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~ ~ !Ji!lfjm/J!f'm~=E.ffit.:~i"7.i~11't.0J<1'. ~ ~ ;(~!Hi, ~~7l<0)1'_!/m~fll!/im~t.:t.;l,-r.:t.t.:1'.!fm~i:tt.: Ltt 
Ui*:llt.:ti:\:l:li,i" 7.ii~Ulf*t1£1l!:~t;o 7.i. cc -c,i~=E.ffiDero limosa t.:'ffi"§ L, "cO)±(f/ffil.:&ti·T!Ji!~lzsFf 
O)fi!Jll!~~gt Lt.:. IlH,tit.:1;0J!,i£/."f O)J::.? ,.:~~~ ti7.i. 1) 7J<ilii\.0)¥j®~f4,i 30°C, C 0)~0)/&*0)lt 

liflffi~l.tli 0.33 ·day- 1• f.!if1ft:r. ::t-1v¥ - ,i 44,800 J • mol- 1• siJUlO)j\'1j7l<1HB~t.:±(f/ffif.!it1i.liji'1j;Jc 7., i.li, ~M 
0) 5°C fi/tO)f!;;7J<iH~t.: b+:frlf'/ffii.lfiiJ1lE-Cio 7., U: i.ii~~~ tit.:. 2) pH Ii, 5.2 .12.ff :io J::. Ui 9.7 J;_ .. t.b.::io 
l ,-rliflffit.:JJf,Ms[I{~ Gti, pH 5.7~9.2 O)rsitti*tJJilJll!ti[I{~ Gti i", im'ilt®1=.f.5~~7J<~~fll!T 7.,1',!f'm~ 
i:tt[I{~Gti7.,pHl.:t.;l,-rli, D. limosa O)~ffiti*~tJJJll!~?lttn,. 3) 'J :,,~~irl{{i.e/t0.0005 
mol·l- 1 £1.J::t D. limosa 0)±({/M~l.tti~ili!ZL, la] 0.0007 mol·l- 1 £1.J:t D. limosa 0)±({/ffii.ii'J'c:@::l.:~i[~~ 
ti7.i. D. limosa li:!Mi.el.tt.:m!<;§l:tti.lii\'1i <, ±(f/ffit.:&,i'i"ffi:~tJ!Ji!~lzsFft;o 7.i. 4) :!lt!/miw.c L "(O)~ffiO)fj 

ffili, Pseudomonas putida, Escherichia coli, Acinetobacter calcoasceticus, Flavobacterium luteus, F. 
suaveolens, Streptococcus acidominius 0) 6 ffi0)~1'n*IHffi ~ J+l l' t.:l\"HltmffioJ1mt ;o IJ, Micrococcus 
luteus, Bacillus cereus, B. subtilis, Klebsiera pneumoniae, Achromobacer cycloclastus G 0) 5 lfilO)~ffi Ii, 
D. limosa O):!lt!/miw.c tJ IJ j~tJ l '. C ti G O)~tR1l!:f11i1l!:!f'miW.c L "(O)*IBffiffiO)&f~tt?ffif*Jvi:JttJ c·t.: J::. 7., 
b 0) cfft<E~ tit.:. 5) :!lt!f'miW.c L "(O)i'5'iJE.il!J.tO)i;li!i.l> G µ max ,i 0.19 day- 1, Ks ,i 110 mg• 1- 1, :!lt!f'm 
i.e/ti.iiJ:\¥1Mt.:*~ < JJW~&ti'i". 6) :!JIH!~J.tO)JJll!li, l&*/J•~l.tt 100 cm·sec- 2 H/U.7.i clif1M1.:JJ 
Wi.iim~ Gti, 250 cm ·sec- 2 Hfix. 7., c!\¥lffii.ii'J'c:@::t.:~il.~~ ti7.i. ~~~l.t!i D. limosa O)~ffif.!ittt.:*~ 
tJJilJW~&,i'i"ffi:~tJ!Ji!~lzsFft;o 7.i. 

!Ji!JfJl/J~~=E.~t;:Jl.ii-t 7.,~11'f.pk1=. ~ ~ ;(~ti, ~~ 

7)<0)1=,~Jll!,I.iM!i~IC::io l ,-c:tt.:1=.,~~i:tl.: U;f U;fj;: 

:111.:t1:1m_-t7., Wi~. 1983). ~~f*fff])t~t<½7.i!Ji! 
%l/J~~=E;~ti, 0~fff])t~c'<n 7.,~%l/J~~.!±l.~~ 
c O)#-,ff~f41.::iol'-C7l<~ir-fttiE:io J::. U:~1=..15'i/E:ll:O) 

iJ.x,:11:{t ,.: * ~ tJ 1~1111 '2:-~ t.: LL l' 7., (fiiH\HliP, 
1994; Inamori et al., 1990) C cbiffi Gti7.iffffl~1J, 
l/J~c'<n 7.,, EH;l/J~1t~~ c L -r ti, Aeolosoma, 

Pristina, Nais, Dero, Paranais, Chaetogaster, Limno­

drilus, Tubifex tJ c'O)Jl.iiO)tf:lm.!Ui/tb5;®il' UJl:~ • f/li 
~. 1983). C ti 'ii: c'I.:, Aeolosoma hemprichi, Prist­

ina longiseta, Nais variabilis tJ c~,.:tf:lm_!ijjatO)~ 
l '1t~~/.:-:J l ,-r ti, ~Mt.:&li'-t~fmO)!J/!:f:llz;FfO) 
~11!1.:~-t 7.,~g;jJtf~biffi* (ffi!';ctib,, 1997) ~ ti 
-Cl'7.i. l,i.l,l,tJbiG, ct1,,;0)~~M1.:~l'c'ti:lm 
!UiatO);®il '~=E.M"t:'<½ 7.,Derot.:-:> l 'L ti, Krall(1968, 
1969) i.ii D. obtusa '2:-~t~,.: L t.:*m~1=.!.ll10)ffi*'2:' 

fi-, t.:1&, l' < -:> i),O)ffi* (Lewis and Suprenant, 
1983; Xiao and Desser, 1988; Lin et al., 1999; Vale 
and Sampayo, 1999; Trivinho et al., 2000; Tsytsug­
ina and Polikarpov, 2000) i)i,½7.,0)lJ.c', ~0)1=.,~ 

,.:~-t 7.,ffi*!i~ < tJ ~ti"'( l' fJ l ,O)f,){m_~7:it) 7.,, 

,$:li]f~c' ti, 1=.~~f:tO)J/l!,f.ll11i'ffi~I.: :io l '"'( tf:lm!Uiat 
O);®jl,1t~~c L -r Dero limosa 1.::§'§ L, "c0)1=., 

f.ll1 -1=..~~(lq~~tt1.:i),i),p 7.,~~Er-Jffl~. -ttJt> !:, 

7.ki.lll., pH, :!Mi.l!l.t. ])t~illll c L -r O)*ffiffi O)j:m~. 15'i/E 
i.l!nt, tJNc? ~attJ c:·O)~:f:llzslri.i'~~~tt,.:&ti'-t 
JJll!HA Gb,1.:-t 7., cc '2:-§Er-Jc L -r~~Er-J~W't'2:'fi 
tJ-, t.:. 

1. mliitt/J!I~ 
1) ~~ 

~~ffl/}~O) Dero limosa Leidy, 1880 !i, ~%l/J~ 
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r~ (Annelida) ~=§m (Oligochaeta) 1.:-.~-g--7.,7)<!£ ~ 

~ ;;( (Sperber, 1948; Brinkhurst, 1971) "Z:'<5 7.i. Wii.P:€, 
~=§§ (Archioligochaeta) ~ ;;( ~ ~ ;;(;M (Naididae) 

1.:-.:,t~~n7.i. @-m-~5t~~-c1!!H1:Et-Jl.:-.:l:fiML, !£!lo/] 
IW/;1.:-..mt,;:~jf;JvZL-r~!l!.Vn,7., (fl(, 1995). ill;t~ 
f*miit~c L L±lc.ill;t~j;/(O)*Blffi7 o ·y 1 ~milt L, 
«v•y J-~O)fftll!~f1~n!!T7.i. f*:!stli 6~12mm "c', 
f*[i'itt 42~48. f*O)l~t/!l/il$1i~3:JZ.t.i:iJ!!.~t&c t.i: l'.J tJt 
7\L-3i:;,b1x~¥-t7.i. DW!~li~<. lllt¢.Uibt:tJ 
l '. ,.~~jjfirniHc.F,/ill]-=E:~~ L, 'WiJIIJF,/ilrJ=§:5'rn 1 :,$.:0):§j;/( 
F,/illj=§c 1 :,$.:O)i!-j;i(F,lill]-=E:;b,,; tJ I'.), * 6 f*Rn7J',; Ii ti 
7.i. ~iJl1JF,fi11J=§slHi 3 :;f;.:tJ,,; 5 :,$.:0)~1xlffilrJ=§tJ,,; t.i: l'.J, * 2 f*[i'itJ,,; Ii ti 7.i. 

2) :,tf/1~ 
#1,t\j/J!lo/JO) D. limosa Ii, !£t.!if1~7)<H!HJ L -Cl' 7., 

!£!1o/JIW/;~O)M,IJ!iffi~IJ, ,; :,tf/1 Lt: b 0) ~ ffl l' t:. :,tf/1 
Ii, H~$ 7.5~64 f~O)~f*Eli~i:lrf-cffi~. fihO)jl~:1J, 
j/J!lo/JIJ!fftf L tJ < tJ 7.i i -cifixffi7)< -c~ l'.J ~ L i.lt;flt-t 7.i 
1:·«•y 1-i.lt;flt~ c~Ji~. 1989) -crrt.i:-,t:. t.i::to. 5t 
f/lLt: D. limosa Ii 0.0013mol·l- 1 ') :,,~~itii~I.:-. 
iit!lo/Ji»ltc L -Ci!ixffimtti5i/E~if.;1JD L t:i5ilEM:ili~tj:J-c 
~R~il~rrtJl '~~!.:-.#1, Lt:. 

2. ~;j!~ltO)&ffilli~ 
~~izg-yO)~lj\~-=E;~O)J:flMlc.&ll'"tll}Jl!lc.~ LL 

Ii, D. limosa 0).1:1::1:flM~~ (µ) IJ, ,;~fjffi Lt:. tJ:io, 
µ lii'?(~d:. I'.) ~l:tl Lt: (~Ji~. 1989). 

µ=2.303 log (N-No)/(t-to) 

CC "c', N: t B §O)@f*tt (N/ml) 

No: 0 B § O)@f*tt (N /ml) 

3. ~it~ftj: 
D. limosa O)J:flM~ttl.:-.-::>l'-C, ~~0)!£!1o/JM,IJ/jffi 

~1.:-.:io l ,-r:1:fiMl.:-.Jl}J-~ &ll'Tm~tJ~~izg-y"Z:'<5 7., 

*Blii :g, ~:g,* 

Pseudomonas putida IAM1002 
Bacillus cereus IAM1029 
B. subtilis IAM1069 
Escherichia coli IAM1239 
A cinetobacter calcoasceticus IAM1517 
Micrococcus luteus IAM1313 
Klebsiera pneumoniae IAM1102 
Achromobacer cycloclastus IAM1013 
Flavobacterium luteus IAM1667 
F. suaveolens IFO3752 
Streptococcus acidominius 

i!\l.~. pH, !][/I~. iit!lo/Ji~c L -CO);BJffiO)fm~. i5/IE 
i!~. fJIH~%i~1.:-.~§ L -c~~~rrtJ-, t:. tJ:io, D. 

limosa 0)!{1ff!ii1[~ 5.6 cm O)« 1-') .Illl~fiffl L, i" 

C 1.:-. iit!lo/li~ c ') :,, ~~itii~ c ~ i5 b tr-C 12 ml 1.:-. tJ 

7., d:. "'.)le.LL 20°C, 1N>~$:ftj:T, mMnw~ 200 

mg•1- 1 -c!{1ff"t7-> c c~ll;:;$:c Lt:. ~~~lf-"c'!i 
t-t~c t.i: 7.,~~lz9-r0);,.~w.:11:~ tr, i- n-c·nO)~st'.iE 

$,ftj:1.:-.:iol'-C~~~rrtJ-, t:. !{1fff}JJUjO) D. limosa 

O)~fmttli 1 ml i5 t: l'.J 3 ®If* c L, ~fe:!{1fftj:JO) b 
O)IJ, ,;f*:fst;b! 5±0.2 mm O)J:flMM 1.:-. i5 7.,@f*~ ffl l' 
t:. ~-rO)t-f1il~~,i 3 lf-111-crrt.i:.., t:. 

1) ~~lz9-r c L -C 0) i!\l.~ 
!{fffi,\\l,~ ~ 5, 10, 15, 20, 25, 30, 35 :to d:. U' 40°C 0) 

8 B!'.~lc.~'.iE L t:tgi!\l.!-f1ffW~ ffl l ,-ct{1ff Lt:. 
2) ~~iz9-rc L -CO) pH 
!{1ff/~O) pH~. Na2HPQ4 c K2HPO4 0)/.i~.l:I:~ 

ii£{!:~ tr 7., C c 1.:-. d:. I'.), pH 5.5~8.3 O)fi!lffll.:-.~'.iE L 
-cttil Lt:. it:, i:. O)fih!.:-.7)<0)i![~:,t/W~!.:-. d:. I'.)~ 

rwm (B:;$.:1 :,tj- 'Y 17171T ~ 71 Iv~: TK732) ~ 

ffl l'-C pH 4.2~9.7 O)fiilffl0)7)<~!£'1x L~ffl.:-.#1, L 
t:. 

3) ~~lz9-rc L -CO)i][i,I~ 
pH 6.5 1.:-.W,IJ~ Lt:') :,,~~itii~O)i,I~~ 0~ 1/25 

M O)fi!lffll.:-.W,IJ~ L!{1ffl.:-.#l; Lt:. tJ :to, pH O)f}JJUj~ 
'.iE~ pH 6.5 c Lt:0)/i, ~ilMFsitj:11.:-.#l:tt!£!1o/JO)fe: 
~~!lo/1~1.:-. d:. I'.) pH IJ!7 11,71 1J iJIIJl.:-.i!£{1:T 7., Cc~~ 
jj: L -c, !-f1ilMFsitj:JO) pH ~tj:Jti:O) 7 W!f&l.:-.*fH~-t 7.i 
t:"/I.J"Z:'<57.i. it:, #1:t\i][i,I~~ 0~l/25M O)fi!lffi 
c Lt: 0) Ii, fJ'ii.!£j/J!lo/J~-=E:!ll.~ Vorticella microstoma 

lii][/1~ 1/25 M £U:::-cli:l:flM~1iEcO)ffl~ (fl(•* 
17'1Ll..JlitJ,, 1999) :tod:.U'~!t~ Cfl(!i:b>, 1998) i-0) 

filiO)~=§~ c~3{1itJ,, 1997) O)rel:fftt~?- 1 c.1:1: 
~~~t-t 7., t: "/1.:, "c' if) 7., . 

1f7 k~@_ Jf3 ~* ~if~>l<tt 

~ t1 w m ff~tt 
~ tt w ii mutt 
~ t1: w m ff~tt 
~ t1: w ii imtt~~t1 
~ t1 w iii ff~tt 
~ tt f3J< m ff~tt 
~ tt w ili imtt~~tt 
~ tt w ii ff~tt 
~ t1: w iii ff~tt 
~ tt w ii ff~tt 
~ tt f3J< ffi imtt~~tt 

* IAM: Jlf~7\$7tT*Bllm~!lo/J$liJf~pfr (Institite of Molecular and Cellular Bioscience); IFO, Mf-fl~A9!lM 
liJf~P,Jr (Institute for Fermentation). 
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4) E.ti:llzslrc L --cO):it!lo/Jimt <i1mli) O)fin * 1 1:jf--t/iJ~~H1EfliH¥/illi~iP G 5t~i-~ 1:tt.:*lll 
/il:13 .t U"t'J~7]<0)1:_!lo/1~!111/illi~5!'.7'J, Gl'!!J1Jlt l t.:*lll!ili-ttH!f 
1:#t lt.:. *Ill/ii li~q 30°C ~ft!:T, 48 Mirai~itiiH$: 
t{Ht!ltt1i~ l,, 1) :.,~~itii!{t 3 @161:flt l Resting 

Cell mint, 1989) c lt.:bO)-'J:-ffll,t.:. 
5) Eiti:llzslr c l --c 0) it!lo/li.111'. 
1=.m~~ll<i-~!111-t olilli~5!:7'J, Gti?::i& l t.:m·t1:~i1E.i-ii1ii 

ff~~~/illkbO)-'J:-~!ilmtt~~cl--Cit!lo/J~cl 
t.:. -~(t,J!:~1:_!lo/jO):l:tfj~!::lol1--C, it!lo/J/.1/1'.c:l:tfl~ 
:iaJ/1'.0)~{,Mi Monod i\T*~ tL 7->.:. c iJ, G·Jfj;;_O)~ 
iiE./.1/1'. i-~5tJ1Jltf.5t1~iiE.~T~~ ~ tL 7-> 20,000 mg· 
1- 1 1:~Jilfl, 0~20,000mg·]-I O)f!Jlffll:tJo.t? 
!d1i~l:#t L, t.:. 

6) Eiti:llzslr c L --c O)jJIH~~/1'. 
~ 1Mt.:§n1i, -~(t-Jl:f.5tt~iiE..t l'.J MN~~/JtO) 

1]\ ~ l ,1:_!lo/)~1:8~ ( t±:l:ffl.-t 7-> .:. c 7'Jf1/;D G tL --Cl I o . 
.:. .:. tli, :/J.&~~/Jt0)~1j\~.:§n0)~~1:&!i'-tfJW 
H~ G iJ, 1: -t 7-> t.: tJ 1:, @'M"ffl l I G tL 7.>@JE:/J.&~t1i~ 
:lo .t U"tl:fi:/J,&~t1i~i-ffl l 1--C:iii*1JD:iaJ/1'.I:~§ l t.:~ 
Hi-fitJ-:, t.:. @E:/1.&~t~IU::!o i::t 7-> -~~11'.i- o~ 
200 rpm &U"tl:Ui::/J.&~~TO):/J.&~~OC-'J:-:/1.&~/li 2.6 

cm· Ja.lM 0~3 tl:Ui: · t.P-1 O)f!Jlffl 1:~J;lf l, ttf~i-rr 
tJ-:, k. tJ:13, •~~oc,:~-t ot1i~~~,i~--c11tii1ii 
.---:1-1Jlllli-ffll'--C~~;J:-fitJ-:,f.:. tJ:13, @JE:/1.&~c 
tl:Ui::/J.&~O)jjljj~-'J:-ffll'f.:O)li, D. limosa 1:1J•bo1J• 
:iaJ/1'.iJ{-fi!:'.OJ~~c:im~(t-J1:~t:1t-t o~~i-.1:t,x~H 
-t7.>t.:tJti57.>. 

@JE:/J.&~~~.to:/J.&~t~@JE8-'J:--fi!:'.~lk~ 
~ :iaJ/1'.0)*~~~RvGa<--cb~O)~~(~O)M 
~~~) 7'J{~_:t "9"R{t-t 7-> t.: tJ1Jo:iaJ/1'.7'JtROa-t 7->. .:. 

O)~,C.,1Jo:iaJOC (a) IUJ.'.i\7J' G~t±:l ~ tL 7->. 

a =rw 2 =4n2n2r=4n2r/T 2 

.:. .:. t, r: ~iH/JO)~fI, w: %'!:iaJ/1'., n: @ti&, T: 

Ja.lM c -t 7->. -ttJ b !,, 2.6 cm O)j~Jit~:iaJ~:imi/Ji­
rrtJ -j @JE:/1.&mO)~~. 0~200 rpm 0)1JD:iaJ/1'. a Ii, 
0~570 cm·sec- 2 (m1J1JD:iaJOC 980 cm·sec- 2 -'J:-1 g 

c-t7.>c o~o.6g) ctJo. 
it.:, ltUi::/1.&~mtO)~~!: lil'!!:/1.&i/Jt if> l'.J, 1Jo:iaJOC 

7'Jf'ilt!:R{t-t7.>E.ti:lti57.>. ,:0):/J.&i/J-'J:-.iE~Hl!~c l 
--c c G.:t 7-> c, <J.'.i\O).t? 1:jf-~ tLo. 

s=A sin (wt+00) 

.:. .:. t, s: Ruz:, A: :/1.&~lli. w: %'!:/1.&i/J&, 0: UZ:ffi, 00: 

fJJuz:ffi c -t 7->. .:. 0)~~0)1J•:iaJOC (a) li<Xi\.t ti ~t±:l 
~no. 

a= -w 2s 

2/i:lvf~O):/J.&~/li 2.6 cm, 3 tl:Ui: ·r..P-1 O){:l:U[:/J.&~O):t~ 
~. Ruz::!i 2.6 cm O):f:t!l,~" -t tJ b !, :i8J/1'.7'Jf O c tJ 7-> 

:f:t!lg0)1J•:iaJ/1'.7'J!Jil*c tJ l'.J, .:. O)Jii*1JD:iaJOC (a max) 

Ii, 920 cm ·sec 2 (0.9 g) c tJ 7->. 

1. ;./iajjt0)~~1;:&(£9~-
1:.!lo/Jmtt1:&1i'-tfJWO)* ~ l 'Eitiilzslr c l, --C 0)7Mi 

/Jtbi, D. limosa O)~~:iaJ/1'.l:l,iJ,tJofJW-'J:-&li'-t 
iJ,1:-::il,--c, 7J<i!lli-5°C~40°C O)f!Jlffll:~fi!:'.L.l:~~ 
~:iaJ/JtO)iJ!IJJE ;J:-fitJ-:, t.:. tJ :lo, .:. .:. t,seffl l t.: D. 

limosa Ii, ~t1i~i!ll/1'.tMt1i~ lt.: b 0) t if> 7->. ~ 1 

Ii D. limosa 0)~~1:&!i'-ti!ll/1'.0Jf,311!-'J:-7 v =-? 7-

1 

• 
• 

h. E=44,800J • mo1-1 

0.01 .__ _ _._1 __ ...._1_ .... 1.___ ..... _ ___. 

3.1 3.2 3.3 3.4 3.5 3.6 

5.ffill.l n- 1 • 1 o-3) 
1&11. Dero limosa 0)~~1:&li'-tilffi./1'.0)JJI!!. 

0.2 

,...... 0.15 
::I. ........ 

tel 
iB;fl 
1! 0.1 
~ 
..u 
.J4 

0.05 

0 

4 

• 

5 

•••••••• 

6 7 

pH 

8 

• 

9 10 

1&12. Dero limosa O)~ffl:1:&1i'-t pH O)f,311!. 
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7' • ·1 1-- mU/m, 1989) l.,t.:'bOJTil"i6. D. limosa 

0) µ (;J: 30°C T-!t*O) 0.33 . day- I c:fJ l:J' 10°C T µ 

0.03·d ay-l c~M~t':tiJ {~,&]t(.:{!fr L,t.: , 35°C y_t 
toJ:Cf 5°C OJii\\l.0C${!:j.:Tfi ~§@iJ1%:@:l.:~.§.W~ht .:. 

2. pH O)ifH°itl::::;&li"'tJ jW 
!:E!lo/JOJ!:E:Hto J: Cf~§@I.: Ii pH iJ1* ~ tJ]j!J9'2:' &Ii 

-g:j:~ tJ izsl-rT il"i 6 c. c iJ11J;O G ~1, -n , 6 . C. C. T Ii 

pH '2:-Na2HP0 4 c K2HP0 4 OJifU~;-J:L'2:'W2fL ~ tr 6 c. 
c to J: U ~ fiJ1H1M/ '2:-ffl,' t.: ~%.5H¥ii 1.: J: l:J W2fL ~ tr 
D. limosa O)~f@:1.:& li'"ti'llJ&Hi E-t I.., t.:. gj 2 (;J:, 
~ fi!¥¥111 '2:-m,, t.: ~ %.:StMii r.: J: 1:J fl.; ht .: mJUJr{H!!~ 
pH 4.7 iJ,t; pH 9.7 r.:J:6 ~~ §)fi5.'2:' ;;f,;U.:'bOJT 
il"i6. pH iJi4. 7 J;XfOJ~'t':1:${!:j.:TT/i D. limosa OJ 

~MiJ 1%:@:1.:~..El.W~ ht.:. it.:, pH 5.2 OJ~~~t':1:${4 
to J: U pH 9.7 %~7 ;1,;71 1) $ {!:j.:r.:to, ,-r D. limosa OJ 

~Mf.!it':tiJ1:\i L < lliiWN~ ht.:. D. limosa OJ~f@:/.:]j!J 
i!l'2:'&li ~tJ,, pH ft'Iltl:Hi pH 5.7~9 .2 OJft'IlffiTil"i 
6 c. c iJiBJl.; iJ, ct.; ..., t.:. 

3, :ij[;,l}jt0)~~1::::;&la9Jj !B 

J:gi)jj!Jj'. 'b pH c f','ijftfil.:!:t!J?;JOJ!:E:Hto J: U~f@:I.:* ~ 
tJ]j!J9'2:' &lf-g:j:~tJ izsl-rT il"i 6 C. c iJ19;[1 G h -r,' 
6. C. C. Tfi 1) 1/~~~~0J/Jlll0C'2:' 0~0.0067 mo!· 

1- 1 OJft'Ilffil.:m]~ 1..,rg~ I.., t.:. F• .(;J:gj 3 1.:;;f,;-t c to 
I'.) T il"i 6. -gtJ;h!, , 0.0003 mol·l - 1 0TOJJ:g/Jlll/j'.T 
Ii D. limosa OJ~Ml .:Jl!Jl!liJ1[{(16 GhtJiJ,..., t.:iJ{, 1J 
1/ li/z~~~i}jj!J.Jt 0.0005 mo l · l - 1 1.:: to,' -r~f@:~/j'.iJ{ 
-=¥-~L. 0.0007 mol·I - 1 0J:OJiJJl!/j'.T/i~MiJ15c:@: 
~m W~h6C. c~~ G~c~-, k. 

4. :Jl!ljpjili\c L, tO)E ffifl0)~~1 ::::&1a9Jiw 

ft!lo/J• c:L-r~kEffi • OJ~M~&~-t~90JF •• 

li~41 .:;;f,;-tctol:JTil"i6 . -gtJ;h!,, Pseudomonas 

Streptococcus acidominius 
Flabobacterium suaveolens 

Flavobacterium luteus 

Achromobacer cycloclastus -

Klebsiera pneumoniae -
Micrococcus luteus -

Acinetobacter calcoasceticus 

Escherichia coli 

Bacillus subtilis 
Bacillus cereus 

Pseudomonas putida 

0 0.05 

0.2 

••• 
::i 

0.15 ._ 

ru! 
jB!J 
mi 0.1 -
~ 
.Ll 
..L.\ 

0.05 -

0 

1 X 10-4 

• 

-1 

1 X 10-3 

fl;.1/t (mol) 

-
1 x 10-2 

~ 3. Dero limosa O)~m1.:& 1i-tJ:g/Jlll/j'.OJ]jljl~. 

putida , Esch erichia coli, Acinetobact er calcoasceti­

cus, Flavobact erium luteus, F. suaveo lens, Str ept ococ­

cus acidominiu s OJ 6 tlOJ$~i* IHffi '2:-ffl,, t.:±g~--c~ 
MoJ1i~T il"i l:J, Micrococcus luteu s, Bacillus cereus, 

B. subtilis, K lebsiera pn eumoniae, A chromobacer cyc­

loclastus .; 0) 5 tiOJ*IBilHi, D. limosa OJft~ J//Jll c tJ 
l:J 1l ta: , , c. c iJ{EJl G iJ, c tJ ..., t.:. J:L~f@~OC !i, Esc­

herichia coli, Acine tobacter calcoasceticus 0) 2 •(.: 
to ,,-r i&*OJ 0.18·da y- 1 H2~ I..,, 'cOJ{iliOJft!Jo/J• 
c tJ l:J flt .: *IB~ 0) cp T f;J: Flavobacterium suaveol ens 

7Jii&'b{th, J:L~M~OCT 0.12·da y- 1 Til"i..., t.:. 

5. :Jl!!jpj;~}jtO)~~l::::&lag~!B 

ft!Jo/Jimt c L, -r OJ i5i!E /IJ!lOC '2:-W2fL ~ tr t.: t~~ O) D. 

0.1 

tt±l!/9ii~l.i ( µ.) 

0.15 0.2 

~ 4. Dero limosa O)±(l:m1.:&1i-t~!ft'Ji!!i1c L 't'O)t:lll~O);fj!HJO)JJ'itf'. 
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0.2 • •• ••• • 
,.... 0.15 .... 
::i 

rul 
~ 
~ 0.1 .... 
~ • .1.l 
..L.I 

0.05 .... • 
0 

0 
I I I 

101 102 103 104 105 

;ij;~;.ll.t (mg/I) 

~5. Dero limosa OJilUi~J;:;&/i'Ty1jiftl/m!OCOJf.3 
fl!. 

0.2 

0 0 lfil$iJKH! 

e tt~t.llHi 

::i 0.15 • '--' 

rul 0 
~ 
~ 0.1 
~ 
.1.l 
..L.I 

0.05 

0 

0 250 500 750 1,000 

~~~l.t (cm• sec-2) 

~ 6. Dero limosa OJ~M1;:;&1i'-t-fhHfHiOCOJJJ!J 
fl!. 

limosa OJ~M~ttt;:J:~ 5 /;:ff-"t-c ~ ~ "t'i¼:> 7-> • .:. OJ 
~;1;,,; D. limosa OJ~M:imOC c j1jiJE/m!OCc OJr.,,1;: tH.X 
ailk;li!~{*;l;{fi,; tL 7->.:. c ;l;{BA,; ;IJ,-z:'i¼;. 7->. .:. OJ$f!lffl/;: 

~ l 1 -c Monod_A>a:-i@J:flT 7-> c OJ•*.l:t.~M:imOC (µ 

max) ti 0.19·day- 1, :ilt!Jo/Jimi"t'i¼:>oj1jiftll;:x._t-t-o* 
fi?lf•~tt (Ks) ti 110 mg•1- 1 c~~~ ;ht:. 

6. ~•~JJ:O):ll?lr:.&1a9~• 
:,Ji;liJf1\'."t'f~ G nt:-~5m~>a:--*1Jo:im~/;:ffi:~ L. 

D. limosa OJ J:t.~M:imOC c OJ~~ >a:-~ff-T o c ~ 6 OJ 
J:. -5 /;:ff-~ no. .:. OJ~tJ>,; D. limosa -z:'ti:/JJrn!HiOC 

~-*~•*~:imOC~-~OJ~&-~OJ~~"t'b"t' 
b, •*1Jo:im0Cb{i!~Et-J,;:1!£ft.-t-ottli•~OJ~~-z:' 
b•*1JoiM£;1;{ 100 cm·sec- 2 >a:-m.:tt:13!'.~"t'J:t.~ 
M:imOCOJfiT~m~,;~ ~t<•*~:imOC~2~ 
cm·sec- 2 >a:-m.:tt:13!'.~"t'~M;l;{o/c~l;:~Jl.W~ no.:. 
c ;l;{BA ,; ;1;, c tJ -:, t: . 

1. ;_g.lJ:O):li,ll:.&la"9"~11 
~11;:~l 1 -C, ~k;\i!~{*OJl~Gno 20°C ;1;,,; 

30°C OJr.,,OJ~k;\i!OJ{!Ji~;I;,,; D. limosa 0Jr,!;tl;{l::.i:r-

1v.:¥- mrni, 1989) >a:-~tl:l"t-7.ic, 44,800J·mol- 1 

"t'i¼:>-:, t:. .:. OJ~~/;:l:, .:. ;hi "Z;'/;:BA G ;1;,1;: ~ ;h -Cl 1 

7., iJWuJ, ia: :§ ~ Aeolosoma hemprichi -z:' 52,300 J · 
mo1-1• Pristina longiseta -z:' 77,400 J ·mol- 1, Nais 

variabilis -z:' 75,300 J · mo1- 1 tJ c· OJf~ (003i: t;l;I;,, 
1997) c.l:t.t'.c: L -CD. limosa ;I;{ 20°C ;I;, G 30°C OJr.,, 
"Z;'/;:J:i,lll.~OJ:ll!JW>a:-.g[:t:t/;: < l 1 .:. c>a:-ff-lIJfTo bOJ"t'i¼:> 
7->. it:, .:. ;f1, * -z:'/;:BA G ;I;,/;:~ ;f1, -Cl 1 7.,JJll~i/J!Jo/JOJ 
f,!;i":£{1::..:,:: * Jv .:¥ - , Paramecium caudatum OJ 85,800 
J·mol- 1, Vorticella microstoma OJ 76,600 J·mol- 1, 

Tetrahymena pyriformis OJ 77,000 J · mo1- 1 tJ. c· (till 
~. 1993; Curd and Vandyke, 1966) c.1:.1:t.t'.c: L -Cb, 
D. limosa ti 20°C ;I;, G 30°C OJ r.,, /;: ~ t:t 7., ~- ii, 
i,lll.OCOJJl!Jfjl>a:-.g[:t:t /;: < l 1.:. c ;l;{BA,; ;1;, c tJ.-:, t:. L ;1;, 
l,tJ;l;i ,;, 35°C 0.J::.OJ7](i,lll./;:~l1 -C~M;l;{o/c~l;:~Jl. 

-~ nt:. .:. tLliit:tf~~i,l~OJ:;r-;;@1;:~lzsJT ob OJ 

"t'i¼:> o c.1:m~~ no. * t:, *• s0c 0.TOJ•{lf:"t'~ 
M~o/c~~~•~n~.:.c.1:~,;. §~7.l<-OJfi7J<i,lll.• 
{11:-z:' ti~Mb{!Nlf"t' i¼:> o .:. c ;l;{ff-PJf ~ tL t:. L ;1;, L tJ 

;I;{,;, ~~7J<Jl!!,fm/iffi~-z:' iiditi\7)<;1;{ 5°C >a:-T~ o .:. c ti 
flf; c~11;1;,, 2001) "t'i¼'i~. iffi'iltOJJl!!,fm/iffi~,;:~i:to 
iifi;•{.1j:-z:'/;:J:7]<i,lll./;:J: D. limosa OJ~M/;:*~ fJ.Jl!Jtll>a:­
&il'~ tJ.l,.:. c.1:;l;{BAG;l;,c.1: tJ.-; t:. 

2. pH O):li,ll:.:&.la"9"~9 
~ 2 ;1;,,; D. limosa OJ~i@ pH •flj:(;:J: pH 5.7~9.2 

OJffiiffl"t'i¼'i 7->.:. c ;l;{BA G ;IJ,-z:'i¼;. 7-> • .:. tL i -z:'/;:, A. 

hemprichi, P. longiseta, N. variabilis tJ c'OJia:=§~-z:' 
pH 9.7OJ71v:h 1J tt•{11:T1;:~l 1 -C~M1;:Jl!Jtjl;l;{[f_{ 
~G;h-Cl 1 7.i (003i:/l;I;,, 1997). it:, pH4.7 0.T 
OJ.{11:-z:' b A. hemprichi, P. longiseta, N. variabilis 
tJ c· OJia::§~/;:~M~Jl.W;I;{~ t -Cl 1 7., (0031:/l;I;,, 

1997) . .:. ;h,,; OJ~~;I;, G, D. limosa OJ~M/;:;&/i'T 
pH OJJlljtjl/;:J: A. hemprichi, P. longiseta, N. variabilis 

tJ. c'OJia::§~c.1:~fJ;.! L -c~ ~, ~1;:~tt-#"-OJiH1: 
;l;i{!fl,~mt;l;{i¼:,7.,.:. c.1:;l;{BA ,;;1;,c.1: tJ.-; t:. t:t:· L, i'/5 
lli:i:J:q;: D. limosa 0Jftffl;£'.!Jo/JOJ~fft~OJ:lllJl!li;:J:. ~ 
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pH O)~i/J7'Ji~ t::, WAA~'.iE pH 7'Ji 5.2 c'!i~iH&1.: 
6.1, WAA~'.iE pH 7'Ji 9.7 c'li±t'.f.1&1.: 8.5 c ts.-, t:. 

1) :,,®tli\0)7,E\~.l:t$~~{t~-li--r1it: pH 1.:~7.,~ 
~c'li, WAA~'.iE pH 7'Ji 5.7 O)~~. t{f.1& pH 7'Ji 6.6 
c.tJ.-,t:. l,f';ti,O)~~pH 1.:tn,-r{:i, ~mm~m 
l't=~~5tm~,.: ~ 1J ~'.iE Lt: pH c:1:.1:tt<: L -r, 1J / 
~tli\O)i.E\~.l:t$~~{t~-li--r1it: pH/.:~ 7->~~c'~ 
•wira~i:j:10) pH ~i/J~ll\~lj\~ < mu. 7.,.:. C tJioJIJEc' 
©-, t:. .:. nli~.i~1.:1iiti1JE7'Ji© 7-> t:¥Jc'© 7-> c 1s 
x.. Gno . .:. 0) 1J :,,®tli\O)i.E\~.l:t$~~1t~ -1!-rfi 
ts.-, t:~~tJ, G b D. limosa O)~M:1.::&li'T pH O)fj 
tllti, pH 5.7 tJ, G pH 9.2 O)frjlffic'(i D. limosa O)~ 
M:l.:::k ~ tJJJtllliti.{Q'J G ntJ. l' cl' -5 i,,]~0)~*7'Ji1i 
Gnt:. ~ • ::ki7'JLU1i7'J, (1999) Ii, @:~j/J!Jo/Jfj:€:;il. 
ffi Vorticella microstoma 1.:::toito pH -"'.O)~§l:tt(i, 
pH 6.5~7.5 7'Ji~~ pH c'© IJ, pH 8.0 )2..(J:c'(i~~ 
T 7->.:. c ~ffi"15' L "t'l' 7->. i"tJ.b !,, iffl1/tO)~ffi~F7J< 
~xt~c Lt:~!Jo/J&l/1!.!l!~/.:::lol'L, t±:lm.Jp]jJJtO)j\j/jl,@: 
~ ilJ !Jo/] til :€: ;R ffi V. microstoma c .l:t ft T 7., c D. 

limosa 0) pH 1.: xti" 7., itttfrilffitJi::k ~ l '. .:. 0) .:. c 7Jl 
G~!Jo/JWt~O)/ll!,!*/iffi~l.:::lol'"t', pH (;I: D. limosa 0) 

~M:l.:::k~ tJfjfll~:&li'T~~lzsFft.:(;l:tJ GtJ.l'.:. C 
tJiaJJ .; tJ, c:1: ts. ., t:. 

3. ~i.l~©~Jll:.&la:j"~ll'-
D. limosa O)~M:~/Jt(;I:, 1J :,,~1iitii~i.!/Jt 0.0005 

mo! )2..(J: c' -$~ L, 0.0007 mo! )2..(J: c' 0 /.: tJ 7., .:. c 
7'Ji ajj G tJ, c ts. -, t::. OO'ti: Ii tJ, ( 1997) (;I:, A. hempr­

ichi, P. longiseta, N. variabilis ts. c'0)1t:€;ffiO)tli\i,!)Jt 
ittt 0.04 mo! )2..(J:c'~M:tJi7't~1.:~Jl.~~ ;tl,7.,.:. c ~ 
ffi"15' L "t'l' 7-> . .:. O)ffi"15'1.:.l:tt<'. L -r, D. limosa (i:\lf L 
< i\liil ,~§l:tt, :/#!§"TtL!;fft\;l ,iJ'ttc'© 7.,.:. c tJiajj G 
7J>c'©7.>. ~ • ::ki7'1Wli7J> (1999) (;I:, @:~j/J!Jo/jtj:€; 
;iJ.ffiO) V. microstoma c' {:itli\i,!)Jt7'Ji 0.04 mo! )2..(J:1.: 
j\j/j i 7-> c Ii c A, c:·~M:tJiWQ'J G n tJ l' .:. c ~ffi"15' L -r 
::lo IJ, D. limosa O)ij[i_!)Jtitf~(i:\lf L < f,f,\;l'.:. c MJJ 
.; tJ, c' © o. .:. n .; O)~*tJ, .; :ij{ifJJt ,.: xti" o ittttJi 
fftl' D. limosa Ii, iffl1/tO)~ffi*~F7J<~!ll!,!.!l!i"7.>~!Jo/J 
/ll!,!_!l!/jffi~~/.: ::lo l, "'[:ij{i,!)Jt7'Jii\liii 7., ~ft!:""f c' li~f'fc' ~ 

f't±:lm L tJ.l,.:. c tJiajj GtJ, c tJ-, t:. .:. 0).:. c Ii, ~ 
~O)&l!!,!_!l!/jffi~O)~!Jo/Jllfi:1.:::lol'"t', A. hemprichi, P. lon­

giseta, N. variabilis tJ c:· 0) 1t :€: ffi 1.: .l:t t<'. L -r D. 

limosa O)t±:lm_Jp]j)Jt7'Jift\;l'.:. c ~:iFP~i" 7-> b O)c'© 7., 

c:1:1s;t Gn7.>. 

4. jt~;ffic L, t©t:lilffi©fUJi©~Jll:.&lif'j"~lf 
D. limosa O)*!lo/Jimic tJ I) 1it:*1Hffi 6 lili, l 'Tn 

b A. hemprichi, P. longiseta, N. variabilis <c,0)1a:€;ffi 

/.: ::lo l' -r b *!Jo/Ji@: c tJ IJ 1it:lil!c' ©-, t:. D. limosa 
0) *!Jo/1 iJil( c L -r :;;,:~ ~ c' © -, t: 5 li 0) 17'1, Bacillus 

cereus, B. subtilis, Achromobacer cycloclastus 0) 3 li 
(;I:, Aeolosoma hemprichi, P. longiseta, N. variabilis 

G0)1t:£:ffil.:::lol'"t' b*!Jo/Ji@:c tJ I) 1itJ.7'J,-, t:lil!c' 
©-, t: . .:. ;ti, G 0)$~7'J, G, D. limosa O)*!lo/Ji@:c L -r 
0)$1Hffiffi (.: xti" 7., 111iifft~ (;I:, A. hemprichi, P. long­

iseta, N. variabilis G 0)1t:€;ffi c ffifk-l L -r l' 7., .:. c 7'Ji 
aJj G tJ, c' © 7.,. i t:, A. hemprichi, P. longiseta, N. 

variabilis G 0)1t:£:ffic' (;!:*!Jo/Ji@: c tJ IJ 1it: Micro­

coccus luteus ::lo~ rJ Klebsiera pneumoniae 7'Ji D. 

limosa O)*!Jo/li@: c tJ I'.) 1itJ.l,.:. c:1: tJiaJJ.; tJ, c tJ-, t:. 
.:. 0)$~(;1:, D. limosa 7'Ji A. hemprichi, P. longiseta, 

N. variabilis G0)1t:£:ffil.:.l:tt<'. L -r~*ttc'© 7->.:. c 
~:iFP~T 7., b 0) c' © 7.,. ~!Jo/j/ll!,!*ffip;i lii.E\~t{f•* c' 
©IJ, ~fi0)*1Hffiffi7'Ji~ltL, tJ,--:::>-'c-O){ft:1:i{t.l:t${:i 
~;t T~{t L -r l' 7., .:. c 7'Ji:'.J;[] G n "t' l' 7., (Sudo and 
Aiba, 1973) bi, ~fflO)*IHffiffi~*!Jo/Jimi c L -5 7->.:. c 
!ii.E\~t:,!fff*c'© 7->~!Jo/J/ll!,!.!l!ffip;Jl.:'.iE:ffT 7->J:c'O)&:', 
~~ft!:c' © 7., c 1s ;t G n 7.,. D. limosa 7'Ji A. hempr­

ichi, P. longiseta, N. variabilis G 0) 1t :€:ffi /.: .l:tt<'. L -r 
~*'t~c'© 7.,.:. c Ii, ~ffi,~O)~!Jo/j/ll!,!_!l!/iffi~(.:::lol'"t' 
t±:lmlpJjJJttJiffl; l' .:. C ~:iF~T 7., b 0) c' © 7., C 1s' ;t ,; n 
7.,, lfi:liJf~(.:~ I) ajj '?7J' C tJ-, t:*!lo/Ji@:c L "'[O)*IHffi 
1.:x"J'i" 7-> iJHR't~ !i, *!Jo/Ji@: c L -r O)*IHffiffiO) 1" 7 1,. 

~- ~•tt, :ll·tt, ~~·tt::to~rJffif;t;;JvZ51~cO)tJ,tJ,v 
IJ (~ • 1/ilfi: 1itJ,, 1999) 7'Ji © 7., c :tt'.iE ~ n 7.,. @:~ 
i1J !Jo/] 0) Vorticella microstoma ::lo ~ rJ Histriculus 

vora.x 1.:xt L -r !i/ff~tJ *!Jo/Ji@: c tJ .; tH,.:. c 7'Jiffi"15' 
(fffi~, 1993) ~ n -r l' 7., Acinetobacter calcoasceti­

cus Ii, D. limosa c'li~bi\f/il'.l:t~M:~/Jt~:iFLt:. 
-nc' (;I:, D. limosa ~ (;I: t:: ¥J Aeolosoma hemprichi, 

P. longiseta, N. variabilis G0)1t:€;ffic'li, l'Tnl.: 
::lo l '-r b *!Jo/Jim! c tJ G tJ tJ, -, t: Bacillus cereus ::lo~ 
'(J B. subtilis tJi@:~j/J!Jo/10) V. microstoma :to~ '(J H. 

vorax 1.:xt L -r li!ff~tJ*!Jo/Ji@:c tJ 7->.:. c 7'Jiffi"15' (fffi 
~. 1993) ~tL"t'l'o. ~lj\j/J!Jo/j0)*1Hffiffil.:xti"7.>~ 
tR:iltttO)~ITI.:--:::> l ,-r !i~1U!tJ. 7.>;J;[]~O)~ffi7'Ji&:",~ 
c:1:1s;t Gn7.>. 

5. jt~;,1~0)~~1:.&laj"~W 
:llt!Jo/Ji@: c L -r 0)757/eil/Jt ~ ~{t ~ -Ii-t:~~O) D. 

limosa O)~M:~tt1.: Monod :i:\ rnUt, 1977) ~iffliffl 

L "t'~'.iELt: µ max Ii 0.19·day- 1, Ks (;I: 110 mg· 
1- 1 c'©-of: . .:.;ti,GO)~*li, A.hemprichi,P. long­

iseta, N. variabilis G 0)1t:€:ffic'ffi"15' (§fil'ti:litJ,, 
1997) ~ n "'[ l' 7.,fii[c lili'l,,Jl)<*c'©-, t:. i"tJ. b 

!,, @:~j/J!Jo/J (Sudo and Aiba, 1973) ·Nisffi (~Ii 
tJ,, 1998) c'ffi"15"~tL-rl,7.,Ksfii[20~40mg·l- 1 

1.:.l:tt<'.T 7., c *!Jo/JtiJHD1J7'Ji,j, ~ <, *!Jo/Ji.!1Jt7'Ji D. 

limosa O)~M:1.::;k~ < JJW~:&T.:. c ~;if-~ L "t'l' 
7->. it:, i\f/il'i5ileil/Jtl.:::lol'"t'b~M:7'Ji~Jl.~~n7.> 
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i:. c !i tJ <, +:St 1::.J:Ufi:iJllEt:' il':i 7., .:. c i)ISJI G i], c 
tJ. "? t::.. .:. OJ.:. c !i, ~!/m~OJ ~ -5 tJ.EE\l.'11:: L t::.~iil 
13{~/IE.tj:Jt? b D. limosa bl~.~- L -Cl, 7.,.:. c i], G U:I 
--:it:t Gtto. it::., D. limosa i/1~!/m~l::.-/fr!:i(t-Jl::.Xi:'.~ 
L ~Tl\ L. C ~~li:T 7., c, ~l 1~i1Ei!l3il::.:s l 1""[ D. 

limosa OJtf/ij!f.5tJ:il!Jii7' c tJ 7., .:. c ti, ~ilE.OJtm~ 
I::.~ o ~i/Ei.l.x:S:11::c~!/m~OJ§l!ffil::.~.g. L -Cl' 7.,.:. c 
~:if-PJg-t ob 0) c~~ Gno. 

6. illHft~[tO)ifHmf;:&1ag~IJ 
tl]H~iM'!l3i~:iii7'1J•iil3il::.~~ L -c~tt Lt::.~"=• ~ 

6 1::.;if-~ n 7., c :s ~, D. limosa OJ.l:l::if/ij!;iil3{ ti:iii* 
1J•iiJ3iil{ 100 cm·sec- 2 ~m~t:~~-z;Jj~~§l:!:t, 
:iii7'1J•iiJ3ib{ 250 cm· sec- 2 ~m~ o c if/ij!ni:¥c~ 
1::.~il.~~nt::.. c.tt.GOJ$~!iD. limosa OJJ1N~iM'!l3i 
1::. tt-t o itttn({Jf l'.:. c ~;g~T o b OJ -z; il':i o. D. 

limosa c la) t ~c§• t? il':i 7., A. hemprichi (i, :iii7'1J• 
;iil3{ 920 cm· sec- 2 $f4T 1::. :s l, -C b if/ij! 1::. ~ < I.; 
~bl&_(itJ. l' C:. c i){SJI Gil>/::.~ tt -Cl, o. ~/jffig)!:!::.:s 
l '-C (i, A. hemprichi, P. longiseta :S ~ r.J N. variabi­

lis tJ c:·OJ~c§• i::..l:1::'3<'. L -C D. limosa OJi±l~JVPli13iili 
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Small aquatic oligochaetes are the typical meta­
zoa found frequently in the activated sludge and 
bio-film from wastewater treatment system. Effect 
of environmental factors on growth characteristics 
of aquatic oligochaetes, Dero limosa was in-

vestigated. Using a sterilized activated sludge as 
the metazoan food, the monoxenic growth rate of 
D. limosa, the effects of temperature, pH, phos­
phate buffer solution concentration, shake stress, 
food concentration were measured. Optimum tem­
perature of D. limosa was 30°C. Energy for activa­
tion was 44,800 J·mo1- 1• The optimum pH values 
in cultivating were ranged from 5.7 to 9.2. Phos­
phate buffer concentration which D. limosa could 
grow normally was 0.0003 M. Bacterial strain 
such as Pseudomonas putida, Escherichia coli, Aci­
netobacter calcoasceticus, Flavobacterium luteus, F. 
suaveolens, Streptococcus acidominius were able to 
become food for D. limosa. The other hand, bacte­
rial strain such as Micrococcus luteus, Bacillus 
cereus, B. subtilis, Klebsiera pneumoniae, Achromo­
bacer cycloclastus, were not able to become food for 
D. limosa. The endurance against shake stress was 
lower than A. hemprichi, P. longiseta and N. variabi­
lis. Shake stress was also important factor for the 
growth characteristics of D. limosa. 
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