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Abstract: Among ten mushroom species, the local isolate , Pleurotus ostreatus (11L) was superior in
production of endo-phytase which produce 0.66 unit/ml compare to other mushrooms ranged between 0.16
and 0.61 unit/ml. The optimum conditions for highest phytase activity from P. ostreatus (11L) were studied,
wheat straw was the best substrate which gave highest Biological efficiency ( BE) and phytase activity
resulting in 71.07% and 0.63 unit/ml,respectively. The optimum spawn rates were 4 and 5% of the basis
substrate dry weight, resulting in 0.68 unit/ml for each rates. the optimum temperature for fruitbodies
development and phytase activity was 17°C with highest activity which was 0.71 u/ml and decrease in phytase
activity at 21 and 23°C which reached to 0.57 and 0.51unit/ml, respectively. Biological efficiency of P.
ostreatus (11L) and phytase activity was increased when wheat straw supplemented with (3%) of wheat bran
which was 81.38% and 0.81unit/ml compared to71.07% and 0.63 unit/ml in control, respectively.In addition to
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these conditions phytase activity increased to 0.88 unit/ml when fruit bodies of P. ostreatus (11L) harvested
at mature stage (8 days from the pinning stage). Phytase produced from an edible mushroom P.ostreatus
(11L) was purified in three steps, in precipitation with ammonium Sulfate (saturation ratio70%), the specific
activity of phytase increased from 0.38u/mg protein in crude extract to 0.77 u/mg protein with purification of
2.03 fold and the enzyme yield was 92.05%, in ion exchange chromatography(DEAE-cellulose) step , specific
activity was 3.6 u/mg protein with purification of 9.47 fold with a yield of 71. 82%. In the last step was
purification with gel filtration chromatography using Sephadex G75 which gave the highest specific activity
reached 7.5 U/mg with the purification folds arrived to 19.74 and enzyme vyield was 42.61%.The results
showed that there is only one band appeared in SDS-PAGE technique indicating a high purity of phytase
enzyme , the purified phytase behaved as a monomeric protein with a molecular mass of about 25.12 kDa .
The phytase was active over a broad range of incubation temperature (20 - 50°C) , maximal activity was 0.83
unit/ml when phytase incubated at 30°C while the enzyme has thermal stability over a broad range of
temperatures (20-60°C) for one h since more than 50 % of the relative enzyme activity was retained after
incubation. Phytase was active over a broad range of pH (4- 8) , maximal activity was 0.81unit/ml when
phytase incubated at pH 6 followed by 0.79 unit/ml when phytase incubated at pH 5 without significant
differences between them. In addition , the enzyme was full stable at pH 5 and 6 for 1 h of incubation at 37°C.
phytase activity didn’t reach 70% at the other pH values. Hence it is inferred that the phytase was active over a
broad range of pH 4-8. Among various metal ions, only MgSO, has a syregenic effect with phytase activity in
which activity increased as residual activity was 117.36% , while CuSO4 and ZnClI were the most inhibitory
agents for Pleorotus sp. phytase The effect of phytase purified from P.ostreatus (11L) compared to other
sources such as commercial Phytase , fruitbodies and spent substrates of P. ostreatus on some growth
parameters in female Albino Rats was studied. The results showed that highest growth parameters was in
commercial phytase and purified phytase from P.ostreatus (11L) compared to control and other treatments.
There were no loss and Mortality in rats weight in all treatments. Among the enzymes types, Gain in wt(g),
and ADG (gday), were the highest in 0.03% of purified phytase resulting in 17.4g and 0.50g/day ,
respectively with no significant differences at(P<0.01) among these contents in commercial phytase and other
purified phytase rates (1 and 2%). In blood biochemical parameters minimum In addition to that the lowest
levels of AST and ALT were significantly recorded in purified and commercial phytase. All phytase types
showed significant increase of blood minerals including P, K, Mg, Ca, Fe, Cl and Na while these minerals
were decrease in rat feces.
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Agaricus bisporus B62 Mushroom Research | Le lion Varrains,company
Unit/Tikrit University France

A. campestris Mushroom Research | Local isolate

Unit/Tikrit University

Coprinus comatus Mushroom Research | Local isolate

Unit/Tikrit University

Ganoderma lucidium Mushroom Research | Local isolate

Unit/Tikrit University

Lentinus edodes Mushroom Research | Mushroom Box company, UK.

Unit/Tikrit University

Pleurotus ostreatus Mushroom Research | Mushroom Box company, UK.
(White oyster-Whi, Unit/Tikrit University
Pleurotus ostreatus Mushroom Research | Local isolate (isolated in the

Unit/Tikrit University present study)

Polyporus sp. Mushroom Research | Local isolate
Unit/Tikrit University

Terfezia claveryi (Black truftle) Local market Local isolate
T. hatizi (white truffle) Local market Local isolate
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il 31903 ds sl wr SRS ol O bl ey, A Bl 1S5 5505 ae ,LADG 5 03
(Ul (3 S (gl g pide Ll ldl a gy L) e pafo2 0.37 5 ,£12.8
sl g L Ul e 2ala) Sl 3 Bl e Slas ADG 5 Gjgll 85l Jule 3 5Lyl oo yu 5
A Gk e a2 el el e U1 eas aal) Ll dpedl) sl Y1 dlebes as ) LEe (5)lnd)
ADG 5 0350 73 855 255y o o2 JL L3R & 35omsll ol e (V) Do) ) siedlly Ll
Wz 5Ll vy 8l Alalan aon )l Gl Lol Bpatll eV gholinn die Slgzdd Galall (3 2lidy
FB 35 skl g el plea VI 3 I SUSH o semre Slad) e Laghol ik A sl e
Plas e il Jads (bl UVl 23Ul gl Jre 2dlet SUlge 3) el g 3y 0301 8515
Kumar ; Mateus, et al, 2015y ; &Maria ,2015, Ruralyis Ll olaldi s i o ik
.(Sabha, 2008y ; Grases et al, 2001 ; Kim et al, 2011y ; et al, 2014
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b P.oostreatus 11 L kil g s dadl gl 5 el plur¥) 5 paldl o5 (5) o3 Jgir

013 2l g0l
Mortality Feed ADG | Gainfloss | Final Intial alan!
%) Intakegy | gday’' | Inwyg Wtg weight
0 14.21| 0.44 153 | 195.8| 1805 e Y
0 15.72| 0.39 135 1955 182 Yol (it )
0 15.03 | 0.44 155 1955 180 Y2 il )
0 14.00 | 0.50 17.4| 1947 | 1773 Y03 il )
0 18.77 | 0.31 10.8| 1944 | 183.6 (1) P. ostreatus 11L il & o) ol
0 18.03 | 0.33 11.4| 186.7| 1753 2) P. ostreatus 11L il & o) ol
0 17.0| 0.36 125 1925 180 3) P. ostreatus 111 il 43 plr)
0 19.5| 0.35 123 | 196.3 184 () P. ostreatus 11L i) po dsall Lo gl
0 19.5| 0.36 126 | 1933 | 180.7 2) P. ostreatus 111 jad) po dsall Lol
0 19.0 0.37 12.8| 1938 181 @) P. ostreatus 11L jad) o dsall Lo gl
0 20.66 | 0.35 124 | 188.6 | 1762 8 el dhslas
0 1.12| 0.07 1.31 1.82 2.12 | L.S.D (P<0.01)

gl wlaedd P ostreatus 11 L kil g0 dm Al bwgl | Lpsd) slar), jald) oo

013 ol &leSguld!

P Ld gé dey e gl gl apatl slea ), U 5ald) | glndl Sl 8ol 6l (6) Jadd) b
ST L IS e e 331 01 O el e 31, 2t O3l aslaSuU) el olel Ostreatus 11 L

GV bl SLy sl alales wo &)lis P, Ostreatus 11 L il o 2l 52ldly glond) Uil oo
Sl e Y03 1S 3 JaindsSdly eSS, Lygdl, onil, S aed 331 <3S sl @) gl o
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St i Lty Tysine B9 (1 Oy JIsd) e, mg/dL 77.06 4, 122.55,16.61 ,0.54 5"~
(0352) il aldl S15 SUs gl sl o3 ons (P>0.01) 2

sy el sl pliscaly <olS7 o) 015, o3 8 gl 2ad el 01 () Jgdd (3 wilad) gl
V) glet Malas o L W bl L sl dsges we il P ostreatus 11 L Li) 0 &)
,3.83 ,4.8 wxt 31 il sl e %03 557 e Sl gfdL S sapdly cadsw sl cpegd 20 e
43.53 4 24.60 U o3 3 oty 3 eV 585 ey o ALT AST 21 - 3, 8.63g/dL
6V A Rl @il 1T Ong e g Bajb 8l sy Lol e A sl @l e Y03 553 e u/L
) PV 555 5305 e il 6 S SO g 5SS Lyl S0 0 (7) Jyih e (%0251
A ae 68.14mg/dl 5 ,111.50 ;19 ,0.62 U wes 51 o5ty , sl P. ostreatus 11 L il
a5 515 ony L Basine By ) O3y sl e Blall P ostreatus 11 L kil a8 sles ) 0 %03
oz 6 gfdL S gy cads sl s N1 8 OF Liad (0) Jodd o (Y0251 (621 il sl
5,320,384 b e o ooy, wlal Pooostreatus 11 L Ll 48 b1 155 5305 oo
Aol b1 555 8305 555 8345 a0 ALT AST 2l e (3, s e %03 55570 e 7.04 g/dl
SV Ons L Bagime Bab sl oy s e 48.21 u/L, 28.50 o3\ P, ostreatus 11 L Ll
, oS 3 olard) P ostreatus 11 L Jlad o 2l ol o (0251 V) (20 il e
U and Bl eslsy, slall Poostreatus 11 L Jeill aad Lol 555 8505 e Joind SO g 585U el
)y Lt 3033 By b ) Oy s e %03 557 e 71.13mg/dL 4, 120.67, 20.07,0.86
el By as

755 83k e pd) lidgn o3 gy Poostreatus 11 L bdl o 2l vl bolas o gl LS

<SS gldL S sty ol sl cpnsS (b ety SLall P.oostreatus 11 L Lad e el Lol
p2iE) o 3, 5.84 g/dL 5, 2,57, 3.27 =8 pasanll i) Lawddl e N3 1S e e 3
AST o 1S3 o3 1y P. ostreatus 11 L i o adl) bwdt 1555545 oo ALT 3 AST s IS 555
P. ostreatus 11 L Ll o ) Lawd) o pased) %03 55300 10 55.55 u/L 528 <5 ALT
C PV (0352) 1A g e 2p B ) Opiy L) e
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ll P.oostreatus 11 L kil oo dm izl bwdl | Ledl alax¥l | jldl o5 (6) o3y Jour
013 ol LSl dygandl

4286 | 2583 | 833 | 3.66| 4.67| 78.00 121.31| 16.50 | 0.57

4450 | 2640| 596 | 243 | 353 | 78.00 122.60 | 1831 | 0.63

4450 | 2654 | 7.67| 350 | 417 | 77.82 122.57 18.0 | 0.51

4353 | 2460 | 863 | 3.83 48| 77.06 122,55 | 16.61 | 0.54

53.06 | 28.06| 581| 2.67| 3.14 71.5 116.23 | 19.76 | 0.78

5011 | 2731| 631 | 280 | 333 | 6522 114.00 | 1950 | 0.74

4821 | 2850| 7.04| 320 | 3.84| 68.14 111.50 19| 0.62

56.3| 2850 | 529 | 223 | 3.06| 73.62 124.06 | 21.14 | 0.94

56.0 | 2850 | 576 | 255| 321 | 73.00 120.81 | 20.03 | 0.90

55.55 280 | 584 257 | 327| 7113 120.67 | 20.07 | 0.86

57.23 295 | 528 | 222 | 3.06| 77.82 124.6 | 21.55 | 1.22

2.68 143 | 094 | 031 | 0.63 1.22 2.08 156 | 0.13

Cr=creatinine , Glu=glucose, Cho=cholesterol, Alb=albumin, Glo=globulin, T.P= Total protein

O3zl audl Oslas Jo P. ostreatus 11 L kil 405 dm dad) bwgl | el slur¥) | pldl oo
!
Al b am e Al Bl dadl slea VY L W) gl sl BLal 56 (7) Jeldl o
sl plasssal e ST sl ST 2d el OF el oy 2l D134 03 O3l Je P ostreatus 11 L
sl oo 6V SOl Ly kel dlas oo w)lis P ostreatus 11 L il o 2 slilly (g)lond
o %03 55 e Koy, PO Fe, Mg, Ca,Na ,Cl osbll e JS0 a0 o) el slall ol o)
, 2.41mg/dl , 11.76mg/dl , 151.06 mmol/L ,101.61 mmol/L co ¢~ &l ;zl
SV s L B3 39,5 ) Oy L) e 4.03 mmol/L ,, 3.88mg/dl, 161.7mg/dl
Bl a1 5555 8305 ae N Closldl e ST 2Lt dlas 0 L (7)) dsbd) o - 52V (N02,5]1)
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@ dlsd e %03 557 e 133.03 mmol/L 5 90.07 U aws 51 ilsy P. ostreatus 11 L il

P Lbidl agud slesY) 1S5 6l o o3l K,,P,Fe, Mg, Ca =Y o5l SL el
3.62 ,158.36,2.45, 10.05 <53l paszdd %03 1530 we U 13 ol Sy, ostreatus 11 L
@ ol Poostreatus 11 L Lil o 2l vl dolas Ll &gl
Osladd o3 Jol stsy P, ostreatus 11 L Lil o 2l L)l 155 8505 se ) 0132 11 03bas 13

147.6

- s e 3.36 nm/L mg/dl

, 104.51 mmol/L «s5"sl pusedt %3 ;50 e Ky, P, Fe, Mg, Ca,Na ,CI

iy B o) Oslyy s e, 2.88 mmol/L , 2.4mg/dl, 146.54 ,1.91,9.0 , mmol/L
W (0251) 518 s L
s P. ostreatus 11 L Lill g0 dm izl bwgl | Ll ala¥l, sl o (7) o3y Joor

Rl 013 2l 2l Sslas

K P Iron Mg Ca Na Cl FIRP]
mmol/L mg/dL mg/dl mg/dL mg/dl mmol/L | mmol/L

3.77 3.17 161.22 2.23 10.25 151.12 100.73 Syl Y
3.38 2.85 158.76 2.06 9.73 146.21 99.06 %1 ) ged)
3.61 3.32 160.03 2.11 10.33 151.00 101.50 %2 ) sedl)
4.03 3.88 161.70 2.41 11.76 151.06 101.61 %3 ) gedl)
3.04 2.93 148.33 2.02 9.63 141.0 97.00 | P ostreatus kil i) ol
dy 11L
3.17 331 153.71 231 9.66 137.31 93.18 | P. ostreatus il il sl
)11L
3.36 3.62 158.36 2.45 10.05 133.03 90.07 | 3) P. ostreatus il Lol ooyl
11L
2.78 2.16 144.0 1.75 8.67 143 .41 98.33 | (1) P. ostreatus kil ;o ol bl
2.80 2.32 144.53 1.87 8.82 144.21 101.26 | (2) P. ostreatus Ll s deoll bugl
11L
2.88 2.40 146.54 1.91 9.0 147.60 104.51 | P. ostreatus bdl o izl Ly
11L (3
2.78 213 143.7 1.71 8.55 143.60 97.42 8,k ) dllae
01 0.11 2.55 0.62 1.02 3.05 2.57 L.S.DP«0.01y
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Ol Ol Jo P oostreatus 11 L Lil) s dm szl bl | L0l alux¥) | jold) oo
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mg/dL mg/dL mg/dL mg/dL | mg/dL | mg/dL mg/dL

N | Fe Mg Zn K Na

Aloleod!

=l 013 2

w3 e Poostreatus 11 L Lil of aw o Aad) o)l g 2l ple ¥ g 5l 506 (8) Jodl o
o s sl ) paldl ae eSS Oslaed) 3 151 01 sy peilll IS ey 2 ) 0I5 A Sz Oslas
Y O Ly slard) dales e w)all P ostreatus 11 L Lot

N,,P,Fe, Mg, Zn, K Na ol o |S7 8 JeVIadi ) wlall mld gl ¢l on oo
9.07,,0.92,0.57,0.30,0.35,1.10, 0.24 « o5 & jald o %1 S3lae oLs
LY (V0352 SSIA Cs e B3 B 8Osy U9 A mmol/L

P. ostreatus 11 L il 50l sloonV1 5255 8305 an O3ladl o3 (3 pLid] dlia O Lyl (8) gl o
eV e %03 153 aee 0Ny, P Fe, Mg, Zn, K \Na 0slll e 15780 3531 1 0L,
Se, 9.23,,0.88,0.73,0.43,1.43,0.25 s e~ P ostreatus 11 L Ll a4
N V251 1R s L 3 B9 () Oy JIsd

o ) O3 Bl Oslas o8 (3 Ol Lyl gl P.oostreatus 11 L il o aald Law gl dlsles
P, Fe, Mg, Zn, K Naosted o3 B <355 P.oostreatus 11 L i) o 4l bl 155 550
1.71,0.27 co'si P, ostreatus 11 L Jlad oo 2l gt 0 %03 pasad) 5530 05 Lie Ny,
W (Y0251 STAN Gy L B B9 (sl gy Js Je, 9.64 5, 1.03,0.81, 0.38,0.52,
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8.81 0.83 0.51 026 028 122 0.17 S Y
907 092 057| 030 035] 1.10 0.24 Yol it el
8.85 084 051 026 031 099 0.19 %2 il
8.73 066 047 o021| 022 097 0.19 %3 isall sl
10.22 1.05 0.85 040 055 183 031 (1) P ostreatus 11L jaill i) sy
9.61 0.93 0.81 037 051 171 029 | (2) P ostreatus 11L jaill i) syl
9.23 088| 073 034 043 143 025 | (3) P. ostreatus 11L  jaill i) syl
10.55 1.43 088] 042 060| 1.86 033 | (1) P ostreatus 11L i ;o dsad) by
9.83 140 084 o040| 057 178 030 | (2) P ostreatus 11L fid ;o disal) bosy
9.64 1.03 0.81 038 052 171 027 | 3y P. ostreatus 11L i o disal) by
10.54 1.45 08| 043 059] 1.86 0.33 B el botas
1.07| 0.12 0.1 0.08| 0.086| 0.11 0.04 | L.S.D P<0.01,

s P. ostreatus 11 L il go o Azl lwdl | Ll alaar¥), juld) oo (8) o3y Joir
o) O13 o) COad Osles
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