased plasma P level and serum
AST activity, reduced plasma Ca and Mg contents
and reduced serum ALT and LDH activities.
An elevation in activity of enzyme LDH in
response to the low levels of Ca and nPP in the diet
and further increase in LDH activity when the dietary
phytase was supplemented has also been shown by
Brenes et al., (2003). The activity of LDH is
nonspecific for hepatocellular disease in birds and the
enzyme has five isoenzymes, which occur in a wide
variety of tissues (Zantop 1997, Thrall 2004).
However, the activity of the enzyme in normal bird is
reported to be less than 1000 U/L. The authors could
not find any clear explanation for the increased
activity of the LDH enzyme and further works are
needed to elucidate such an effect.
In conclusion, the current study confirms that the
addition of phytase to the calcium and non phytate
phosphorus deficient diets could improve the overall

performance of the broiler chicks, enhance the
retention of phosphorus in the body and hence reduce
the environmental pollution of phosphorus.
However, further studies are needed in order to
clarify the influence of phytase on the function of the
hepatic enzymes.
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103-111,4 ûoBíy ,62 ûoôk ,1386,þßyrLìAk RBÛýÛdO |úéXì

ÿôo pG qBPýÖ ûApíø úG úOBPýÖ pýÒ p×vÖ ô îývéÞ kõHíÞ ÿAoAk þüAnÒ ÿBø|ûpýW pýSC BO
,qBñýì@ wðApO òýðæ@ | ÿBø|îürð@ QýèBÏÖ ô fçìA þìpu QËéÒ ,ÿlyo kpßéíÎ
þPyõâ ÿBø úWõW ok qBðsôolýøk RBPÞæ ,qBñýì@ wðApO RBOoBLu@
1

þDBýÞ ÿlùì lídì lýu | 2þÏðB¾ pülì kAkpùì | | *1ÿoõ¿ñì kArùG

. ó A p ü A – ó A p ù O , ó A p ù O û B ã z ð A k þ ß y r L ì A k û l ß z ð A k , o õ ý Æ ô ï A k ú ü n Ó O ô Q y A l ù G û ô p â1
.óApüA–óApùO ,óApùO ûBãzðAk þßyrLìAk ûlßzðAk ,kBG@|òýìA þOBÛýÛdO úvuõì|2
)1384 ûBì om@| 3 :þüBùð }pünK , 1384 ûBì kAkpg| 1 :úèBÛì QÖBüok| (|

fçìA,þìpuïBOòýEOôpK,ûlðpKkpßéíÎÿôopGþPyõâÿBø|úWõWþüAnÒûpýWok)|5000þKwßüAîü@rýÖ(þGôpßýìqBPýÖpýSBCO|{üBìq@àüQdO
ô îývéÞ ïpâõéýÞ ok ïpâ |10( úOBPýÖ pýÒ p×vÖ ô îývéÞ ÍBdè qA þÖBÞ wðApÖo ûpýW àü .lükpâ úÏèBÇì )LDH ,AST ,ALT( ïpu þíürð@ QýèBÏÖ ô
ok ïpâ |3/5 ô îývéÞ ïpâõéýÞ ok ïpâ |8/5 IýOpO úG(lðkõG úOBPýÖpýÒ p×vÖ ô îývéÞ kõHíÞ ÿAoAk úÞ pãük ûpýW ôk ô )úOBPýÖpýÒ p×vÖ ïpâõéýÞ ok ïpâ |5
àü òu qA {üBìq@ koõì ÿBø úWõW oBýPgA ok ô úýùO qBPýÖ îürð@ BG ô óôlG )p×vÖ ïpâõéýÞ ok ïpâ |2/5 ô îývéÞ ïpâõéýÞ ok ïpâ |7/5 ô p×vÖ ïpâõéýÞ
òüA |)p| >0.05(lñPyAlð Bø|úWõW ólG óqô {üArÖA ÿôo pG ÿoAk|þñÏì pýSBCO úOBPýÖ pýÒ p×vÖ kõHíÞ ÿAoAk ÿBø|ûpýW ú^pâA .QÖpâ oApÚ ûqôo |21 BO ûqôo
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þìpu ïõürýñì ÿôo pG ÿpýSBCO |þèô lükpâ )p| <0.05( þìpu p×vÖ |{øBÞ ô )p| <0.05( þìpu îývéÞ {üArÖA UÎBG ,ûpýW úOBPýÖ pýÒ
kõG úOBPýÖ pýÒ p×vÖ kõHíÞ ÿAoAk ûpýW úÞ þüBø úWõW ok ïpu p×vÖ eÇu {üArÖA ô ïpu îývéÞ eÇu {øBÞ UÎBG ûpýW qBPýÖ .)p| >0.05(QyAlð
ok ÿpýSBCO úÞ þèBc ok |)p| <0.01(kõíð AlýK {üArÖA úOBPýÖ pýÒ p×vÖ ô îývéÞ kõHíÞ ÿAoAk ûpýW |pýSBCO QdO L| DH îürð@ QýèBÏÖ .)p| <0.05(lükpâ
ly)p| <0.05(þìpu| ALTQýèBÏÖ{øBÞUÎBGqBPýÖ.|)p| <0.05(lükpãðûløBzìþìpuïBOòýEOôpKoAlÛìòýñ`íøôA
| ST,ALTQýèBÏÖóArýì
.)p| <0.01(kõíð AlýK ÿpPzýG {üArÖA qBPýÖ pýSBCO QdO LDH îürð@ þìpu QýèBÏÖ ,|QyAlð A
| ST ÿôo pG ÿpýSBCO| þèô
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