AG-9A/NWAQ oGims) /@3l 8)9s /0Bws)S (Sibjy eole alSibily alc alas

(S99 BGo) (5T Cunondl g8 9,415 ¢ (yodeo dns ) i g3 P93 39591
7 ol dym (S g (99 e o B T Shm ol e il Vg | IS s
AVAFIFNRNG 0l (s e ol 30) Ol e i« Olws 57 S psle ol ¢ K3y 0Kl (65 50 pm s Sn 03 5 Ll -
kalantare@muk.ac.ir
Ol ettt ¢ Slws S (S e o8y €550 5 1 Sislan (g5l s (1S5
Ol g Ol S (S o ke oKl cleys y oyllai ol3l cOlays Ciglae (gl ulid I8 ¥
Ol ettt Slws S (S e o8l ¢ Sy (s meila —F
Ol ) gt € O S (S35 ke o83 Zilgy 00SCails (5 oyl 05 5 (000
P R R G P s PRSI PONE PP IR [

o

5 (e bE Ol o 0T g oo 31 5 ol kS ss B3l i ade a8 S I P Sl
e Sl ol Sligw 5036 ST a0k 55 &8 65,388 35 pb 1) Ol (8 S Gble 5 ST

54 0l o OT Gl )l daz 51687 5 1> Jslite (6las )57 s psle Laliben Glaily 55 o Js p st sl
G ol i 55 STy esle & Olge 4 S 5,5 0yl Gl (gladly p fozio jodh 8l b ¢K) OV
K Ol 45 Sl Jb Sl o Jole & OV gy tmmen 368 cnalitl OT 5l aukies oo (gl g &5 Ol5is 4 0505
(L g oS oS 1 e Jole &S Ol 4 (5l sols b 53 OVgls 3138 oo 513 ealial 3550 i 5 5)ls A5 53 sl dsle
355 o0 03l 53 O geal ST Jale g

41y e 1 (Sokus a5 OV gy 53 Calie mlin S eolinal 5 LT i) GV Cs 5 s jaa 35100 Son s
Wl 03,5 (S 5 a5 L (gl pe Ol

4 spdome T by leT 3 sdimlenl aii (ST 51 (86 b e 055 &S sl s pmtiilsiosl
b on o3lial ol 53 Lo yoast 5 S

4S5 55 gn 03Ul DT S 5 SUVT 5 5l 8 55755 il o 5T 51 onry i A5 55 ol p i Ssiosl )
s (S5m0 1y G a3 osl o bl e 3 s 55 6,503 e S 5T B sl 5T oM
Wl 03 303 (car Sl 4

4 s Se dd SIS 5 g Gl s pndlsosl Ul 3l (S Sl el plonil Sl pdiee Loy
Al s s ol Js sl

OT (i W5 Casl 0t 5 LI Ll e 5 els ades 48 3,18 5 Conl 5 33 8 Sy 050 w4 5 L
5 Sliioss plonil (sladion (3 &5 5 ¢ Jamn ST 085 55 sl Olsim ¢ Johor &S5 85 OV ¢SS5 (2T)
335 o 2ty O gmio A5
oz (S JT I8 (oo 65 055 (9 Son b SIb e 5T OV s e ol panite L) 10055 cAls”

AN Y dlie 5 nds AVANY t ol amdol  AYFNY dlie J g s



- oudlolgy eoailodel  qe

5 ogesd s il Ly OT 5 olss Sl
LT S R Gy B 1OV
sladls 53 .0) Llos S ag g patislssl
el Gilelie BLEes 5 SIS s
e 9 Dracaena reflexa dfj_ Sy sdsls
(9 Ns S a8 Santalum  album
D151 5 28 L s 5 SIS s ook 3Ll
Casby 5 OT @bl Glalss 53 pioeen a5 Sl
Sladls 5 e Gl plom dlajiusls Wil
a1y 88 ol S e Ay o 4 650l
Oslee 3 e ol dle &S ganl oo s
W5 4 a5 LSl Ol e Sla S bl 5 ¢S
B 85 ol tagsB a1 (o3l b o
0T g 8 55wy b Ll 3,05 Sl (slo 28
ol 0is | S e 3w bl 53 05S

Loy Ay pmdblsssl (SU sz
sprs (V) Sl ol )y oS b 4 &S
|y o e S5 g0 el cnl 33 il o
@ A S 03 g V..M:é)}ad\.; v.m:jlf)\ o .J..‘Ssa Sl
Lo pohane adee Sl (O 50 4 e Ll 2
g8 o) eobasl (Shs Bl s pcass s
A el S5 ol g DS S 5

s Sar @ L8 S
FA5 Sl el Lilyh g g el
ol izl ba IS lesls =8 Kos o 4y o K S
g g ol Sl IV L el Lz
GH0 Sles b (Gose oS ) Il e IS K5
ol ppmdedST W5 s 4 STl o 5o oS

. /-
.3}5464 di:)

.

dockio

Wl de 53 08T 01l 5o Sul 4 ey b
eoilsos) sede ad il 58 5 sl
4 a5 s s Sl ol S GWlas (ed I
2 S )8 ple s grio B 1 e 4 Gl
O e oplf a1 4Bl anw s gla,siS L
esar ol 53 bl oT 4l el )& ol w3
ke &1,1 1y )5 0 Alie

5 a8 Sl 5B s S5 e S ol
Sl i) B0 b s duail LS se o3l sl s
A (sl s 55 e 1 0T (s Koo
el i sl s s Lol
0 51) ol 48 8515 s o3l gl s wd s
(.,,:.;\?,\ 2l s o3ls 30 > Slilgl e S
A o35 S Iy el Wl sls e
I8 LY S 0T lalssl ze Sos sl J 3
Al g les

23488 el Sy ple &G e I p Sl
53 Ygamn 26 pl 3 phige S g 4
a8 Gloogs 5 sladgame QWIS ik
ok W5 s 4 a8 (M5 F) 545 e 2l 0 SL S
ol Sl os s lh ol jedee Ol s 4 Y sans
5 0 Tplb sl Gl e G IF
OT 51 Sl bR (5 ol 25ms 55 Jeome
5 s e Ghle 53 Z6 ol S ol
5 OkSL Bl e canilp Ul sl eSis
o3P el sosl )l ey 5 g sl 5T
bl 5 sl ctin ¢l A5l (6 pomme S (3bLo 3
ol g BB sla oo 51 ol 0kt (5l i 3

Wl Glas oyU uT Ol d?j. 4 ()‘_}7‘5‘ G)B

1WAQ Gms) /@asPl 8)9s /0Bws)S (Sibjy eole alSiils (alc alas



qQ BUS..) enbic

oo Sla ey iy 53 (ST esle 6 O i
3550 0kin3 030 (S)los Jpame & Olsie 4 OV Sy
43 g el O G5 53 53,8 o )13 eslind
S I s e sbsoslls 3 ) (Sag 5l Ol e
4 G55 s 53 4 el K ol 6 b 65
extracellular poly saccharide (EPS) ¢ 0Ol e
oo &K pmmen OY g 3,8 o 15 bzl 3 e
o3l &5 Olge 4 5wl (biomaterial) JU 5l oo
5,8 o 5 eslimal 3, 10 5 gyl 5 s 4yl
gl Mg 03 0T S iSsm Joily 4 Cimen
OS5 28 el 015 o 55 Sadgotan slag 5T
woy )l oYL il 5 iy Oy ol sk
Y5105 V8) 555 00,8 4 olde oS 5 Olgie

$1o3 28 by il 308 Slyls oYy
L) glde ghe s b b o mbe s ol
5,8 o 5 eslimal 5y (iw 2l JST ol
3 gy kS (Sl fele & Olse 4 Gromes
oslaiul 540 (gilwgyls GL..p 3 ()}:...,\J.:..S\ J.al;
RTRESN 0> PPV PN PRS PULS R g
Conds a4 Sl Soslih Ogdls Yorevon B isa
Sl 4 s s)ls (Sah S eyl A5,
4 S S asbaond 05 50 2T
3208 (We Wil 5 o 3 Sl Slis Ol e
OF) 50

OT 31 Sl OV sl 3550 3 Olidios S il
sespnonionic L8l L oSS e ol S
b b 5 OU g p cCoow BB O L Olaer
Slsl 2 Jﬁ)lf}gdi\ibc_ujsdjf\dy}.‘};.cﬂw\
an b S Sl S OVl o ST Iy
oS sl & Do e S b S el S

1WAQ Gms) /sl 8)9s /0Bws)S (Sibjy egle alSiils (alc alas

Loy (S 5 S e 5 ea g KL b s
wiS b 5 skl el 0L soe 4 Js
Slo iy 4 alg 53 5 0,5 OLSS, e 0Ll
= . = .
Fs 5 el 5oyl 95 55 Sl slad sl
S sS s 4 g p b5l sl (F) Lsd e
a)\}ib BE Q‘J._:JT ‘_g\.ba}.“&u) dpo>ein L: 9 r.:b.w.a
Lol Gl ol azs J}.&'J‘Sa al:?db. QSGJ"W "y
7 @& GBOIHL Sl e O (s ST 31
S O 8K 5 SU ol ss 515
NS L s et il b s 55 LU AT
OLST 51 ods Ta slads v 035 15 slews . Liles S
S ) S5l adis ol Slae gl bw g
Caldg Oljle & sg dalgs 5,0 51 S
Uos S 505 5o 1y iy pmtiibisng Sle
Exbse ol Sl 5 Sl o3l 13 laysST6 oSy
ool b otiSTos JT fule ¢S5 Ol gt et 4 8 o
b o6 ool 0o ol a2l 3T.(V) sk Wl 5 o
) Wlosls Ol Ik &S5 55 5 &SSOl g @

Ol rdsds psdslisios wer las )
ZJ;a)u‘J{.S.})‘}AQ
O¥ely wWg— A

podetie seds L LK OV,
Aleds Juaze oa 4 0 (VF)
SoMs Sk s s sl
Cannl ghyls gaie B 1wV g el % s, L

a(\—%)

QY5 dil



- oudlolgy @oasailindygl QP

cyclic ¢ oS g0 (3T 05,8 pl &5 Lsls olss LT
L @Yb x84 Sl & ol depsipeptides
A e Ol 5 =

&S Lsls ol eoma Sl il
Pl SLas Gl Shs s et
Staphylococcus s Pseudomonas fluresence ,\
u:)\f eoman (YY) das o OLES s 5l aureus
S ol 0T Kb 8L 5 50 Ghew
My oo oo SLS 5 s padislisssl
4 pslie Pseudomonas 43, el S Sl 03 S
(YY}Y‘”) C,.w‘ abﬁ ML&&.?
O (595 0 Olge 4 lsls paribeigl -
(SCP) Jsks

el Comor i) (g &S5 5 4SSl @ a3 5 L
@M mle 4 glows ¢l 053155, Lo & 2
S gn G33US Slaga Sus G Sl 5o s
SOl oo 1 (Al o 3 gdome 48 3l g0 LIl g
ol 12 W5 Sz S5 Rl e S
Sl § 390 55 (eodaze YIS @i S das s Y
o> B alides ‘_gl.bs_.));.:ﬁ B t.S'S}‘L" S BEr
.(Y\C)YO )Y‘;‘) | A:.e\.i )Li.:.;\ 9 ;_)\? c\AG)B

(slae lalaase L0 (godae (gl adee
S Sbogsn W cmle gl Olge 4 Wi
5,1l j)}z s 4 sl 4:3; A s Sk
c\..a )‘ oslaiwl 9 L@;T Ly LgYL Ce e g LAJ.a:r.A
Geides S| ok a5 I s p Sl S
S Gl S, W5 g el e Olgs 4 1y
(YV}Y/\)YQ) @‘ab;&.}?bgﬁ.‘}\w

Ly glde slee 5 Hldae U s5d o0 alsl g 8
Sty 5o &S ol ans 5o 1 i das hl
@303 oS 5 ole S35 &S Olge 4 OV Sy
Food and Drug Administration s o e3lit!
o5 a4 s s 0 a2 S Sl o3 pues (FDA)
Olse arly OVlp 3l o8 Ve 5l i Ll e Lo 20
Gl OV 1 st el e eslizal glie JoSa
S5 (s B (23015 e Sl )l
s Bl 5 g pds s 5 ISl wdige
V) 5 5i o oalizal 55 S

S OV S 3550 50 st e il S
O gend 90l 9 uJ.> J6 ol sl s QT)'\ oslwl
@ Olg o 1y O¥sle (OVHIA) il o 2l)T cla
Lol SUY 52 0 5T 12 (ol o Jole 65 O 50
5 S8 b M5 e MeTly 5 DTS
)5, ,5 4 55l
VPR PNl (2950 Wo Cullid - &

OSE S s Se sal gl g Fore
03y S ST WOT g5 Frov Sl ok 5,18
S50 SelS Sy go 4 T Sl oy ) Lais oS ol
Dyone s oz, o S 5,8 o 515 eslizal
S 515 Ser ol 5 s p i los) dsle
) g:ﬂ\ﬂjsdx:laqlwcb):a\fﬁ;
Lo slaidpbe 4 glaws 4 e Lilg e 3yl
() 55h o9 S

eaibsosl gUly edd plwil Dlalllas I 5
O S 45 SLS 5 Wy Gl b s
2L () e 5 Sl &S 6 lesls
=35 11, aureobasidins el S gm 5T

S gLl 5 il iy p sl

1WAQ Gms) /@asPl 8)9s /0Bws)S (Sibjy eole alSiils (alc alas



QR oIS .. culic

b g Jgb Codo cdoynr /o) Gl a8 Clale Las AT
() 55 dy plowil sl
ST 2l ys 0T 5,8 Koo A
O Sl K o s K Sl (L
G SLS 5l 5 T g5k DL bl Wl e
B I LS5 5 A e S JT 2
2 o G (T o 6T Ol 1l L
S o sl Sl 2 L j.a}}-\' P SR>
ST IETY S I N S C R P
o o S e Sk o bl 5
ST ol s o S 1y o Ao K,
o2 5o b g (e OOSL Gk 51 OT ) il
395 L C_L«p Syl 4 Ol 5 o dses Gl 358 sl
oS SIS (sl oSS 0 )al adi filay 5555
SIS Al s 05 (p gl (o fuld
S > A O Lk, Sl ens w4 (sl
pailgosl sl 5 iRl GlesJT slaleos
el ol (FFYA) Sl ol odalie JJ s
oS 3 oy ol oLl S AT Slles
S SSLSS S 1 5E el o il (6l o
9 s 69y b Sle s Sl s n Gl el
G 4 S esliul (IS et sla £ )6
Gladglows OT a8 sl Las (535 2 035 tomy
adlles opl Hs Al rl>u‘ Sy odd BlSl o 4 s
osem 53 s pailgssl AS e e s
5 bgw GBS b aulie 53 (53 5 o padls
el peslae sl e rebeshs !
483 e oS 4 by BBl S

1WAQ Gms) /sl 8)9s /0Bws)S (Sibjy egle alSiils (alc alas

bl ise adis o) p Slawlis Glardlae b
“ ks LAy g e mdilisssl 0Ll s
i 31s Ol cla i ge 3l Calna 03,8 53 4 L sb
Il L alie 3 s g diSlsosl slad sl
ol e Ol b ocmlite 5 Ldgd (o s
M) W5 ged slow | 5515 (6 2hw 08 il B
e (TN J s -0

oSl sisl lapasl s o s b o
A B 08 S sl s
¥V Cnllos tlsTil s s b i i Sl
ST Code gl 1) L8l (FY) Oy ils ()
u_{.i& 43 gdoe ‘_gbs;.;-\' Ly ;.;T).s ol dlow | 28
58 ol ol ol 035 F ¢ ol g 3 Lo g
DIl (bys 54l gl )b g ok 035 &K Ay
AT 055 &L ¢l ol op b 0Ll 5 Sl
sddn 65 ) sl e S i s
...U:))T.sﬁ) wly YYFQ

S 58 58 P TF) Ogdls 5 O guiS A
$8 Glehsbe 213l o S 4 DDT 03533
AELlT Gl bl osbe iy
sl b ladaos )3 s ojlas Jllues JSI
03 s i ul8l g dils (¢ xio s, DDT
LS gladsles s DDT jlods 2o gl OT
Al edalie Jdas

e Ul Gl VF opled s 4 s
gle Sl & 05 ds5 S0 dss s g oS 5
5 dsbl s 48 (D) 5y ods w5 Ak
Ayt 5Ll S o B pae S st 1) Jg el
ssam bdgd Ol S e eslinal T 4 Sl



- oudlglgy @oasailindyyl  qic

(M il L3 s & e 050 ST Sl
S lo b e o yls ollel oS s kY5 L
O3l HI 3 O yalen y5 Lol L VSJ}& < ;\)'T QT)'\
Jpame Shll & Wl5 e Sad Sy 3T b o7
5 i8S b S5 4 5T dpame 55 s
yls ;S;“”

s g (M) HLKR 5 s
oBap 5 WSS s 6l L s p il
81 s g b el 387 Ol Iy Dol S
Sl 5 VL w555 s O JE
gse= Dl Ol (6 i Aby o g )'U))}:f\(lf
S g psigel 5 (hoys /) Olje 4 jedes ol
S p"ﬁ V.LJ'.?TJ.:S}JJ{\J, &y (ha )34 /Y) Ol e s
3 S Gy pl (055 e ned ) s
RO ICH T NI RpTwS

ol s (FY) st olad slge &5,
0352 )8 4 L Sl el 55y w37 a5 gl 1)
g 2l 5,5 S AY 037 e s b5kl
585 5 ¥ o ol pH lils 487 1) g5l il S5
Lg\J.ﬂ’bZ: «bs ;sV L YpH s ("iJ’Tui‘ SS Ay
Bl Cela YF

ST LUl gzar oI5 p b3l 50
oI35, 0 5Lgos (FYSFY) das o Ol T (oYL
&S oyls ciS by |y V'ijT o) -l by
‘_gbs)')\.:a-\' s e OlEs | Cles ) ‘SIYL_ s cb»
s ol (glons Coeal s psdiilssl
5 Gl ekl s oder Glaanuli b walis i eslinal
o o Tt el T 5 Shae pilen OV
4L A-124 LIy il 45 51
ssh M5 AT S Dl T dS 03 5 1

ootk 3bisl sy VPITe /D WV mmol” s
(FA) 3 Sy,

Jilos 293 & Sl dg el S T
Los @T LS 5 T 5 ald 1o g pslie ol
W35 5wy iy (M) 8L 5 s S
Coowr (5 PH Covd @ el PH 53 o5 J5 52 6 5
ol Calibes S5 el Ole 5o L Zils (g rin
4 oisg b aen Sl JS g 5y S o
AL 3 4 iy p il Glo e 22 5k
3 Supd e bl s el W e
5 CakS) g 3lgs PH claee DLST 5 Jald glands
A Ol 1 05 5058 ol 2
o9 porcibgisgl Gl m 3T o

el 5l e anlles (glan 5T oy 2t
ST S S 5 S5 G585 5 I,
oo LT s ol Sl e (Fe-T4) sl
2L oy el S dmes a0
o eSSk s (SKSee sl l
S w5555555-D ) 51 e el 035
W5 ei g Jolo 53 aboryy Ygane Y5
1) 318 e b 206 5 Ua jamn 31 (ol o ST 555 o0
Shasm L S mi S5 e o
(iS Gl 45 gaze 3 s el
S8l b CiS bow s SIS e Jpee
A oL YA gl A g5 s 53 Dbl 5 s
Sle 55 5l b ciS b 55 OT Jguams
(FV) il o SILSTB ) sun

75 S siS slae5T s pslsos
o g B Ol 53 0328 b 4 S ST e Ay

4-;_}0-; Q‘ﬁ@.(?')b))@)\frx{aﬁ UTC,.:BLAJJJ

1WAQ Gms) /@asPl 8)9s /0Bws)S (Sibjy eole alSiils (alc alas



© S ..} oubie

4 ok Joo 0 5T g Cad 53 ) Sl g 0 50
Lols b s s e s lssl 0 (Jske ol
Sl s B35S 54 b Doslme 53 55,8 e sl
ool 43 8513 Osmeli o5l 5 Hosds Cow S
D55 JAS 558 50 Lade b 4 Ll

21 St SIS sy (ool i
o ki o> 5 Lles S 1S s padiilstysl
S w6l Kz oSl eslined ol
00) el Sddn padiilsos el GlST
oIds e sl s (Laccase) jLSY g
ol BT L0)) el oz Ol godaze SLaLIE s
a3 e 5l 5 JSUISE Sheslizal b 1y b
555N Ga) s OS5 IS S Al s 5 ks S
W5 Sl b S o) S L amlis s
AS o 0Ll i | SLSTY

S 5 4o
5 Comsl a5 o S Sy sl a5
G oamg LI Gl (69,0 patee 4l 5,58
Wy glaw; 5o 0T o Uy ol
45 (55 o Jobo &S 05 gV 5 5T
03505 o0l s (lo (ST ;5 55 Juls Ol gie
gty 0T pro s 5 Sl pll slasin

"’JJ?QS‘

References

2ok sl sl S 6K slapT
M5 YE b ods wdllas s el
sdalie (FF) e 5 odilis (FF-FO) ol
Gl FOC e slos 5 /A wlio pH &S W5 S
sl s patibgsl Sl S0E L b
sdalie opl Sl S5 sla edee I sSYEL
Sl 5T 3 pms Sl a1y &SV 5 &5 b
b asb el s pdiSlsosl s ol
S

5> DNase w s 57587 5,15 (F9) sy
B] 65 Sldas u.b Cwl odd odss lads g dan
om\,uﬁﬂ&_\;b@;g&ﬁ\amt,\?émf
aS s S ui)!}f ‘_gﬁ.a adllas 55 cpiomen Llosls
Bl ot 058U OFLS (Glojodnn g 3
Elaw s o Jsho o)l WS 5 T o8l &l Czech
ST eosl w31 aw ol T aen s p st 5L 80
ol u‘:)\f@?‘\ A8 o A g5 1, RNase 3 DNase
sleibss j5 RNase s DNase ol oS ol
2 S e I eptibsos) (S
Jeo U5t el S L0l LIE sk
CL B0V 40 sl p ST s Ol
V)

Lile glamyl oo el b35S 8 ey
pokiibsiosl 5 paslis skl slaa S
Coeal (F) 5, 5 65,87 (FA) ws 5,18

1. Milind S Deshpande, Vinay B Rale and James M Lynch. Aureobasidium pullulans in applied
microbiology: A status report. Enzyme Microb Technol 1992; 14: 514-527.

2. Punnapayak H, Sudhadham M, Prasongsuk S, Pichayangkura S. Pullulan production by tropical
isolates of Aureobasidium pullulans. J Ind Microbiol Biotechnol 2003; 30: 89-94.

3. Kalantar E. Dissertation. Antimicrobial Metabolites from A. pullulans: Production, characterization
and Mechanism of action. University of Poona, India. 2003.

1WAQ Gms) /sl 8)9s /0Bws)S (Sibjy egle alSiils (alc alas



- oulolgy eoanilbodgl  q¢

4. Anna Kockova. Determination of yeats. In: Yestas and yeast-like organisms. Great Britain and
Irland Publication. 1991; 1: 503.

5. Domasch KH, Gains W and Anderson TH. Compendimn of soil fungi. Academic Press: London.
1980; 1st ed. P. 130-134.

6. Kalantar E, Deopurkar R and Kapadnis B. Antimicrobial activity of indigenous strains of
Aureobasidium isolated from santalum album leaves. IJPR 2006; 1: 65-68.

7. Cooke W B. An ecological life history of Aureobasidium pullulans. Mycopathol Myeol Appl 1959;
12: 1-45.

8. Urzi F, De Leo C, Lo Passo and G Criseo. Intra-specific diversity of Aureobasidium pullulans
strains isolated from rocks and other habitats assessed by physiological methods and by random
amplified polymorphic DNA (RAPD). Journal of Microbiological Methods 1999; 36: 95-105.

9. Ramos S and Garcia Acha I. A vegetative cycle of Pullularia pullulans. Trans Brit Mycol Soc.
1975; 64: 129-135.

10. Tyagi S, Dube V P and Charaya M U. Biological control of thepurple blotch of onion caused by
Alternaria porri. Trop Pest Manage 1990; 36: 384-386.

11. World Health Organization Weekly Epidemiological Records. WHO' Constitution, Executive
Board and World Health Assembly. 1989; 44: 340.

12. Lazaridou A, T Roukas, C G Biliaderis and H Vaikousi. Production and characterization of
pullulan from beet molasses using a non-pigmented strain of Aureobasidium pullulans in batch
culture. Enzyme and Microbial Technology 2002; 31: 122-132.

13. Bradley S Campbell , Abu-Baker M Siddique , Barbara M McDougall , Robert J Seviour. Which
morphological forms of the fungus Aureobasidium pullulans are responsible for pullulan production?
FEMS Microbiology Letters. 2006; 232: 225-22.

14. Dianxiang Lu, Xiantao Wen, Jie Liang, Zhongwei Gu, Xingdong Zhang, Yujiang Fan. A pH-
sensitive nano drug delivery system derived from pullulan/doxorubicin conjugate. Journal of
Biomedical Materials Research Part B: Applied Biomaterials. 2008; 89B:178-183.

15. Himi T, Kurochi Y, Fukada T, Mizutani Y,/Ito T and Kuriaki M. Aureobasidium pullulans is of
widespread ecological occurrence. 1991; 24; 266-270.

16. Aika Industry Co Ltd JapanesePatent. 1992; 57: 165, 201.

17. Goldstein W E. Enzymes in‘industo. Gerhartz W, ed. VCH Publishers: New York. 1990. p. 97-
100.

18. Takesako K, Shimanaka K, Yamamoto J, Haruna F, Nakamura T, Yamaguchi H, Uchida K and
Ikai K. Aldol-promoted reaction of R106-Sarcosine: synthesis and Conformational analysis of novel
R106 analogs. EuropeanPatent Appl EP 352092, 1990.

19. Endo M, Takesako K, Kato I, Yamaguchi H. Fungicidal action of aureobasidin A, a cyclic
desipeptide antifungal antibiotic, against Saccharomyces cerevisiae. Antimicrob Agents Chemother.
1997; 41: 672=676.

20. Kalantar E, Deopurkar R and Kapadnis B. Antistaphylococcal metabolite from Aureobasidium
pullulan: production and characterization. Afr J Cli and Exp Microbiol 2005; 6: 177-187.

21. Kalantar E, Deopurkar R. Application of factorial design for the optimized production of
antistaphylococcal metabolite by A. pullulans. Jundishapur Journal of Natural Pharmaceutical
Products 2007; 3: 69-77.

22.  Zhenming Chi, Fang Wang, Zhe Chi, Lixi Yue. Bioproducts from Aureobasidium pullulans, a
biotechnologically important yeast: Production, characterization. Appl Microbiol Biotechnol. 2009;
82:793-804.

23. Liu Jia, Liu Zhigiang, Chi Zhenming, Zhang Liang, Zhang Dechao. Intraspecific diversity of
Aureobasidium pullulans strains from different marine environments. Journal of Ocean University of
China 2009; 8: 241-246.

24. Chi M, Liu J and W Zhang. Amylase production by the black yeast. Enzyme Microb Technol
2001; 28: 240-245.

1WAQ Gms) /@asPl 8)9s /0Bws)S (Sibjy eole alSiils (alc alas



Qv oS .. culic

25. Gupta R P, Gigras H Mohapatra, VK Goswami and B Chauhan. Microbial amylase: a
biotechnological perspective. Process Biochem 2003; 38: 1599-1616.

26. Xiumei Ni, Lixi Yue, Zhenming Chi, Jing Li, Xianghong Wang and Catherine Madzak. Alkaline
protease gene cloning from the marine yeast Aureobasidium. Marine Biotechnology 2009;11: 81-89.
27. Han YW, Cheeke PR, Anderson AW, Lekprayoon C. Growth of Aureobasidium pullulans on
straw hydrolysate. Appl Environ Microbiol 1976; 32:799-802.

28. Nevell W and Wainwright M. Inorganic sulphur oxidation by Aureobasidium pullulans Plant
Soil. 1986; 92, 363-368.

29. Timothy D Leathers. Bioconversions of maize residues to value-added coproducts using yeast-
like fungi. FEMS Yeast Research 2003; 3: 133-140.

30. Takahashi S, ltoh M and Kaneko Y. Treatment of phenolic wastes by Aureobasidium pullulans
adhered to the fibrous supports Appl Microbiol Biotechnol 1981; 13: 175-178.

31. Azarowicz E N. Process for separating and/or recovering hydrocarbon oils from water using
biodegradable absorbent sponges. German Patent 2127577. 1975.

32. Hodkinson M, and Dalton SA. Role of fungi in freshwater ‘ecosystems. Bull Environ Contain
Toxi 1973; 10: 356-359.

33. Handerson M E K. Co-metabolism of paint by Aureobasidium pullulans J Gen Mirobiol
1961;26: 149-154.

34. Kevin S V. and Bab'seva C P. Studies on the Biosynthesis of Polyglucosides of Aureobasidium
pullulans Pochvow'dnie 1985; 6: 97-101.

35. Cooney J J, de Rome L, Laurence O. and Gadd .GM. Role of melanin in fungal biosorption of
tributyltin chloride. J Ind Microbiol 1989; 4: 279-284.

36. Hidenori Tanaka, Tomoko Okuno, Satoshi Moriyama, Michio Muguruma and Kazuyoshi Ohta.
Acidophilic Xylanase from Aureobasidium pullulans: Efficient Expression and secretion in Pichia
pastoris and mutational analysis. Journal of Bioscience and Bioengineering 2004; 98: 338-343.

37. Ohta K S, Moriyama H, Tanaka T Shige and H Akimoto. Purification and characterization of an
acidophilic xylanase from Aureobasidium pullulans var. melanigenum and sequence analysis of the
encoding gene. J Biosci Bioeng 2001;92: 262-270.

38. Reese E T and Maguire A. Aureobasidium pullulans as a source of sucrase. Can J Microbiol
1971; 17: 329-332.

39. Berndt H and Liese W. Production of extracellular B-mannanases by yeasts and yeast-like
microorganisms . Arch Mikrobiol 1971; 79: 140-146.

40. Moresi M, Petruccioli M and Federici F. Semi-continuous fumaric acid production by Rhizopus
arrhizus immobilized in polyurethane sponge. Appl Microbiol Biotechnol 1991; 7:379-84.

41. Mitsubishi Chemical Industries Co. Ltd.Production of Pectin from A. pullulans. Japanese
Patent. 59,48077, 1983.

42. Federici F and D'Elia M. Growth and amylolytic activity of Aureobasidium pullulans in starch-
limited culture. Enzyme Mierob Technol 1983; 5: 225-226.

43. Federici F, Miller M W. and Petruccioli M. Growth and polygalacturonase production by
Aureobasidium pullulans on orange peel waste. Ann Microbiol Enzymol 1987; 37: 17-20.

44. Sakai T, Takaoka A. Purification, crystallization and some properties of endo-polygalacturonase
from Aureobasidium pullulans. Agric Biol Chem 1984; 49: 449-58.

45. Bhalerao H, Brahme A, Choudhari P, Deshpande M S and Rale V B. Aureobasidium pullulans.
in: Abstracts in '31st Annual conference of" Association of Microbiologists qf India, Koimttore 1991;
27-28.

46. Deshpande M, Deopurkar R, Rale B. Beta-galactosidase from Aureobasidium pullulans. Lett
Appl Microbiol 1989;9: 21-24.

47. McKay M. Secretion of [-galactosidases by Aureobasidium pullulans and Penicillium
brevicompactum on polygalacturonate medium. Lett Appl Microbiol 1991; 13:71-74.

48. Federici F. Gluconate production by A. pullulans. Mycologia 1982; 74: 738-743.

1WAQ Gms) /sl 8)9s /0Bws)S (Sibjy egle alSiils (alc alas



- oudlolgy eoanilodgl  9A

49. Pasquier-Clouet C and Zucca C. Production of enzyme by A. pullulans. J Ann Inst
Pastem/Microbiol 1987; 138: 165-176.

50. Smith J A, Grove D, Lnenser S J and Park LG. Kinetic studies and mathematical model for
enzymatic production of fructooligosaccharides from sucrose US Patent. 1982; 4: 505.

51. Kyung H J, Lira JY, Yoo S J, Lee JH and Yoo MY.Continous Production of Fructo-
oligosaccharides by A. pullulans. Biotechnol Lett 1987; 9: 617-6211.

52. Liu W, Wang S and Su Y. Exopolysaccharide biosynthesis by a fast-producing strain of
Aureobasidium pullulans. Proc Natl Sci Coting Reptth China 1978; 2: 275-280.

53. Rosch R and Liese W. Detection of Laccase from 4. pullulans. Arch Mikrobiol 1971; 76: 212-
218.

1WAQ Gms) /@asPl 8)9s /0Bws)S (Sibjy eole alSiils (alc alas



