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... .
1JnAiltJOJ 

• I 

~lnUV~~L1an~~~il~~an1~ 1,092 

~la~uJ Z-10 ;~~la~~~~V11L~UL~v Micrococcus ~'~~11~n11~~v~V;LI~'~ 
~ 

~ln;~~~I~n~l~v1~ 
1 

I I 

L~vL~aVnV~~15u ,Yamaguchi ,. . 

AvL~a~~ 30°C AI1~L~unlil~I~L~~~ULnlnv 9 - ~V111~VVnI1AIV~~nl1~~I~ 

Lvu1~tLiln~unlULU~Lilu~Uil induction lila~iv~L~lnLiln~UnlUL~U inducer 

~~lvl~11 Yamaguchi 1~f1JnI1~fvUl~~UL~v Z-10 ~1~11n~~I~Luu1~t1uu~ 
,. 1 

»1,1 , ... , 

~1~ 13 ~Ula~v~a.vl~11L~a~L;v~~vL~~;Un11nI11;~~1~n~1~1~fvnl1~fnUl~ 
,. 1 

. "I , 
33 Lnl Uvn"llnUa ~1~nil~uV~I~~11~~L~lJ1~~-~,h~fvnl1Th ~IU~v ~ LVU11~ 

il~fvLvu11~~~V11~AI1~~IL~I~~vnl1nVaLiln~unlU~Uil a-l,6 ~~ 

1~~1J~vA~1~~nil a-l,3 ~~V~U 1 ,. ,. 

lilanl1~n~~nvU~19 NH so.. .. 
DEA~-cellulose ~~~~1 Km = 0.558 x 10- 6 M~v LilniunlU 1-2000 

o

1JnUI 

. 
~U~ 

1 
(dental caries) L~UvlnI1n~VU~v~L~v~uiu~VL~v~~lnnl1 

r.iln~vulilanlil~un1;~u~vavvn~11ila~a;~lu~v~uln ( 10 ) ~~I~U~~L~UU1~1 
, u , . at 

'~I~m {)~IU~lijI1~~~'lIv~~11an '\ uL1~a~n~1~~lnl1Qln~v~~ L~a LhL ~U~lulu~ln
u , • .., 

I" " 
L~OJfn~lulnI1~u~u ~IL~~1~~~v~vlnl1~u~u1~~ri~a;~'u~v~~lnua~nl1v;1~~ 

1: ,... " 
.. ,I 1,1 

~1~la sucrose ( 2,22 ) ~~v~Ll1~~nnu~'u;v~0J~~I~I~nlla (cane sugar),. 

'Uu~~u{)~a;~~u ~~un7t~~vL~U~IL~~~v~vlnl1~Va~alan~~iu1~" , ., 
uri Actinom~cetes, Lact.obacilli ua~ Streptococci (10,16}'U~~Un7; 

tJ
• .. 'i' 

na~~I~ ~ L~alU~VI1 Streptococci lilaL"~I~ Stre~tococcu~ mutans (4) 

1 . 

• 


1 
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surface caries} 

U~~~~~~~1n~~N~n~~~~1~~1nn11 90% t~~v1n11~~~~~~~~n111~U~11fl~v~n~~~ 

~ 	 ~ 

II 

JJ~~1~ L~~n"l~~1J~ 
~ 

I ... 

~1~~~~~1n~lAl~1~~~1n~1"1u (salivary glycoprotein) U~~LA~v1~11~1J 
I II II 

n~vg1~1~~v" plaque (10,11,23) A~~~Uflug1~~~~tV~L;v~~vA11~~1~11~'~ 
'II 'II 

dextransucrase glucosyltransferase (Gn') Lv~ 

sucrose 
\I 

disaccharide ~il"J1~1~n~lA~~~~~lAl~~'iL~~ homopolymer tvG D­
'I ~-

I 

glucose 	 nL~Un11 dextran .~~v glucan (19) u"d~va free fructose 

n Sucrose - dextransucrase --~)D-gi ucose + n(fructose} 
" 

m 
dext.ran ~lu glucan 

1/ • I 
. a.. "aua I:) 

a-l,6-glycosidic ~vn~1n~U"1~1a glucan ~a~~n11U~nn~ (branching) 
• .. 	 II II 

l~U~~~~~n~ a-l,3-glycosidic 1~un11u~nn~~~~n1'~ glucan ~~~~1U~11~~ 
I 

insoluble glucBn ~~~~n'tKi~1~~g1 ( 5) 

... ! ~oq.Qa u o~ 
waterinsoluble glucan vU~LvOnn1L~Ln~~n11~1JLn1~t~~n secondary 

II 	 II 

at.tachment 'l'll~'IJvOcolonization ;~ (9,11) 1~Un11~1JLn1~~i~~~,,~~~; 
'I 

II I II 

~~~1~~v"L;uL~~~1n;~n11L~~~1n L~UL111J~lnAJ1~1"Li11~ ~~;~~~1~J1, 

~1"~~V~n~~n11~~Uunl~~~n~~ L~~ lactic acid, propionic acid vun~1 
II 	 II . 

(10) 	nl~L~~1~~~n~n~v~LA~u1J~~U"~LUv~~n1'~Ln~~~~1~ 

'~U~tuOJ1~1~ L~u"~1nJ1~1inl1a~~~sucrose ~L~~J1~1i~'~ 
, J 	 ... , 

n~u~~~a1u~11"nL~vo~1nl1A1on ~1~1UU~~;1~~1~on~1nn11~1~1i~n~~~ 1 ~n 
'I 	 'I 

~o~~5VU;OL~~U~~O~~1'IJiloJ1~1in11g~~~L~~wtLA1H~n~'lJVo~~1U 1 ~1~Ln~11~.. 
... 	 II II' G 
nO~1~Ln~1ng~1g n"U~Ll1~~nl11J11~1~1inl1S~Lti~~1L~fl1~'lJuOn11Ln~~~~~ 

v 

~1~ (L~VO~1nL~~~~~Lflln'IJu"Lv~11~ GTr i~n~11~1u~1i1~~~) U~L~V~~1n 
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J} 

~~~~~~~O~11~~~~n1'~~11~11n~~1~1~nl1~n~~a , . 
, J} 

n1~~1fi11~~~nD~~n1~~o~~n01~~, , 

1~~~n10111~~~~~L~~~1~011~1~ 1 L~~v~~n~~~ul~U1~011~1~. , 
I 1/ 

1~'W~~1:~lU1~~~~ 

1. 011'~~11 fluoride L~~~~'~fi1i~~~~e~1~~ (i2,13) 1fl011n1~~ 

n~~a1~~'W~~~1uiI1~n ~~11n11'~ fluoride '~lU~~~~~~1fln~1~110~~U1 
• 

~1~~~~n11~n~~~u1~Ul~~1~ 50% ~~~a~~f1~1~1J1 ~S'l~;U111 ~~~1~~~~~ ~S'l~ ~ ' , 

~a1~~~1L~~~U~~~~~1;~ fluoride ~u~Ln~~~u1~ , 

J} . 

~11" 1~ml~1~~ml1~n~1~1~U~1 L~~ ml'i saccharin, 'cyclamat.e ~1~ 

fi111~~1~1~ sorbitol (18) U~~~~'~~1~11U~~~~1n~4~'~nl~~~~ U~Ln~~ 

~1nl ·«1!1~U~~~ru~1tn ~ ~ Al~n~~ ~n1'il1~ L~~;a~lJf1Jn~ , ~1~~~~~ ~~111TI~~~n1~ 
w .. 

I J} I 

~n11~1~111Ul~~n~~11~~11~~1'iun~~1~1~ L~~ monellin u~~n~~nn~~u~~
• 

~~~~~n~11~L;~'W1~~~~~IA~ aspartame i~u~~~~n11iilul~~~1~nl~~~~1~~ 

L~~1~n11;~U~I~~~~1n~;1~~1lJ11~'~~nl~~~n~"~Ln~~~1nlUl~~~~Onn1~1U, .. . 
J} 

n1'~~ruLiul~~11~1~5nn~'~nl~~~IU a-ketourea ~~'i aspartame 1~1~.w . 
I J} 

3. n11ii~11U~;I~e (antibiotics) L~~1Li~'~~~~U1n (6,14) 
» J I I 

1fl~1~~v~nUUlJL~~~~1n~~~'iu1~U~~~~LI~1~1~~~~1~1n~~~1~LAa~ n11~1~a1. . . 
J 1110 

~~~L1!~~~~~1~Lfl~ suprainf~ction ~ 

4. n11'i~11;L~~~ID1J~~~~~L~~1~~ GTF L~~ ~1~1~ fructose, 

pyridoxal-5-phosphate L~~~~ (2,26) U~"11~1~'~;'W~a~1~~Ul~~nfin1'W; 

~'W~~~~iii~U1~1"~~ 

5. 
I 

spermine, i11'Wlfl lectin (10) L;~Ln1~~~~1J (attachment sfte) 1~'~ 
-~. 

II I 

~~~'W~1JLn1~'~~I~Uln 1~~a~1~1~u~'~1~~1Jn;~~~'~un, 
I 

6. n11iiL~~1~~ dextranase ;~g~a"~1a~~fi~ a -1,6 U~~ 

a-l,3-glycosidic linkage 



-
~ .... 
1I'II1UlftOIl1. If01UU1'ntIU2 n11 

~ J ~ lilt 

,,..,rHn1N1JH11 ,,!nnll
• 

5 

6 0 0 u 

1'11 nl"Hl1 ~ l.nn';l(j 

u a QI D ~ 0 l' ,
n11~~L~un {screening} U~~nl~nnal~110~aftLvU ~~l~n~Un1UL~" 

• I 

~ln~lvU1~U1n~LaUa~flUlaUftl~nlU~~n~la'~ut~lnA1nu 

I " 

1.1) ~~~1ual~Uln~~~ 1 ~~.~;u~~~~U~1u81~ 1 n1~ l~N~lu~Nur.n~Nu~ 
I V I If' I I 

4:114:11 6 OJ &» I ..:. II ~ If' If' U II a '" 

n~Uln~\«\n8~U~~1~~uUN1 9 ~N' ~~~~~\~lnU~18L~1u~~~~~~(vo~tex mixer) 

ul1~L~u~1~~1~~1~UU~1~~"11U~1U~ualuu~~~~11~\i~~~1 0.1 ~N. Ln~8N~UU 
'I 

ul~lj\i8~L;u~1~~~j Artificial SEs~ate~ ~18u~~unJ~u1~~1~1~Ul~1~lj
'I 

U~~ 25 u~Al\1~L~8" ~uLiul~1~u~u~uu~r.~;8;U~~L~U ~ln~uu8nl~lNuL~81~1 

, .01 .01 U ~ l:::- II' n II' I 

~~n1UnjULU"~u~UUAnL1D"18~U'11~1~1 l~8nl1Lnjl~~leLvfiIUu~ 95% l~nJ~uu, 
" II V J I. . 

ul~11\~8~\;u n~11LUU\1~1 24 il1~~nua~n~~u~ ~~\nr.~Nu;\1~1~ (clear 
I 

I III I '" Q ( &II I0:
zone) n\n~~U Luu~~lnnlj8u8~~18~~n~~r.jU (L~8~n~Lr.n1~n1U~U~~~~~Ula 

'I 

:--'-. - ._. 

http:Luu~~lnnlj8u8~~18~~n~~r.jU
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I II 

" CtI 0. 0.

I~ 'l1L ml'lJ1. 

01 .01 U II " " 
4. 1) nl1L~ja~L~v~~~U 

ulLiv~L~li11~1~~1~n~111~;v~ 2 ~11~~~lUvl~ljL~a~~;v~lijj~v8, , 
I 

. lu~1~u~1n1~n11a~ul~ 250 ~~. ~~UULA;ij~L~~'UUU rotary shaker 'i5~" 

" " 
4.2) nl1L~a~L;tJ 

, 'I 

I U I I 

~~n~u~~~~ 560 Ul1~L~~j ~lnUU~,l~L~Sln 200 1v~~ij~;; liULA1ij~L~81~lili 
I 

I G I c:! II II 

rotary shaker nva~~~~v~LiluL1~1 ~8 i11~~ Lnli~1v81~~ij~vl~ljL~a~L;v 
' . 'I 

L~N1vijn~1 5 ~N' ~lnliLLsnL~~~uun~lnvl~liL~a~L;vl~S1fi~u~1aLA~ij~~UUan 

COO, 01 .:I 

5.)nlj~11~~vUUvA~1~~v~L~n~Uni~LU~~1r.UliAnLja 

Ul~1U~~~~v~u~n1al~lu14 1 ~N.~j~nvli~1a 0. 7 ~~.~v~~u~L~~ 

li~L~ij4~~A11~Li~~uO.05 1~N14 A11~Lilun1~-~'~LnlnU 7.0 ~~~ 0.2 ~~. 
I , 

~v~ 0.525% iUaL~i~ ~~~vm~~~ 55 ~~A1L'HL~aa LnUL~K' 5 ~1; ~i1~~L~~ 
, 'I 

II ., "I J I I 

" bI . Q& I 1.. 1 " . nil'" II a. ub • u

0.1 ~i. ~u~U1L~8~L~u'~~'Un11UEnL~a~v~n uUa1 \ ~S~I~L~'nU~18LAiv~~U . ~ . 

, . 
'" II~1U~~~~L1Hl 0 U~~ 30Ul~~~~U~n;Q11~enlj~~luril~~'L~ij~ 5 Uln u;~nm'J~ 

ill~,ma1~1~1~al;n1j~u~ Somogyi-Nelscnt2o, 24 ) 

http:li~L~ij4~~A11~Li~~uO.05
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, 

u U' 

B.l) nlj~l~~jBl~l1L~8~L;vn~~~l~~~, 
o :: b.oJ oa~),I ~ II 

~lnljL~a~L~u~~~~Lj8~l~1~l~~v ~ LU~~~ul~i1~l~I~~U, 
~fl~ul1.tlj~~HL~~ ~ ~v ~ 5 chr-odEr' (24 ), 
~~jvl~l1~v~ Yarnaguc~i(27}, 

II 

5 ~lnuurm~iJU:';N 

'. 
"-0:. 

, Jill 1/ 

.cO I .0. 1' .. 1 '"' OQl &II .a 
8.2) B~~n~nL~~l~~~~Bnlj~~~\~n~~n1UL~~L~aUu1UUv~1.tn~~L~a~L~u 

II , , 

LtiU 28,37,45 U~~ 50 v~~lL~iL;S~ ~i~il~U 
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1.0, 2.5, 5.0, 10.0, 


! .: 'I . ~ Q" 'Q , 

L~S~~~uL~ul~11L~~1n~;~~~ ~==ag~chi n~~i~~1SL~n~Un1U~~~ 
t 

II 

tJYli1l1~~m:'HJ (~lmrnllJL~f1ii 2-:Cl:l06ttJ-JU~'~1'1 Sig'!na,D-5501), , 

1.0, 1.5 U~~ 2.0 : 

~ , U II II' 

~~~a~an~UH~ Co~n S~ee~ L~~uor ~11lJL~lJ~U 0.2, 0.5 ua~ 1.0: 
1/ 

l~EJ~l~iLn 
. ..

ni~~l~l~luua~l~~L~~lfi~ F.:1;';~~:J-UU 0.2, 0.5, 1.0, 1.5 U~~ 
1/ 

2',0% l~~ul~iLn 
, Q'DO{1'

u.a-JtJl~litJuun1E UL~;L~~ 

1/ 

0.3% 1~8~1'~iLn 
1/ 

1~L~~~1UL~j~ ~11lJL~~~4 0.:,0.3,0.5 ua~ 1.0% l~aul~iLn 

, ~ u 

1. 0% LmJU1~lUn !" 
::.;. . 
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4.5 U~H:: 5.0% 

~ I I .Q , 

8.8) ~~~~~~na~U'~ijn,,~a~~nn~~"'U~Ua 

L~a~L;~lU~1~11L~~J~r.~~~~ Yamaguchi ~1~1fl1u~u 4 ~~ 
I· 

, c! • • 0'1 G • 
0.5% L~n~Un'UL~U~~~~A"UuUU~~ 3.5~ n1~Al~1~LULUUU~i~ 

1ul~~L~uua~1~~nl'U~'~~~~~U~~~;~1~~u~~n~uu1~~~ 

1~1~~a~;a~1vl~1L~u~u~~~~ 1~~aL;s~1~1vl~'L~u~u~L~~ 

U~niL;a~iaL~~ n;a-1DlnlAiul,~ UR~L;8~A~u1,~ n1~Uu;A 

hL~8~h~UL~~ 
I 

a II if I .. QQoCf'lAUu;l~rl~~1,~ nm~;.; ~ ::;';".:'..1,11 ~ U~I~.1~auUUuA~1~~u~Lnnj 

" • IL~la~J~· late log ;;hase 
II 

, 
. ~. 
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I ... '1 ,04':' c.: G , '} I J ........ 


u~L~~I~~ Uil1~i~~~~tlnn7aln~1'~\U~n~~-R'~\Ut1~~'G1 1~8n~:.. 
u ~ I., "'11'.0.' ~ ...... ,;:-. 

~U1~~~11~\~Un1~-~1~~'Gil~~w~1~~~~1~1~A"~\~~~U 0.05 l~~~: 

~~ ~ JiLl 

r,~~11~\UUn1JJ-~1~Lnln~ 4.0-7.0 
, 

6.0-8.C1J1J~L~JJ ~'.JL~ij1 
0.... 001 

7.5-9.Cr,1~-( l~~;~n~~LnU) 

~.o. .t:JI:::' a 

nV~~r.H 55 v~~'L~~\~o~ \j~\1~' 30 ~'r., , 

~ 
I .... 0 0 

~' >~S1~U fW 

~;::t ~ II U 

r,H~l'~~U~n;~-~l~\nlnU 4.0-7.0 

~~ ~ I 'u 

n~~11~\~~n;~-R'~\nlnU 6.0-8. 0 

7.5-9. C 

• .0. ~ u ~a c: ) I U 

L~18ULr.dunUj~U~n~Al1~\~~ni~-~'~\r.'nu 7.0 

Q~ I C. "0( , 

9.3) ijW~n~nL~~,~a~~~nljn'~'~~D~Lill(~H, ~ 


I '04 If) o.c;. ~ N I ~ ~ f \,I Q C;

U~L~~l~~lUilj~~~~~~~~r,;3'l~ill~U,r,ui~~~A~~LUU 30,37,45,55,, ~ 

.:. oo~ 

60 70 Uli; ~jl~~IJUUilA~1~~v~ 

.,. 

9 • 4 ' J 
>:;>"'''' -:1;::" ....,'0., .,,·,1~'~':"':1,....,n:',rI" .,.. ...... 0 ~ Llr'J 'v,. f'J lot .u'f"4ylf.JU~ .. r'i_·'", , 

I "II .'~.:)I W 

U~L~~(~~n~Q,tl~'~l~ 0.05 
1..'... .. I .J 

'~~'7 ~B~\~~~~~~1J1n~~1'.jJL~Unj~-~'~ 
, 

, ~ 

'" <>7.0 nv(u~Hl.lJ 



1-1 

L1~1 

• u ~a '" ,: ., v' u:! I ~ t::" { ~ 
Lmnu 7.0 n~U~L~~'~11~~~~~U~1~1nu ~~~~o~~ 0.5 l~~li n 

II ,,~. 60 .:-: ~ 0 a ~ 
L~~~U~~U~ 0 ~v 0.5 t~~;~ ~u~~n~ 55 u~~lL~~L~~~ LD~L1~1 

, I 

'" 6 1 ,! ~.o..o. ( .0':''' ., 

30 Uln U1LijU 1~U~1~~~~~~~~~~~1~~u~L~n1Un'ULUa~1~15Il~u ­

I ~ 

1.0,2.5, 5.0,10.0 U~::; 20.0:; nu(1.l~n~, ~ 

55 u"'~lL~~L;o~ LiJ'J 

~ .=..:..=.,f wall \I 

L1~1 30 Uln ~j1~«tiiJ~~~~j~~u~Lfin~UnjULU~~1~1filu~u 5 

I I U .c!.QI;3 ~.3 .." " 1/ 

~11 ~ \ rnnu 7. 0 'i1v~ Ln~v l -; ~ i15:':r1/itl l i'7lFl11 .iJl ~:J'JU 0, t. O! 2.5! 
:,=.. , 

5.0, 10.0 Ui~ 20.0~ ~~~~~~ 55 ij~~lL~aL~Ba LfiuL1il , ~ 
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, 	 , 

~l~\nlr.U 7.0 n~~~~\~~~:~~~1~1n~A11~\~~~U 0.625% nv~~n~, , 
o ~ ~ ~ : ~~ I;' ~ 

55 u~~l~~~\~a~ \~U~1~1 30 ~lnnlnlj~11~«vUU1~1~j~1~n\n~ 

6 
\~na 17!ZOO ,153,000, 487,000 ~a~ 5-40 x 10 , 

u 	 , , 

9.10) nlj~11~~u~~U~~u~Ul~1~r.Lnf.~lnnlj8ue~ala~~ni~nju 

Whatman No. I ~uu a;c5~d!ni L~~BULnSUnU~lja~a18~1~j 

~lu~u~nalA~ 1ul~~v~1~~u~~1~1~~u"1~ln;lu~~A11~L~~~U I 
GO , 

" , 
9.11) 	nlj~nMlji~"a6~;~1~~v~\niij~~;1~~~~ljUl~~~~n~~a~unljril~1U 

'lJvH uUl'ii~ 

"l u,oa I I U l)I• 
5 L~~n~avun~Lnav~j~i~a ~~~~~ 1 ~~u 

~aL~~u, ;aL~~u-1~1~'Aaul~~, ~OTA, dithiothreiol (OTT), 

.,. 
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v , 

r.~~lU~~~~U~u~ ~~~11jn ~u (Sepnarcse ~3) U~~~~L~~-L~~Nl~~ 
I 

" IJ ., I I I U • ( 

(DEAE-cellulose) U~~~11~l~~"U 0.33~ · ~~.5~u~~.u~nUL~n1 

. 
DI U II 0. il 

umu T-2000 'YlA11JH ".jJ°JU a CH 5. a M. l Un!111~.jJlm:jlU i1j1';l~uU... 
0.001 , ~ I 

UvA~1~~u~Li1n~U'YljULU~nl1~~~1~1 
I 

10) 
. '" 1 ( v v 

nljL~j8~LijU ~~L~.jJ~U 

10. 1) nlj~n~~nuu~1~L~u~1~LU6~iNL~~ 
. 

uu~1~Lu8~iaL~i1~A11.jJ~i~iu~1~ 

n~Nu~i1r.r.~nvuL~u1~~~1~ 
. 

1 ~u i1'1~~1~1~~~U~~~~~"u~ 

! an exchange 

PAGE 

v 
'" "' ..11) nlj~j1~avU~n~~ij~L~ijUUA't1Lje Z-10 

......-. 

Manual of Determinative Ba=~=~iology 
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, u u 
U G a u 0 ~ .;:. ~ Dl 

11. 1 (lnt*{l~:::nl'H ';j~rJ"J'H/,I,1Jr1rWHJ U1UiJrirH "laTH ';l'H'~1J~1J1~l'H rlt!'H '!II) 

nutrient agar,nutrient agar slant ~~::: nutrient broth 

U U Q 

11.2 ~n~~:::nl~~~lU1n81.. 
, , 

'" <­
nTH fl~IJ'U'Y! 

, ~ u , 
(0 ~a~ u u .:a u co ................. --.­
U1UiJAM\7a~L~iru1JU~lUI)'~',;~2~~~~ ~ .. ...- ~, .. =.:.~-- ~'Um:::11".1J'J'o, 

,
""Co • 

nli,~~~ Lit~~= ~ilk 

:~ . 
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" 1. nl1U~nLi~~lnUK~~~1~ ~ 'utl1tLn~1n~ 
" " ~lflm1rl61UtJnL ~!)~lfl~h!)ril-J~U LNUU'H~1!lTlt LN~lflLLK~~~l \l 'J 1 ulJ,-t L Tl~1r.mLrlt~lfl 

r.~\ll~!)~!)\lnl~~11~N~11TltJl A~tlTltJ1Al~~f ~wlN~nj~Kl1TltJl~tJ jl~~\l~U 11 LLK~\l ~l~lj~, , . . 

t~snl~!)1~~\l~U 1092 ~ltJwui (~~mjl\l~ 1) Ln1!lL~!)~LLtJn1~1iJTl~N!)UKlml~Nl~1"'~1Un1'-, 
.0 1 ( < G .,: ( • "" • u (.,:rJ ... • rJ ., ., "" 

~R~L!)U 1~L~n~LLTljULUNUU!)lKljU'~TlW~~L~n~UTl'-U WUll~!)tJ 19 NltJWUiTl~N1ULN'-!)ULALNU . ~ , 
~ G : I At 'l "" 1 ( .,:&r 

~~LUu~!)1U\ln\l~11~Nl~1'-~ Ufll'-WN~LilU ~~L~n'UTljULUN (~ljl\ln 2) 

~UL~!)~~lflNltJ~ui Z-10 ~-J~8n1~~ln~luril\l~U~ltJ~\lTltLrl~\lKl~'-tU!)\llU~lU1NjuU 
'1 ., "" .. .,: .,. 

, 
0. .. 1......· 1 0> ' (

.1lL:;uml\lT1N~ Au 1·2 1.~. ~\lL«ufl~l~t...1!lI 2-10 lAmn~m lJ, 

.. .. I <" 
2. fl1jrlm ~!)flulKlj L~tJ~ L~!)7h 'Allltrl:Js1ufl1'- L~1'l'LLNtfl1jrlfl \ll ~mLLmu LUN161tlL~!) 2-10 

.0 "" ~ rJ1 ((.
Tl~rl!)UAll~~l~ljn~u~flljL~j~~~tnl'-W«~L!)U 1~l~fl1UTljULUrl~!)\lL~u 2-10 LU!)l 

1.1j L~tJ\l L~mhKfu,.gL~tJ~UUr1TiL~tJ~ln1111t ~m)'.!lJjtn!)u&iltJ rlm~u\j Ya~aguchl Nm~~mlJrl\l'll!)\l 
~ ~ 

Okami UNtrl~1'll!)\l S.chroder LlITtJU Lr.8unul~1811~nl1tmj L~~\l~\lUnm81l''J.jtl~ 1A,8 tJrl 
~ ~ . 

1.Jiln~ll lJ1~1~LuU11~~~~r.l~8L~!) 2-10 'U~1~11~\l~1~1~LnU 0.39 0.26 U~t 0·22 KUltJ 

~i};J.rl.l~~~l~u ~\l~~!)nMl'rtliWll'jju~ Y~;;.Eg:;chi 1l1fnl~tJ\l~~u Z-lO ~u1lJ 
'l! 

3. UWA ~ ~/)4~~W«~ilfl11 L'l1'llUi'ltfl";:J~;1L "niumu LUrl'lluH ~tl 2-10 

Li~~L~u Z-lO 'luul~nH~8-J~~uN~j Y~maguchi LL~lUtllWuu1J~b~m4~1~ '} ~-.lU 
'I: 

, . - I 
,001 '1 ~ ~ o.'} I 0 I ~ Q 0 Q

3.1 u~Kn~TlL~lllt~~ L~~l.il~~nllLU11~ 25-50 C WUllTlu~Kn~ 30-35 C (u~Kn~,-v , OJ , ~ ~ 

Ui}-J) 1~luU1'lf~N~N~ ~u 0.71 tnhtJ~u~.R. ~~lllJ~~ 30 'lill\ln11Li~\l (,-lJ~ 2A LWt 28) lU 
II , v , . 

.0:.0:,0 . 0 t, ... 'l ... a u u a. 1 ''1 u ci! J0 .0 J

~ltnnu~un~ 28-35 C U~t 40 C i-.l "~~nl~L~jru nNLAtJ\lflUflrlUNjl~Lll'J. 'lf~~Ujt~UTl~lnllual~
, \I W 

,J 11 1 " ., '1 
L~1!1~~6)LLfltUlm~~~TimuKnn 50°C n~Tilt1:r...1Jflij ~ ~1ru'llD\l L~ullLL~llril ~ L~ 

, 'II W 

3.2 ~ll~LnUnj~~l\lL~~~~~il~lllUljL~~~L~D LnulJ1U~11~Lilunl~~'1\lL~~~U~u\lul 
~'jLitJ~Lfu~ pH ~1~ ~ ~~U~ 3-11 U~1~~~jlnl1L~~ru11~~Ufll1~fl\lL/)u11~L~fl4uT1'ULU

~ ~ . 

tt ; ~ '1 So "4 iq ~ . 1 ci '1 
~~B~L~u Z-10 WUlln pH 9 ~tLULuU~~~~Uti1~l~~\l~6) ~u 1.12 KUltJ/~.~.(j~Tl 3) ~u~mtTl 

II , II 

Di:jlfl1j L ~1ruln~ L~Cl-l~U~u!h~ pH 5u 'J ~/)rilu~l~ 6-8 Fiu!j~l~~n~ULLN-l1U~l-l 7.45-7.96 
W ~ ~ 

3.3 ~«'lIu~ NaC} L~u~~ln~~Bi;~~L~unnrl~~lnU1Ll~1n~ci-l~1u~1~ci-l~-l!j~11~L~~ 
'l;hJ1nun~\l Lilu~u li'lUh";'NaC} ~tl1tJl'lmh -l1iUl~~Ufl1j~f1 ~ LUU1 dLLNtfl1'- L ~1ru~u\l L~~ Z-lO

, N 

I "., ., .. , '-4 " 

U~~LnuL~~~L'u1uul~11L~8-.lL./)TiL;~ NaCl ~~l~'U~l~ 1-20% UU 

ci 

http:7.45-7.96
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,g "l' 	 .r2co co <2 •
2.5~ Vlli)~.tl~1'1!IINtr.JN~Hi)~ t~N"N~ fli) 1.23 ',{UlrJ/aJ.N. (1lJ71 5 UNt 6) nO~ NaCl 

~ , 	 w 

~~ 	 1~i)~tNl3Jl1tll~i'1!uNtNfl"I~f)iUT1iUI~N1~Ai)~il"~ 
3.4 	 tJ~aJl{l1'lJi)"I~f).aUT1iU 1~i)"~lf)m"iNfl"Ii)Ulll~~uJj 2 'llUfl" fii) Wlfl 

, CO:1st..itut.ive lINt induction 
I ... tI' 	 I, 

'lli)" substrate ni-ff ~"nflN~"I~rJ"L~i) Z-lO iUi)1'r!11nl~hH~f)iumu 0-2X 

~ -::~r!iTl'J1JAfl1Jm1r1fl H UUl1i~ Iflfliun1U L~N \41rjlm1l~aJ LAi)~ILn1tl.~rnlaJ L1aJiu o. 5X ~t i,rtJ1aJlll1 
w 

1f)~1~~j"N(t) l~'lJflLt~ OX Lflm!U711U (LfuJ 2X f)NlrlN'1tlnum,rn"'ni)"m41JU~unu) ~t~1Jm1L~~fJ! 
v , v 

1\~"11-::1~W1J1t\lI1J'lJu"LuU1'li~II~uril"i(i) (1Uri 7 UNt 8) ~"~i1 ~"MtJ1All1t1J1Jfl11rlfl"Ii)U" 
J 	

, 
Iv; t~ 	d ... I • I 

l~~~L1JUUll1J induc.t.ion 'lfldhflfl'ihmrt:.dit:. inducer UNttJ1;Jlrunl'r!3JltN3J'lJu" L(t)f)iILT11U ~u 

O· 5~ ~1',{f1J5~11m1 L~~o/.!U 1mrumlaJUAfWh "nU3Jl flUf)1U~l "rnlaJ LiaJi~'lJu" I (t)f1-aILT11U~n~rlu1J 

4. 	rnl3J~ll ~lt'lli)"fl11~mrlm'1Nfl" Li)U1·d L~f)illn1~ IUN 

~1f)m1~n111J~1f)f)11rI~Ni)" lUii) 3 11m1r1fl"_L i)~1'i1~ L'lfliun1~ L UNtlfl-nmh 16'lrJ 
w 

()1J;:HY11mi)"J1~ fii) l6'lfli\lmu~u L~i)',{lml~~l L\:Jl~'lIi)"fl11'1mhll~"71I'lNil" LirJ" L~u Z-lO lu 

"ulWli b~tI" L~i)~UtJi L~rJ~'lilll'\'ili)"rlli'i1J1D ~(flin~1i LiJull',{~"m41Ji)~II~lml~',{ltJi3J1{l1 ~ uU1'1J~ L~f)i 
f to' 	 b' t ·· 

I\m~ \ ~Nnc.J~\l1'l{4ltJ L~i) Z-lO c.Ji'ifl1'nWINi) ,,'Wll"'h I~i)~t L~~'1!1~~i)1',{11n71(i)rli)1JII~11:J'W1Jm1Nfl" I i)~ 

1~~;(fDW1Ji ~'H~~1J~l3Jlf) Lti) \ntJl1f.1Jfl111 i"1 {')f)iU 711U (m11"~ 3) ~\lN1tJ1~ill inducer 'lJi)", 
If)~1t~~Ai)~1JN L~1nniaJ'lll~'lii) "iiu5~1fiun LAfliumuu Ntmi'6m!lfillmlaJ~l L~1~1Iii) L I'lflill ni~¥11tJ 

fllin~Ni)"~i)1ui~tLfitl.f)11',{lN\l1lul',{11~L',{aJltNaJl{,)tJ~~ILulN~1Ul',{11'lli)" Yamagushi 
~ 	 ~ 

L~~UUiU~lU1li LtJ~tJU'lltl~Vli'li)Pl~taJi~lrt:'l!i)"»lVlill1-tl1~1" OJ Ltiultf I~i) Z-lO L~1'1!UN~c.J~mDu1~~ , 
Lflf)~I\ T'li~ L~N1~N ~N~ 

~ , 

5. 	c.JN'llU H f)~t)u~9il" 'I ~Df)1ir.J~\l1 ~ i)U1~~ l ~f)ill T'li~ LUN 

n~rli)1Jc.JN'lli)" I f)~i)U~'jjtl~IAl" 'I 1~m~1019il" f) ~~~i)mic.J~YI Li)~1'i1~ LYlfliuT'liU L~Mji)" 
.. 

Q 

L'liD 	 Z-1O ih1litflil1JilltJ K
:! 
EPO 

.4 
KH 

2 
PO

4 
MgSO 

4-
i~tJLL1Ii~~11iaJ101nl.gl~'1l1" 0-2X 

0-1·6X UNt 0-0.1X maJ~l~1J c.JNminf)Nt)~W1JllmlaJLiaJi~~L',{3J1trlaJ9iilfl11c.J~YlLi)u1'i1~L~ni 

ILnitHUN1fiLLi) 1.0X K HPO ' 0.4X KH PO UN~ 0.05~' Ms"SO if)tJl"rtJi3J1rHtm1'i1~LThf)1J
2 4 2 4 	 -4 

It 	 .."lit 
3·34 	 3.61 LIN~ 4.05 ',{~ltJ/aJ'N' mJ.J~1~1J~"L1N~"l~111 9 10 UNt 11 i1"n~"L\~mi71flNi)"U

" 
~~~~U1UU~aJlrunL1-taJltNaJ'l!i)"Nl1~nPlNi)1J~~nfl',rlUNYlii)1'r!11~1',{f1Jf)linArli)1J~u 'I 111 


" " 




7lA~ulJC.J~fl11mhwu~~~m~t:mlJl[1l'C8"lu1m ~ ~U'6U~9il" ') 'Um3Jlnl(~l.:J ') ~uf)11 L'4I1CY 
&> '4 I': 'i ~ ., 'l!t'f 'i :J 'I .~ .. I 0 al 1 

LL~t:f)THJ~muUL'i13JL~f)'i1Ll111ULU;iI~mui) Z:-lO IAtll'JiIUI~1~~U11"LU11JuU11itl uUU7l1tl ~(lumu U 

q- ~ ~'1 " , ... s.- I,. 
" '1 .I 	 a

L~'n-;:~7lUtl IUi"tl c.omplex lU11"ml~H"lilJilU O.1-2.0~ LL(llLL~ml3JL'I1lJlt:~3J UU¥I(lt:flilU C.J(lf)1j
'V ,. 	 ": 

11~(lu-3 (mjl "f1 4) "'lrh Lnu'i.nitii~nuulu1m L~ulUjl1 Ln~uuUu711~1u L~j71'l11mLUlJ13J L trtllJf1 
12 

LLDi~U~lllJLi3Jiu 0-1~ ~U'utiilJl~~il"Luul~~~uuil"~1 1~t1'~l1i3J1IULuu1'Ji~~"~~LWtJ" 1.66" ," ,
LL~t 1.67 'I1~~m/lJ~. Llhiiu (mjl-3T14) ~1141uf)jmf)111-H~ljDjtf)ulJ5u711tlu1m L~U~U 
'\ a , ,q ~ C:'l1) ~ , ~ ". ~ • ., ~ v ..... •I 	 I

I~ ~ 1111 L~'.1~" L1JU~ljn L"a ~ 1JUU'I1.H LU Ll'lj L~U'1lil-3~fliul'111jUutlU~1 L3JilLLl1jCoJUilil3J L'll3J'llU~W1Jll n 
~" 12 

''' a \of t,... ~ , ,t·,,, 
ml:Ht:',j'h 1:' - '411:: 'I1l1j1nr~"liu"Ltl~i~J.JililU'lil"M rltl 4.05 'I1'.11tl/lJ(l· U¥lmmlf)Tl"L-i 2:'; 

" 
' casalnino acid (5.05 'I1~ltl/lJ~.) U~t:'I11flmtJ\1J'lJu"LuUl'i1~~w~~~uml3JLi3JiU'llu" casamino 

~ 

aci d 	 -;:t: L~'r)1'111f) L~fnl3J LilJiu'gu" casami no aci d ',,{~"f)11~U~1U1'411;;l1i3Jlru LtlU1 'i1~~"f)11U 
12 	 " 

\4.. <» 	 '1" . 1. r'1 • .. .. ci ~ 
l~ -;,,,.~'lim'tJf)1ilWI~u"L~W1t: ·j{lU'litN casamino acid uuf) lJlt<1mmtl'lil"ml3JL'll3J'llU1mVl~ulJL11U ' 

"al. '" 1/ I
7. 	c.J"~nl')tl~j]V1ufl11W~m flU <Q;.J ~ ~fl'Oi:'nl',.i ~ U;;! 

II l1jC~Utli3J1ru'llu "W ,,~fiVl!iI'l~'l '.4Nmul'1111~lfl 0 - 0.05:( "'1111 ~ ~u ~t:~fl" LUU1'i1~;i,,~~
" 	 " ,

~'t .. val '.... '1",0 l' ,. ~ '1 ~1 
LlJtl \~:.J"~fl~tl~~ 0.03% Vl'tJ L'rflJilJl(l1LuU <Q3J 7·1 'I1Ultlitt);.)(l. ~"LL~~" LU11171 13 

" 

•• • 0 'i I I 
8· W~'ntNUi~l~Wl1" ') ~8f)11c.Jrlm t:lU I<Q.;J \ 6)fl1U mu ~ U~, 

, 	 " II 

71t'l~t:llJC~(l'lltl·m ';~lVl~l" ') , U;imt:ll'rfljnli~uf)11c.J~~ ~ t:lU1'i1~ L t'lhiU mu LUN1~tl ~ ~t:l, ~ 

Z-lO 't~m tJimH l1tJUf)1j L ~:.r~1u1#i LfuJ Lf)~mri~u ') ~t)f)1jC.J~~ LtlU1'Ji~ L~,.~ Lt1U~LU17l1"fil'11fUf)1j 

ti1mh- "~~1tll1111 WClfl1j'rlVlrlt:l'>l 1~CJNjl1\LMI~lrbmjl" 5 
~ 'U 	 , 

.. 
9. N~ju1'111j Yamasuchi l1f11tJj"~l'11"i1H ~u Z-lO 

~ , 
~lflc.JClnlj71~~t:l"il"~U ~nt:ltljtlJl(l~t:l;.)(l~1~fU~"'I1lJ~~il;;ltlfiunl',,{1~~~1t:ll'111j... 	 .~ 

Yamaguchi tl111tl1" 1~ L'I13Jlt~3Jfi1Jf)11 L~I]LL(lt:f)11~fl" LUU1'Ji~'llt:l" L~u Z-lO ~"U~~"hmj1" 6, 
\Lilt: Lriu71Vl(ltl" ~ jtl" ~ ~t:l Z-lO lu!:l11111Nmti111tli 03~11tllii~n11tf)1jTll')~u ,,~1~11J1l11UfUU1" l'l1#iU 

u , , 


. .. .. l' d! '1 ,,~ l' ., 
 a"''1JllL~8 Z-10 ~llJlj~~jl"LuU <QlJLw:.J'llUIVltJlVlLt:lU ~lJ 12.8 'I1UltlFlu3Ji>l·(jltl(ltLtltlt<1UrltW(lf)1j 

71i)NiHLL~~I"lJlUj~ 14) ~"L~~Ulht3Jl[u 33 Ln1 Lnu L ntl11n111IT3JlrU'lltl" LUUl'i1~~1~f11~1n 
" 

Nmlt:f)1j'rl~;;!u11LL(lt~¥I1ul1111rit:lU1~f11f)111Jf11m" (0· 38 ~~ltl~t:l3J(l.)" , 
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~ " .. '" {i 'I ~ 0 {
10. fl11rl(i)I"lI)Ufl1i"on'41fl11ri11-1 L I)~ \~1-H ~il"i!U111~ L~(l ml)1lf11rl L9UJflrl

<>"1 
Y)(lUrl~ L~f)'ll'U 111~,. . 

L~tl 03~1ilm1I"lf1 03 L/)',41'll'~~~1',4~:.;..;.:.~1l)um1 ~ ~~11!'ll1) ,1 L'll'rl~LLrltri1jinU1lLrlt L~I) 03 "l1fH mi 

~111~~03 ~ ~~\I~h-nilU1~uJj11m~u'4i1 03lLW03 p)034~~1il L111"l1~11n L~!J-1 L'll'rl~ L"l111!lVl!Jii~lf~03A1.fUtH~fiu~ 
~11m{)flfll1 L~fliLL111U Liu flrl lA(l ~~O03jt1Jtlf1t-1U~l~tlm 91~L vlfliu111Ui'fi L~u9himhm1(lf1 03 

v v 

L tlU 11~LL~lnllf1fl1~{.Jrl~tn1 'lfui~l{\i'llI)03 LAniun1'.4fJii(lm!mm03!)u L tl~m1~~¥iu?mfl1jC.J~~1A il"~u,.. .. 
~03rll'lrli)03 L~!J03 L1tl Z-lO ''4l''lml)llf11~f1J1I~03LL~iin~1A(l'um~11l4 0.5!!;

v , v 

flrl1Yl(lrlt'l~I)!JM (tl1t~1Il4il03 late log) LLi'lLr,~L~lfl.§lmiu'lum~l{\i 0.25~ 
v 

~"" ...LUU~1'flUlfl11a1103LI)~1"'ll'~LAn1lLrl1ULUri ~1fl:':rlf)1jnflrll)03 qLri(i)03i~1uf,15) WU11 mjL"l1ru'llu03
v . • 

L~I) Z-10 iU~tLil~il03 late log i~il1~11~03~ 10 ~03~Llrll~~fl~11m~lm11)03Ll)u1'll'~~ti.l~lil,. 
( ~1)@11 0.4 mil!J~u~~.) LL~'ff~03"llfl~~:H~flimli~·i'N1tl'~ti1JJ1m 0·25!' 'lltl03~1~·1\<lj1~03if:JA 

jtf.u"~i)~Ltl~1'll'~Ll'lfl.§U?lj~LUN~tL~M~ULLrltlj~1'HN\il 1~.4 if~l!J/~~. ~il13J03~ 40 'lI1)~flTH~U03
~ ~ ~ , 

L~tl~03 'tfm~1{l411)03 L tlU 1'll'~~Mnl1 Lriu L ~U03')l!J O. 5X L(ilnimlluLL~'IiL1~1~lUfll1 nl LU1UULfluu,. 
fl'ljrlArll) 03 iUjU~ 14 LLrl~ 15 ~t L~Ul1 'Iurn "tiDur.lflf)fh1t03';1J,m.Li)1j{.J~~LI~lu1~ 'I iflrllAN1Lrlt L ~fli 

~ ~, . 

Ul1juJI~tihl)lh-3nLL~1)1~ L~U L I)U 1'll'~iU~1 l~N~ 28 lrnul~IU~t1AL I)U 1'll'~ 15. 7 mhu~tl3Jrl. ~.:j'~t'Ii 

~ ....,. 1"11. mj\,I~l1tlN3JUml) -3 Lu~ 'll'3J L(ilfl'll'lmj~ L~I"l 

11·1 C.Jrl1il-3ml~ LtlUflW)~1-3~t:!fl1jTh \l1UUrltm1~ L NflUl'llI)-3 L I)U 1 'll'~ f)1jrl(i)rll) 03~11(i) 
rll)~lmH~l)n'·htu1JihslL,.)1)1~103 'I ~YlrlI)UAN~'h~ml~dhfl1~~1-3~ln 4.0 - g·O ilu1~LLri, 

i~~111-,.)I)I"lL~~U,.)L~il1 ~-3Arlu1JArl~~103Al1~Ltlunj~~1~itlfl103 4.0-7.0, 
~~NL~~U,.)L,.)1)4 ~~ArlI)UArl3Jil-3A113JL~~flj~Al-3I~~11~ 6.0-8·0 LL~~, 
n1N-\ll~jl)f)~Jj LnU-I)JJ1~~ Lnu ~\JA~I)Uflfl~'h\Jml;J ~ DUm\il~l ~It~dl ~ 7.5-9.0 

. ,,"
, 

t.J~i1jln~rll)~l;J1Jl1 LI)U1'll'~ L(i)f)'ll'lmj~ LUN~1fl ~ ~u Z-lO "l~~LLI)A~l~N"iU~l~ 6.5-7. 5 LLI'i"ltlJ~lN-3,. ,. 
N~~ pH 7.0 P)-3LLN(i)03'\Ulti~ 16, ,. 

1~LL~1tl03A113J~l"lnU1~I)Al1~~DUf)j~1-3~U WUl1LI)U1'll'~~Al1~LrinUl~I)Al1~LD~fl1(i) 
~1~l)ri'l03j)l(i)aA-3LLI)~~1~ 100X f, pH 5.5 - 8.0 l1rltL\{~u gO}; III)A\Ill~~ pH 9.0 (1ti~ 17) 

. v 
Q loa .061'.

i i .2 t.J"Wdfl-1mll'.-tl)"'J$1i)fl1'JYr1 "'IUUi-l~~rYI~ \ (\fl!J"i'll1) " LI)U 1'-1 T11fl1jrl~rll) \Jlflil~lfnJJm lfmt 
--,-" • , 'U 

:..... ' 
NlJi11-t1'Ufn"inl-31U'll1)03 L I)U 1'll'~ L~fliLLmU LuN1?'8~li1~U/)fmJlJJ¥i~LL~ 30 - 70°'ll' wul1illl4lfilJJn L lfm~ 

, 11 , \J 

1"l~l)ri'~,h-3AI)Uil~LLAUAil 45 - 55°'ll' (jtffi 18) Urlttl~lfil~~uu1'll'~1i1-31U1~~~N~ AI) 55°'ll' 'Iu 
" ,., \! , 

'llm~~~ 70°'ll' LI)U1'll'~~~~LLI)Ai\1~~1~ln dl)m)')1 5X 'lltl 03LLtlAfll\l1~ 55°'ll') 
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11.3 c.Jl'l'lltl" NaC1 ~tlfl1~Th\llULLNtmllJU1ntJi'lltl\lLm~1"n"~L~dLLmULUrl 

L~~L~~ NaC1 N"l~jtUUnljnl"lU'lltl"LtlUl"n"~lu~~~lm 2.5-20.0r. 

"
, , 

mm~lU LL~l!lmjj.J71 r. NaC1 ;.Jl11f1l1ihI,U~lL\tlfl~1~-;;t: ~ ~~N~'N ~ -nU 'It LV.~el 66:~ 'llt:bHLtlfl~l~T1 


CuC1 

non-competitive 

.,,: G'1 ''''' I. '1 ( .. I t; '1 .1U • 

~l,iJ"" '1 fl L~lJc.JNlltlnl'Hn\ll""'jjtl~ :.tlU L"n":J.innUmJfl Ll'Ui'ili u~tntlu'jjtl" Magnes i urn rl\l LU'HJ MgSO 4­
'IJ 

;l1tl Mg'C 12 ~1 "fi LN~lJLLtll'1~l~'i!tl ~ Lt1U1"n"~ L~niLLmu LlH~lU~fl . ') Y1l1lJ Li~i'U~n~Ntll.l~,,1~ LilU~'L~fln 

2 

http:2.5-20.0r
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. . 1"11.6 ~1'~~1LW't~D~n'1nl~'U~8~~~U ~~L~n'UnIULUa 

nlf11jTl~N8U~~n;J~1 ~ Wl~~8f11j~tltJJlm~'t~t] LuU1·dL~niLLmu LUN 

I ~UI ~ ~ ~ c:. '1 0 1 I ~ E , ~LJ I 

i::~ 'J TlJJWUn~Tl\l alpha LL::~ beta m'lltl;J IUmU",1U\lm\l 'J UUUlmrl11JJTl\l L~mHLmUTlJJ"1l~l~)S'n\l 
,,, . 

~ n~ UilnDllL~u1~~U~f,11;J~lLW1~~U polymer "1lu\lnN't~Nn~~Un~L~Wl~ alpha-1.6-glycosidic 
'\I 

ui:~ ... ~\Il~Ml\l1umil~~ s tl~\1 hydrolysate ~1~';jlnm1~tlCJ1uLlrll~~lnmrim!111.Jr.l 
1" c! ci 1'1 '1"~t,u

p::.p=:, chromatography 'l~ 6) product L1]14 01 i gosacchar ide Tlut] LmmlJ or i gi n LLfl~ nnn 
'\I 

r~~~~~~1~L~n~n~1 Rf L~1nU isomaltose i6)81~Nl~lin~11~WUn~'t~N (Dl';j~1u1.J~;Jlru~lJJ1~)
II. 

?: ·~iUn 24 

... 
m~'::":~~f1n elute 

I 

~lU Sepharose-4B U~: 
-: -J 

DEF.::-celluiose nN~\I1lh~'iin 25 LLrlt 26) 

~ 
'J 

'1 :11·8 n'1HnH'~~U~'~~!~~~L~U 1;J 

., 
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