
,uJ.r-Jl ~~l ~"J~WI ~ ~·.i-:;~1J:,~1 

WI at, .'J, ~\ /..A 
H .r~..; ¥' 

-N-cetyl-d r<""-:i •.:',d-'-'"..,J Homoplymer 

~ ;Ott (..-.'1 ~r gfucosamine (GIcNAc) 

lL. ,,~ ~.;;. ~11.;., j <.4-1\ '.;;... ~!~\.,-----..J "!. - \ 'f ," ;- ~ .-.J -' 

'..\->01 "...;."~\ ~ -,4.L' "~...;;,~I ;)'.,j\,.) ~ ..I..; ................ 1 • .. w ... ~ 


« •• ~(- ~lICOCH 3) acetylamine) 

I$~~ ~\~.I,.,J\ ~\)NHCOCH3) 

.(Alexander .) '1¥) %v- i ~~Hi; 

il-~! Binary chitinase emeyme system 

'\ ,t't, ~ 1... 7 k' ." C\.~-~ -:'~I...N ~~ J-M-! I$~ IUY1l3se 

~W! ~ tj'W\ $.~! '~! diacetylchltobiose 

B-N-acet)i ~jl ~ ~' S'J1 ~j~1 

i:.....,..J \,;\..).>.i J.;;, \,;~ ~.:JI giucosaminidase 

-N.r---"\)""~ "\ '" '\'..f~ ;>--",,; 

.J-i! ~'~! .:.,1 I '~\ ,acetylgiucosamine.0 \\ 

Dicaetylation ,-,~";I! ~'\:I:'.A J.i..;.- J'.:i' .:.f' 
'

'/~\ ~\ -':';\,;,;.--' ~ chitosanase ~j\ 

(.GQOday ,t990 chitobiose) 

CI.t-?,JI ~~ J!-~ 

u~1 

CHITINASE ) ~'~I ~jl y.~ -.:.;).w 

~;~I ~~! ';:';'l.,l;.JJ( ACTIVITY 

l\fARCESCENSE HL-165) 4J~.:Jl 

l.i~ -I a~w j5'l1 '../' ..;..;,u (SERRA. TIA 

.1-:1, ~ '0891 Vi m1) 4...l',.,j ~\J .. ,s:.;,
\.J - .". ~.. . - ~ 

BACILLUS) oWy.Sl Lfl' 4..i·~1 .:.r C:!WI 

~I ~.(ISR4..75UCHENIFORMIS 

;.;-" ~!)! ~~I ..,J (0. 486U /M) ~W ~J.;I 

Bacillus mycoides.oJ.,;.oJl -..:...l.:;;..\ 4.j 4..;·~1 

i-f ~W ~l ..;..;,\S:j A!lWI 4irJl (CH-45 ) 

.~W:>JI r:.r' 11-0\;;.\1 ~pil J ( 0.386 V/l\i1) I". , _ 

Streptomyces-~JI 4~\ ~I ~~ \,.Q\ 

~ ~tAS" ";;";j.;-J! JJ! ";";"~ (.spp Act- 14) 

~HI .j (0.240 U/ mt) 4S A"iW ~l ~ 

~J~l ~L5J1 .l::...oJ...) -.;I..A>...l1 .:.r y:..;- ~WI 
,.,LUI 

(Baillus W rJl lJl ~J ~I --.i~ ~ 

~j! t\:i! ~\.b;;...1 Uchenformis ISRA 75) 

.l::...o. ,J (; ':;;0) ~ ,I.,.. 4>,~ i~~ ;...;.;;..\.5J\,,; "*? ...., - J ...I ..t... - -.,1- .. 

-.:.;';1 ~l ~1~ ..}i.-.ll ~-,.;-ill ~t..s:.l\ 

~,.:v'~ ~ ~ ...~! loG ,~'>~I Q,J .~ "!
"J . ~7"""'-- i "".J ,; -rJ "'-I~ 

J:::..........;l! '-'~ ~ (~ 28-30) ~ tlJ"';"; o.lr


, )JtWI y'1.u.H 

Chitin ,Chitinase : -..:'A..-4lS:.H ,...'~
, '0,.. 

Serratia, Bacillus, Streptomyces 
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: ~I v'~! Jf:ll, ~\rJl ~ ->~I ~ JJI (Benton-1935) ~I..,j' ;)1$ 

~\ ~4~1 ~~':ll :"...;, ~I -, ~~I s~~! ~IJi.! ..:,~W'JI \.ii..l>w :.;;.~ 

)~I ~ I,.;.J;- Actinomycetes ~I Jr:- or (Campbell & Williams ,1951) 

(~a3'7 ) ~) ..... j'~':ll ~ , '-fJ~' ~~1$.J1 

"'i..4 .. 21-14 ~ ( • 28) 4...> ,.;,.,~ ~Ll10 ~..I...4.l 
.1'" 	 \. J '.., \ .. 

u-S1.,j'l4"; \.t l\1icrococcus ,Pseudomonas 

..b..-.J 1,.;.-1.;. r-Lo 4,5 r y:.S1 tr"'~ ,Qj'~ 

'~r )'~'.:l\;)1 ~ J-4 ~\ .Ji't'l,.Sjl 

. ( Locd l 198W 

~~~Iu~I~! L.;iy -'1' 

.• .I''''I~ .II~.!! , v::--~~, 

J ' (Lo'wry et ai, 1951 ) ~.,Ij, ~ 

...J.4;l "!'uiS'J A.I ~I \..')i..>...li ,',.j~ ij i.t$ >JJ.ilr 
,; "../-" - j. ,.,.,-'..,r .... ../... 

extracellular protein ;$"J:>. :/i.iJi .:.~)~l 

N-acetyIglnosamine u'v.~, .,.L) -f' 

. i J>_~.i\ .J . ....,,,,, ¥ 

.j~ ~ ( Glc NAc) ";';;';'1"'<-:'1 (.,.f/-J) :"':">.i 

___________________ ~J, Beneckea chitinovora )< ..JI 

rj"l ~ Bacillus pumilis t.~1 JI 

(CalToad & Tom 1978) ~j Chitinuse 

-:...;.l.S' serratia spp '...fo .:;! ~!)~ J"}.;i- IT 

....,J;. Adinomycetes ~J )1 ~'i.! '~I 

UWl t!J--'1 ~i.;><J .I-!.fl! ~,..j ..:,~\..SJ' '.,;~ 

(Lioyd 1969) ..$~ ~ SU:lptomycetaceae 

.;:: -.;;5J1 ~I. ~,.,;-' - ",; 

.. . " .' "'j \, ,; 
, A,)~ ;...JI.!Y'--' ..... ~ - .. ;J')~ ~ (Gooday , 1990) ~i...H '~i 

,I.-.J A (S011' 00""1' 19""') i...!. J: ~1r.r 	 ... ~ I., 4. e.T J _......J ' 
~ ( . '\ ., r '1,Reducing 	 I>ugars "--"~. VI-!..J'~ 
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.<. "'\ ' " . ChitinasE\ !to!;") ,~, ""~ -~ 
~ ..../ "!' .•l"f" 

Bacillus mvcoides CH-45 A..lyJl) ('-'! (Boller & Mauch, 1988 ) ~J.b ~1 

• (Y-'!"-~ 

o33" ...~ ~I••1... 0 ,Q ..::...;,\....S ..:..-.:>- "w-!. . - C . IT lr- -v -.I 

LJ,a;;.:) ~,~_ .~! ..~ ~~! -4 \;t.:>-~/..,..u., 
.i .. ~ J '.f .... \ - ...., w \ 

.~ ..!..JW51 J -.51 , j ;:;;lS B mvcoide-s CH-45 
..... \ J "-: .;;;;...c.=.....,;.""-'-"--_ 

Results .md Discusion : ~'~! ~ ~''':'';';I. 

Serratia .urJ! ~I (- ,- ....~) .:.;c:.. ;.='! 

\$}./-'" ~.;....:. ...? .J-...i marc esc ens HL-165 

~~lT ~;.l.!J ~. 40~1 flo ~ tJ1.f-", 

~l ~LWI J.rJ! ~J ~ ~ 30 'U,)!..\.ii.e 

~~ Bacillus mycodes CH-454JyJl 

..: ~ I tfL {\ rt _ • I q -, 
~),.r ~)~J ~ ou\s' 1::: d' ~Yr"" '-''.>:')~ .:.,.-¢ 

0) l,l">..l1 ~\> ~JJ ,;..,.~ \.4.t1 . 11 ~ 
0 

45 \.ts ,~~ .).:...:.
• .J' - .. \0.> ~ - ..; -.> 

, Themophilic ~.hNl 

- "B' . 'I • I !""!l •';)r-' -' IOmass '--?"..),~, .::...:.:..>... - .~ 

vL~) Serratia marcescens HL-16:: 4.5;.JJ 
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)0 ]a <;0 50 70 
(ho)~I~J'> 

'(~r!:.rl;st ",,,"',e~ce"S HL#165 ..:r--:::-::~~I ~AJI';:"(;"';I >-'"~( t ) F 
8<1.<:;11 1.<$ "''1CQiJ.i!.j CI+Q5 ,t..... ) 8.. ';11....$ li<:bt>\;.(orKliS ISR;.,-75 , (C-C) 

. cv.'-:2. <t ;>1 !:!,iAll J)J J,.....j J ~<l:,/? ':'l::...).:;s (.......) 

<,1:1 

o 

o \ . 

.#.", 1 (":-' )
" '\< 
·,1\1 

I 
/~J < ,{\. J: 

<,\Ii;-" 
~ ,,111 ~"0--..... 
9 " ,( ° :\ '/41 

f " ~. 

"

/ 
. " "' i£..3- · ,r" 

<,rc 

·,("\ 1 /0---4 
· ~ (. l' 

<: 'i 1 1\ \. \<:; I). 
~ .- «(y-).;..o)1 

( --) ~}~I ~,r.JI ;t.;r" ( 0-0 ) ~ v..-)I ,Wi - k <:.)ft 
,Strr..t;" -.... ..,..Cf.~, 1."5 1-11.:- IEi'5;J;.aLI ,2t1JI(..;;1 ~lrjJ - ":" 

.(\-'. ~/-'-: J!L-II ~J"a.J1 ~~I.1--" ~ 
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-:S.marcescens HL 165 .il ~I . I 

~j'j 4'~ ~i oJ: (~-i"',\5..;.).:..~ ~':Ju.. 

~.....!I ,j ~I$ ;J wI ~JJ. U',A ~l ~\s:.1I 
\.J~ ~ J 1./' ..... \;;.. J~~ 

v.i.>i ':.t...I.t..> ( 0.894 u / mt) .:..~~ :..:~ C;!Wl 

~r& ~4" J ( 0.611 Uiml) Jl j,rl~ 4.,5'iAAil 

Jl (Mop.real & Reese , 1969) J..;>:--' ~ 


IoU VJ~ ';..1...,;>01 ..:.A ~I .+'!j'iJ A.)W ~I 
..... , 

.w L...>')( GLcNAc) .:;,:::...;><';1 f_ll v!,;...:..) 

j-S1 )1 ~"jj) ( GLeNA.C) 2 ~W vl.l.>J )..r 
~l':""'>.fl~}i .:..~U'..\I ~L$J~ J.,-N ~l) 

Y J-!-<1I t..?;-itS) chitooligosaccharides 

-Di 

.I~ ..>l .......~ mrlhyaminobenzyladehyde 

~) GLcNAe ;$~\.....:>-~n .l--l\ -:.d..w-) ~1 

,< Reissig et 21 , 19"---5)~..ic' t L..,.I1.. 1...\-4..1.:>f.j 

(Boller &Maucn, 1988)Ji;i;.~·.'i.,l1 ~'J ~ '4) 
~\.5..U . ..;.111 ..~l ~ llA.;..,. .~.J:::..,;. M\..;.l>t.
J~' y..1"'" .r ~ ".J • 

Snail gut e:J!~1 ;:..t.:ol r:r ..~ ( -..$)'i~) 
~!>\.>'11 5--l! uU-> ~ . J.; ,\....:.>~ enz"1l1e 
"J ..I....., -" J 

.GLeNAc 
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4'JI .U.;-.5J1 -:....;,\..$ u~ (~/~ e 0.245) 

. (y-'T J-<:') '-f~~ :.J~l J ~'j.,.,aJ 

.. . 
......,:.."';' ,I....-..A..< ;", ..,.s B..mvcoides CH-45 iJ ,I(.... ...;"---~ .r

~ t'~)~L L.. .:J Lkheniformis ISR4.-75 

~ I .. P .......i;.H ,)"-!")'fll ..i,;;.l ~ ~~ J))1 ~pil 

"~t . .J (PH 8) ~'•. ~~t 'I L..,;,) """ ~dc."·~\1\.J--' ~ ... ~ ._. ',,$""1 u-~ ~ ~-~ 

chftinasea ~~}I .~ ..:~t..SJ1 \,i~ ~ 
,..,. ". '" .. . . . .. , " r ~ ~ ,~~I ~~ ""i.,j,)l .M:> ,}-;J 1.1' ~I 

\.Jl....J.xr 01 .( 1981 ~1lliams & Robinon) 

y ~ di..$ Sireptomycetes l..;~ 

J-h.r 01 Jl .( Streichsbier, 1983) )'..!ti 1...:,.5 

~hromQbacterium '..........."".;:;..<., \,..~ .:,~L-<.Jl 

GLcNAc ~ .~..J ~ ~ violacenm 
~. rw "'



- -

,:,,~ ~ ,:,,->- a}'...,..;. ~...J\ ~,.;.... oJl e;J~l 
r<--;'Ij ( drltooligosaccharldes)v\.-5r 
Smucker & Dawson ,) (GLcNAc)2 ~~I 

'" "" ... " ~ij I,)~"l -.)1 \J~\':"'-" ....~ 14" (1986 

o~~ ':i'~ N~ acetylglucosaminidase 

~ '" ;!~ r '.l " t I: I·

;",.0...-""', .:",-~ .. j r.i;' '~r (GLc.NAc)2 

l.w. o..J~ LP';>j\ R"l'~Sl (y;.Q., I.. .lOl '...:.- ,I. \....!..;;
..!.. ~ , "..c.J l~ "J~ \ ~~ 7

1 ... ,'... h' . " q \ /"..__ ~ eXQ-C ItlllaSe ~)~, ~~ 

~,)}, ~~ L.,.ilx;.o a}~ 

( Linkages(Glycosidic (~~.~~l 

. . /'\ ' 
~ '-' .. >J ~ 'l ~'!J (GLcNAc )2 

;";';'4;:'-;\ r:.-" '~)~t. ( Somogyi,1952~~ 

~~ ~'OJI ~j~l ~~\ j\j 'if". ii#! 

~J\~,~I ~ ( GLcNAcj:,.o1)) ~l$J! 

~~~ / ( GLcNA)2 .;",.;';.;:.l!.:.,ol.;....,.;\ Jr>d 
UI-, Ji ~ 'j.>-1JJi ~ ",..;;H; ( GLcNAC)3 

GLcNAc ;,.;.;~ $.-J .-..5:,;1 .....~l ~ . J .., .,.; ,; - - ...., 

. (Donderski, 1984) 

(Horikoshl & Lide ~ 1959 )B. 
drculans) (Berkeley, 1965) B. pumilis) 
(IVfitheU &Alexander, 1963) B. 
licheniformis (Smirnoff & Valero, 
1977) B. thwingensis) (Takigucru & 

Shimahara, 1989 b) 

~ d :...;>:.:.. ~'y':\ if...;, ~ ~';\~ .:..~" 

lJ.rJ! ~ ,~ c:.~\ ~I .~.~ , ;\..;/.~!I ;,",..;\.J\- ~ - ....- ~,. -.;;,... 

~j'1 ~l ~ ;';"h GLcNAc I$~''-'''''':l i ..... wl5 

. ~ _! 'ow _ :,1,. l;:\ ; q 
~¥..,I~ ~~ ...... ; 

.....ll W" G.(",\ ., -''''~ ~·H ... i " :;,.,:; 
.., \,.I r-- c- C- .............. ;J--J 


Cabib.1988) 

.:","':' ~~.i.J1 .( Monr8111 &Rei<S8 ,1969, 

-N ~''--! Mi.\SJ! ~.. ..,1·~ wI" ~~. .r .,/ . \ J.... -.I ~) 

~ !..i.i ( GLcNAc) /--Ji ~ ~yJ! Jj.j, '-'~ 

-..;,fM iJyJI 04 ~.F~l ~'~l0~ 01 ,J.I.-.o.il-' ~ 

endo-chitinase l."r~!.:jl ~L5'J1 ~ji ~ 

.N-acetylglllcosaminidase ;....\,; ~1.5J1 -'M;.;i ~ 
""'-- "J .. \;OJ..t' 

-: B.mycoides eH 45 ;;,; ~I . ..J 

.h.-,..) ......-1. ..:...-:#." >Jl .\.l>..i ri-". \.S:..!.') ,....;p 1!;J) _ ... \ .., '-.r 

,\.i""':1 -S ~';';1~"j.j • ~""';I o~ ,~
~ ..--....-- ... ir,..(·,.;..~1.....w -"",' 
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(i-T' ~\ B.mycoides CH-45..i..J..J.) .. 1....1 
,., I ., .J '\" 

~ I.:•.•.:/..$ ___ ..~1 \ '" ~w.)1 '.' ~ ..H J.;.- .J""'" J" t"'.1 \.$ 

, .. 1, - " 1', ,,' - I "r " ." Ii ' - .....y~ 4~~; ~ ~ U~rl 0-4! 4..i)~ ryi ..i!)Ji) ~~\..5J1 ~ ..,J.; B.mycoides 

..:,..4....LJ1 ) ~~) ,~i-4!;';1 5.....,. ~O.248 ~'oJ! ();. ,~;.j~ I ~\.iQ.;J! f ... J..U.iS' - chitinas 
..,. ~ W ..I' J 1 J _ ~ "'"./ , "--'..... ..; 

B.Invcoides CH--i5; ( ~i- -' 

i.i\ ':...$ "S.marcescens ID..-16S;;'; JJ\ ~ ~ J- I.i . 

. N_acetylgucosaminidase 

.~I 

(O.039)~j':l~ 4'1.t.oi~ ~'..$ ~ :,.i':':! ?;-;l 

,,,..-:;> \oS;..i:5! ;\.:;; ';1 ~ ..:,..J.>.! .; ~I ~ .;.;1 5.l..?-) 
_ .. J ... J ~ r w' .......J 


L.;~i.4Il ,j,.j,i ':-!J. :\,.. ~~I ,-,....;J\ _ __ :..r:,,;,.." ,,- -';' 

(Gray & Boxhy , 1%8) ~_~; ...:.>':.i y:'", 

B.cereus (Holikoshl & lida~ 1959) 
B.rirculans) (Berkeley, 1965) B.pumilis) 
(Mitchell & Alexander, 1963) 
B. licheniformis (Smirnoff & Valero, 
1977) B. thmingensis) (Takiguchi & 
Shlmahara, 1989 b) 

B.Licheniformis IRSA-f5 ~ ~i :: 

chitinase ~ji z....;W (i-U.s:,..:., ~~ 
, _ w ~ ""'" ..I.; 

-:.~·~I.h....J ~~;;....;.;,..i..J~lo.w ~ "F'- J i,;. 

',\, '. 1 \. -.J" \ ~ . • ; ., '\ • 
\,;,....,;;;.[, A-:>- N ri-O' \ Ii SO A.,."':)~ ,y'-- \$Jr\ 

~;.."J~.~ ~ ~,~ 4 .!.>-1 .;.j chltinase to! ~i 4...Jw 
~J' _ ~ ..I \ "J 

~Wll..di ~I ...:...J...pJ r -:.~ J.,:J 1 

)~~) ,-wi ~ji ~~) 0.486 

~) J-.cf~j' 3.u-.; e 0.248.; (GLcNAc 

:r ,~1~~1 ~,~I ~ (i.lj~..Jl ~~~I)~ 
~ h q hi":- ·t + r.· ,~ ,~,c uuase (t-'!j'i ~~ ..::) , .:.~-'! 

', "",. .. ,', . ,., . , .( -t,~)' aJ~! ~1,.. .,>....J\ ,..>-..:;, ~I 
'''till ..I "'./ .1..,1
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".I:""~ '{streptomyces spp. ~"'~> ~':i,. r-'" ","~.) r:.,"":' ~ ",Jl \$I~ steptQIDYces spp . e .i):),;J\ 

.~J~~~! ~~W(ACT-14 ~ ~t ..... !.i:;J ·~L5Jt.~ ,~~ .lU ~1 
,.. .J """ __ ' \ "'.J ..J" ',..- .... ... ¥ -. \ 

. DinitrosaUcylic acid (TINS) 

Cundusion ",:,'~'.l!. 

-~.marcescens HL-165~~.mvcoides eli 
45, ISR';'-75, ~.lichenifornlls 

str....tomvces ~jl \..r .....<J! W;; ".il 4J\..,;;!
_'-:':::!':....L....;..;.;;;:::..~= • - '.J' '" '" 

,('1-\,/\"<':") spp.ACT-14 

+-:! ~-IoJ wW 1;:;\;)\ , .. - l.S:..:.) ,~.~ . \ "..;.. - ~ \. \.... :w .~~ 

~, marcescen IIL-;J.i..J1 .:r ..;...:.1$ chitinase 

( lJ'\1\11u).:J ~jl t..,lW " :A"I":""-';" 165 

B. lichenifonnis .i.J..J1 1...;;l;...; 0.984 ) 
J • \ 

(0.486 UM1) A,..)W ~I .:.-y. ISRA-75 

B. m\"coidase CH-45 4....!rll ~I l..;.."l 

• "l '\ I • 
U _ ~ j-JI Streptomyces spp. ACT - 14 
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Chitinase activity of some bacterial 

!.1rains isoiated from Iraqi soil. 
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A. KaduiiI- Hindi 

Abamact: 
The chltinase aeth·ity of 

thebacterial isolates were detennfned, 
and it was found that the isolae S. 
marcescens HL-165 has the highest 
~u;:ti"\ity L'1 degradation of crJtin gi...ing 
ma.'dmumartivity of chitinase (0.894 U 
ml)-l m the seventh day of 
inocubation, then the isolate B. 
Licheniformis ISR~-75 which gave 
maximum activity (0.486 u ml)-l in the 
fowih day of inocubation, the isolate 

B, mycodides CH-45 occpied the third 

degree giving ma.ximum activity (0.346 
U ml)-l it, the ninth day of inocubation, 
whereas the isolate. Streptomyces spp. 
Act-14 has the lowest activity ghing 
maximum acthity (0.240 U ml)-l in the 
twelfth day of inocubation, in colloidal 
chitin medium. 

It was found the isolate B. 
Licheniformis ISR\-"5 prnduced 
chitinase when grown at 50 C in chitin 
broth medium whereas ihe other 
Bad'erial isolates produced this enzYlIle 
when they grown at (28-30) C i.n the 
same medium. 

Key words: chitin, chitinase, serratia, 
Bacillus, streptomy 
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