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Abstract
 

A new method of bioassay for environmental chemical pollutants has been studied estimating the heat 

resulting from microbial metabolic processes. We measured 12 agricaltural chemicals used in golf links 

with this method. It has already been known that TPN, Thiuram, and Oxine-copper give efficient influ

ences upon the growth activity of Saccharomyces cervisiae IFO10149 from the data on the differences 

of growth thermograms in the concentrartion range of O~10mg/£. In this experiment, we checked the 

growth activity at lower concentration range of Or- Img/£ for 12 agricaltural chemicals and have ob

tained the conclusions that our method is enough to estimate the environmental toxic level about TPN. 

Thiuram, Captan. 

Key Words : ~dia!IJ~ heat measurement, f\,;~~ Metabolic Heat, M£J: yeast, m9iH 
-lj--.::c-:~i7 L; growth thermogram, mM~~~f{ growth rate constant, 
m9iHJ!!M;~f{ constant as evaluated from the retardation of growth, ttm 
Mr5'11 specific growth activity 

~:. c ~:J: ~, flfiJ~O){~"F!I!1~O).tt vA\)vtltlit~r:~.r;t L. 6'J r:: 
~:'t!l!1O)!f!HjH){-I;';~n:f$:J T~:'t-t ~~.sJ:lf~.~{~ l"~~J:5~~~c, .~*fi.ttW1Iffi~ill~~fl5:'cO) 

~~~G, ~hJ:~~Gh~~:'t!l!1O)~~~-.::cif7b~M l"~ ~J'i1'::t7 'y t1' 'f:t~O)-Jct~~ ~(jgtttltib~c~~ 

ffi'-t ~:. c r:J::J T, ~~rpO):ff~!I!1~, t'~H:{~"F!I!1~O). Gh~o ~@]¥G'ff-t~~~l"r;l:,~:'t!l!1c GTM-at Saccharo

tt vA\)v~rejl:lH/ ~.!iEBr:W1lffi~-t~:. c ~ §II¥J c lJ.:.fiJf myces cerevisiae ~, {~"F!I!1~ c GT~~~o) r::f)v7:!jj 

~~~~T~~o ~~, _a ffiMG~J:~~~~.~.~ l"~ffl~h~.~~J:~*~ffi~O)~~~~~~~m.m 

~fflv't.:, *JlUlf. t!il,[M, ~ilBH:JPTO).~m1Jor:J:~ ~J l"l;~V!jfJ~hTv'~~MtilJ~~fflGT, ~~HTv'. ~O) 

fI;;~~.~{~O)i!lU~l", ~~i;5ttO)tJ~{ftffEB~{~tlti!1!~l" .ttW1lffiH1t~:. ctltl"~t.:o 

~~:. ctlt¥G'ff~ h TP~o 1) ~:'t!l!1O)fI;;~~~{~~i!lU~-t 

--21

I 



II ~,~:n;! 

1 ~.:n;zO)lIII~ 

YPD ±J5- ±l!J I: f)) JtjM~ :::r -IE I: L t: Mffl: Saccharomyces 
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(4) ~A ~ 

· :~i JV::J - A (IJkBIHl:"Ff*J:t~ :ff:) 
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.~O)fllj .~~M1'~ ifjffl~M;~ (tc (0) /ta (i) ifj$J*~!t (11 i /Ilm ) 

TPN (mg/ £) 50%~!Ll1::1'J3t 100%~Jll1: i'lJ3t 50%~Jll1:1'~ 100%~Jll1:1'~ 
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~ ~ @ 

~ ~ ® 

~ ~ @ 
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@]1!ilH~UJl!O)J'\ : Y=47. 94X- 5.69 
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.~O)fj~ .~~M¥Jut :ijlMi!!~It (ta(O) /ta(j)) :ijlMJ!It.lt (Jl i /Jlm) 
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(mg/ R) 

2.68 
(mg/ R) 
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(mg/ R) 

2.49 
(mg/ R) 
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200.0 JLV 

lSO.0JLV 

100.0 JLV 

50,OJLV 

O.OJLV 

Omg/L 

32 64 96 IIlWlI;¥r., 

(0. Img/L Z:' C:: O)m~-t:T-'£:if '7LO)~ft) 

~-5 :::t:t-://~0):ijlM~-~if5b 

o 0.5 1.5 

;am: (rng/L) 
2.5 

.llC::i1!}j£~r"'O)f~~f*~ : 0.77 
@]!JfflffIJ~O)Jt : Y=O. 3352exp (2.027X) 

~- 6 :::t:t-://~¥JItci!!~llifr", 

:f-"\"7·~/ 

:t-"\"75/0~lmg/RO):ijlM~-~if5b~~-7. :ijl 

~~J.ll1:.¥1~~*- 41:~9. :t-"\"75/11. TPN cJ:. < ftj 

k:ijl~~-~if5b~~G .•M~mffi.<~Gh~~ ¥I 

Itffi.<~~c.M~mffi~Gh~. ~k~-8~~9J:.5 
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1!I.:±J1J 
200.0 JLV 

Orng/L 

lSO.0JLV 

lOO.OJLV 

5O.0JLV 

O.OJLV 

16 40 64 88 JIlll~1lIl 

(O.lmg/L Z:'c::O)m~-t:T-'£:!l'7LO)~ft) 

~-7 :t-"\"75/0):ijl~~-~if5b 

0.5 1.5 

;,Ill (mg/L) 

{Ill c::i1!}j£~r"'O)~~f*~: 0.99 
@]!Jffloo:~O)Jt: Y=45. 25X-0. 082 

~-8 :t-"\"75/¥lItci!!~Ilif~ 

l1:.t.lItfX:n jt I: :ijl~i!!~It( t a (0) / t a(i)) J:. IJ *~ t: fii 

O):n~ :ijl~J!~tt~i/Jl~J:.IJ*~k.J:.IJ~. ~G 

-:J~n!!J\~ < ts-» T~'~. ~t.:. 50%~J.ll1:.tlItC100%~J.ll1:.tI 

~ c \.'11. 50MJ.ll1:.¥lIt O):nn!li G-:J ~ n!!J\~ ~, z C n!5tn' 

~ t.:. 

::,0)::,cJ:.IJM.cGk.~~J:.~M.:ijl~ffitt~M9~ 

;fj$'t1fiffiffi~: -:J ~ 'T 11:ijlMi!!~It,: J:. ~ 50 %1llI.l1:.¥I~ I: J:. IJ 

fi50)ffi, .~~G-:J~ffi~~<tt.i¥J~JtGk~-5ffi~ 

Gh~ z; Cn!5tn'~ tz: ~t.:~ - 5 ~~ - 8 I:~ Gt.:J:. 51:. 

:::t:t-://~~~~,lmg/R:::t-~-O)tlIt••\.'~. tlIt 

c:ijl~i!!~Ilif~~W!.i¥J~~f*ffiS~::,cffi••\.'~k. 
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.~O)fjm .~~fWlll3r !f!Bmi!!~l3r (ta(O)/ta(i)) !f!Bl~l3r!t (11 i /Ilm) 

:f--\"' f$7 :/ (mg/ R) 50% ~ill1:.l3r 100% ~ill1:11l3r 50% ~ill1:11l3r 100% ~ill1: 11l3r 

~ ~ CD 

~ ~ ® 

~ ~ ® 

~ ~ CD 

O~l 
0.67 

(mg/ R) 
5. 38 

(mg/ R) 
1.61 

(mg/ R) 
4. 59 

(mg/ R) 

O~l 
O. 36 

(mg/ R) 
1. 54 

(mg/ R) 
1. 50 

(mg/ R) 
3. 28 

(mg/ R) 

O~l 
1. 16 

(mg/ R) 
2.69 

(mg/ R) 
2. 17 

(mg/ R) 
2.91 

(mg/ R) 

O~l 
O. 33 

(mg/ R) 
1.46 

(mg/ R) 
6. 72 

(mg/ R) 
16.14 

(mg/ R) 

.~O)fjm 

T P N 

'f 9 =;; i, 

:f -\"' 7° :$7 :/ 

-'jl :H;j fit! 

0.84 

1. 54 

3. 00 

!f!Bl~l3r!t (11 i /Ilm) I::J::.Q 
50%~ill1:11l3r (mg/R) 

~ fit! 0) ~~ 

O. 94 

1. 16 

5.22 

.~O)fjm 

T P N 

'f- 9 =;; i, 

:f- -\"' 7° :$7 :/ 

-'jl :H;j fit! 

2. 93 

3. 50 

6. 73 

v * C /I) 

~~~l3r tl: (11 i /Ilm) I::J::.Q 
100%~ill1:.l3r (mg/ R) 

~ fit! 0) ~~ 

2.47 

4.09 

13.23 

!f!Bli!!~l3r (to (0) / ta (i)) I::J::.Q 
50%~ill1:ill3r (mg/ R) 

-'jl :H;j fit! 

0.31 

0.88 

O. 63 

~ fit! 0) ~ 

0.23 

0.64 

O. 83 

~~i!!~l3r (ta(O)/ta(i)) 1::J::.Q 
100%~ill1:11l3r (mg/R) 

-'jl :H;j fit! 

1. 51 

2.67 

2. 77 

~fit!0) ~~ 

1. 56 

0.48 

3. 92 

etltvtl'-:J t-:o A,-f&O)~'lHJ:, $-< O)ft*!lo/J~O)~Jl-+T-'f: 

:::f)v7~.~O)m£tfit!IJ:, TPNtltO.4mg/ R, 'f-9=;;.b.tlt ~=;;.b.T-:$7~~T, J::fJ~ill3rl'O)W~~$O)~li, ~G 

O. 06mg/ R, :;t:f- ~ :/ ~ tltO. 4mg/ R, :f--\"' 7° :$7 :/ tit 3 mg/ T, J:: fJ~~tEtlti\11i~'M£tXfJ:ft!!O)1l'&1:!lo/JO)~~l'.;Ii).Qo ~
 

Rl'.;Ii).Q 0 A,-@]M:!ffl G t-:.~O) -S !>, ~Jli!!~l3r I::J::.Q 5 0 % t-:, ~~*~l3rO)rt>JJ:I::J~'TIJ:, -+T:/7°)vO)WilI~~t!~I3~
 

~ill1:tl!iUT P NtitO. 31mg/ R, :f--\"'7°:$7 :/titO. 63mg/ Rl' T, ~f::~iNHT-:JT~' <~,~tlt.;li).Q e~x T~'.Qo
 

.;Ii) o. f~~fit! e l::ffl'lPIfjl3rtl\ ~:hYT e ts. -:J -n'.Qo ~ t-:
 

Q4mg/RO).l3r~~~.QTP~ :f--\"'~:$7:/O)~Jli!!~~M
 3t ifD: 

1J:10~20~ra'l'.;Ii).Q::' etl' G, ~~f'Fffltlt%l~'.~f::J~'T 1) .a*~ ffi"~%:.a~~.~mt:/:$7-~. ~ 
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