93 Yo
Olomimd ) (S 3y pale olSLilS alxo
"W—\“H ﬂ\‘“Af om} A —)LQ.% o)Ln.{Za ‘)LQ.% -.\.L?

B 31 0uds 1y w9l gkl 31 (S 5L 3w 3T Sile A § Mg

F 1850 bk ool yob ji5s (I dgame 578 (i oM Lo i

VFAL/A/Y tlae g p oy \WALIANE i ol ! \PALUY :lie 8L 50

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

N
cuuS>

gl g oolitul loaiysd oS 5 0 Ll (lajlsy aites aio lam Bl n ke 957 lojlsy 1R g Al
looarsS Sl oS5 4 0938l pllin 4 b3l pe Comogas 50 L8 Lo 5 &)l plp p0 Cuaglie ST G2l
adlas ol plel 5l Gas abl oo (5 ks Sl Slyls LU 6[&@.&}.{‘ ) «5"")“] sl 8L 6ly gorine 14 Col
w3 iluoal g o Tz igm 5l oLl 5lgn mpl adg el g SB 5l Cengolls eglisl 3lalaz (o)
YR WIRW Y

otadl e )3 ciS jlesliinl b S slaaised 5l g LS (mghenls (addss 5 lalaz Sliles ildg) g olge
455 o1 5l o )5 bl 35 Codlad s Sladises a5 a5l 3l cullad Lol Bae L
Sl 58 (powsm; =) 13k Sl ol Gilealls 5 b ools i (e Lulyd b ceslio Lo 30 V-0 uslenly
iy gl (G503l g (S ileg)S Y grnl LBl ) lags Lilis <Y 00 Sligw pigel b giluglsl 3
PHY * 53 (33l lymmgm sedgyoee Gosb 5l (LB 5lSgn cdld Jolye ples j0 1085 &jpo ol Jite oS 92,5
Pl yoglls YO zge Jsb 55 (Lrjord Jolae lie)idson Joame spSojlil G 5 padiine loj e sl
235 o0

Orizee s Bl SLEJET Goshowls b V-0 ughowl «SogiguSh 5 olordisn Sloogas awlio b baidly
s i bl S5 el s 09 Seisleel § Satdgtiny et glls bl slapH o dypes ool
oS 5 SDS-PAGE g, b w3l (JsSbo ey 5 sy PAGE) sl b ySTly 5 595 5009950 (s, L sl
0,8 ame el YEV e o Jobae g sloslastenl

Sl alls plodily a5 0l i L 00 (giluals a5 UV S lensly (loalls pladl 1y 15 S Ao
rogie JoSho o il ol JoSho oy oo Sl 4 09 Slidss ple 10 sdel Cews @ loasly aliee sl caws 4 ol
3¢ ;55055 alie SDS-PAGE 4 PAGE 5 sl caws a5 slaail S5 03,589 5501 S o0 )l (92 il

o151 o35 Slled gl Al Cumsdls ol ¢ B 5 isalS gloeSly

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

Ol (S psbe o&tils cobligy 0aSails ol Sl e 5 ot (il 038 Ab) ol (Ut sy 5) <)
hfalahatpishe@yahoo.com : S5y oS0 oy ¢ YA-YYFE 580 ;LS5 o Y\-YYPVEEYS : oals

O Sy sl o8l oty a8l «pagi (35T 03,8 Jlitils =Y

O Sy pske oBtils bl o023 (5 s S sl 05,8 il ¥

Ol Sy psle ol cotigy aaSKails caes gy (23T 53,8 i) -

YY


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

01,502 5 ddg CoM Loyt

3T S 3halls 5 45

el 5 e, ileoalls g odes 4 aladl [YF] sl odgs
3903 rblyS 3
a9y 9 Sl

S aigei 3 o8 ) ol o (alEisle;T ardllas oyl 4o
& o bsla §1 G el S ST s Ve L
odls I3 ol 5 cile az 0 A g)logy o 4ads Ve Do
S olEigleg] slos b 1) alols ygeailivgus s 5
O N SN [V ROt
3 g ools i8S b skesl SLLBJISIT (g 5lulaz oolais]
395 S0 @l az e YV °C L g 55, V-V slp az 0 ¥-°C
Blbl oS gla S Sae cpl jl am IY] oges asSl
Cool 32 alis 4 09 oo uSiis Blad Y G Loyl
sdel Caws & IS F 1 SO a5l e 0l o> (g5liSg
sl st olulis g ays (stock culture) o, 53 cuisS
w3l Sleoalls slaie a4 [VO] ws S elul oas s
0wl Lol mle cutS Lsme 5lad Lo YO sodss
olac (0,5 /0 jete ojlac 0,5 /Y apwlgial IS S
+[+Y MgSO4 .TH20 «a,5+/\ K2HPO4 o5 +/0 yeee
e SloySo b pHY /0 5 o5igs Of il Lo 3008
il mle 5 s e #10 (YO-co) gyl J5Is (£ )
el Y8 ol o1 51 e o a8lal syl SLlS” Ll o
Seb 3 WYO pm Lo YV-F-°C o e Sllae
MSE ooy jpisyile b o a5 plosl ,5sS
Lglse Sligime Vo v+ +xg o -F °C ,5 HIGH SPEED 25
595 5 o] i Sl Jshes I3zl plo g e sl ous
25 e oliee 9 3 G Clad gap0 S Lo
Ohey ool 2 sy ISIT Cllad il (g Sojlail
bl ol s S s pSelul [Y8] o Kes 5 K
Wlg oo a5 a3l Gliee 5l Cd e (Ll gy colld
P95V Jole rgyiee Jpame aids ) S o
az 0 Ve glos j0 (Gegil YYO jo (6 u503lasl L) gy
oo 8 4 b g NaOH —olygy ,8L) VepH o 5 ol 5 Lo
SrSoil slpwled adg g Ole & G558

S99 Shoy 3l S Lanmme p2 50 S9zge JS efign Oliee

YiY

FRR V-

Loy o aten taio sl 31 0 tee 51 sy

ol el DT s)ls solasst byl 4 Lis w3l ig,8 78+
SL Joep i oladl 050 an oL slajlss
Lo b slajligpn L anglio 1o dgd oo 03938 lnoass
Conl s Las 55U 5l ot angs lgil 6,9l b g 2,8
oS 5,0 oad 48,8 IS ay slaslg,y [Y] aies o e
YL e 3T el hls sl Logyl baoaiss S
g (ol pls aLdl &l a0 9 PH 1 srng 03gae
90 2 45 S_idgiign Lo ol panlss 5 8L oy
IS y5 p sols Caenl 5l ol axils g b ples |, cools
Gl walewls 51 55565 (sloos, jo,el 4 b VAVD 5.l
2 @B slajlsyn ady oy g olalid caugs LIS
adgi gle sk wl yra o [Y-2] coul oo sy byl
S35 29> 4 (rlpbi ates STy 5 e Lol eassS
bsgi w35 g a8 e 0y sUsS S gl dame
ol aialy ctS Lo ome oS 5 bgd (4655 (slaes,
w5l e oy baslsg adg sl p caiS lasme g5 Ll [V ]
b eisS e ilwombio sla)l5 5,90 50 o 1o)135 o
SIIT et DNV E] il 009y Sgame § b Jl
Omomleig d (o5 e Wload addgs Jlouls o5 ajlsis
Crmoiingns [VOVE] a5 58 ol iy I BPN
USSR ICTWY R ] IOSYE JEC W SN PN I OOl J Ly
DA-VA] s Slushal usknls 51 usSe IS lusloal
o sl [V -1V bty o ogl il SIE g
O yiias G MO — Vo glapH o Lo pucdiiigu 0500
sgame sl SLls slaslgn glgsl [Y] wiias codlas
bl Lo pnitligon s s (YL < Jled pH
W5 S 59,5 lacs aalllas ol plowl 51 s [YY-YY]
Esn meisl s @, 8 L S 5l casgalils Guslenly
3oz wilboe LSl as s ol alubis s (LS
o 55588 9 5 g dmpylai ulwl a8 Gl

7 el L adilg co cungs LIS (sl puclS g e


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

WA Jlo oo —F o ke of Al

Bl y (K3 p ke o5 alona

o Joshe po cnes VAl wo 8 oslixul (PAGE)
o j3a> 5 g 5089580l 5 sl b ST L Al
sleolaitinl ol plxil (SDS-PAGE) Slgw  Jowogo
U)L».C u}.a.u‘)...JlS r:‘)fl.n) 3] Ls‘)" oy oolazwl (5“'2’5)"
3ol oo ,ST FATKDa ¢ yopss odubw w95 13l diog
505 5 il sl lesS Laags alol 5 5,855 g
CuitS oo il S5y SCileg S b gy 0 Dl by
Iyal

Ghg Oy Y0 ushenl ol atie Gl
O lordisn 5 SeagignSt Sluogas I (S calio
5 995 695 gl S5O Jleo job 4 w55 ow)
sbotlbsl Sy oa el B4 pye Lilhse
Vo 5t YL PH jo aly g YLK cas rales 5l oloaniion
Ay v-g lacus Jold oliolel ple 4 5 cote Clg>
bl Sl eslanaliSelS 515K adg 5565 51 ol
ol are Fwly 8:°°C 51 YL Gl 0w, g Ol
sl 5 (5Y5 G858 Sgpaem Glalel d jo 4 iz
5 amlid sy 4 pHY. o 5 e ol pHY o
o 9IS (e Gy (Y g seee g Sude Gy (558
20,5 (o3 O W O 31 0y Cupogas 5
Jobe al>po cnl 53 V-0 g a3l odiy collad
() Jgoz ) 033,5 cyanss YAYA APU/mg
100 Slalgw poigel b ool Jslmo (g5loglodd 51 oy
58 0 o970 eisy U SITEIV 5 mpl JS 51V g0
il losil, 700 Caelidl 0o s b b5 5 g,

O Jguz) 09 18Y 3905 al> o (] (sl

A

oogd] lawg 8l ove 8,5 eslatul (Lowry)
S dseme e n Jsloee Sbile 5 o) (BSA) (55 p
Olree sl oy clled LYV w5 e T @b
0 a8 el lae )3 39250 (ufigy S5 4 el codlad
(APU) oLl8 5Ly codlad (40,5 i L (lg5 g0 alad
IVAL 5,57 cons & (M) s oyl

ol ol 5ley oW 3l Gileals
Jsboro 51 i oo 1YY 4 .85 sl £ °C 0 (g5 alls
o a8lol ;08 ] sauigel Slalgw 105 sdel Cewd 4 can 3]
L oalols ogw, I as) 700 4 T ceelisl oo b
Olawd Bl 5o o)lbgs 5l ol Vb g0 Ssk il
bey Liwgs 5 wa,S > el PHYIO L 5 Nga -/+)
cyess (CUt 0ff<10000 ) S5 o 5o by ygml 2Ll ol
50 0l g D8 diged i 5 ) L) e b ez tals
ol e ¥ 3T Al e e IYAL ws ssls uals
(F-CmxY/OCm) sl 4 3l Ssilos,S g 4 Jsloo
GuF sk Jeta oSS 0ol eolel 3 5l 05, 59l
g Yge o/o) @lawd L L i ot 5l w38
Wy 4 oad Jate w3l lelas Sldes cg> g pHY/O
oaid gty Slind 3L 4y (Ygar /D) KCI Kai 09331 |
A By ik Voslaps o alol> lagsenst
Eox LS pasls s by (g Fo) i) e
chile g g5l I collad g pSojlail 5l w0 S
bole mo b gl o3l sl slogseasT S 0efign
Sl ) Cale )3 g a0 1ol 0)bgd e 5 WD
el cws 4l w}fl digod

9y 3 el dsel oo Al i gl
ouis oygls Lulpd o 58Sl 5 aeel b STk


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

01,502 5 ddg CoM Loyt

Ao y0 g g i 9 55§y o oy 35T (Sl (IO forp0 2] 9k

e opgcadlad  ligy

il sl APU  (ml) o> Sl Jolre
Siws  APU/mg  (mg)
- \ YAYR AN YTYAY 1YY gl 2 Jslxa
Py Y AYYFA VA VEYADY ). 108 pysgol Slilgas b B
CM- b sl s 3I5ai
Yf 5 VEO0- Jf ovEY. \ t P s Sl

Cellulos

Jag89 0 J3 P90 & oud I T Logls sy N
3b pologT b (Sj0T &Gyl i (PAGE)
5 omhhg lagmslwl b V-0 oglesl anlis L
W0 Olgics Sujslsnrd 5 SeagisnSl Ll 5l KL ST
SISl ughely b (65t 4lis s Y-0 oghensl,
e 5 osia BT Ly a5 golive anglie o ol
35 oad laa uslowl a8 ol (b, e ai alnil VA9F
09 ) adgi g al, 4,0 00 °C &)l> ax 0 g pHY -
S g VP Cud ail ez Slpalis Sy bl 4 L
Wdgs Cudte (Ked oS Ol w1 eslatl cus g ol i L
ookl 03, 2y Olse 4 |, KSMKI6 uslonl,
28 650 gy o VAL WSl s el
087 S35 Sype hlSes g Lly (g8 Lawg VAAY
Olsie @ 998 (i pH o w4y ;0B BIS" ugluly
ookl 9z DIV a4 87 s o gy S LudglIST]
el 098 @il adgi 5wl 4 B s PH o Y-0
288k s Gl SLSISIT plaie a0 1 o] Gl oo
bl GlapH 5 GesldgSIT Gusloly gladiss” 5 (5

V-0 skl Ll [¥e] anin SadeisVy cosls ol

—4—Pro —e—Enz

¥ T Vees
%; AR Yoo .
o BT + Your %
2 :
LT .

3 F b :3\‘
oY T g
o L #Woves o
Y

A

‘O._'A i t Qe

= s 4 L 4
s asas

1YYFO h‘ IO IVIANRY.YY .“- \:' '
B ¢ygmnSTyd oo

o Sl LG A UOT o 53T (S9l> sty (Sjlwlaz 1) 1340
I b (e gd (I eiles T Lyl (Sl STl

.CM-Cellulos
Sl s gt ol skl b egiy ol o
50205 Gslaaz VF U YY) (62 Lo ¥ (slogygemaST b
5 BB ilolaz 048 e o ) ISE [y A4S 4565 les
I TS IR N N O
Sl A ey Sl 8 iS4 B0 L
o JsSle 35 SDS- PAGE g, L .ousls 1, /YF

(V JS8) 30,5 cpaens gl YRV o 5l

SDS-PAGE (593 b jl79 yy sl o1 53T S350 0159 cometi 2] JCS

Ji sl STk (o) 5l sslwoalls olil ln

Wb S S g w8 eolaiwl (PAGE) ;5,584 a5
(Y JK8) 0,5 wldl, QT T CRgvI

AR


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

WA Jlo oo —F o ke of Al

Bl y (K3 p ke o5 alona

I8V o] Glesily 45 03s 1 0,00 130 (g5legldl 5l ol San
sbo 5l e IV leglidl aw oo S5 4 sk ol og
Cocledl sloao,d owyp b aslllas cpl ,o [YY] ail s lse
>l slagaSgn e (Bib Ll 2db e il 00,5
il ar il 5B 50 5 0g St lag] (5lulaz 4 oo
99 3 eolatul wlie Jladss a5 51 Sy 0 b e
S o259 b g (Sigl § Sissilh) Sg s (g
ond Sty S Pleg,S Al ye lp (gl U5 s
S s ol oolinal Ko cam e Lol [YY-v]
Voo Jloys olSen 5 lyss sl [V] 0t e oo G
Lo 5l alld 5s w3l Glopalls ebxl 4 oMk
gkl
L oaily ol ozl £ jg)law b b (31,5 gkg S
L g o0ges el TAY Glosily Lo Jb Ve 1) w3t g, 0!
o9l ¥4 sga> 1, JoSbe (y39 SDS-PAGE s,
O S eolanal pagn cnl ye V] sy eess
VWU YY oddhe VosloggnsSly SeslS aens
s ys 8 4 celie 5 (I gilolaz 5 005 5 pslae
O Gilealls leally alie Slidss gla)lS 25T e

FOUITEVRRR I A O o 28 1 f RGOV PSSURUFLIRWIRS 3 8
Fde (39 9 09 Dlidss plu a0 aS 0g LYY leadl,
03950 4O Wels” a5 00,5 s Gedls YEVe o 5T ol
5 (Gsdls VYV =YV ) aile pskitisns slope ]
G095 90 58 w3l cnl S99 580 Sy ez Y] casls
30, 40 g O o &lie SDS-PAGE 4 PAGE ;484 =SJI
2 oty el Sgptie SLIS 350 Wil S LS5 B
Sl)lo 5009 yagige (398 mayil JsSho w4 S amis Culys
3 ErSamt ol alie wbbige oty op; S
Silwalls s o) Ken 5 oLLsS lawes VA9F L
43,5 KSM- K16 sl 5l 55l59, ST (slaJsSLe
Yooo Jlo o olKen 5 Sinew cpuimen [¥A] 05 o0
G55 5l ead b lgy GISIT oy oyn 4 e

\)9.3 0Ju ‘..\> 28 ).\...x_‘> Vw}Lc )| 4\5 SSRI u,ujl...ml.v

Yi#

SIS eloaisF o 0l lis s 51 | Copols o]
Sadensils cdld Gl oL GlpH o eslewls
Ly a5 Y eshel SLIJSIT i b 4y wiien
[PV ] col oasla) 23y o ailSen 5 S ged
b ol SIS nposin il SasisS | Sy it
SeidgidilS cudls cp i [Y] wes LIS pH e
oaud pHYY o jlin ouid @b IS5 4 V-0 uslewls
I 3l a5 ol oY i ) sl Lol 05 0
SLdISIT slaaisS 5l 5 ks 55 3L5s, ST L ol e
Shls Y0 usbeul [¥Y] el sns snss o uskls
Vil a5 Ceul LB GapH o 93 Sedshoel culled
()5 &) &l slgyonm b ool iy Dheal (ST
350 b 5 5555 alox 51 ool a3 slavsly & 1, o]
Lo sl 515 @ gy GlIT adgi jsliie 4 b w0
ge Olgie 4 SIS sl eslaal aSnl 4 azgi b ol Jla)
S9h (Sl Bgs oy g8y 4 e Wlgioe (1S
wiolis e oduzms ou,S abee ) eslinul cnlnby [¥Y]
deog S5 sl 4 jelle 595 £> b g «Ground Barely
U"’l}‘) el déLo S Y-0 uq}l...ula Sy90 4O aS Cowl ool
Wsn o @ e Vord Jlo o ohSes 5 SL
8 JebISTolle poghonly 655 S, Lo 00 55 ol
Aidgad pladl 0gr 0ad x> wia Dl xS bl el Sed
5 e by Sl skl 00, plelis slp g
A_J)sl?bﬁ 3o (Ve-l) d9.9 g_}"’}L*"L’ as ;).30943 oo Lo
g ol ol w3l adgs sl 1) Ll i sl sieelilS
Wsn meyl s By el Shisel 5 558 rizpe
Giloslesl leadl, aslhas ol o 5] cesS o LLIS
29 IV Jolee 700 pigell Slidgus Sas b oo 3T Jsloa
bl @ilooalls sleadly 5 ws,S ssliiul al> e ol &l
Gilwglil 5l LSen g pe KL I ss 780 squs

5 lohygusle. [Y] 5g 787 o] lewil, ais,S oslal VA


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

01,502 5 ddg CoM Loyt

5T Sl 5 il

Sl o Sl sl § KiiglS (599555 (65,5 @ 5
S5 5l o s O Sl Seeglie SRl L plgioe (S5
cilo lee boazsgd yo 1y 0T 6,85 4 0pul
S10ya8 g Sl

beils ogas a4 4055 5 cordan 09,5 HLulid )5 4ls
30,50 oy 5 S plille BT Clizr 5 gomns 5 )l
SR L o 5bls a4 (ghalsmg S 09,8 SLulils )55l iz

29,5 o0 ;S5 L5 onl ploxil (gl 5l 090 Dl ol

5 PAGE) 5,595,550 J5 @l amlio b 5 oo

5 yegige odd ol wupl a5 ws S axis (SDS-PAGE)
IFE] sl oo oygdlooks YA JoShe 59 sl

97 OlFse ) 358 mpl &5 ab 43S axc nlply

o &l g ols 18 lmossngd 4o 0 5 BB slaes 31 aws

References

[1] Gupta A, Roy I, Patel RK, Singh SP, Khare SK,
Gupta MN. One step purification and
characterization of an alkaline protease from
haloalkalophilic bacillus sp. J Chromatography A.
2005; 1075: 103-8.

[2] Do Young Y, Chung H, Bai D, Oh D, Yu J.
Purification and characterization of alkaline
protease from an alkalophilic streptomyces sp.
Biosci Biotech Biochem, 1994; 58(3): 470-4.

[3] Adinarayana K, Ellaiah P, Prasad DS.
Purification and partial characterization of
thermostable serine alkaline protease from a
newly isolated Bacillus subtilis PE-11 AAPS.
Ppharm SciTech. 2003; 4(4): 56.

[4] Fujiwara N, Yamamoto K. Purification of
alkaline protease in a low cost medium by
alkalophilic bacillus sp and properties of the
enzyme. J Ferment Technol, 1987; 65: 345-8.

[5] Hitomi, et al. Alkaline protease isolation from
bacillus sp. 1994; U.S. Patent No.5, 296, 367.

[6] Horikoshi K. Production of alkaline enzymes by
alkalophilic microorganisms, Part 1. Alkaline
protease produced by bacillus No. 221. Agric
Biologic Chem, 1971; Vol. 35: 1407-14.

[7] Takami H, Akiba T, Horikoshi K. Production of
exteremly stable alkaline protease from bacillus
sp No. AH — 101. Appl Microb and Biotech, 1989;
30: 120-4.

[8] Thangam EB, Rajkumar GS. Purification and
characterization of alkaline protease from
Alkaligenes faecalis. Biotechnol Appl Biochem,
2002; 35: 149-54.

[9] Tsuchiya K, Nakamura Y, Sakashita H, Kimura
T. Purification and characterization of a
thermosrable alkaline protease from alkalophilic
thermo actinomyces sp . Hs 682. Bioscie Biotech
Biochem, 1992; 156: 246-50.

[10] Keay L, Moseley MH, Andersen RG, O’connor
RG, Wildi BS. Production and Isolation of
Microbial Proteinases. Biotech and
Bioengineering Symp. No.3. Enzyme
Bioengineering. (L.B.Wingard,Ed); Wiley , New
York. 1972; pp: 63-92.

[11] Aunstrup K. Production, Isolation and
Economics of Extracellular Enzymesand
Bioconservations. (A.H. Rose ed) Academic

Press, New York. 1979; Vol 2: pp: 27-69.


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

VAT Jlo e —F 0 lads of >

Blindy (K3 p ke oK1 Alrs

[12] Aunstrup K, Anderson O. Preparation of
proteolytic enzymes having maximum activity at
high alkalinity. 1972; US patent No. 3, 678-43.

[13] Kalisz HM. Microbial Proteinases. Advances in
biochemical engineering and biotechnology.
1988; Vol. 36: p: 1-57.

[14] Kennedy JF. Enzyme Technology in
Bacteriology . Vol.7a. Publish by V.C.H ; 1987;
pp: 156-63.

[15] Aunstrup K, Anderson O, Outtrup H.
Proteolytic enzymes, Their production and uses.
1971; UK patent 1243784.

[16] Aunstrup K. New developments in the
production and use of bacillus proteases. Abh.
Akad.wiss. ddr, Abt.Math.naturwiss. tech. (3N,
Mikrob. Enzym prod). 1981; 447-57.

[17] Bergmeyer HU. Proteinases in methods of
enzymatic analysis. 3th ed by V.C.H. 1988; vol 5:
258.

[18] Balassa G, Dob B, Zucca J. Over production of
sporulation — associated extracellular protease in
bacillus subtilis mutants. Spores. 1975; 6: 279.

[19] Bollag DM, Edelstein SJ. Protein methods. By
Wiley — Liss. 1991; 71-160.

[20] Clause GW. Underestanding Microbes. A
laboratory text book for microbiology. By W.H
Freeman and company. 1989; pp: 233-303.

[21] Cowan D, Daniel R, Morgan H. Thermophilic
proteases. Properties and potential applications.
Trends Biotec. 1985; 3: 68.

[22] Fogarty WM, Leelly CT: Microbial enzymes
and biotechnology . Elsevier. 1990; 229-34.

[23] Fron Kena J, Van Versafeld HW, Stouth cmer

AH. Production of extracellular enzymes by

YA

bacillus licheniformis. European cogress of
biotec. 1987; 3: 481.

[24] Vesterberg O. Methods in Enzymology. Ed by
W.B.Jokoby, Academic Press. 1971; Vol.22. p:
384

[25] Sneath PHA, Mair NS, Sharp ME, Holt JG.
Bergy's Manual of Systematic Bacteriology.
1986; Vol 2: 1104-38.

[26] Higahara B, Matsubara H, Nakai M, Okunuki
K. Crystaline bacterial proteinase. 1.
Preparation of crystalline proteinase from
Bacillus Subtilis. J Biochemistry. (Tokyo ) 1958;
45: 185-94.

[27] Matsuzawa H, Tokugawa K, Hamaoki M,
Mizoguchi M, Taguchi H, Kwon S, et al
Purification and characterization of of aqua
lysine I (athermophilic alkaline serine protease )
produced by thermus aquaticus Yt-1. J Biochem,
1988; 171: 441-7.

[28] Boyer EW, Ingle MB, Mercer GD. Bacillus
Alkalophilus subsp.

halodurans subsp. nov.

analkalin amylase producing, Alkalophilic
microorganism. Int J syst Bacteriology,1973;
23(3): 238-42.

[29] Fujiwara N. Production of a thermophilic
alkaline protease from bacillus sp B 18".J
Biotech, 1993; 30(2): 245-56.

[30] Shimogaki H, Takeuchi K, Nishino T, Ohdera
M, Kudo T, Ohba K. Purification and properties
of a novel surface active agent and alkaline
resistant protease from bacillus sp Y. Agric
Biologic Chem, 1991; 55:. 2251-8.

[31] Glazer AG,

Nikaido H. Microbial

Biotechnology, = Fundamentals of applied


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-26 ]

[ DOR: 20.1001.1.17353165.1384.4.4.13.7 ]

01,502 5 ddg CoM Loyt

5T Sl 5 il

microbiology. By W.H Freeman comp. 1995; pp:
256-9.

[32] Lowry OH, Rosebrough NJ, Farr AL, Randall
RL. Protein measurement with folin phenol
reagent . J Biol Chem, 1951; 193: 265-73.

[33] Nakanishi T, Matsumura Y, Minamiura N,

Yamamoto T. Purification and some properties

via

of an alkalophilic proteinase of a streptomyces

species. Agric Biologic Chem, 1974; 38(1): 37-44.
[34] Singh J, Batra and Sobti RC. Serin alkaline

protease from a newly isolated bacillus sp.SSR1.

Process Biochemistry. 2001; 36: 781-5.


https://dor.isc.ac/dor/20.1001.1.17353165.1384.4.4.13.7
http://journal.rums.ac.ir/article-1-123-en.html
http://www.tcpdf.org

