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1- Glycoside hydrolases (GHSs)
2- Polysacharidases (PLS)

3- Carbohydrate esterases (CES)
4- Glycosyltransferases (GTS)
5- Endoamylases

6- Exoamylases
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1- TIM Barrel

2- Carbohydrate Binding Module (CBM)
3- Aerobe

4- Facultative Anaerobe

5- Facultative Aerobe

6- Psychrophiles

7- Mesophile

8- Thermophile

9- Hyperthermophile

10- Thermozymes
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1- Rigidity
2- Packing
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Anoxybacillus flavithermus strain DSM 2641

Uncultured Anoxybacilus sp. clone LNE-3

Anoxybacillus flavithermus strain Dad
16srDMNA

Anoxybacillus sp. A3T1

Uncultured bacterium clone 7-179

Bacterium SR554
‘|An0vaecillus sp. BN-IA
Uncultured Anoxybacillus sp. clone NJFU SLX-S17

Anoxybacillus flavithermus strains1THE31

Anoxybacillus sp. K34
Jncultured bacterium clone L25-B12

Anoxybacillus sp. DT3 1

——— Anoxybacillus flavithermus strain JTM109

Anoxybacillus tunisiensz partial

16SIDNA 55 oolasl y1 (oSGl by :¥ S

o ools Lz F g ¥ la S o calitee slaPpH g lales jo w3l cdlad as o jloges

120

100

80

60

40

Activity %

20

0 < &

0 50 100 150
Temp ( C°)

51l 55, s 511 S



WA 0l o5 oslad 33 Jl O T (83505855 5 S5 30d 40 Y

120

100
80
60
40

Activity %

20

w2 Cadlad 59, PH 1 :F S

120

100

Activity %
A O ®
o O O

N
o

0

0 0.5 1

ol W7 1 5T cedlad g5, SDS i1:6 S

o8 il ax 10 VO oo 31 ol codlad aige slos a5 ols oyLis ¥ S 5l soe] Caws 4 gulis

Anoxybacillus ;I cos 48,5 MollWl el ag cloo i Sldlas o ool
DIl g0 g ol il ax 0 V- Anoxybacillus sp. IB-A 4 flavithermus sp. nov.
laz Ml o crizen ¢ 0,5 ile ax 0 £+ Anoxybacillus sp. 555 g0 5l eas oyslS
Ozdemir et al., ) sl caws & ol 5 il a>,0 00 Anoxybacillus flavithermus ;i oo

(2011; Chai et d., 2012; Hauli et al., 2013; Fincan et a., 2014


Mihman
Line


AN wr o S Ol aaior ANOXYDACHIUS SP. (6 5L 5Tl ploans sy Dlos st (s 0,108 5 abS

@ f PHS w3l cdld i o5 05800 ovaline ¥ USS @l 4 4y b cogdle 4,
« Anoxybacillus sp. 4555 g0 5l s elS la el gl cudled aige PH ol caws
Anoxybacillus sl ;M1 . Anoxybacillus flavithermus sp. nov. ;1 o los aiges
Ozdemir ) .oel cews 49 3V & A <35 4 Anoxybacillus sp. IB-A 4 flavithermus
aig PH (et d., 2011; Chai et al., 2012; Hauli et al., 2013; Fincan et al., 2014
5 S gl Bilg o ANOXYDACIHIUS > alisee sladiss jo o950 DLWl sl
Liu et a., 2008; ) wtes bl ol sbpH o bpdlell soie wsb oL
b gouml g Jloyimle cio sl Pl ws Jl> o (Sivaramakrishnan et al., 2006
colio slo S5 b sladlelll ol ol (Goyal et al., 2005) siws (F-£/0 PH) s
)5 (6l (ganml slaPH s aigy 5)laul 5 codlad 5 YL glales [0 coJlad 3 S
ax,0 VO oyl ol ag sles &Sl 4 ax95 L (Bai et al., 2012) aiiie cosle o
Cario ,5 ooliiuwl (gl 15500 w5 Sy oo S A sl £ T ol g PH g o5 Gl
Db cowlie
Slallas o 28,5 8 s 990 505 SDS ilygilis sl 50wl il edle 4
Lo,a5 SDS ws o ) cdale ;o Anoxybacillus sp. 4555 g0 5l oo ;alS DLl g0 cainds
SSL 5l ennl Caws a4 Plollal] e aile B oyl cdled 5las,o YT L5 5 0l e
Las ) 553 culled 5l aoys V8 SDS ss s -0 cdale o Anoxybacillus flavithermus
Jbws SDS L1y ,o 55 Anoxybacillus sp. IB-A s xSU 5l eas 48,5 Plallal] .osS o
Chai etal., 2012; Fincan et al., 2014; ) 54 0 doyo V)V /YA T cdlad 5 090 Hlauls
SDS cily5ibs 5 o> @bs aslllas ol 4o (Ozdemir et a.,2011; Hauli et &l.,2013
woyo ) cdale 3 g wile (Bl aepl cdled 5l e SDS wsys /0 cbale s aS ol les
A oud 53l 4 4z b e 5 jeb 4 (0 JS8) wi Lk o] cudled 5las )8 Lo
ol 53 5oty Dlalllas ol (5520 9,Shas sllo 955 il sladisS I S5 3550 03T s o0

e ys0 5 4 (65558 w3l oliesdign oS Sloogas (53,5 Cawd 4 jslate 4 e



WA 0l o5 oslad 33 Jl O T (83505855 5 S5 30d 40 vs

sil.:,..\.’é 9y
oo w2l g Jb slacslas Lo 4 (DLT oRidls ciwgh cdglee 3l Baunss
U"‘ B oo oolawl LS}"SL' 449.04 4...9‘4 LS‘)" L...:) u.u..\...e(o 6[31 uL._’> )l 9 ‘Sﬁlim_vLo)] R HLeN

)loge el 1) 093 (Sl jad g AT ilpe Aeghy



YV wr o S Ol aaior ANOXYDACHIUS SP. (6 5L 5Tl ploans sy Dlos st (s 0,108 5 abS

&bw

Akcan N., SerinB. and Uyar F. 2012. Production and optimization parameters
of amylases from Bacillus subtilis RSKK96 under solid state fermentation,
Chemical and Biochemical Engineering, Quarterly, 26(3): 233-239.

Bai Y., Huang H., Meng K., Shi P., Yang P.,, Luo AH., Luo C., Feng Y.,
Zhang W. and Yao B. 2012. Identification of an acidic a-amylase from
Alicyclobacillus sp. A4 and assessmentof its application in the starch
industry. Food Chemistry, 131(2012): 1473-1478.

Chai Y.Y., Rahman R.N.Z.R.A., llliasM.d. R. and Goh K.M. 2012. Cloning
and characterization of two new thermostable and alkalitolerant a-amylases
from the Anoxybacillus species that produce high levels of maltose. Journal
of Industrial Microbiology and Biotechnology, 39(5): 731-741.

Fincan SAA., Eneza B., Ozdemirb S. and Bekler F.M. 2014. Purification and
characterization of thermostable a-amylase from thermophilic Anoxybacillus
flavithermus. Carbohydrate Polymers, 102: 144-150.

Fitter J., Herrmann R., Dencher N.A., Blume A. and Hauss T. 2001.
Activity and dability of a thermostable R-amylase compared to its
mesophilic homologue: mechanisms of thermal adaptation. Biochemistry,
40: 10723-10731.

Goh K.M., Kahar UM., Chai Y.Y., Chong C.S, Chai K.P., Ranjani V.,
Illias Md.R. and Chan K.G. 2013. Recent discoveries and applications of
Anoxybacillus. Applied Microbiology and Biotechnology, 97: 1475-1488.

Goyal N., Gupta J.K., and Soni SK. 2005. A novel raw starch digesting
thermostable a-amylase from Bacillus sp. 1-3 and its use in the direct
hydrolysis of raw potatostarch. Enzyme and Microbial Technology, 37:
723-734.

Gupt R., Gigras P., Mohapatra H., Goswami V.K. and Chauhan B. 2003.
Microbial a-amylases. a biotechnological perspective. Process Biochemistry
38(11): 1599-1616.

Hauli 1., Sarkar B., Mukherjee T. and Mukhopadhyay S.K. 2013. Isolation
and identification of a novel thermo-akaline, thermostable, SDS and
chelator resistant amylase producing Anoxybacillus sp. IB-A from hot spring
of Bakreswar, West Benga (India): First report. Pelagia Research Library,
4(5): 202-212.



WA 0l o5 oslad 33 Jl O T (83505855 5 S5 30d 40 A

Janecek S. 2002. How many conserved sequence regions are there in the o-
amylase family? Biologia Bratidava, 57(11): 29-41.

Kahar U.M., Chan K.G., Salleh M.Md., Hii SM. and Goh K.M. 2013. A
high molecular-mass Anoxybacillus sp. SK3-4 Amylopullulanase:
characterization and its relationship in carbohydrate utilization. International
Journal of Molecular Science, 14(6): 11302-11318.

Kikani B.A., Shukla R.J. and Singh S.P. 2010. Biocataytic potential of
thermophilic bacteria and Actinomycetes, microbia biotechnology, Rajkot-
360 005.

Liu X.D. and Xu Y. 2008. A novel raw starch digesting a-amylase from a
newly isolated Bacillus sp. YX-1: Purification and characterization.
Bioresource Technology, 99: 4315-4320.

Miller G. 1959. Use of dinitrosalicylic acid reagent for determination of
reducing sugar. Analytic Chemistry, 31(3): 426-428.

Ozdemir S, Matpan F., Okumus V., Dundar A., Ulutas M.S. and Kumru
M. 2011. Isolation of athermophilic Anoxybacillus flavithermus sp. nov. and
production of thermostable a-amylase under solid-state fermentation (SSF).
Annals Microbiology, 62(4): 1367-1375.

Pandey A., Nigam P., Soccol C.R., Soccol V.T., Singh D. and Mohan R.
2000. Advances in microbial amylases. Biotechnology and Applied
Biochemistry, 31: 135-152.

Sivaramakrishnan S., Gangadharan D., Nampoothiri K.M., Soccol C.R.
and Pandey A. 2006. aAmylases from microbial sources— an overview on
recent developments. Food Technology and Biotechnology, 44: 173-184.



G wr o S Ol aaior ANOXYDACHIUS SP. (6 5L 5Tl ploans sy Dlos st (s 0,108 5 abS

Aquatic Physiology and
Biotechnology
Voal. 2, No. 2, Summer 2014

Biochemical characteristics of alpha amylase produced by
Anoxybacillus sp. from Qinarjeh, M eshkin-Shahr

Marjan Kazemi', Mahmoud Reza Agha M aali®*, Seyed M ohsen Asghari?,
Abdolali Varasteh*
1- M.Sc. Sudent in Biochemistry, Department of Biology, Faculty of Science, University
of Guilan, Rasht, Iran.
2- Assistant Professor in Department of Biology, Faculty of Science, University of
Guilan, Rasht, Iran.
3- Assistant Professor in Department of Biology, Faculty of Science, University of
Guilan, Rasht, Iran.
4- Ph.D. Sudent in Biochemistry, Department of Biology, Faculty of Science,
University of Guilan, Rasht, Iran.

Received: July 2014 Accepted: September 2014
Abstract

Amylolytic enzymes are among the most important enzymes in food,
pharmaceuticals, detergent industries and biotechnology. Alpha amylases cleave
the linkage between adjacent glucose units in the linear amylose chain and
ultimately generate glucose, maltose and maltotriose units. Although many
microorganisms such as Bacillus licheniformis, Bacillus amyloliquifaciens
produce this enzyme, Aspergillus niger as most popular oneis used in industria
applications. In the present study, a strain of amylolitic Anoxybacillus sp. was
identified. 16SrDNA analysis was carried out and bacteria optimal growth and
production was investigated. Moreover, enzyme was partialy purified and
biochemical properties such as temperature, optimum pH and the effect of
denaturants like SDS on the stability of enzyme were evaluated. On the other
hand, encoded gene of enzyme was amplified and sequenced. Results indicated
that after 20 hours, the optimal conditions for bacterial growth were at 60°C and
pH of 7. Also, maximum enzyme activity was obtained at 75°C at pH 6 after 72
h of incubation. Enzyme showed higher optimum temperature but similar
stability against SDSin comparison with other similar.
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