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üy~\ 

~l~j t~.,.JI 
01 ~.Il.JI 

02 Oj.l~.J ~.,;a.:ï :J,i.î\~.il\ ~j.ij :J}i\ ~\ 
02 · ·1_µ.ll1 ··1 ù..i - -1-I ..):lJ ~Y. _y..i 

02 · ·1_µ.ll1 · ·1 J..,c Uï -2-I ..):lJ ~Y. -
03 _»ilji...S.lll ~j.iJ .J~ -3-I 
03 c).:..1.lll ~I ~j.i! .J~t.....:.... -1-3-I 
04 c.,r..J\..;J\ ~I ~j.iJ .J~t.....:.... -2-3-I 
04 · ·1_µ.ll1 ··1 ~ -4-I ..):lJ ~Y. -
06 ~~l.J ~1 -5-I 
08 . ·1~.il\ .. , ~üj\ . •i.iJ1 ~\ J:J ~..)J. • • • c.r 
08 · ·1µ.ll1 "\ Li.il~ >,- ~\ J..,lyJI -1-II ..):lJ ~Y. ~ . YY 
08 ~ Y.JSJI .J~I -1 -1-II 
09 ~.J~I .J~I -2-1-II 
09 ~j.i'jl ~l:i.ij ~ ~1_,.JI ~ _»il:i -3-1-II 
10 ~.J.J~I u.i;/1 -4-1-II 
12 o)yJI ~.J~ -5-1-II 
12 ~I o.fo-6-1-II 
14 . \~.ill ri-: ... , l 1pjj '1..w=..i. l...il .l -~'.il\~\ J:J ,..)J. - .J c..>4J j . 
14 · ·1_µ.ll1 ··1 Â...illi - _>b -1-III ..):lJ ~Y. - '-' 
15 · ·1_µ.ll1 ··1 ·~ -2-III ..):lJ ~Y.~ 

. 15 · ·1_µ.lll ··;; '_?.JI · ·_,i1 · - -1-2-III _):lJ ~y. ~ . l.J.J ~ 

15 · ·1_µ.lll ··;; A...ûuyll ·~1 -2-2-III _):lJ ~y . - - ~ 
16 · ·1_µ.lll ··;; ~yJI ·~1 -3-2-III ..):lJ ~Y. - ~ 

17 · ·1_µ..ill ~ · ·y1 ~l..ûll -4-2-III _):lJ - _y . - . 
17 ~j.i'JI ~~ ~ ~.J.J~I u.i;/1 ..):!Jt-1-4-2-III 
17 ~j.i'JI ~~ ~ o)yJI ~.J~ _»il:i -2-4-2-III 
17 _»ilµ.lll ~j.iJ ~ -5-2-III 
18 ~j.i'jl ~w ~ ~1_,.JI ~ _»il.:i -6-2-III 
21 · ·1ji....iS.ill ~· .. 'J ~I ül..a~'JI · ~1)1 ~\ J:J .. -.>J I .. ... I e • 

21 J...u.bJI ül..a~ YI -1-IV -· . 
21 ~~\ üLa~;/1-2-IV - . 
22 ~j.;JI ül.W:ill · ·1_µ.ll1 ··1 -3-IV - - . - .J ..):lJ ~Y. 

23 l.i:iWI 

24 ~1.;.JI 1-iû 



~ ~tt • ~hlhi.oQ..J\ -I ... ...r-""": 

Aspartic Acid ~~YI~ 
Actinomycete ~IL;iAI 

Polyacrilamid gel ~~.fiYI ~~~)I.A. 

Acetic Acid ~YI~ 
Amplification ~ 
Antibiotic '-?_»:JI~~\ 

Bleu dextrane agarose J.J.Jli:. LL;.JJYI 01_;...s.ll1 
Clonage . L...Ii....,\ L . 
Carbohydrate ûl.J~Y.).~1 

Cyclodextran ~\ 01_;...s.lll 
Crystallization o_J_#I 

Denaturation 
., 

o_,.....i 

Dextran 01_;...s.lll 

Dextrine 0.l_;...s.lll 

Dextranase C Cj.üly....s.ll1 

Dextranase D D j.ül_;...s.ll1 

Endodextranase ~1.lll ~\ j.ül_;...s~ 

Exodextranase \.=JI~\ ·ï_;...s~ i.r.J , _»l 

Endocarditis yilll wl.Ll. y~] 

Ethanol J 'lliYI y'• 
Glucan . \S..ih LJ , . 

Glycocalyx ~lS_AA 

Glucose polymers jfi_,l.;J\ ~~ 

Hydrolase 'Wl~lû~"\ ~ , ,y, 

Homopolymer -~~ uu-i . ,, Y. 

Isomaltosccharide ~fa jill.... .JJ:il 
Isomaltodextrine . _;...s~jill.... . 1 LJ:l .J.Y-. 
Lysozyme . _»lll ~.).J , 
Monomeric proteine '-?~hl ùii .JY. 

Moulds 0UcYI 

2Mercapto ethanol J 'lli\ , lS 2 y " ~ .J:l-4 
0 ligosacconides o~.J~lûy.fo.JI 

Phylogenetic Analysis 4-.û\ _,JI o ~Li ~\ , .) . . , 

Procecs syrups ~lLJ\ Û~.J_µ1 

Sephadex ~~~\ 

Trypsine . jill ~ 

Thermophyle ë)_p-ll~ 

Thiol J~ 



CMS: Carboxymethyle- sepharose 
DEAE: Diethylaminoethyl 
DTT : Dithiotheitol 
EDT A : Ethylene diaminetetraacetic acid 
HPLC : High Performance Liquide Chnomatography 
IM : Isomaltose 
Km : Michaelis Constant 
PAGE : polyacylemide gel electro-phoresis 
PCR : polymerase chain reaction 
SSF : Solid State Fermentation 
SDS : Sodium Dodecyl Sulghate 
TSA : tryptic soy agar 
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:~.û...JI 

~jüfi.:1~ ~~ L...L...1 ..b.,üji (Glucose polymer)jfife ül~J i)c "ô) .. ,1c 01µ.l\1 

~J '(Dextransucrase) (EC 2.4.1.5) ~fa 01µ.l\1 r.iJ.il :i...b.ly, jJfo.JI 0.a ~\..:JI a(l-6) 

~\ ~ ~ ~~ 4Jl L,S '( Mariscal and Munguia,1991) ~_µ1 ü~ü...::..ll ~ I~ u.:i~ 

~! ~411 0.a ffil ül.a~J ~~li! .(Staat et al.,1973) 0W.....YI lY'~ ~l i;tll~ yjy. ~_,Jy,JI 

~IJ ~1.l......11 ~':/ l_r\;.j (a -1.6-glucanohydrolase EC 3.2.1.11)_>.:.il_µ.l!I r.iJ.il ~\.Jj 

a(l-t6) ~~jfa)4..11 A..hil_)l ~ i;tll~J 01_µ.ill ~\ ü~j.i)'I ().a ~ ~ t)!J~ly..JI 

~1.l!I ~\ ü~j.i) ~l <l.,c. ~fa ~ ~ ~J .(Szczodrak et al.,1994) 

~J .(Abdel-Aziz et al.,2007) (Exbdextaranase) ~) . .=.JI ~\ ü~J.i!J (Endodextranase) 

j~) r-3 ~1940 A.l.... Cellvibrio fulva y.fa 0.a ~\ j:jl_µ.l!I r.iJ.il ~ Ü;ly.i.1 ~\ ~JYI ù~YI 

l.J..c> j~ ~ oj_p,._,..JI 01_µ.ill ~\ ü~j.i';/I JY'" ùLl:iSI 100 0.a folJ ~ ~ 1500 0.a foi 

.~J_fi:;.Jlü~~I 

o~ ~1 ~ ~1\ ~1)1 üw\.S.11 1\ 4..SL..;..YLi . ·1 .~ .<'._ill J....i WI j~\ ~1 . üu .L~I\ ~ - ~ - '-5"'. • • .J:!-l ...)-'*"-' ,_) • _) ,- (_)A -~ 

yP, L>.a ~~J Penicillium sp. ~ üy_rhill L>.a -4-\.:ii] r-3 iii '(Khalikova et al.,2005) ü~j.i';!I 

. Streptococcus sp . 

.(iliub:i . \~ ~ ~\.:ii\ , . L o j~ .<. -'I . ·1 .~ .<'.,l\\ "\ 1\ ühJ . - . L~-. . .. ~ J - J . . r.3.Y"' J .J J r.,r.J~ .J:!-l _;--- r.lY. '-5"'. . r.,r r.3~ J 
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0 .J.l~ j ~y.:i . ·1 .~ .<~\ "\·J ''I t :11 .);!J~ f':!_)J, . jJ ~ 

OJJ~.J ~~ :~l~J.l\ r.IYl -1 

•• ·1 .~ ... <Joli ··1 Ù.l - -1-1 .~ ...r- e-=~. :US-1 

~~jfi.:l~I ~1)1 ~ ~ ~Lill 4-J (Hydrolase) ~WI Jb.,:i.ll û~j.i] .l:..I _y. _»ïl_µ.:i..11 

~ JJ ~l..blll ~I ~ _»ïlµ.:i..11 r.ij.i) jh .ll.I_, '(Dextran) 01µ.:i..11 ûy.fi..JI .:i~ ~ a(l ~6) 

1,6 a-glucan 6-glucanohydrolase :EC ) ~~I "'~ ~WI .:iWtlJ ~Li.li <.:.i~j.i';ll ~ 

~~ 0A ~ .iJ~ _»ïlµ.:i..11 r.ij.i) (2005) .cic4_, Khalikova ùy_, '(2001,~) (3.2.1.11 

tJc- 0).~- .iJ~ (2007) .cic4_, Tamura ~I AJy L.S .TransferasesJ carbohydrases 0A ~ 

I~ ,ç.WI ~ 04_,:ill ~Lill ..»J:. 0~1 ~ ~~ ~J (glucan) 0~1 ~ a.(1~6) ~1)1 ~ r.ij.i) 

· ï .~ .<.:iJI "I ·· · 1 :.~11 ,ljc · L1....YI - · · U......YI · -~' ~1 Li · .~<.11 -L....::.:i..l1 - .< · "'J'\ .J:l-l ~ f';lY. r-Y:! .u Y""' u lJ-'l _,......i ê1":JJ u lJ-'l _,....,.... •• -~ 0 . c...--:--:: f';lY . 

e;li,i r.ij.i';ll I~ ,01µ~1 ~.» ~ a.(1~6) ~~j_Ai~I ~1)1 ~LoH (a.1~6-glucanohydrolase) 

. (Larsson et al.,2003) :;~ (Isomaltosaccharides) ~fajill...i_,_>.ij <.:.iLi:l_» 1.J~ ~1)1 

r.ij.i';ll I~ 0i r-1970 r-Lc .cic4_, Chaiet).~I .llS _»ï1_µ.:i..11 r.ij.iJ yf..JJ J~ <.:.il.......l.J.:i..11 wili:..J iil 

0-c ~Le ~ ~I ~h 343 ()A Wltî:i_, ' Actinomycetes ,ljc 0jill.:i # 42 ~ .J~ ~.» 0j.J _,~ 

1_,-»l Lo~ (1998) .cic4_, Arnold 01 L.S .(2001,~) 0.J~I_, (Aspartic Acid) ~.J~YI ~h 

~ 'O.Jl..,lc _;-bill Ili ()A j_>.iJI Hj.i';/I 01 .)J l~ji Sporothrix schenkii fa .)c ~.J4-J 

Day_, Ko.enig ~ji .:iS_, .0jill.:i_# 79 ~.» 0JJ _,~ ( monomeric proteine) lf.:i~i 0-:l'.i.JY. 

%8 ~ .)c ~ljh'J' ~fi.JI <.:.i4i_,_):lll ()A Lipomyces starkeyi 0A ~I _»ilµ.:i..11 r.ij.il 01 (1988) 

.r.ij.itlJ ~_,_;:JI i:._?.J4 ~yJI (Carbohydrates) ûl.J.l:!AY..JtS.ll 0A 

• ' 

0 1 .~· .. <Joli • 0 1 L.- liJÎ-2-J .~ ...r- ~..Y. <..>-" -

Lactobacillus '-:iffe. 0A ~I _»ïl_µ.:i..11 r.ij.iJ J.>c ~i ç-1959 ç-Lc Clarke_, Bailey c.fol 

~I~ :;.J~ 01µ.:i..11 ~.» ~ a.(1~6) ~~j_Ai~I ~1_,)1 ~ .)c r.ij.i';ll ~~bifidus 

<.:.iy_p...,J (IMS)jfo.jilLo_,_>.il_, (IM4)j_,ji:i_,:i1Lo_,_>.il_, (IM3) jJ:!JJjilLo_,_>.iYI 0A ~J...i ~~ 1.J~ 

.(2001 '~) :;.:i~ 

0.Jµ.:i_,:i1Lo_,_>.il_, tfil .)JJ$. 01_µ.ill ~ _»ilµ.:i..11 J.>c (1962) .cic4_, Boume ~_, 

'~~jfi.:l~ ~IJ.J ù~ tJc- ~ ;/Lo~ lf~ lfill .J~I 0.Jµ.:i_,:i1Lo_,_):!~I_, (Isomaltodextrine) 

l.J~ (1)~1 ~ ~JA _y. L.S ~.)JI ûy~I_, a.(1~6) ~1_,)1 ,ljc û~yJI I>~ ~ I~ ~ 

.j_,:i1Lo_,_>.iYI 0-c :;~ ~ t4 j_,ji:i_,:i1Lo_,_>.iy1_, j.fi_,l.;JI ~~ 

L<iA • .. ~L L b ·zz bifid Li .. ~(. · -1 i~11 · ·1 .-: .<.:i..11 .. 1 . 1 - • • -: _, ~.JA acta acz us z z us -~ LJA e:..- .J:l-l Y"""-' (':lY. ~ ~J 

.(Dextrine)û.l_µ.:i -.)J <.:.iy.fi..JI .:i~ JlfoH lf_,hll e;:)..:....11 r.ij.i';ll ç-~ -1 

(2001 ' 1.1.-) .. < .L li wlo · :: .<.:iJI ~ . '\ .~ .<.:iJI .. 1 - -2 . c.,r:-- .J~ ~ r...r. - U:!..r-""" - . .J:l-l Y"""-' f';lY. f Y:! 
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0 _JJ~ .J ~y..:i . ·1 .~ .<.lJI .. l·J ~I t :11 .J:l-l~ ~Y . . .J ~ 

CH20 H 
0 

0 OH"'-JOH 
___/ ,_ __ o 

OH 

0~o-----R 
OH 

OH 

OH 

OH 

Boume) lJ:lji...iSJ jill..i.JjiYI Wl:i:.....,.J lJ:lJi...iSJ jill..i.J_>.il_, 01.Jw.S~I ~ ji.il_Jw.S.lll r.i.Y! J...c :(1)~1 

.(et al. , 1962 

a(l~6) ~~jfa,~1 ~1)1 : -

a ~1)1: ---

. t.~ .. - lJ' ·.-:c::. ·-<-'- R 
U;!-';:" .i.z ~ -' YH .Jy-» '.J~ ..>9 '.JJ-y-:- : 

.~la~~)\~\:~ 

:J::.il~~I ~.J.il J~ -3-1 

· ·1 · 1 ~\ ûW\.S..ll · · ûlil -·- 1\ ûl.:ililll ~l · li l.:..:i 4....~I ûlA.i · ·y1 •·• (';lY. u. . , ~ lJA _, ~ _, . . lJA ,.J . _y. ~ 

~~I ~~l.J 0IJi...iS~I ~ oJ.jl..J\ a(l ~6) ~~jfa,~1 ~l_,_)I J.b.:i Lj~I ji.ilji...iSJ..11 

Ji,...:î:i.J '(F1nnegan et al.,2004) Lifa-' -.r.-'~ .J~ .J~ 0.Ai jfi_,l.;JI L.>.a 0fi.JI (Homopolymer) 

Lipomyces o~ L.>.a ~l ~-' Penicillium, Chaetomium tl~l ~ r.i.Y';I 1~ ~~\ .JJL..o.JI 

.(Koenig and day, 1988) starkeyi 

ûlµI ~-' 01~1 '0L....i';I ~l ~ ,~_,µ1 ûk.~I Wl:i:....., ~ ji.il_Jw.S~I t.!Yl ~.J:l 

~\ _>.µlji...iSJ ~ ~ ,~ .JJ~ L.>.a ~\~~ A.-;llc J~I rJ-' ' (Khalikova et al., 2005) 

L..ii , (moulds) 0Uc. YI_, ,L:.JY:l.illl ~l , .J:lj.i.::JI ç.k...l ~\~ Jl.'.i.o_, ~\~\ .JJL..o.JI L.>.a \..,Jl.è ~ .J\.:JI 

. (Boume et al., 1962) ~~\ .JJL..o.JI L.>.a oJk. ~ ~\~\ ~\ _>.µlji...iSJ 

:~1~1 ~I r:Yl ..;.l~ -1-3-1 

, Penicillium luteum) Penicillium :J:i..i Lj..;bill .J~I ûl~ ~\~\ ~\ û~y] ~LiA. 

, Penicillium notatum , Penicillium lilacinum , Penicillium funiculosum 

- 3 -



0_)~~.J~~ . ï .~ <..i.JI · ·1 ·J ~I 1 ' 11 .):lJ ~ ~.Y.. .J ~ 

(IM)jjilL.aj_,/:!1 c.)J (Cyclo Dextran) ~\ 01_µ..i.ll JhJ ~I_, ( Penicillium acualeatum 

~.Jli.. 9lc ~j.iJ 9W 4-J ':?_µ1 .J~I ûl~ ~l l'::.JL:.. j.fti ~\ û~j.i)'l 0~ ~J ~ 1jft_,k:JI_, 

Sporothrix schenkii, Fusarium sp :Ji..., L>Y..I ûyfa 04 ~ L.S '-?..Ali .J~I ûl~ û~j.i)'I ê'4 

Pseudomonas, Bacillus, :Ji..., -?..Ali .J~I ûl~ ~l..i.ll ~I û~j.iJ . Aspergillus carneus 

:Ji..., _)L.:..ll 04 4.J1JI ~1..i.ll ~I û~j.i) . Bacteroides, Streptococcus, Brevibacterium . 

. (Khalikova et al., 2005) Lipomyces starkeyi 

: ~j. . .i..11 ~I f":!Y! .JJ~ -2-3-1 

Lipomyces lipofer : Ji..., _)L:..11 04 4.J1JI ~) . .::JI ~\ û~j.i) 

.~1_µ..i.J1 r.iJ.il c::Li.iJ .J~~ ~ (1) J_,~1 ~-' (Khalikova et al. ,2005) 

• ·1 .-: · .. < • 11 • ·1 • • ~ 4 1 :..>:-J ~..1..1 fW_;.J,.' AJ''~ - -

J Carbohydrases 04 ~ ûlc ~ o~ 04 ~ 01µ.ill A.lh.JI û~j.i)'I 0J 

~fa ~ \~ J ~)..::JI ~I_, ~1..i.ll ~\ û~j.iJ c.)J i....ii..Ai û~j.i)'I o~ Transferases 

o.iA> • ~1_,:JI ~J-ÎJ ojh.JI û)l.c\..üll t_,.ï viLI c.)c ~i_, ~1_µ..i.J1 û~j.i~ o.)lc ~J 4-k-

:~ t1_,.ïl o~ c_)J ~ û~j.i)'I 

, Glucan-1,6- a-D-glucosidase (EC 3.2.1.70) 

, Dextranase(EC 3.2.1.11) 

, Glucan-1, .6- a-isomaltosidase (EC 3.2.1.94) 

, Dextran-1 ,.6-isomaltotriosidase(EC 3 .2.1.95) 

, Dextran exo-1,2- a.glucosidase (EC 3.2.1.115) tJ...i!J 

. (CITase) Cycloisomaltooligosaccharide glucanotransferase 

Exodextranase û)\.c\..ül ~Ll...i û)l.cü:i Ji:...:l ':?~\ a.glucosidase (EC 3 .2.1.20 ) ~ J:l L.S 

c.)) ~1991 ~le Johnson J:! 04 r.iJ.i)'l I~ ù1..:. ~_, .(Khalikova et al., 2005) (EC 3.2.1.70) 

: w 0./C-_,.ï 

. Endodextranase (EC 3.2.1.11) :~1..i.ll ~\_»il_µ~ J 

. Exodextranase (EC 3.2.1.70):~)..::JI ~\_»il_µ.) -Y 

ûy.fi...JI 04 e;.b:9 o~ c.)J t;iL. (0l_ji...S..i.ll) Jclüll o.)\...a Jb..:i 4Jfa. ~1..i.ll ~1 ~1_µ~ wy:. ~l 

r.iJ.il Jb..:i ~ lJl_µ..i.ll J:..I~ 04 ~\~ "ô.J~J ~ Jl_,b~ (Oligosaccharides) o.)_,~1 

~jh.JI Y.F ~~~ \;:.~ (Isomaltose IM) jjill.a_,_);!J c.)J \.;il.a 0l_ji...S..i.ll ~.JL:JI ~I 

~':/I · L..:...~1 ~ . 4...JL::i:i.11 '- LLÎ ~ · ·1 -~ .<.lJ\ ûw ··y · ï ~ ~~ (20011 LI .... ) - ua .,r . (.5""""' - .J;:J ~ .Y. ...?- - . ~ 

Aoki and Sakano,1997,) .glycosyltransferase _, glycosylhydrolase c.)J ~ ~ 14-J ~\ 
- 4 -



0 _).)L....:....i j ~y..:i . ï .~ .<'._ù\ • ·1 ·J ~I 1 :11 ..>.!-' ~ ~Y .. J ~ 

_;billJ Arthrobacter sp. yfa. (>A ~\ _»ïl_ji...S~I r.lY! Lil....:. ~_, .(Khalikova et al., 2005 

~~ LY'L • ..i ~ ~~_, 49 tjjW\ ~ glycosylhydrolases tjjl.c ~ Penicillium minioluteum 

. (Henrissat and Bairoch, 1996) ~ ~I ~ ~I <fab ~I ~ ~ 

_»il_ji...Sl~I r.lY'l ~I ~_,µ1 .J.:i~I ~ :(l)J_,~I 

~lyJI tyj Jh:ill -1 . ~y <:::: Li.i 'l 1 .).)L:,..., 

··1µ~1 _):l-1 

wy_;hill J 

Bourne et al., 1962 ~l.:i~ IMjjilL. _,_):lJ 'jfi. ~ Penicillium sp. 

IM · 'jilL. · 1 3.JJ:lY JY-. 

Koenig and Day,1988 - - Lipomyces starkeyi 

Amod et al., 1998 - IM,jfi.~ Sporothrix schenckii 

Larsson et al., 2003 - - Penicillium minioluteum 

Khalikova et al., 2005 ~b~ IM 'jfi.~ Chatomium gracile 

Khalikova et al., 2005 L:..~ ~..) - IM Aspergillus globiformis 

ypl-y 

Suzuki et al., 1999 - - Acetobacter capsulatum 

Finnegan et al., 2004 ~l.:i~ - Paenibacillus 

Tamura et al., 2007 - - Streptococcus criceti 

~lypl~ 

(Actinomycetes) 

Staat et al., 1973 ~l.:i~ o.:i~wyfa Actinomyces sp. 

Schachtele al., 197 5 ~b~ - Actinomyces israelii 

2001,~ - - Streptomyces sp. AM 

. .:i~ .,;#- :-
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O.J~L...:.... J ~y.J . ·1 .~ .<.li\ .. ,.J ~\ . 1 :11 .J:!-l ~ ~Y . . J ~ 

:.1:~1J u...tsll -5-1 

4,j ··- ~I\ .îic) . •\ ,-; «.li\ . ~\ · 1. • -~ · 1 1 · \.A · L~ ' ~ ~ J..ii · L h ' ~ .J:l-l ~ L)C ~ ~ (.)A ~Y'*' ~ - • -~ . y 

i~ .)c ~fall o~ fay .(~ ~.J~ û'JyJ t.J)\ ~ c.r.JJ ..b..J ~.JI 4.tl......JI 451p_y1...o.J..ft.ll:i 

~ .ul ~.J LaS .~l_ji...S.lll f';lJ.i) 4..b....IY. (cross-linked dextran) u-.6.:i~I 04 I~ ~.J ~ ~I 

~ 1\ 1. I~ · . 1 -~I\ - A_i ·- ~I\ û..,J èu:.,. 0 ' ~ · 0.:i.,.. . -9 · · ·1 .-; «.li\ .. \ ç.\ · Î • ' 
<.s". '-6--' lY' ~~ ~.J ._?.-'-' - ~ - .J ~ C~Y. .J:l-l ~ f';lY. ...?.- ~ 

G-200 u-iS.:i~I ~l~l-! (,tlr~.J 4.tL.... ~ ~ Penicillium S.Q. .fa 04 FJI ~l_ji...S.lll f';lJ.i) ~~.J 

(trypsine) ~_jill.J (a-1.6-glucan 6-glucanohydrolase EC3.4.21.4)~1Ji...S.lll f';lJ.i) 04 ~Y.J 

~ ~ .)c w.h.:.._,l ~\ u-iS.:i~I ~ ~L.) r..11' ~! ~jill tï ~\ ~l.J (lysozyme) f';lJ.J_Hll.J 

. (Safarik, 1990) ~IJi...S.lll f':lJ.i) ç.\fel 0!1ji 

Tryptic) ..b..J ~ Lic.JJ ~ 01....Wi/I 0U....i o_j....oJ ~ J.µ~ (1973) .i.:ic.4.J Staat ~) 

'T40 01Ji...S.lll 04 % 0.5 ' 2000 '3.JJYI 0IJi...S.lll 04 %0.5 .)c r.;Jb..; ~ill.J ( soy agar TSA 

~l_ji...S.lll r.iJ.il 01 \.J~.J ~YI YY':- ~ ~ ~.J o~\ ual>i."" 04 % 0.1 .J jfi~ % 0.2 

·"' LaS o -- -~ -'Li~\ ~\ · -'JI · J~ · ~ A.....11:. w ._-:11 ' ~ ··- -'I ûlril.5JI · -iU\ .:r ~ . , U.Y .J.) <..Y' ~ , ~ f'".l:l -~ <..Y' e:..-

0) . ethanol J_,.i~i/I ë" 01Ji...S.lll ~_; 4..b....IY. M ~1µ.l\1 L.Jc- ~\ 01.J '(3) ~\ ~ ~-"" 

J.µ.:i 0)ll. t~.Jl 01 ..)) A \~.J 0)ll ~ Jlj ~\ 0bli.JI '39\ji 01~.lll ~ <..,-wifa 'J ~\ 0bl..WI 

·oh\ -~ - 11:\..i ··- .11 ûlril.5JI ·LM · 1 •. 11 . 1 . - ;11 'l.:üll û .. 1.:.I · ·1 .-: .<.l\\ .. \ . 1 - l ... .,r . _,-. -~ u. enc1er ~. ~Y '..r c;:.i ~ .J . .J:l-l ~ f';lY. u-=- <...>'"""' 

0.,l Jl.JJ ~ .)~YI ..b. .J ~ 01µ.l\1 ~L.) .)c 0 .)ii\\ <\..l r.;ill.J r.;_;h e::)-:...11 f';lJ.ii/1 ~ ~\ ~_jill 

ûUilSJI · _;; . \\ · ·1 ,-; -<.li\ ··1 J · · ûl .. .:.-;q o~ UiS....:î ' ·y\ · \ .-; -<.li\ l... ' il\ ..b. -1\ <..Y' e:..- .J:l-l ~ f';lY. ..JC <..Y' ..);i"-'"" .0.J.J u ~ u-- r.j _,.i.:...;l r.j y 

.( Staat et al.,1973) ~~_r.JI ~\ ~ o~lji.JI ~~\ 

:i....i .. -;<. û'J . i wl:.:i.iu (2001) 1.1 .... ~\.:s · ·1 .-: -<.li\ "'J \.:..Li.il .~<y\ ~ "- 11 .:i...i~ • . .:. l -~ . ..JC ëU . . . c.,r::- .J:l-l ~ f';lY . · . J-'""" Y'-' - ~ ..r-

AM ~.YJI û_».,:i ~ ''3.JJ'JI 01µ.l\1 ~ r.;jh.JI yUI ..b._,ll ~ 4.JI~ J~ 0)ll Jlj ~l.J 

Streptomyces sp. ~y.li~) ~l.:üll o~ ç.~ ~.J 'l.G_?.YI û'Jy..ll ~ 4..'.i).:i.., r.iJ.itiJ JWI lr,..l:i.il-! 

wl....:JI ..b. .l\ 1.... ··~ IW\ . l:i.i'J\ l ... '.-; ii\ AM • • _,.. <...>'"""' f';lY. r.,r e:: . u-- 'it""'.J 
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0 .J.l~ .J ~y.:i 

fraction ç.\j;>.~1 

1-6 

7-12 

13-18 

24-19 

25-30 

. ·1 -~ .<~\ "" \·J ''I . ' ''I Y.J~ /":lY . . .J~ ~ 

~ ~.J:l l,?ill _»ïl_ji...s.i..11 ~Y'! ~y'!\ ~w.11 <.Je ~1 ~ i.fa.i~ ~~jll ~I :(2) ~1 

.(Safarik, 1990) 5.4.3 ç.\_?.-YI 

- ·y1 · 1 -~ .<.iJli •~ 11 \..:..YI .h.... · ul - · -~·.Ali · ·1 .-: .<.i..11 · ·1 ~)La ·(03)· 1c:- • 11 0.J.J u ~ . ~ .J . .J ~ ~ lJ"' e:..- .J:!-l ~ ~Y. . ~ 

.( Staat et al., 1973) 
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. ï - ~ .< ..l.]\ • ï \.:ij\ 
..):!J ~ r.lY. C . :u-iWI J..,.:,..i.ll 

•• ·1 ,-; . .. <.,û\ • ·1 • Wjl-11 
• ...>:}:J ..r- ri-:..>J' [ ' 

0-o ~.al\ wfoÎ ..ij.J ,~_µ1.J ~~\ ~.JP+JI .J..l~I 0-o ~.al\ 0-o _Hjl_jl...&JI r.iJ.iJ ~i 

· ·)lJ G..wl .~(Y\ w'l ··-1\ w..i.l.:>. .ll1 ~ J...i . u. w'l · · ~ · ·1 .. ~ .(..i 23 1_ J .. -- 11 wl..:u.i.ll (":l.Y . . . ~ Y'-" .J , _y= y::. (..)-" _»J ~ r...s-- ~ -. 

.ii.c. 9Li.., 9W .Jj r.i.Y'!I <.JÎ h).J Paecilomyces li/acinus .J Penicillium purpurogenum ~ 

J5...:;, ~ _)ji.JI jijl_Jw.SJI r.iJ.i! ~.J .~jl.a ~.J..l 65 o)y:JI ~.J..l.J 5.4 (pH) ~.J.J~I <YYI 

->..i~I 0-o ~i .ki ~_Al w'ly.JI L.JÎ L.S Chaetomium gracile fa 0-o ~.J ~ '-?->~ 

Pseudomonas 'Flavobacterium ' Arthrobacter globiformis ~ _>.µl_ji...&JI r.i.Y'! 4:ll-JI 

~i 0-o Lipomyces starkeyi -o~ ~.J .( Mariscal and Munguia, 1991) Bacteroides t1..J-iÎ.J 

~ ~ . ·1 Uk.ii . - . YI I~ . i . . )li l..:.. \J\ .• .(~I\ "'} ~\ ..l~\ , , ,y, , . _>.lA-l:l ....»="' U ù-" ~ . ~ ~ (":l.Y • . .J 

. (Koenig and Day, 1988) 

~ <\..c. ...>'-"-! L.JI.~ Penicillium funiculosum .J Penicillium lilacinum L»il y.JI L.JÎ ~ .J 

t->)\ o..ikJ A!.J ,.h...)11~ ~ A.cy..u-: w~ ~y'j\ 9WJI L.JÎ h) ..ij.J 'j.Jfi..JI ~ '-?~ .h....J 

9Ltll1 o~ '~->jll .h...)1 &Y A! ~j.J ~i ~y) 9w .J~h) l.Jl_fo..&JI ~ Lf~.h....J ~ 

~Li 0-o .~m A! 4-Jy,'.i h) lS.?i wly e:uY 4.c .Jj -o..ik) A!.J f"'-:li ~ -o..i.J ~1 A! l.A.~i Wil:i 

jJµ1 ~ '-?~ .h....J ~ 4.c.Jj o..ik) .ii.c. ~YI 4..4JI ~! ~ ~y'j\ 9k.ill L.JÎ h) lS.?i 

.(Boume et al ., 1962) 

•• ·1 .-: ... <.lJI "I ~\.ljl ''"" :. . .. -: 11 1.1 •• 11 -1-11 • ..>:J ...;-- r-;JJ. ~ . c.s- jJ,JJ ~ U"" ..:;-

.. ~YI - --.1 :i...i~I ..i~l.i :i...üiJI ~I ~ AJ .( · 1 k ~u.JI '\.li.JI .h... .1\ L.i:i:;.\ · \ 
- __,,.... - .) . - ,. - J-" ~ u.o . ~ y .) - . u. 

u..... ..i ..ij , "'}\ . w'l ')WI .b.... .11 L.i:i:;.\ '--1..:>. 1 ._ .1 :i...i .. _ 11 1. ~··U:. LllJ ~Lb.11 .l4:i.......:i 1.-.. 111 :i...i .. - .1\ .J .J r.lY . C . ~ Y .J . . . . .J "'t-' .J -~ '"(j-""' Y. f" - ~ ~ -~ 

J,..I --1\ o~ i.:il...u:;, "\-~.<JI "\ . wl 1- \A ~l:i ..lA 4..9 ·- . 11.~ . . ( L~.- . ~I 1 1--1\ · ..l..l.all ..r-- .J ..»J ~ (':lY. C . r...s-- __»! lS ~ ~ .J ~ ~ u.o y-- ù-" , 

:~Lo 

:~.;.:.)lS.ll .)~1-1-1-11 

1.JÎ ~.J Penicillium notatum w_;b <.Y> ~\ r.i.Y'!I ~.J L.Jl_jî....SJI jfiy ~ AJ)WI :i......l.J~ 

clJ' Lr- J5J %0.2 'l.Jl_)....S..i % 1.5 ~ Lfji=...JI .h...)1 <.Y> J.o 100 ~ ufo r.i.Ylü lSy.dill ~w'jl 

A! '2..\JjJ J.ol J5J ~y) o.l.:>..J 16-14 0-o ~ ~I w.Jpl ~Î JJ,...:i ~ o~I uo\.•»;.,,Q.J ~.A.JI 

-o~ L.Jfa P. notatum fa <.Y> o~ ~ _»jl_Jw.SJI r.ij.i! cl.:i.i! L.J~ ~.J L.S ,~\ <.Y> f"'-:JÎ ~) 

->~ ufa ~ (Carbohydrate) wl.J~Y..JWI ~ ~ '-?~ Lf..l.CU .h....J ~ _;.b.ijl I~ ~ L..ii.c. 

jfi _,l.,JI y. l.JY. .JWI .J~ L.Jfa Lo~ o ~ L.Jfo L.JI _)....SJI J.lh.:i 9W l.J~ ~ .J L.S . l.JY. .JlS.ll ~ J 

.(Szczodrak et al. ,1994) _»jl_)....SJI r.i.Yl cw) ~ _»;l:i lfl 4J ~ lS_?.YI wl.J~Y..JWI L.JÎ.J j;JWIJ 

- 8 -
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. ï .~ <..i.J\ . ï Li.il 
..):!J .r-- r.1Y. <:;: • : ~WI J..o,ill 

Streptomyces l.>-" _»ïl_ji....s~I cü:iJ tw.JJ (2001) ~ 1+.lll ~ji ~I ~l.:ü11 w~î 

~ j), %2 !J}~.hu._,ll ~ l.Jl_jî....s~I jf,y ù.Â! La~ (SSF) ~\ 4-JWI wl~ r-1~~ sp.AM 

. UWI · .. (\ .-:11 ~ ";/\ . \jj\ . _.! . 1 . \.hj\ ..!:..::.. -' 1.A.A.J ~ ojl.a t' /o~ 2 13 ~ " ''JI\ U\..til\ i....JA - ~ .Y-' (":!Y. C . ~ ~ .J ~ . Y · · .J · - -Y. -

~! i.?jY.. Lo..., 01µ~1 jf,y ojyj ~ .hu._,11 ~.J) ojyj ~J ~m jY-:l 0î ~.J (% 3-2.5) 01µ~1 

1- ~ ~I\ Jcliill ~ . _.! ~il 0 > . "'JI\ L.:;,:i.j\ li .. -:<.Il ~ . ·-1\ ~\~\ j\ .. 1\ ~ . \.hj\ -.r- <.,?' Y-" ~ . y .Y' (":!Y. _; .J -~ ,..J.J~ , _,....... , ~ . 

yfo. "l,)A r.!Y'I\ cü:i'I 0_y_;l.5ll ~.J _)~ LJl_ji....s~I ~Î l4 .f':!Y'I~ Jcliill ojl.a .b\.+î_;) 

Khalikova and Usanov, ) Bacillus sp. yfo. ~ ~~.J .(Janson,1975) Cytophagajohnsonii 

.(2002 

=~~~1~~1-2-1-11 

.lli . _»ïl_µ~I ~ü:i) ~ YY ~\ J..,lyJI ÙA W.Jj';I fa '0.Y.)SJ\ _)~ ~J ~\.....<:.';~ 

r-.»i.Y''JI ~.)fa ~Î t4 l.,?~I ü.Jj)U _;~ (Neopeptone) 0.k.»Jl.J o~\ u o\.:.\ .04 ~Î 

11°1:.1. ,, ., 0i ~.J LoS .(Arnold et al. ,1998) Sporothrix schenkii fa~ !J~)lJ\ w.Jj)U _;~ 

r~i l4 !J~I w.Jj)U _;~P. acualeatum fa 0-" _»ïl_ji...:S~I r.!Yl c::_L:l:i'I ~ J..,lL:. ë~I 

~ ë~I ual;\,, . ., ~i ~I . (Erhardt et al.,2008) !J~)lJ\ w.Jj)U _;~ NaN03 

fa 0'." ~~ .J (Staat et al., 1973) Streptococcus mutans y.ffi. l.>-" r.!Y'I\ cü:iJ 

P. notatum fa ~! ~\.....<:. 'I~ 1(Mariscal and Munguia, 1991) Paecilomyces lilacinus 

!J_,._;=.)lll w.Jj)U .J~ P. notatum l.>-" r.!Y'I\ cü:iJ ~ NaN03 ~i.J (Szczodrak et al.,1994) 

.(Mariscal and Munguia, 1991) Paecilomyces li/acinus fa l.>-" ~ü:ij ~ r .»i .Y' 'il w~fa. .J 

yfo. ..l..i.c. !.?~\ w.Jj)U _;~ (peptone) 0.MI ~î (1975) Janson 4-:1 rl.:9 :i......\_;j ~.J 

.(Khalikova and Usanov, 2002) Bacillus sp. y.ffi. ..l..i.c. ~i ~î.J Cy tophagajohnsonii 

:?:!J.i)'I ~tûj ~ .il~\ ~ ~b -3-1-11 

. '-• ..l..i.c. . ü:i'J'I U...c ~ .. , ~11 KH PO ' . ~ . "'J'\ ~ü:il '- , . - wliS. ~ -y= C . - - . f' Y-3 <.,?' 2 4 ~ r.!Y . - . . t.S"-' Y Y . Y . Y 

fa l.>-" cü:i'JI ~ ..)h:i ~\ MgS04' KH2P04.J (Szczodrak et al.,1994) P. notatum 

MgS04 1FeS04 1KCl .)y LoS .(Mariscal and Munguia, 1991) Paecilomyces li/acinus 

KH2P04 0i ~ .J.J . (Ethardt et al., 2008) P. acualeatum fa l.>-" ~ü:i! ~ CaC12 .J 

Lipomyces starkeyi fa l.>-" _»ïl_ji....s~I cü:i! ~ y,Jl.:i 4-l ~i NaCl .J MgS04 CaC!i .J 

.(Koenig and Day, 1988) 
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. ï . ~ .<~\ . ï Li.il .J:!J ~ f':lY. C . :~Wl~I 

:(pH) ~.J.J~I <..J-1~1 -4-1-11 

~w'JI .h....,YJ (pH) ~3.)~I i.Y''JI ù)l:l:..~ ~~I y~'JI l.JA _»il_µ~1 (:!Y) e;:w) fa 

cw)3 l?~1 ~1 w4k ~G.. ~/:11 w4L.u..JI ~ _)l:i.l~3 4-J.Jlw3 ~~1 y~'J1 JA.Î ~ .)~ l?ill 

. w~j.i'J I 

'-:lfo. L.JA (:!..).i'JI e;:w';l Ji...'11 ~3.J~I i.Y''JI t) ~) (1999) 4..:ic.43 Suzuki ~ji ~ 

e;:w) t.JÎ ~) (1988) Day 3 Koenig )-.::.i ~ 3 5 .2 0ts Acetobacter capsulatum ATCC 11894 

Mariscal .fi~~~ ( 5.0 - 3.0) ~3.J~I i.Y''ll ~ ~I 0ts Lipomyces starkeyi fa L.JA ~y';ll 

l.JlS Paecilomyces lilacinus fa 0-a ~y';ll e;:w';/ Ji...YI ~3.J~I i.Y'YI 01 (1991) Munguia 3 

.L• · "':"~«,Il 'ï.~<~I " ') ~l.:i.il 1~1 ·i (1998) 4..:icl...::.. Arnld . 54 Y"""" i..Y' e:..- ..»3 ~ ~y . .. . es- u . 3 o t.»U . · 

.5 ~3.J~I l.Y''ll ~ Sporothrix schenkeii 

szczodrak) 5.5 J y3\.....,.., ~3.J~ L...Î P. notatum fa L.JA _»il_µ~1 (:!Y) e;:w) ~ ~ 

~i 5.4 ~3.J~I i.Y''ll lJÎ ~) ~ji (1987) 4..:ic.43 Barrett IAl_p..Î A......l.Jj J)G.. L.JA3 (et al.,1994 

r.iY! r:_l.:i.i';l Ji..,'ll 5.2 ~3.J~I i.Y''JI 0ts ~ (Dextranase C) C _»il_µ~1 r.!Yil ~w) ~i 

r:_w'; Jj..,'JI ~J.J~I i.Y''ll 0i .b.::..)lï Li_,,.c3. S. sobrinus yfo. L.JA (Dextranase D) D_»il_µ~1 

~ ~J.J~I ~)1 ~li ~..l.:...'.il3 .5 J l+,ifa y3L...,.., ~3.J~ ~.J ~ 0fa wy_;bJI 0-a _»il_µ~1 r.!Yl 

IY'-'-"~ t)I~ .h....,3 ~ (2001) <)::le w...IJ Streptomyces sp. AM yfo. 0-a j:jl_µ~1 (':!Y) e;:l.:i.i) 

~J.J~I i.Y''JI 0i 04 JS,.;.ll ~~_,.JI ~\.:i.i.ll ~ ~ (8.217.817.41716.616.2) ~ ~J.J~ 

~ 1~ ojL.. f:joj:..3 2.12 ~ w.J~ ~13 ~j.i) ~w ~I u-1=i ~ ~y';ll e;:l.:i.i';/ ~'JI 0ts 7 

'-:lfa. ~ ~-»i A......1.Jj ~ .7 uc ~3.)~1 LY''J1 tw)3 u-<:i~~ r.i..).i';/I ~w u-<:i\iiJJ .b.::..) 

(7-6) ~ cIA! j:jl~~I e;:l.:i.i';l Ji..,'ll ~3.J~I i.Y'YI 0i ~3 Cytophaga johnsonii 

t)l~I ..b)I wl.i....o ~ o~li J)G.. ü-a r.iy';ll e;:l.:i.i) ~ .)~ ~3.J~I i.Y'YI 01 LiS .(Janson, 1975) 

~ .)~Li... 0Y..J\.5..\1 ~Î c}li 0~3~ ü-a JJ_fo.JI wüy).S.~I jf..)3 ~li3 4Jü:i.i)3 ~\~I jl_,.JI ~~3~ 

. '')I ~wl - I\ · ' ISJI . . ~Y. - . .3 r..,r- t.J-l y>J 
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. ·1 .~ .<..i.J\ 00

\ Li.il Y-J ..r--- ~Y. ( . :~Wl~I 

:~)._ri.JI 4.J.1 -5-1-11 

yJ3 ~ L>-" u~j.il\J lf~I ~I ~ ~~~.)y ~I J..,ly..ll L>-" ;;_)yJI ~.J..i kî 

.l.)~Î ~ L>-" ~~I y~ ~I 

~.J..i.ll kî /20 o)_r.. ~.J..i ui ~l i..,.1..P.-i Â.......l.J..i J)l:.. tY> (1998) 4.:ic43 Arnold J..aji ..iil 

(1994) 4.:ic43 Szczodrak f~i_, ,_»ï1_µ..i.J1 f;!Y! c:WJ_, Sporothrix schenkeii __rbill ~ c.)Lll 

o)..? ~.J~ ùu....,)IJ ~JîyJI ~I 0-4 ;u_,y_JI ~~I y~~I 0-4 r.JJ.i'll c:l.:ü'I f 0 30 o)_r.. ~.J..i 

:î.......l.J..i J)l:.. 0-4 (199l)Munguia .J Mariscal J..aji L.S ,~1 0-4 ~t..... 96 -72 ofa J)l:.. f 0 37 

.f0 28 ~ _jijl_jl...s..i.ll r.JYl r_W'I 4-..:i)WI o)yJI ~.J..i ui Paecilomyces lilacinus fa ~ ~..P.-i 

9k ~j.i) ~W) y\..bc '/ ~I ~.J..i.ll kî f 0 30 o)yJI ~.J..i ui (1989) Day .J Koenig 0-4 JS ..l:;>-33 

.Lipomyces starkeyi fa 0-4 &Lli _jijl_jl...s..i.ll r.!Y'I 

Streptomyces sp.AM ;\J~\ 0-4 _jijl_jl...s..i.ll f;!Y) r_W! ~ ~I o)yJI w~.J..i ~l:i <.Y".J..i 

~üi! ui ~Lüll u) • .::.i ~ 'f:!Y'll c:üi'I c.)Lll o)yJI ~.J..i ~h.'.i ~.J ~1 ;iJL::JI wl~ fi~~ 

..i:ic d .b.:..)3 '~ ô..iL, f1:- /o..i.::..3 2.10 ~j.i'/19~1 ~ j) .f0 28 o)_r.. ~.J..l ..i:ic i..,.~i ~ f;!Y'/.I 

L>-" JSi o)yJI ~.J..i rl~I ui L.S ,~j.i'/.1 9~1 ~ L.P~I ~l lf..l~ f 0 28 l.F ;;_)yJI ~.J..i o..il;!j 

u-<=>l..h.i~ ~j.i'/.1 ~~I L.P~I ..i~_, .(2001,~) 05 ~I ~.J:l L.S '~~ ~W ~ 'l r 0 28 

· , ·"'JI -:. .1..: ~I\ · i..:iJ .. :Il lbl.W ~ ~ .. ~< .1\ ;iJ ·.-1\ 0~ •• :1 ~ ..i.JI 0~ 4-,.j)L, ~;; 1 ·- 11 ~ ..l ~ ~Y.. ~ Y"" ,.J .r-'"" . - - -~ y-; .r-'"" . _) ( _) .?-' . _) 

ô)yJI ~_)..i tw) lf..l~ jJ yw1 l>-4 ..b.o_,ll L>~ AJX. .iJ o)yJI ~_)..i ;;..iy..J.: ~J.i'll ~~1 L.P~I ui 

Li)L:JI · ..l.C ll:iJLi YWI · - 11 . - JA-l ( (.,?" • .J ~ c,S. 

:~\ ~~ : 5-1-11 

.. 'JI . üil . Î ..l.::.. ~ ' • ·1 .~ .<"..i.JI .. 'J · I~ Î ljjl 1- J · -- Il~ ' )Ü\ ·. ·--Il ül! Î üii\.ii ..iiJ f:!Y . C . i.J . J - ..J:l-l ~ f;!Y . L>JA C . lS"""' ~ .J ~ .J - · 

cüi) ~i ui ~! ~i L.S '(Koenig and Day,1988) ~t..... 72 ;;~ ~ Lipomyces starkeyi 0-4 

~ '(Szczodrak et al., 1994) ~I 0-4 rYÎ ~) ~ ul.S P. notatum fa 0-4 &Lli _jijl_jl...s..i.ll r.JJ.il 

o)..? ~.J~ Sporothrix schenkeii fa 0-4 _jijl_jl...s..i.ll f;!Y! r_W'I ~.J.Jfa ~t..... 120 °~ 1..7..ü\.S 

.(Arnold et al., 1998) f 0 20 

ulfa J)l:.. Streptomyces sp.AM yfo. 0-4 _jijl_jl...s..i.ll (:lYl r_W) ~~ (2001) ~ w.ol! 

i..,.L....:..!i ~! ~_,~,~\;;_fa o..iyy ùfo r.l.Y'll ~WJ ~ ~.J.llll o..iy)I 0i ~.J ~ ~ ~ 

~_)il.li u-<=>~'/.~ ui~ r3 ~ ;;..iL, ~/;;..i.::.._, 1.87~ ~j.i)ll ~~\ ü.J..l! jj ~I tY> ~Lu. 72 J)l:.. 

'lii..ll .hu, .11 J...ll.ull wl .. .:.~11..i · ·-- 11 ;; ,~ ;iJ\.bl ..i:ic .. 'li uw · ~\ u '""ê\ ·. ·-- 11 ;; t,ê\ ;;..il..i · t.r Y' - ,. ~ . ~ ~ • (:l..Y. - (.)-<=! • ~ .J .~ ~ .Y. 

~üi) ~ ~ y_,cy y,t- ~l:i 4J ù~ ~I _, ~l..i u~j.i)3 ..il_,... jl.)) è" y)GJ.I ~l~I Jb,:ill J~_, 

<Ci..JW .. 'li . , .J f;!Y. 
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. ·,1 .~ .<.lJI . ·1 ·~ Y--' ~ (':!Y. lJ-"'-l :-::..JWl<.WI 

: • ·1 .-: · .. <J.ll • ·1 4 •o iï ·~ ~I J - III ~ ...r- r-;.Y., .. J U4I .) 

: J.i.il ~.l.ll r:ij.jl ~ Jê ;; J.;b -1 - III 

~ly:.ll . ~I . . ~ 1 ~ 'l i ~ ••)ll ;\_û~\ :\..ûl.i ·.~11 ·~1 :\.....,\ j · \ 
Ù"' tY'l ..?-' - .J . ~y . - - .J - -Y' (.).:il .) l.). 

0~ J1 ~ ~! ~y'JI ~ ù~ .J .~y'JI (J',l;'j,,,.J\ c) ojfeyJI ~ y..,CyJI _.>F w~3_yll3 

.d..ic l.h.::..11 ~\ u.h:i.11 wl....i..:..:i..ui)ll W)l., ·- .J,. .J-- . 

Lipomyces fa tY> _»il_ji...iS~I ~.Y! ~ ~ ~ :\......\.)~ (1989) Day 3 Koenig ru 

j.J.J~ JAi..., ~ .. JulS Jj(+.J\ rl..i..:..:i..ui~ ~_,/11 Jjl+il\ y.91pjiLc3fa. oy 43 ~ ~ wly j~ starkeyi 

(Biogel A-0 .5m) rl..i..:..:i..ui~ '.?")4..11 &Ji11 y.9\_j:. jil....3 .fi r'.ï (Carboxymethyle- sepharose) (CMS) 

)~ I~ ;jJ, •i 4 ·;-. .. 1\ "'}\ J-L - .. l~Î J 'li . 'j\..i 1. .. · ' > :.\..lk.iJ\ "'\. )U '-· -1\ ~ UAi r i....r- Y-" ~ ~Y. ~ ~ . y .Y..JY,, . ~y~ ..?.- ~ - .J 

tY> (1999).cic.4.J Suzuki tfi..a:i .J .SDS ~WI j\yJI jfeY. (polyacrilamide gel)~)l;.fiYI j~ 

L»hY 4/i ïil\ uk::: ~ Acetobacter capsulatum ATCC11894 yfo. 04 _»il_ji...iS~I ~Y!~ 

50 ~\......<:,~...»JI :î...hy3 ~j 20 ;;~ O.J.Jj 20.000 ~.Y-"-!.J r0 4 °)y. ~.Jj c) r.?PY j_;b :î..b.y :w 

.f'-:li 3 ~! 2 J~ r0 4 o)y. ~.Jj c) (pH 4.5)w~YI J~ tY> .J'l.r ~ 

\,?"')4.ll & _;JI o _,.k w"'4- Streptococcus sobrinus y_»îS..:JI tY> ~y'JI 41•·.11 <..>Y..Î :\......\.Jj c) 

t.JlS3 (CMS) j.J.J~ ~ ~_,ulS j_y.c rl..i..:..:i..ui~ ~~';/1 Jjl+il\ ;;_,.k ~ (Biogel A-0.5m) j~ c) 

(2001) ~ ~.J '(Koenig and Day,1988) %70 lA.J~ ~Y!~ oy 43.3 4/•·.111 wly jje. 

~ 4J°9'1'il\ wl_,.k ~!3 Streptomyces sp.AM ~\ :.ï...ly.JI tY> _»il_ji...iS~I ~Y! ~ ù-4 

DEAE- j~ ~~~YI Jjl+il\ y.91pjiLc3.fi rl..i..:..:i..ui~ ~y'JI ual.;,1".JI ~~YI Jjl+il\ y.91pjil..3.fi 

wly jje. ~ ~ 7.0 ~.J.J~ ~Y..J .J'l.r 0.005 jf.fa. ~\ wl..i..._,ill J~ éy,k...Jl.J cellulose 

~ "\ ~;; 2 8 11 :i....i.lliJI wl j..l.C ·- 1 LcS Cl 68 3 ~ . ·1 ~ ;; 1 4 ;; -L..: 11 o~ . :i....i.lliJI - .Y. - . Y . c.S. - y ~ .J. 1 0 . , .Y . - .J Y . ~ i..,r -

~ 4-.llj'J ~U... é_,h:JI o~ ~ ~ w~L... 3 ;;~ j3..fo..JI o'+J) ~y'JI _»c o_,.k c) %49.1 ~ 

~ ~ 4B j.J.J~ j_y.c rl..i..:..:i..ui~ '.?")4..11 &Y11 ;;_,.k w"'4-.J ~y'jl J_,h..JI c) 4-.lk.ill _.>F wlifi...JI 

oy 8.7 l.A)ii.. ~ ;;_,h:JI o~ ~ ~.J c»i.JY. ~/oh.J 13 ojy.....JI "'1y...)U ~_,:JI ~kil\ w.ilS3 _»JI 

.%47.91.A)ii.. ~y)~ t"' 

Streptococcus '-:!fo. tY> _»il_ji...iS~I ~y) ~ tY> (1987) .cic.4.J Barrett ~4ll tfi..a:i 

~.J ,_»JI ~ .iJ ~..?.-i r'.ï y.u.1)1 ~.J ~.Ji ;;_,h;..S r~.r'll w~.fa. ~jill Lo~ sobrinus 

01µ.ll1 ~ '-?~ j~ Jy-.oyJI Hemoglobine cepharose 4B j~ ~ ~::i ~ ~y'JI J_,b....JI 

~ ~ '(,?"')4.ll &Ji11 ~ ~..?.-i r'.ï r0 4 o)y. ~.Jj c) (bleu dextran agarose)-j.J.J4-LJ.JjYI 

~ )\A . 'Li .. <Il . 1. ... ~11 ~ . L l..i..:..:i..uil.i ~ ··- 11 \. "I. 1 .l.l~ ~ (C D).' Lll..o.l 'ül · .. I< >. J......9 . 
j ( i..,r c.,r .~ ~ ...)"" -...Y"' ( • • - -...F.-' "tt"' .).J - \ .J _J ~~...r. ~ Ù"' 

160.000 .J C J c.:;jifü 175.000 ~ w.J~.J (SDS-PAGE) SDS ~WI jl_,.JI jfeY. ~)l;.fiYI 

- 14 -



. ï :; .<..iJ\ .. \ 'L....::...:.. ...>:!J ~ r.!Y. l.J""-l : ..:.i.iw 1 J-..,..iJ 1 

~ ~ ~lyi 0~ Sporothrix schenkii fa 04 ~I _»il_ji....S..l.ll r.IY! ~ 1 ' 1iai ;,,1.J . D J l)jî.llj 

~ (NH4) 2 S04 r-~_,...,y1 û~fa. 4.!L.;,,j ë4 (Acetic Acid) ~YI~~ r-WI r.IY'll o...>:1~ ~1~1 

DEAE -Boigel j_,...,c r-1.b..:i.u.H .,ill::i ~ r.iy'JI ~.J .-»JI ~ ~.J r_;j5.y j_;b ~ .i...l ~_p..i 

.(Arnold et al., 1998) HPLC ~ c)J ~1)1 ~i lA.a.i.J 

•• '\ .-: . .. <J.l\ . '\ ·~2-111 ,_.>::-J ...;-- ~..Y. ~ 

• • '\ .-: · .. <J.l\ "':/ . ~~ 11 • ~ • 'I • ~ 1-2-111 ,_}::-J ...;-- e-:..}J . ~~ Ü..JJ'" ~ 

· · -1\ iii .. 6.i.::.. -1·,"11 .< .. I\ ~I w~Li · ·1 .1 .. <..iJI ··y · ··- 1\ · · -1\ ~ u.Jy Y- ~ .. e:.- c.,r..J~ .J . . _):l-l ~ r.IY . ~~ u.Jy .. 

r-)U, ~ ~~~I o _r.>+11 ~_;b r-1.b..:i.u.H Streptomyces sp.AM w _;b 04 ~I _»ïl_ji....S..l.ll r.IY'l ~_»11 

~ .(2001 \~~·) t.Jjifü 20420 j.J~ t.Jl.S.J (SDS-PAGE) SDS ~WI jl_,.JI j_p,.y ~)l:ifiYI j~ 

t.Jfa (Monomeric protein) r.;.?.fJ.Y' l»i.JY. <.Je- O.J~ S. schenkii 04 ~I _»ïl_ji....S..l.ll r.iY! t.JÎ .)..;>._, 

~4_, Suzuki .)..;>..J \...,$ .(Arnold et al.,1998 ) 0_,:ifü 79.000 o.JiS ~fe t.Jj.J .J::i ohl_, oh_, 04 

0 .JiS ~.?. t.Jj.J .J::i Acetobacter capsulatum ATCCl 1894 04 ~I _»ïl_ji....S..l.ll r.iY! t.JÎ (1999) 

,t.Jjifü 152.000 

175 000) w iS · .. · .. S b . Li .. i<. · · .. \ l:i.il . Î ~I j . ...h:... .1 .J . .J U!:l-1:l..?. ~.JY. . sa rznus -~(.)A ~Y. e::: . i..5.? .J c..,r Y.J 

SDS j_?..Y. ~)\ifiYI j.lU.. r-"3.A ~ 9~~1 o_r.>+JI ~fa. '-"~-U.J ~.l:...:i ti .J (t.JiJlj 160.000 

Escherichia 04 ~I r.IY'll ~ (1995) ~4.J Sun lA.l_p..1 ~l.Jj ~.J . (Barrett et al., 1987) 

j~ r)U, ~ ~Ji.J r.IY'll ~ ~ .ui ...h:...) S. sobrinus UAB 108 yfo. 04 ~ tî r_;ill.J coli 

04 ~I _»ïl_ji....S..l.ll ~y) t.JÎ .)..;>..J.J . 43.000 j.J~ ~_»11 .Uj.J t.Jl.S.J l.b.l.J ~~ ~î ~)l:ifiYI 

t.JiJl j 80.000 _, t.JiJlj 59.000 Ü:lAlfe ~j.J .J::i Penicillium aculeatum ATCC 10409 fa 

.(Erhardt et al.,2008) 

' • '\ .-: ... <.il\ ''/'J l.îw ~ .~I\ ·~\ 2--2-111 . E ...;-- e-:..}J . ~ ~J'::'W ~ 

ub j ~ ~ Li J.u.J c:..u:.. , · ·1 .1 .. <..iJ\ ul....i .. 1 1. ·• . 1 -~ 111 1u1 w .1~11 ~ . .J -' ..... .J .J .. !Y'-'-" . .. _):l-l ~ .. Y. 'i!7' lJ-4'...l c.r ~ .J~ 

~YI ~.J.J~l lY"YI 04 )l.S ~.l:...:i ti iü .~ ~I .Jj~I j.h.J c)J w~';I I~ j-'1:l.J ~ o).? 

(5.5-4.5H ;;.J.ll.Jl.J P. lilacinum fa 04 ~I _»ïl_ji....S..l.ll r.IY'l ~y';\ 9L.t..ill .µ1 o)yJI ~.Jj.J 

Bourne et) r-0 (50-45) .J(5-4.3)Y û.JiS iü P. funiculosum _;b.il ~~ '-"Î <)ljJI ~ /(50-45).J 

-s~ ~ 'iW t.Jfa Lipomyces starkeyi fa 04 ~I _»ïl_µ..iJI f':IY) t.JÎ c)J J.,.ajJI tî ~ (al.,1962 

J~I ti .ui ..»è '(Koenig and Day, 1988) /(30-25) 0).? ~.Jj.J (4.0-2.5) ~.J.J~l lY"YI 

~.J.J~ lY'i_, r-0 65 o).? ~.Jj ~ Paecilomyces lilacinus 04 ~\ r.IY~ ~y) 9W ~I ~ 

lY'YI ~ 'iW t.Jfa P. notatum 04 ~I r.IY'll t.J~ .)..;>..J.J .(Mariscal et Munguia, 1991) 5.4 
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. ï .~ .<..i.J\ .. \ 'l....:n 
.J:!-l~ f":!Y.~ :-::..Jt:i.ll ~\ 

fa ~ ~..»i 4......1.J.) ~3 . (Szczodrak et al., 1994) r0 50 °J;.:.. 4.J.)3 5 ~3.J~I 

~j.i)'I ~Wl.l ~I o)~I 4.J.)3 Ji...YI ~3.J~I lY'':/I ~.b..J 4-J)G.. L.JA r:i Sporothrix schenkii 

fa Ù"' ~\ ~j.i!Ll ~\ ~Wll w.ilS3 .(Arnold et al., 1998) ~ljill ~ r 0 553 5~ o.JiiJl3 

.( Erhardt et al., 2008 ) 53 4.6 ~3.J~I L»u>YI ~ Penicillium aculeatum ATCC 10409 

Acetobacter ATCC 11894 Ù"' ~I f":!Y!U ~j.i! ~W <)ci ~ Jy.-=JI r:i3 

~\ r;j.i>J ~I ~j.i)'I ~WJI w.ilS3' (Suzuki et al.,1999) .(0 45 o)_;.:.. 4.J.) ~ capsulatum 

Khalikova et al.,) r 0 45 o)_;.:.. 4.J.)3 6 ~3.J~I lY'':/I ~ Arthrobacter globiformus yfo. Ù"' 

~\ _»iiji.u>S..i.ll f";!Y! () ~33 Paenibacillus strain Dex701B yfo. ~ J.......\.J.) ~..»i L.S (2005 

.(Finnegan et al., 2004) r0 60 o)_;.:.. 4.J.)3 5.5 ~3.J~I lY'':/I ..llc. ~ ~W 3j LJ.fi.:i 

.. ï :: ... <,il\ ''f'J ~ ·- 11 ·~1 ·3-2-111 • ._»i ...;-- r-:Y . .. ..;-- ~ . 
o.)L.. ol:;...JJ f":lj.i'f'I ~i ùC J;Wl_Jw,S..i.ll f":!Y'l Km (Michaelis Menten) Lfal.. ~~ û./tj ~ 

_»iiji.u>S..i.ll f":!Y'l Km ~ 0i ~3 .ll.9 .4 ~.b..3 ~yJ wLl.J.) o.)c ~..»i 1~3 (0l_Jw,S..i.ll) Jcl.iill 

~u 'l \,A 1 25 c . ·1 .~ .<_ill ~u 'l \.A 1 1 - 'lS s b . u .. ~<. -~"Al\ . . .J Y'~ . 3 ..»J ~ . . .J Y'~ . ..)3.h..! l...l..l • so rznus -~ Ù"' e:..-

û./\_j ~ 0i ~! ~ jill r:i L.S .(Barrett et al., 1987) T-2000 0l_Jw,S..i.ll rl~y I~ 3 D _»il_ji...:S..ill 

rl.b..:i..u,I ~ .J'l..Y' ~ 0.094 ~ Lipomyces starkeyi Ù"' ~I J;Wl_Jw,S..i.ll f":!Y'l LfaL.. ~~ 

_»il_µ..i.ll f":!Y! ~ ~..»i J.......\.J.) J)G.. Ù-"3 . (Koenig and Day, 1989) Jcl.iill o.)L.S T-70 01µ..i.l1 

..)3.h..! w.ïlS Jcw o.)L.S 0IJi.uiS..i.ll ol:;..:i f":!Y'f'I 1~ Km~ 01 ~3 Paecilomyces lilacinus Ù"' ~1 

_»il ji...:S..i.ll f":!Y'l Km ~ 0i ~! o )-•1)11 ~ L.S .( Mariscal and Munguia , 1991 )jil/ /Ji:- 0 .26 

01_µ..i.ll rl.b..:i..u,\..i 1~3 (~/0j3) %(0.003±0.067) ..)3.h..! w.ilS Sporothrix schenkii Ù"' ~I 

Ù"' ~I L»<Yj.i>J Km ~ 0i L.S .(Arnold et al., 1998) Jcw o.)L.S 1.,-lÎljjl 

~Li % (1.3 ±0.2) 3 IJ;Wl_Jw,S..ill ~Li %(0.9±0.2) ..)3.h..! 0fo Penicillium aculeatum 

~li % (70 ± 1670) 3 IJ;Wl_Jw,S..ill ~Li %(30 ± 770) ..)3.h..! w.ï~ Vmax L..i II _»ilji.u>S..i.ll 

.(Erhardt et al., 2008) II J;Wl_jî...:S..ill 

f":!Y'l Jcw ~.)L.S 2000 J.JJYI 01Ji...:S..i.ll3 T70 01Ji...:S..i.ll ri~~ (2001) ~ u..il.9 

-s~I ~_y.JI ~3 (km)~~ û./\_j ~Streptomyces sp.AM yfo. Ù"' ~\ _»ilji.u>S..i.ll 

4.23 2000 J.JJYI LJl_jî...:S..i.ll ri~) ~ jill.c/~ 2.6 J ~.Jli.i w.ilill 1~ w'l~ w.ilS ~ ( Vmax) 

~..) /.J'ly ~ 0.38 Vmax -s~I ~_y.JI~ w'l~ ~3 T70 0l_Jw,S..i.ll ri~)~ jill.../F 

T70 • 1 '~ .<..).]I l~u 4..9..i.9.)/ 'J \,A 0 32 2000 - •':/ \ • 1 '~ .<..).]I l~I ~ • 'I .~ ... <..).]I Jc\.iil . (..) ~ ( . . - .) Y' ~ . 3 0.).) (..) ~ ( . _»l ~ 
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. ï .~ .<..i.J\ " \ 'L...::..:.. .):!J ~ f";l.Y. l..)-0-l : (:;JW 1 J,..cll 1 

•• ·1 .-: ' .. <,ill ~ • 0 'il ~Li!i.11 -4-2-111 .~.,;-- - :!Y . - . 

: ~..J.i)'l 4~ ~ ~J_;~I LJ-'l'il ~Î.:i-1-4-2-111 

. 'li.i u:u.i G.i.:.. · '\ .~ ... <..).]\ .. \ ~lii · · '·· 'I YI •lJ 11 uL...I ..l.11 · .l.l.WI u L:.i ~ -· - ..):l-l ~ ~Y. . <.r ~ -'_)"":ffl-' lJ-ll ..):l-l <..5"'. _) lY' - _) 

U.a FI ~y'/I ~L/i.l Jî..,YI ~-'_)~\ lJ-llYI ,) (1998) ..i..:ïc4_, Arnold ~ ft.s ~\ ~1_)..l.11 

0-.a FI jµl_Jw&..l.11 .. 1 • l h w (4 7 4 5) . 1 - s h . h k .. ~Y. u . _, _ . - . U:H C-' ..>l:l ']JOrot nx sc en zz fa 

5.4 ~-'_)~\ lJ-llYI ~ ~Wll )LclS l:il,U ~i Paecilomyces lilacinus fa 

~y'j\ ~~ JJ....YI ~-'_)~\ lJ-llYI ,) lS.fa.Î ~l_).:i ~_,i .:i.9_, .( Mariscal and Munguia, 1991) 

(5.4-4.1) .:i_,h ~ ülS 11894 Acetobacter capsulatum ATCC 0-.a ~\ 

~L,U _,~ Flavobacterium sp. M73 yfo. 0-.a ~\ _»jl_fo..&..l.11 ,) _fi~ ~ '(Suzuki et al., 1999) 

~YI~-'_)~\ lJ-llYI () k_,J_, .(Khalikova et al., 2005) (12-6.5) ~-'_)~\ lJ-llYI J~ ~ 'ô~ 

u_.,\j ~l_;.:i ~-' .(Schachtele et al. , 1975) (7-5.6) .:i_)h ~ ülS A. israelii 0-.a ~\ ~y'/I ~~ 

<) ~lllll U4! Streptomyces sp.AM U.a ~y'/\ ul,U ~ ~-'_)~\ lJ-llYI ~l:i ~1_)..l.l (2001) ~ ~ 

.:i§ ~y'jl ,) k_,l ~ , (7-5) ~-'_)~\ lJ-llYI J~ ~ ;;~ ~y) ~L,U _,~ 0fa __);ül_fw&..l.11 ~y) 

~-'_)~\ LY""'YI ~ ~y'/I ul,U ~ ~l.i:....iJ k} .:i.9_, J~I \~~~kil\ U.a %90 Y_)~ L..,i .l::...U:..J 

~\..:....\\ ~-'_)~\ LY""'YI ~ .cUw 0-.a %(40-20) Y_)~ l..,i ~ ~ .iJÎ y,,t- J~I \~ ùC 'ô~I 

.8_, 7.5 A 2 ;2..,._,_)~1LY""'y1~4w U.a %45-30 ~ _, (4.5-4) 

: r-;y)'I 4~ ~ é_;l~I 4_;J ~\.:i -2-4-2-111 

_,~Streptomyces sp.AM yfo. 0-.a ~\ __);ül_ji...&..l.ll ~y),) ~J ~jlll f3 ~\~Lü.li U4! 

L,.., L>fiJ.J:lll ~)W\ ~Jill~ o)yJI 4_).:i ~l:i ~J .:i~ I~_, ~.:i 50 'ô.l.J f 0 40 ô)_p. 4_).:i ~ ~L,U 

. (2001,~) 4w 01.:iii_,~ o~~J r.,f.'.lY-

• • ·1 .-: · .. <.lJI • ï . - -5-2-111 .~ .,;-- r-;Y. ~ 

"'J'\ · Î · - · ·1 .~ .<..).]\ .. \ · - J · • Lli · .l.l.all 1 • • \j ïl\ uL...I ..l.11 ' li.i J)l;. · ~y. L.J (.);!+l ..):l-l ~ ~Y. ~ Y.. L.J:!..l.:>... lY' - ~ f 1..,?"" _) ~ lY' 

~ ~ ~\.c AjJÎ ~ _»jl_;..,s.lJ\ ,) b_,l ~) ,JcWJ\ ô.:il..S 01_;..,s.lJ\ o4"J L.) 0
• a;.'j\\ 0-.a ~\.c 4_).:i ~ 

U....b..:i.uiÎ ~~ J)l;. 0-.a ~fü ~ _,J f3 _, a( 1---+6) ~~jfa,)4.JI ~1)1 ~ ~A . a • a=i. 'il .bii 01_;..,s..l.11 

0~~\ ' ô~\ L),,\.;'j .,, .} (j.,,S_,i,JI_, 0~~\, ô~\ L),,l.;'j ."Q ) ~ ~ Jcw .:i\y ~ 

4Jy..J Jl_,:ill ~ ~ ~ jilL./~ 1.5_, 6.2 ,6.4 ~.J:iu(0~~1_, ;;~\ uol.;1.,, +(0l_fo..&..l.ll_, 

ülS_, .bii 01_;..,s..l.ll 04-J Jl..c ~ ~ ~y'/I 0l ~J ~jill f3 ~ .:ilyJI o~ 04-J ~y'/I ~ lS~ 

~ 'ô_J.llll ~ l.JÎ k_,l .iJÎ 'J') .:ilyJI ~ ~ ~ ~w ~ r1 ~ jfi_,l.,JI ê"' JJ_Jt:i.. %96 ~y'/\ ~kil\ 

.(Arnold et al., 1994) .j.,,S_,l.,JI ê"' JJ_Jt:i.. % 69 ~y'/I ~kil\ ülS ~ G-200 uiiS.:i~I ~ 
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. '\ .~<'.~\ ,"\ ·~ _»l ~ (:!Y. ~ : è.i..11..'.i.l 1 J..,.o.il 1 

1.At.....::Ji Ui.l,i P. funiculosum fa <.Y> ~I ~1_µ.ill ~j.i)'I 91..ti11 0i .)J o_) . .:,,'11 ~ L,S 

~ .(Bourne et al. , 1962) .j.Jp....ll JL.u..:i......J .llc ~1..b..iJ b_,l ~ Jcli:i o..)\...,S LJ!.µ~1 JL.u..:i......J .llc 

~~I üj_,l~ .4iy Y.F P.notatum .llc ~1_µ~1 c::l.:i.iJ P. aculeatum J P. luteum ~1_µ,.) u~ 

j_;JWIJ j~fa..-11 Y. 0.Ju\.5JI .J~ 0fa 1....-llc 0~ 0fo 01µ~1 ~ 9W 0i X;>.JJ 01_;....,s.ill 

,j_;JWI ,~w1 'T70 01µ~1 wL,,.:;, Jcli:i ,.)1_,... w.....b...:i.uili (2001) ~Li (Szczodrak et al. ,1994) 

ol:.:i IWI · 'I . ~ .<~I "I · • '\.:illl ~ 1. " · IC'I 'J \. , 5 · .. < • · .< Il · .< .L 1\ . "..?" .J:!-l ~ (")Y. ~ ~ JJ ~ ~ .J _,... '-,r::"' J::-" ~ .JJ~ J ..J~ ~ 

~ ·&l G-25 ... <,.)l.ii...JI A. L- ~ ,_ 0 iill .i..l "'JI . i L,S Cl 1 OO ~I Ul..ti11 w.i\.S û.i:.. . 1 .~ .<~1 . . u J ~ • ï-"""'""""' ~ .J (")Y. U .10 - . • • u ~ 

.% 0.2 ~ 4..fo,ü.JI 91..ti11 ü.J~ ~,IX;>.~ 

:f':!J.i~I 4LJ ~ .l\,_,..J\ ~ ~l:i-6-2-111 

~ÜA . i jl Jclilll ..b...., , _j ~ . )\JI üÜ YI . ,q - 1- üw . ''JI . . .~q ,bl.1;,,i ~ -u . J ~ -~ .J:l ~ .f y ~ _y. (.)"' ~ .J-l:l 

'FeS04'MnS04,COCl2:c)L..YI 01 X;>.J ~ .ül..i.:ij.i)'I ~~Y.JI ) ~I ~I ~ J...Li üli.J:li 

fa <.Y> ~1 ~1_µ~1 (-)Y) 9W <.Y> ~Ji Fe3
+ J NaF 'Ca(N03) 2 sKI,MgS04' Al2(S04)3 

(")j.i'/1 9W -4.i'.W ~ J,u.:î ZnS04 J CuS04 'Pb(N03) 2 'HgC12 0i Y.F sporothrix schenkii 

fa 0-o (")..).i'/I 9W <.Y> ~Ji MgS04 J COC12 ~ ~ '( Arnold et al., 1998 ) 

Hg2+ 'Pb2
.+ 'KMn04 0i X;>.J ~J '( Mariscal and Munguia , 1991) Paecilomyces li/acinus 

Acetobacter capsulatum ATCC 11894 <.Y> ~I 01µ~1 (")Y'/ ~I ~I ~ J,u.:i 

.llc wli~Y~ Jili:i '1 A.israelii <.Y> ~I (")j.i)'I 9W 0i .)J J..,.::.jill fi L,S .(Suzuki et al ., 1999) 

1<.h.u:i:.ib-'A,ji 'JI ,..cli"'I üLi.J .. < ···"~ - 'l ,···"~"-1\ , .. l\.5JI '- ~I c11 " .< - 1.~•~1 ~ - · y . y -~J ('.J:l~ ~ ('~ ~ J / 0 ...)::-"~ ~ . 

û.i:.. :>.l " 'JI UW · •.- · Î · 1 1 ~llA · I L,S ~I w1 .. - · "'I ~ .1< ~~I .llc ~· · 'JI Uk.ill 
• 1 .Y , • r..r Jl.}l !S.,? UA .JC U .YJ .J L}:\Jy • .).Y-" , • • Y, • 

Üü.JI Uliill ûili Û.1:1. ''':Il Uw . .J >-· _1 DTT EDTA · JSJ ":I " -10 "·< - · i · -• . • . • (")Y . • ~ Y Y i J lY' .J Y' -.r:- J::-" Y U ùJ+J 

~J 0i (1989) DayJ Koenig 0-4 JS ~) L,S '(Schachtele et al., 1975) '~ JSJ %10.3 

(Mercapto ethanol) J~~J ~\.S-»"' 2J .J'ly ~ 5 $.fa. DTTJ EDTA <.Y> JS ë" (")j.i)'I 

~ ~1 91..ti11 ü.J~ jJ (")..).i)'I 9w ~ Ji:fJ '1 ~~,.) 5 o.l.<>.l /50 o)...? ~.J~ o~ ~ JS % 5 $.fa. 

Na2J EDTA ~~J 0i .)J (1998) .\..lc.4.J Arnold J....=.ji.J c)ljill ~ %103.J %100 ,% 103 

.Sporothrix schenkii J ~j.i)'I 91..ti11 ~ y,jli t;Î .i..l 0fo ":1.J":IY'~2 jf:.fa. 

,.)..?..J! Jili:i r-l Streptomyces sp.AM <.Y> ~I (")j.i)'I 9W 0i (2001) ~ üX;>.J ~J 

ô .. . < ~ " 'JI UW .hlli _1 '1 \,, 2 "·< - J 'Lli -~.< 2 DTT J - - L:i ·L:ï , · w.......i...JI ~ . . (")Y . - . i J .J Y' '-,r::"' J::-" ~ Y - . ~Y J .J-l:lY .J:l c.F u±l -

.)c %8 J % 4 L.F 91..ti11 ~l..b..il ~ jJt.;..:i:i r-l jj L».i~IJ DTT <.Y> .J'l_,... ~ 5 ë" ~J .llc 

~ ~l.:illl o~ w.b ~J .J~4il _#y 2 0-4 j":ly> ~5 ë" ~j .llc ~w J..>\.S.: (")j.i)'l .l::.ihJ ~ Jljill 
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&y.li Jb,:il\ ~ \_,.i ~_)J l)"''xl 

oJ_ri.JI ~J.)J,ifll 
~t.,.:.J r-:.)J"'!f ~t.,.:.J 
<":!jJ"\11 

Suzuki et al., 1994 IM2.TM3lM4 - -

Arnold et al., 1998 IM2 ("
0 55 4,7-4,5 

Mariscal and Munguia., 1991 - - -

Koenig and Day,1988 IM2.TM3lM4 ("
0 55 6-2,5 

Koenig and Day,1988 IM2.TM3 IM4,M6 f'
0 50 7,5-3,5 

Abd-Aziz et al ., 2007 - ("
0 40 10-03 

Barrett et al., 1987 - ("
0 44 -

("
0 44 -

2001,~ - ("
0 40 7-5 

Finnegan et al., 2004 - ("
0 75 05 

Staat et al., 1973 lM3 - -

~-.9.fi+.JI t 1_,.i'jl ~ Cra ~\ _lûlji.u.S.l!I f":!Y) LJ4.il..Ai : (02) JJ~I 

~_)J '-"''l'i 

**0)->"'-11 ·~_,~, 

(!"O)· pH 

50 4,8 

- 05 

28 5,4 

50 50 

50 05 

5-5 05 

36 5,4 

36 5,2 

28 07 

36 5,4 

35 5,5 
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~\ 

4_?...ll 
(û.faliJ#) 

55,8 

79 

-

74 

23 

67 

175 

160 

20 

140 

-

if':!Y~I _j.i....a......ll 

Penicillium notatum 

Sporothrix schenkii 

Paecilomyces li/acinus 

Lipomyces starkeyi A TCC 20825 

Lipomyces starkeyi IGC 

Penicilliumfuniculosum NRRL 6014 

Streptococcus sobrinus 

-Dextranase C 

-Dextranase D 

Streptomyces sp.AM 

Thermoanaerobacter sp. AB 1 lAD 

Streptococcus mutans 

HY'll ~k..il JJ.,,';{1 ~J.J~1 lY'y1 : * 
HY'I\ ~k..il ~I o) _;=JI ~ .J..i : * * 

..l~ y,è: -

_j.l...a..JI 

~J_AWI 

1 

~y.faijl 

y~I 





~lw\...,\~)'1 :ë-!1)1~1 

: ~l~.ill r-:Y'i ~ JAJ;h'it\ ~.:.A.41~'!1-IV 

.:i~J ~~\ .. ~)ri L>" ~I _»il_;uiS~I (:lY) J......l_.>.:i ~! LJ:lhl,JI L>" fol wL,L.,:ï.,.j ~jî .lll 

.) L,S ,-:.il.ib.:i.JI ~Li......~ J 0U.....)rl yb J~ ~J ~~I ~ ~ 4...iÎ jj ,r,~~ w':l~ ~ .;_..I~)' ~fü 

.(Khalikova et al., 2005) r..:i~I wy_fi...JI ~J 01µ~1 ~ ~h:i <) ~i A...! 

: ~I .:a\.41~)'1 -1-IV 

L>" ~..WI üpÎ ~ ~Ji__r.JI 4 .. Jà , ail 4 oJh...-i.' 0U.....)rl uu_,....:î ti"" ~ _»ïl_ji...iS~I (:lY) ~ 

.:ily ~Li......~ _»ïljï....s~I (:lY] ~i l~J 0U.....YI r.y.,..::. ~ ~_ji ~ ~~ 01_µ~1 0i wl......l_.>~I 

. (Safarik.,1990; Abdel Aziz et al., 2007; Mariscal and Manguai.,1991) 0U.....YI 0~ ~ 

~Ji~~~ ':?i\1 (glucane) 0~1 ~ ~ ~ S. mutans L>" ~I _»ïl_ji...iS~I r.ij.iJ 0i w; 

.(Barrett et al., 1987; Schachtele et al., 1975) ~_»i.:1)1 ~Ji~ ~41~ J ~Ji_r.JI ~I 

~\ y'+iJJ ~y~~ ~ ~ ~ J~ .:il~) ~ ~i _»il_jl...iS~I ~ 

.:il...<:..JI L;lfo) 9W ~ ~..);! _»ïljï....s~I 0i <..>Y..Î J......l_.>.:i ,-,\/iÎ ~ ~ .(Abdel-Aziz et al., 2007) 

y'+iJ) ~yJ ~I S. sanguis yffi. L>" ~I (Glycocalyx) ~lS~ Temaflaxacine ':?~I 

~ ~ ~IJ JI.fol ~JJiSJ';ll ':?~I ~I pi .ill ~l_.>'il <.S~ (endocarditis) ~I ulti;. 

':?~\ .:il..:.o.JI L>" _jilL, / r-1_j:.J~7.4 jf:.ji Jl...ul....] ~S. sanguis y~ ~I r..:i~I wy_fi...JI 

'-:JAi o~ ~ ':?~I .:il...<:..JI 9W o.:iyj .\Je~ L....o r.ij.i)'I L>" jiJL:./ o~J 25 <l...l u~IJ (antibiotic) 

. (Mghir et al., 1994) 

: ~~I .:a\.41~)'1-2- IV 

4-iL. L>" _;11 ~Jjlll ol~J ~ JSL:...JI L>" ~.wl I_.>~ ~ _fo.JI ~Li......~ 0l_ji...iS~I ~ljî ü) 

r.~ -:.iy..os 01.ill ~! ~i) y.:i.J-a ~_jill 4J~j ~ ~ jj ~_p.JJ µ1 ~ w4k:- ._Uil w~ ~ 0i 

~l.bj) ~J J..9~';!4' (process syrups) ~~I u4Jµ1_, _)~I ~J) ~ r..:iyj ë"' JJ.fo.JI L>" 

0i ~J ~J .(Khalikova et al.,2005) (Crystallization) o_.>_#1~-4.U:i4,.p j_,_fo.JI L>" .:i_,.:iyJI 

~ J.=:i ':?i\1 _»ïljï....s~I (:lY] J~J ~ .fo.JI ~Li...... ~ ~_,jlll JSWi..i ':?.:i\..lll 9wl J~I <.S~) 

.(Mariscal and Munguia.,1991) ji~I ~_,) ~ Jü.14 _, 01_µ.ill ~_?.JI 4.l:iS..11 ~ 

Jülli.J l.Jl_µ~1 ~ Jlfo';l 4.Jk..ill ~_;bll ~ _»ïljï....s~I r.iY! r-1~] 01 (2005) Jimenez ~) w; 

.c:: 1\ ~ .c:: 1\ ' L...::uj\ . · lS .L 1\ ' LlJ ~\ '.LI\ ù1h..o . ~ .\JÎ L,S ,~ ""I 4.JI ·1 ~ j -~ y ~ (.) ~ <.S.J-b--0 lY' - - - l.5..J=' ~ - . JY"' .), 

jfi»I .:i~ ~JAill wl......l.J~I ~ .;_..l~J ~! J..9~';1\.-i J . (Khalikova et al., 2005) r-WI 

. (Abdel Aziz et al., 2007) (polymers Glucose) 
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~\ wl..l.lil..i )' 1 : ë'! 1 ) 1 J.,.ail 1 

· b ~ .. 11 ~~I • ·1 :: · .. <~\ • ·1 -3-IV • .. .. J-:- .. _J .J::-1 .J-- ~y' 

w'ljr:- ~ Ui~ 1~_, _»i\_fo..).\\ f":lYl w~ (clonage) tl......ful ~ tJ:!h~I ü.a pl ~l 

~\ Jy:. ~ j\ . 4.l~I w'l~ ~ jj ~\.:illi_, ~j.i';ll .i......:..i~ ~ ua fa. ~fü _, ~ ~-'~ 

~\ ~ ~ Paenibacillus strain Dex701B y~ ü.a t:Jlji...iiS..).\\ ~ ~w l.F (Hl_,_y.i.JI 

_p.i l)lJ_,_»l ~WI ~\ _M_, 'LJjill..l_# 68.6 ~fe t:JjJ _,j ~i ~ 795 4.l_,b LJ:l'.ÏJY. c)) J_,~I 

.Escherichia coli yfo. ~ ~l......ful ~-' 'ujill..l_# 69.2 o.J..l! ~~ l.JjY. ~i ~ 600 <\..l_,b 

0-" l.70 ~ .b~';ll ë" 5.5 ~J.J~ ~.JJ ç-0 60 o)yJI ~.J-l ~ <.S~ ~~ ~\ f":lY'!I ~ _, 

f":lY'!I u)G.. ~ Jc\.iill o.)\..., y46 ë" w.......::w_, wld ..... 9 o.l.J ç-0 57 o)p ~.J-l ~ ~1 ~ ~WJI 

0)..? A...,...J-l ~ c.s~ ~~ ~ Paenibacillus strain Dex 701B yfo. 0.a ~I 

. ( Finnegan et al., 2004) ('°70 

S. sobrinus 6715 strain VAB 66 0.a _»jlji..iS.ill lf~I ~\ tl......fu! ~ c.sY..I ~l.J-l ~-' 

(B tt 1 1986) E 1. -~ ·.,I\ ••)!J . ··-'I. · -11 ·L.....:.ii~I ··1.S E l" l.J .. ~<. . ' arre et a . ' . CO 1 Ù"' e:..- (:lY. ~~ <..UY (.) . - l....l.J -' • CO 1 -~ ~ 

o~ ~ P. minioluteum fa ü.a _»i\ji..iS..).\\ (:lYl cü.i) l.F J_,_y.i.JI L»;JI tl......ful ~i ~ ..illi5; 

~ _, Lipomyces starkeyi KSM 22 ü.a _»ilji..iS.ill _)..t.JI L»;JI Jjc ~ ~ 'Pichia pastoris 

0.a ~\ üfo_,' Saccharomyces cerevisiae 0~ ~ û. ~\ ~ lf~~I ~LiJ ..l:l.b...J_,-G..l......fu) 

w:il.S_, Pfchia pastoris ~ -G..l......fu) ~ ~ ~i ~ 608 4.l_,b l)lJ_,yl _M_, lf~~ (Jj 1842 

Saccharomyces cerevisiae ~ 4-l..a Pichia pastoris ~ 0..Y' 4.2 --! ~i f":lYil\ ~\.:i.il 

.J..fa.JI oyJ,ill Jcw ~_;b (2007) .wc.4_, Tamura ~l . ( Hee-Kyoung et al., 2009) 

L:fo. ü.a _»iiji..iS.lll f":lYl cü.il L.F J_,_y.i.JI L»;JI ~ (amplification) ~ c)I w~ ~1_, (PCR) 

~i ~ 1200J ~ "ô~~ 3960 4.l_,b t:Jl.S ~_, ,.(i\~~ ~LiJ ..l:l.b...J_, S. creceti strain E49 

~\_)}\ o~I r1-~.:..:i......~ ~\_)}\ JµI J)G.. Ù"' ~ ..l!_, 128129.91 y~I JJj_, ul.S_, 

ë" S. creceti ~ _»i\ji..iS.ll\ w~j.i';l ~~\ ual...:..~\ ~ ~~ (Phylogenetic analysis) 

.S. downei _, S.sobrinus 
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Resumé: 
Dextranase est une enzyme qui hydrolyse les liaisons glucosidiques a(l-6) dans le 

polysaccharide dextrane. les dextranases proviennent de diverse sources ; bactérienne, 
fongique et levure, les champignons sont la source la plus importante . cette enzyme à 
plusieurs applications commerciales. 

Il existe plusieurs types de microorganismes producteurs comme Penicillium sp. , 
Streptococcus sp. et Lipomyces starkeyi, ... . .... . etc. les dextranases sont classées en endo-
et exodextranase, dont chacun est caractérisés par des propriétés spécifiques. Cette enzyme 
est produite à grande échelle sur des milieux de culture adéquats à la croissance des 
microorganismes aussi qu'une production maximale. 

Dextranase a trouvé des application diverses dans l'industrie des sucres, la medcine. 

Mots clés : Dextranase, Dextrane, Endodextranases, Exodextranases . 

Abstract: 
Dextranase is an enzyme that hydrolyzes the a(l-6) glucosidic bond of the 

polysaccharide dextran. Dextranase has different origin : bacteria, fungi and yeast, while 
fungi are the most important source. this enzyme has a several commercial applications, 
Penicillium sp., Streptococcus sp.and Lipomyces starkeyi, are exemples of microorganismes 
producers ofthis enzyme. 

Dextranase has often been classified into endo- and exodextranase , each group rs 
characterized by specific properties. 

lt is produced at large scale 1.1$ing optimized culture media for growth to get the 
meximum production. Applications of dextranases include sugar industry , medcine. · 

Key words : Dextranase, Dextran, Endodextranases, Exodextranases . 


