u‘._“:;\f)\,js:a ol S g — ele dsld 2
OY —F) w0 (AYA) L ¥ oyl 5 oyl

MRV NI SRR CUVRVVAL SO

S alewlb g™y 58 &Y sl A g5 Ol gmo (w0 9 Sl
¥ OYgam ol Silwlua (Sl 9 Jlrosle Oliwl 090

" sarmast.eli@gmail.com Ol el 5396 ol ok 5T ol (05 9 S A3 )| olid S (g mtils 5 B 5208 ot g LG
mmobinid@gmail.com (o s S 4 5 oK L1505 s Snsbot ol 160, Sum puxe
kbeheshtimaal @yah00.com ol o (ol 559 doly (oDl 315T o8 tils (65 53 5m 5,500 Hbskeol T iy Ol g™

ol

Lr.abjj]a_c:\:;.l‘)bCS)L&AJ:JAQL;M@AQYW):&_SY@|L;UAL;_,:{L.A{@[AO;;:MV\E&
W5 s SN LT glaciS o ool 51 disd o oslinl SKosms ool 5,050 Sk 53 5 3L
Al W g0 o3 Sy g ey p i o Ml (Tl 5 1 15 A 5 T3 55 SSTY el i ltie
il Sl b Ll 5 o oSS

(et A plandl i (51 a5 SIMRS S Lo S8 L U e gl 55 (65lulr 1559 9 Mo
oS ST (55 A5 Ul Blod 1 Caliin (gl goi 53 35 g0 sl Jeub Sy o 55 5 755 sz
5 (ol 538) Ao p3 V0 L V/B S Calien (gl lale B+ b Y/B+ (gladndonl 53 iy Ul (S48
ddl g A 5 Js0l A g dlag STL S o SUlg coiman i g 318 Sl a3 FO 510 glales
S 3 L O gl 25 gy 4o (o O3 e oo 55 ST S sl A 5 Ol jn h gy 5 O a0k
oy p Ol oS5y S S sl b SESVAL 5] 5 g Ol e 5 s oS JSC 4 Ay
ﬂutfgg:ﬁp_f‘_;u‘}"_.ﬂl{qkﬂ'ou\qh»Lw@ﬁﬁ;@uaﬁ% B S IRABERY 1"
4l ad Loy PR 5T 5 4 g L pslie Y/0 abeal & Lol den ks (Slulter e SIS 5 i
5o VAL s sl 51 S 53 eSSY denl W 5 o j2i sl S dopn Ve 5 V/0 clacble
ol el SV Ol pie 0 pland g SLa0pa3T pll p il pl sy 2 e 8 A SESY L
A glals

YO (slos I it 51,8 sl ax )3TV (slos 55 SSESY el W g5 Ol s Loyl ST 55 26 o Aol § S
dd o sllan A 5 a5 L gl Lime o3 &S5 o 55 (LT k5145 s o)) 318 e 4 )
Gl 5 LSS Slallan (gl colin (gl ain ) OT 53 ¢S5 5 @ el Cnlin Joed 5 oo g a0l 53 SSSY
el al 3 gliE mlis 53 0T 5,8 sl

s Y games (S Yot (6,8 0510 (eSS el gl ST (g luli 1SS (S0 319

O J g s oy 5



ARSIV Y P PN P SRV TG Y £y
S S S 5509 8 5l (g Sdu b ol S 4o

ol sl Sl s ¢SS el oS W5
ST S (o SV e s S sl
S sl SIS plsl 5 (5 e () DY sz
o) by e 5l IS 5 e e e S
5Ll DIy lde (glees 5T r.«b).s b S
KQD IR NN S R P INC S WP (S
read N A0T J a5 r SN o
33 4o SISVl 3 45 r s DDy dn gy S
Jsa 5l 3525 D() 5 L(H+) 6,55 b S
glee 53 0T Slinte 5 &SKSY el 01513 o s
o5 gi 5 ol il T (ol (b (gl
T el A gy 2 5t 5 el (S ey
Cenl 5SS sl las SU a3 )8
(F) Sl Hls, 5 5 g0b )

S rs £ 55 LIS ol 5 Joees e Ol
Ul JI5 foer 45 Sl (o (A Y o
23 emaaa () F 5 (s Sl el (e
s ) sl oSSV el Glas s Son e
S I N B g
Slatasimy plasil oo calin Sla ) 1 4l
5 e Sl I slag ST 8L 6l i
2,1 ASTE bl bl 5 d Glag SSTU iomen
Loy 5 Cle (o 2 R0 ol plandl I e
5 Jloesler Dbl Cadsee Gbloe 2w 5 (a5
o gl e Joul mSY s 5 Sl )L
Al a5 3 YL GTHS Ly b glaslis

J}:auL.::'TLSLAL;.:b.’J ‘S‘jé.gffy

5578058 ((LAB) eSSy ol slags ST

15 s0mn bl &8 n e p 5 clags ST )
5 Sple (uldl, sla Shs 5l o
N3 o S 05,5 G s S d s
S s o35 ) S B 5
ConsS S miy Cprea SY s
s S5 T S S SN S i S
L s 8Lsl oy S opl 4 6,505 Gl i 53,
Yoot SV el slagg STLojs 0l S ol
Ikl g () L8 o 1 53 1) i
48 N o 2 gemn 03l 5l nl o i S
i ol Dl el A ld i A Jels e 4
s g5 b 2a S Joli (Ranbios 56
N e BT s
PO LYY sy s wies 8 ol osKenl .ol
! sLaas S DNA 15G-C slajl g yamme o
5 seme Ol mn ol 55 e ol &S (ol i
el S i &S g b (ol o b G
ISt 0 i 5T Sn ecie 0,5 il oy 5
s o6 S odrast (26 5 S il (sladks
L op s au, S 5eSar S gl ol S0 4 i
b o Y L e sdalie ol 5SS
aw ay ) by ol oSN Cdl g esls ol S Slaass
e S Lk s pn Sl el o S i 5
Sl 206 E Jols skl 5V i S s
gt ol 5 4,8 G e S an pps kilg S

il 03,8 g aib bl Coids s



\an o.L.I:L§)L~‘J\>L§)L§>ujJ\’:ﬂ)l@’_Qtw‘&sﬁyéuw}l:wb)f‘y):g’_{:fyw\@ju‘ﬂw)fjsju‘b

53 5 ok medl bl (e /(535) Ao
5SSl el VY Sode w518 il dor 53 ¥V (gles
5 andewl Ol s aele YF Sl slae sl 5 il
3 b O gl 25 gy 4o &SVl W 5 o
) as el e p sl s S
s amma )3 SVl W 5 o it S (64 5
S 5500 p 5 Hliie 5 OLssl Cdls (o 05
S 345y e 5T S Slesliwl L SLSY-L
VeaS s (V) i 6 S e300l
2 AL Sl ol O il s 2l 5 Sos
Ol 0Ll 5l oy 5 (o2 O ot o >s
5 ds S Voo L el VY (o i8S asli §
=N) TOOS s a5 jluenSy SESY 0 5T J slows
B D e L A =]
23 Jel og e 5055 bl &S (OSSN 5
on s (6,8 oSl gl 00 g ge I b
L LSS b 4w gaT
ST s

SPSS 1551 p 5 5l soleT sla bt plnil (51
t-Test  ANOVA s LT slagysasT 5 17.0.0

A oslaal

el
VOUN il o S5 wiw &S5 SIS den
FROUOVSE GPFE JU-S FRTNE PP BV KE N
b Yo s iag S # B Y o b ool Y s
T s g ey Sca ¥ UY Jyb L s 55055
g oo L el des (5l SIS 5 YUK
505 el s A 5028 o HlejT ¢ immen
O lda aen U odalie 2w bialde aen gl 5 J gl

sy S Sl SauST s g Ul G

by w3y 9 3lg0
Bdigoi (5397 o

VR PSP VIO NPV APCIM PP OCE
b s 4 ol 5 Jowaslgar Oliwl Calises adats V)
o), S Slaas,s Fogles 4 baul bl s
Ls Jaze oKiule 3T
Sillo

iyl T an JUst 1 ey aboliMl Lt gas 4an
Ve T T G Sl e o S 5 o ST
ciS Ui 0 "MRS ST Los 3 aiges o
Slm Bl s ooty CiST s el 5 s
55,8 Sle a3 ¥V sles 45 3 Cele FA ks
(F) Bus I 6l F (g5lsn Ko 0
2 Lol

8 SLa G IS 0l SOV OLe3 LG S ey
0550 Slad b HuS ol s Ll 51 a7 wli
S sy gl ol sla Sy plo s
B P L O CI ISP FICH.L gy L P
ik 5T 855 8 s a5 s sl
(8) ds el Y 5 STl i loT ¢
5 O5soteadidl y 5 Joil A5 (S o O ga3T
310 e (lales 3 iy U15 (F) s plnl
O Jom (s Lw Y 1 ey 5,8 Sl a3 0
Volv gV B/ XD N /O Gk S hle
53 558 5158 w5 (et (555 0 3)
Ly 2Uls playss d sl &1 MRS Lo
V) Ll sl TAG 5270 CF/O Y0 (gls an el s
(A
By g Skl e (s

S Ol 4 caiele YF Ol olds I (lad g

Vo O d Jase 4 ((eam/ (S55) Ao s



WY Sl o o sle ol Jl cbans 15 Son (ol 5 s

¥F

4.50 -

4.00 -
3.50 -
3.00 -
2.50 -
2.00 -
1.50 -
1.00 -
0.50 -
M B B N
25 45 | 6.0 8.5

4 A

(7+2NM) 555 o

o andnl 53 Y-YO dypl iy ST lspai =Y S
Cola Y 51 g MDY Y/ 03 gudone 5> Citlibue

by g Cmaglie Ul ol (Sluldar (glaayli
|y (el (559 cdeaa y)Y/0 51 /0 &S ke s
YLes oS ) e ol 5o (g5 a5 adl
i ils (S do 3 O+ S Sl 4 fes 4l
ol S Cble ol 4 iulaS i )3
ek s Cnglin 5 Lag STL Al Ol e s g
Ladsldo 4an 3 s Vo /0 5 V/0 ¢S glacbale
N asm YO W s 4 aS g5k 4 il s
Volv gVIO Cble 4 el (gilald 4 5u FY IS
Aiy g Jeemsd oUlg Bl 503 g wle ¢SS sy
Glaald o re s e ¢S VL glacble ol s
,l;ﬂ;fﬁ,;&@k@duww,w
33 S ol glacbale j5 Y-Y0 Ul i
PR TN ISP S PIPNG, LI IICIN PR UPY | ) SO
Cwl Hls Lis dpys 0 cla_.»): B -y r Y RES
.(P value <0.05)

Y (S wlen 8 1y sl (655 o O e
slaliss s .s\jfdﬁl_..u as= YV gles js acls
e Sl g 5 el s 4 Gl Al 5 S
OJJT&;—M}‘..{@L:.; A anle olg Cde (23
Ul 156 ois _alls slaaldo & das o OLLS
e Uls /0 andul j5 9 dss 5 V/0 audnl js Ul
97/0 au Al 5 Laa g Ay cp g Adls |y A
5 o B 4S5 A ol 53 S i
9 Conglie o i oS Slaalis azils owle A,
Al andeal dax Sl Caliiee glaan dewl 5 1 A2
DIY-YO g pl Ay Ol e 5 ) S 55 izils A0
Ol 0laT Y K )5 Calzes (gla a
53 obeT i 51 e ls (glaa e o stalive 35 5e

.(P value <0.05)cs! s Lrs ds y3 0 —

5.0 -
45 -
4.0 -
A 3.5
) 3.0 -
5
v 254
g 2.0 4
3'\/ 1.5 1
1.0 1
0.5 -
oo NN BN
2.50 4.50 6.0 8.50
Y-16 CH-1 CH-6 CH-3

03 palis Glaal o g by S o Sl gei ) I

Col YE 51 g MDY B Y/D 03 guoua 55 Caliies (sl A



o aJ.&LSJLm‘bé)L_J’ujJW)%Q@‘@}&&J}@L}Z{YJJMYM\J:S)JQ‘ﬂw)j}Lg)Lu‘b

23 S Ul eld (65Lulde sla gl oY
YO au Lo WV glas Ll b an a5 Ll A 5
Al LI 5 53 Ol ol s 3,8 sl a5
Line Lo 53 50 pelawn 55 bl 2y 55 <SS
Ml Y-10 5 Y-2 5 Ch-Y glawlas s .ol ls
s Line 58T 0e (sles 55 55 ¢SS ™Y el A 5 5o
YO slas 53 eSSVl 25 Ol e o fden 350
L ol cela VY e d8 51w 31 il 4 53
Y-Y0 asld 4 by 0 F/7F au sl 5 Az s +/FAN
23 ) SVl 5 o e e en S 2
ORI S g EESWPURPSSPY P THI
Lol s (o O3 b Jaos (IS s S
LS Y/PF s> Uy b andwl Sl g 4 g
Al U g5 S Yl Lo s VA Colg 5o g s
i 48T glaalir sl oSSY sl 25 0l
YV 5 Y0les 93 5 g O ot Jaes 315 U5
033 OLES Y 5 o 3 oy 4 31 8 o 4 53
3 Y0 slales 53 ¢SSV awl Loy Hldie .ol 0k
0 JSs 53 Y-Y0 ol (sl o 3,8 Sl a3 TV
ol s W 5 SIS sl Ol e 3 oMt | sl okaT
Lo )3 &G o 53 (LT L 1 Caliden glos 53 )3
~Lp 5 =S o5lu0) (P value <0.01) ol i Line
A p S BN el eds A 5 S
5 g Jow g ok 25 IS S el Hliie 1 aS 5y
4 g 45T Ah et fia g 035 ;maS Ao )3 S,
DL s mslslo b 53 s odd (g julir
a3 LS s il S A g 1y eSSVt

sl oaT ¥ d}-\> BL Y-Yd

4.80 1

470
4.60
& 450 -
) 4.40 -
2430 -
9 420 -
410
> 4.00 -
3.90 -
3.80 -
3.70 - : : : :
15 25 5.0 75 10.0

Y-11 Y-15 Y-11 CH-4 CH-4

(#++nm)

&b&m

4 pslis yasls slaglir iy S ol i ¥ S
Col YF 5 g S kit slalale

4.00
3.50
4 300 -
.).
» 250 -
9
~ 2.00 -
€
S 150 -
&
~ 1.00 4
0.50 -
000 T T T T T ._\
15 2.5 5 7.5 10

GLcble ;Y=Y i di ) ST ls gai—F S
Cola¥F 5l e ¢S5 Calises

FO 910 lales j5 i, LUl u;..iL»)'Ta\,.r.:ﬁ

s iy ULy alas ¥ sls Ol o1 8 sl 4o
5305 0wl \W 5 dzils 5l § sle > FO (gles
4..3@\_:& .u:x;\fussu@)s\oém,;m)@
Sl lalis don S 5 S jadein oda] s
O3 et laoms 53 SN sl W 5 Ul 5 ol
Sl Y CdS 1 s diil g g anls |y o>
L et A8 5 Al g 55 555 50 O
S A jadede ol plasil Lo laT g g



WA 5l o oyled oyl Jlu ‘ur.“:;@,t,ﬁf i § aloes \id
318 (e 4 )3 Y0 (sles 53 ol 25 O e 5 S Vool W5 0 20 b glaar =) st
VY A e
[ S Y e [ Y ST s S SR PY P 4 903
ol NaOH | ol NaOH | ol NaOH
SVl eSSl S
B B Loys ) - - Ao ys ) - - Aoy
/57 /EAN /v £/04 Yirg) ¥/ /4y AN ee \/IVE oGS Jeob | Chev
B/F IYFF Y O/VA A Y/ o/av M Vids oGS el | Y-YO
FIAY JEND /¥ O/A YSF Y/¥V o/YF /Y40 Y/5% oGS Jely | Y-Y4
318 Sl 53TV (gles s ol 25 Olsoe 5 SVl W5 o 2 b glaa i =Y Ul
Al A e
NSV = N = NP == &5 & go5
o ol NaOH | el NaOH | el NaOH
SVl oy <SS el oy <SS ol o)
¥/ V/$ 4/ /7Y S/\Y v/5F §/en VY V/E oS Jel | ChY
*/4) V/$A /v £/YY AV /07 O/OA Y0 YAF | kS Jeul | Chp
\llai VA WAE | ¥ v/ F4 SIAY oY /YAY YOV | ol fel | Y-YO
2.00 -
n 180 7
2
Y 160 -
3 140 -
el
g, 1.20
2 1.00 -
3 0.80 -
3
% 0.60 -
D
2 040 -
0.20 -
0.00 -
25°C 37°C
318 e a3 ¥V 5 YD (gles 93 53 Celu VY 51 Y-YO wlior 5 0dd A 5 <SS Vol oy 15050 Ko
o skd skl o sl sSY wilidor 55 S pass ol Y J g
sz | Ssmo | 537 | 35S s | mmdlo | 5580 | Samde | Ssle | sl | 5L | 5SYE | 5aSY | s | a3
d}ﬂ‘
- - + + + + + - + + + +
an




(2% w0 dd (G5l gyl 5 lowsslgz Ol o (gl o sl SN 55 SKSY ol W 5 Ol w2 5 (S5l

s XY g S5 slad deal 53 <SSVl
lad dwl 53 LT iy 5 /% Glandul b Ko
Slaasld= aan (V) WS o A5, F/0 /0
03 ey als 5 G ol jsedld (gLl
SL (o5 5 bl Glaan sl o Uy 5 nslie
03 ol lan il s iy SUl . sls Olias s
o) Sl &sline ¢SSVl slag STU o
5oy sl Lo 5 0l ploil Sl Gl Slanly ) a2
Sl Laas s iy o e (V) ol "0, 0
Iy Ay ST bads g dant a5 590 7l dewsl H5 0l
Y =Rt IS FINT.IW] PR I VIR NE SR UL DY SRR ML
Ol Sldalin ol doas QLESA/S audewl )5 4> g
70 03 SVl Gl ST ) ang S dad oo
2ot )5S s b ae ol Cad 7P B 6
syls cills oL 5 5Ll b g ods bw s
5kl W5 L 005 ol sl el 53 (0F)
Jsbo a el claee a0 ST b 50T 25
o 53 335 g 8 S 1) e 31 5V 5 ST,
Sl S L eS8 358 b 0555 4 a5 5
&163)\35}"}3\4{6\5:-\hdj)ﬂa\bv\i\)djjg
o dwl Sy s e iy 0ds LS el as
bl 5 ual (MU Y/ sy 5) ol A sl
4o sk agonlg HLis (A sL YL Jobo &)l sl
Wbl opl gl 9 Al e 1580 ol Ol e
el 4 OT Ol 5 4B (2alST 53 By 2
Il Y| 5 S 5 SKae iy K5 S ey 0
e ¥ 0L 5 355 OF) 3 e e 5
ol il e S slginy andewl Cnslan gl p Calides

03l s s H'—ATPase Jols La o slSe

S 5 domi § S

Cricp Emy 53 S el sla g STL Coan
Lo 5siS" O opl 02 25800 i 53y A Sl
SLas ST Caliben glady g (slaodkiS™ 5,05 51 S
sladle b LaoT slaos, T 5 5 ¢SSY Al
sllis (G ol 3l Do al 0350w S
a5 SN Ol s (6, S 0311 5 s el S
oo 3l olh (S5laldr oy (Slad g ol Lo 5 0k
Solde 5 Jlswelgzr Dbl Calizes bl i Ly s
Slag SL a pliws 5 o) OGBSl 03
Iy ke (slaia; 55 el gt Sl 1l
S sl

S 63 5 Jame K 03 (55L L (see
ol 3heasls Lag 5T s o )5 (glad 18050 b
e gplin 5 Ay 4 S e e gl )
S8 U e el Ay 40 L 15 S
)JMYM‘&LAL;};\{EJ\JAJQ.J;@
Die A5 4 536 (6551 A5 e gt AT 5 s
! 4S8 s O g5 e i Al (5315
O el 25 Lol o S 5k 4 e ST
S
b gl 4 Cuoglio

Olwl o~ gladas gai jlodildr laa su
o e 53 6 St UILS ol 5 el
el 3 Al 5 g dmBls (L 5 (ol Ll 5
ol (Jlmys ol S iy o 4 AD 770 (F/O
e slaau il j3as ) HUlg A6 4ld> den oS
wUls sl FaS ol s b kin g (Y/0) (gl

A g 00 sdS adls ) F/D andl s )

sla SL 7 WU S sloul an Al o=l



WA 5l o oyled oyl Jlu ‘um;\f)t,ﬁf i § aloes

A

Fom 18 YL slacBle 4 pslis sla STl
4 s g ool 4 558 00 OS5 55 5 VY Bl
i e i (S = (K SLa s pU
Sl S g ey 4 W5 o g ST oyl pioman
S pb oS s 1 5l (S CIPP Lyt 6 o 35
334 85 5 S A e & el S5~
Y0 S ke Lase 53 3 8 15 4ids Ve Sl e
sloml s ol bzl s BLS| toms ¥ (o s
Sl s 53 &S Sl ol = Jlas 6 55 50 0pl 050 00
ol ozl (S 5SS S S gl
G 8 i S slonl sl lid slaps s

OA) Gl 58 53 6K 4y Joos

b o
s Jed aals S Yl slag SL

il U g 5,500 slags STU 1 s ls g slize
e slas S ol S tlo a3 ¥e YO Sles
emen 5 31,8 Sla ey B B gl 5L
A VO LS00 iy glasatgplila | b4
S Yaul Lo SL i 03 2.8 51 5 sl
b D) Shls Olwl o (slad sai 3l ed (g 5Ll
Yo aYVilaos j5 o 4 balis ol douas Jolis
‘5u4i}_.~w;|.44;;4_;)>1,_?6;;u4_?,3
Sl sl (5wl 4 o VW ol (g5l
a3 10 Glos oAby Uy ady 5ol S (sla fuuls
Ao )3 F0 las ys ol o 5 amals | 5l 5 sl
S as e DL ol s ST sy 5, 8 sl
Slaas sai jlodd (gl SVl slags ST,
S i ol 5 dlwasler Olul (o ey 5 Cle

g el DSy S DL IS 28T 5 55T
SATP 3Jsydm 5 b 511, o5, « H— ATPase
o A 5 sl Ol jn 457 ki a5 il 00 Oy g
ol b 05, Sl Al Cdde s de
O an 6 7 ATP 5 00k (e G218 7 ey
3350 s 25l Dles Jgl Ay 4 aomips 50 00
(V0) 558 o B gie g 9 S LS,
Plb «Cod 4 cwglio

Sl iy 3 ol Js Jale K plab oS
Oy ¢ 3,Sm )3 0S5 (55 2 odee 3G
dﬁ.&p@g@.(\?):)bo-\'cﬁgﬁf)r’.}oc&@
ST e SL sl ol s S 505 51 S
Slads 5w 45 Cnl (G5l s Caxip y3 esliiul 5 40
O loglie a5 L G ol s odd (g 5lulu
sl asls Sl s )8 wlg e (Sed e bls
ol (giluldr (6 Lot g ode] ol mb ol
Lglabss yo dd) ¢l o5 U5 o5
S @ Azl § g Ll Ol Cogline S glaslale
(moim! (s535) Ao y3 Y10 5 1[0 Cbale Ly plabs
o VO (Sad Clale 53 diy o g S S slis
5 0L 5 58 g8 Laasil alin s pl 5 o
5T 6l 5 s TV 5A) 55 alsT 5 w55
SVl slag SL (Ker 8 1055 518
S o )n B ¥/0 Sbale 3 e gl ol
sj,ﬂ‘F;,xu5uw,j.(v)u>;u,
oS Lyl b L 47515 O S S S 5STY
13 (5 03 3 e e i) Sas Ls3 Y/0
Ll b as Cd o5 00 B YO 1 Ol e Ly
L Laonls o Oiomad 5 bl o ST A5 Ok
348 s a8 T A3 0 s>



4 w0 dd (G5l gyl 5 lowsslgz Ol o (gl o sl SN 55 SKSY ol W 5 Ol w2 5 (S5l

Wy e o mi - OLSa 5 LWL 518 s ol
a3 TV glas 53 Celw YF I s $SSTY dl
ol TY/VA aty sl 5 dsys +/9Y Ll 51 8 sl
s 315 Hlis sl Sl el (M) cl
YU e 093 b o eSSVl slag STL
B S R L R AR PR
S Y el W 5 O et 53 5 Sl Soglie OT
einn S|y g Gl Dglite by g pl bow g
Dl 31 0 gl sS5T 0lej b SVl W 5 575 5
555 58 SIS luly 53 e sl 5 Al oo
XY 5 A) Gl PO e 5 3 game 5 O, en

O/YY s sl 5 +/YOY Al A 5 Sldie o 208
s ¢l (63 it o (gLl el ()
W5 G D3l 1 5 23 8 s b 1 05
o S el las STL Lo 5 SSY
o asl ol oyls sy Cadides Gble o i
4 sls Tt F S Syls Gl HQ,LJ‘JLA L;Lau.i»)lf
Il Slodd o o ghd gkl o gl 55 4 5
2 alie 65 KL (S5 b 4 Sl (S Kl
ElE L ol (YF) Al Ooplite aileysl b Ly
534S s om0 il OLSn 5 S n
bl (sla faul S oSS dal U 5 Ol s
(A) 31 559 (S ls gme O ol& u:»:)@.:uzlbu

S0 S 5l s dsl s S35 W amdl
il 38 s s Cenle Cmnlie S8l (/) 5 5LS
Sl SV dul A5 5 osbasts slads sy
s S slael ) F/7 andul 4S5 slaa sw 558 o
3 ohwls At U ams pl s Lo ;5 AY/F0 el
W‘suq}_wd;)b@\wnob\_iw
b SN 5 S a5 S S 5

Gl SL A e S Losse sbaa & 0T js a8
08) dizes G152 S 53 ST d!
By oo Sutpul o

Sl 5 s laer s o S
ey 9 Cmle ada I (6 ed (1 (slaes T S0
Ol azd g5 8 48 Sl LOT (Bl Gl s
g s ST slacas 055 6lalL o8 o5l
L sl 0T Sl 53 5 SIS
CoiS aaby cpnade o pb e SLETF/F 055
Sl SIS 5 4 o A8 (5 i s ST
Jmazn sl 5050 oab ()8 Ll 4 4 ol
536 b ol S L(19) AS  ESGST (6 et
JB Ol S S glyls a1 ol sl ge 4!
Jebanaal s (V) aSlo o F o s s
RV USRS SVA A5 S W) GO Ve C L )
Sk (V9) il j2aS oSS dl S5/ S5s
1% 550 (ol dbe (sl SL (A0 ol O ) e
Lo (V) S e a5 oSS il Ao s /A L
Sslite odd (3lulda glady g 53 dowl L 55 Ol 5
Slas s (SIplie 2Ul5 5 Ll s I & o
03 el L 5 (6l Ay sles o g Sl 5 LI
a3 TV Ll et oSS el slags ST
b ods 3558 4 b oyl 3 31 8 Sl
skl Y 6 S sl ol 5 lala
0 (5Ll 5K ST s 5 o gk g
o 3 PO STV s el b Cile (slaa o
(Y0) 3,503 Gl m o3l 8 sl

23 Al A5 i 48T AL asie (Zolg 5o
Celw VY CsdS 51 ey 51,8 il 4 53 TV (gles

¥/9) olg 4 dawl 5SS Vol Aoy VAV L il



WA 5l o oyled oyl Jlu ‘um;\f)t,ﬁf i § aloes

Ololgis
Al oo g opl ys ol plull sl S
03 5kl STy Skl Ol e o ednT o
S 20 (Shsw s b i (1 SV o
5 s a8 S 5 Lk, IS 4 03,573
5 Jsame Cod ST (NI e LS S

23,08 dnli_i.ib)"\’ Ay 5o 568 L;Lkui.il_,ajT

53 Olgz ol T lalas 55 550 0 slgiis ol 5l

iS5 sl by Ay an oL s
= St sl 3 (S8 BB 5, Soe (slaeSSL
oo 0l o SLiied 15 5 03,8 sloul SO GbL
it A5 53 ileaig das ST ol 6,8,

Sslize gles Lol 5 ptmean 5 SVl ldie
LS55 oo b A Jol e 53 5358 plon]
5,5 S - boT I amio o3lizul (6 s 4 cbaaily
S8 g SIS

L3305 60k Gaiod ol plomil 53 15 Lo o7 (53 31 ST )
JS eslal p e ke (6 5 ukige SBT Sl o5 4
Sl s S ol 5 Jlwe,ler Olul 5 Ikl

.)}..flr Ls'd
References

(1) Forghani F, Nazmi AS, Sharif Sh,
Eskandari M. Isolation and molecular
identification of lactic acid bacteria in raw
milk Central Alborz heights using 16S
rDNA PCR Sequencing and High
Resolution Melting Real Time PCR. J.
Microbial Biotech Research Islamic Azad
University 1389; 2 (5): 21-28.

(2)Lars A. Lactic Acid Bacteria:
Classification and Physiology. In, Hoang-
Dung T, Fennema O, HuiyY, WalstraP,
Karel M, et al. Lactic Acid Bacteria:
Microbiological and Functional Aspects, 3th
ed. New York, USA, Marcel Dekker Inc.
2004, p 18-85.

Al O a5 POV iy Al il 5 o oSG, LS
AYF) 5,8 251y Aoy VA &SSTY

oo La o gl b S b 5SS Yol A
35 darme 4yl (i Lames (Do s Jole
Lyl s S ke 8 (sles 5 bl W5 6y
i 5B L o 6 ST J sk 51 ol sl
(GL3gsas SSN-L L D) lags 5T SIBET e
A(Y0) L5l axbls (g ) | g 42 0 5T JLeS L

33 odeT s a0 SIS sl W 55 (VL I
iS5 oS s § e lu VY I ey G
o S 534S Jlo s el s 4y 01 K
Olojen S ST S 1Y S 5 s
5 Al e BT (6 50l ST Olej ke 3 ek Jasma s
0 o ) 53 oS e U s 0
S o S i |y ol W 5 A o el KU
N oUsT 5 oS K4Sl 3,15 L Gle oyl
45 A Bn ol W5 D S 0l g 35 S
L yd osls CosS KuSy b ST S s Y
e g als S8 e S 4 o7 Gl 4
Y9) Sl

U5 L skl 55V slaco st 51 (S
Sl el SESY-D 5L (5 o5l p 3 53 2 M 5
S gl g sl DLSY-L g8 e ol
oslamul b Celw VY 51 g Cils 1y el Wl 5 o 2o
L ol Ol ool 87 i (5,8 03100 oo 5T S 5
o Pl S Sl eslial U Ll 20 20 /p S #IA
N A 2 oS WYYl Y=L Ol S5

(VW) JJ}TC,«:J‘Q\) Celw Y



o w0 dd (G5l gyl 5 lowsslgz Ol o (gl o sl SN 55 SKSY ol W 5 Ol w2 5 (S5l

(3) Abdallyzadeh, M. Farahani Vasheghani, Ps.
Khodabandeh, M. Hashemi Najaf —Abadi S.
Production of lactic acid fermentation in
non-continuous optimization process whey
by Lactobacillus casei bacteria. J. Food Sci
1389; 7 (2): 95-102.

(4)El Soda M, Ahmed N, Omran N, Osman G,
Morsi A. Isolation, identification and
selection of lactic acid bacteria cultures for
cheesemaking. Emir. J. Agric.Sci. 2003;
15(2): 51-71.

(5) Abdullah A.S, Osman M.M. lIsolation and
Identification of Lactic Acid Bacteria from
Raw Cow Milk, White Cheese and Rob in
Sudan. Pakistan J. Nutrition 2010; 9(12):
1203-06.

(6)Abd ElI Gawadl, Abd El Fatah A, Al
Rubayyi K. Identification and
Characterization of Dominant Lactic Acid
Bacteria Isolated from Traditional Rayeb
Milk in Egypt. J. American Sci 2010; 6(10):
728-35.

(7) Adiguzel G.C, Atasever M. Phenotypic and
Genotypic Characterization of Lactic Acid
Bacteria Isolated from Turkish Dry
Fermented Susage. Romanian Society of
Biological Sciences 2009; 14 (1): 4130-38.

(8)Hoque M. Z, Akter F, Hossain K.M,
Rahman M.S, Billah M.M, Islam K.M.D.
Isolation identification and analysis of
probiotic properties of Lactobacillus Spp.
From selective regional yoghurts. World J.
Dairy & Food Sci 2010; 5 (1): 39-46.

(9) National Standard No. 2852 — milk and its
products — Determination of acidity and pH-
test 1385.

(10) Mirdamadi S, Sadeghi H, Sharafi N,
Fallahpour M, Aziz Mohseni F, Bakhtiari
M.R. Comparison of Lactic Acid Isomers
Produced by Fungal and Bacterial Strains.
Iranian Biomedical Journal 2002; 6 (3): 69-
75.

(11) M. J Jay, Lansr M, Goldenberg D.
Modern Food Microbiology. As translator.
Mortazavi H, Zyaalhq R. 2nd. ed. Mashhad:
Mashhad Ferdowsi University Press 1389;
1,p793.

(12) Ibourahema C, Dauphin R, Jacqueline D,
Thonart Ph. Characterization of Lactic Acid

Bacteria Isolated from Poultry Farms in
Senegal. African J. Biotech 2008; 7(12):
2006-2012.

(13) Panesar P, Kennedy J, Knill Ch. Kosseva
M. Production of L(+) Lactic Acid using
Lactobacillus casei from Whey. Braz. Arch.
Biol. Technol 2010; 53 (1) : 219-226.

(14) Adams M.R, mouse M.A. Food
Microbiology. As Translator. Mortazavi A,
Sadeghi Mahonak A. R. 4". ed, Mashhad:
Mashhad Ferdowsi University Press 1389; p
611.

(15) Rallu F, Gruss A, Ehrlich D, Maguin E.
Acid and multistress-resistant mutants of
Lactococcus lactis:  identification  of
intracellular  stress signals. Molecular
Microbiology 2000; 35(3): 517-28.

(16) National Standards No. 695 — our
features and test methods 1387.

(17) Elizete, D, R.S. C. Biochemical
characterization and identification of
probiotic  Lactobacillus  for  swine.
B.CEPPA. Curitiba 2005; 23 (2): 299-310.

(18) Sanders J, Venema G, Kok J.
Environmental  stress  responses  in
Lactococcus lactis. FEMS Microbiology
Reviews 1999; 23: 483-501.

(19) Ahmadi M, Khosrowshahi A,
Kashanynzhad M. Isolation and
identification of lactic bacterial flora
Lighvan traditional cheese. Proceedings of
the 18th National Congress of sciences and
food industries; 1387 Apl 24-25; Mashhad,
Iran.

(20) Hadadji M, Bensoltane A. Growth and
lactic acid production by Bifidobacterium
longum and Lactobacillus acidophilus in
goat’s milk. African J. Biotech 2006; 5 (6):
505-500.

(21) Yuliana N, Rangga A, Rakhmiati E.
Manufacture of fermented coco milk-drink
containing lactic acid bacteria cultures.
African J. Food Science 2010; 4(9): 558-
562.

(22) Mehmood T, Masud T, Abbass A,
Magsud Sh. Isolation and Identification of
Wild Strains of Lactic Acid Bacteria for
Yoghurt Preparation from Indigenous Dahi.
Pakistan J. Nutrition 2009; 8(6): 886-871.



WA 5l o oyled oyl Jlu ‘um;\f)t,ﬁf i § aloes

oY

(23) Haddadin J. Kinetic Studies and
Sensorial Analysis of Lactic Acid Bacteria
Isolated from White Cheese Made from
Sheep Raw Milk. Pakistan J. Nutrition
2005; 4 (2): 78-84.

(24) Vasilean I, Segal R, Vasile A. Obtaining
Fermented Dairy Products with The Yogurt
Culture YF-L 812. The Annals of the
University Dunarea de Jos of Galati
Fascicle VI — Food Technology 2011; 35(1):
92-99.

(25) Tomas M, Ocana V, Wiese B, Nader-
Macarias M. Growth and lactic acid
production by wvaginal Lactobacillus
acidophilus CRL 1259, and inhibition of
uropathogenic Escherichia coli. J. Med
Microbiol 2003; 52 (12): 1117-24.

(26) Lengkey H, Adriani L. Effects of Milk
Fermented With Lactobacillus acidophilus
And Bifidobacterium spp on Lactic Acid
and Acetic Acid Contentand on
Staphylococcus aureus and Pseudomonas
aeruginosa. Biotechnology in  Animal
Husbandry 2009; 25(5): 719-724.

. Randox

. Lactic Acid Bacteria

. Lactobacillus

. Pediococcus

. Leuconostoc
.Lactococcus
‘Orla-jensen

8 De Man, Rogosa, Sharpe
° lbourahema et al.

10 pansar et al.

11 Rallu et al.

2 Elizete and R.S.

8 Adiguzel and Atasever
14 sanders

15 Hadadji and Binsoltan.
16 Yuliana et al.

7 Hoque et al.

18 Mehmood et al.

1° Haddadin.

20 V/asilean et al

21 Langkey et al.

[ N A N

7



4 Biological Journal of Microorganism, 1 Year, No. 3, Autumn 2012

Isolation and evaluation of lactic acid production content in native Lactobacillus
of Chaharmahal va Bakhtiari province isolated from dairy products

Elham Sarmast Ghahfarokhi
Student of M.Sc of Microbiology, Islamic Azad University, Felavarjan, Iran, sarmast.eli@gmail.com
Mohsen Mobini Dehkordi
Assistant Professor of Microbiology,Shahrekord University, Iran, mmobinid@gmail.com
Keyvan Beheshtimaal
Assistant Professor of Microbiology, Islamic Azad University, Felavarjan, Iran, kbeheshtimaal@yahoo.com

Abstract

Introduction: the use of lactic acid bacteria in fermented dairy products due to their effects
participation in flavor, texture and most probiotic properties goes back to centuries ago. Optimal
amount of lactic starter culture in the production of lactic acid in the production of cheese and
yogurt are used.

Materials and methods: Isolation of Lactobacillus in MRS medium from various samples was
performed.Then, The variation of different characteristics in terms of the ability of Lactobacilli
to produce CO, from glucose, the ability to grow at pH 2.5 to 8.5, different concentration of
NaCl, 1.5 to 10.0 (percent w / v) and temperatures of 15 ° ¢, 45° ¢, the ability to move, indole
and H,S production were also studied. The production of lactic acid was assayed in skim milk
by titration with %1 NaOH. L-lactate isomer was investigated using UK Randox Kit.

Results: In this study, from 30 samples of different indigenous yoghurt and cheese 43 gram-
positive, catalase-negative, oxidase negative lactobacilli were isolated. All isolates were
resistant to pH 2.5 and 30 and %69 of the isolated were sensitive to 7.5 and %210 concentration
of salt respectively. Most of lactic acid production with %1.8 and L-lactate 6.8 g/l were
consididered for one isolated. This isolated bacillus based on biochemical tests was identified as
Lactobacillus acidophilus.

Discussion and conclusion: The amount of lactic acid production at temperature 37°C was
found to be higher than the temperature 25°C criteria that were statistically significant at %1
level. The optimal production of lactic acid in the native isolates and tolerance to appropriate pH
and salt tolerance, these properties and studies are provided complementary knowledge to be
used in the food industry.
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