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Calorimetric Evaluation of Antimicrobial and Antifungal Activity
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Antimicrobial activities were investigated using a calorimeter capable of measuring the

heat evolved when soil microbes multiplied in the soil. The peak of heat evolution due to microbial

growth with metabolic degradation of glucose in the soil shifted toward a longer incubation as

the concentration of antimicrobial agent in soil increased. Their values of MIC (minimum inhibitory

concentration) for the antimicrobial activities were determined using the non-competitive inhibition
kinetic model proposed by Takahashi et al. Antifungal activities of TBZ (2-(4'-Thiazolyl)-

benzimidazole) against Aspergillus niger were evaluated by this method.
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Fig.2 Effect of calcined colemanite at 500 C on soil
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Fig.3 Heat evolution process, Q(f),transformed from
g(1) in Fig.2.
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Fig.4 Drug potency curves of calcined colemanite

against soil microbes.
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Table 1 Antimicrobial parameters.

m Kd Mg | e & | mac
Calwined
wol eanamite 1.83 114 107 | D42 | 141 | 1LBS
Ca0* 2B, 0, 1.06 LG 1w | 053 | 078 | 224
. (=] . 1.66 03T | 55 . 073 | 101 | 137 .
Mz 1.66 092 0es 0.51 0.5 151
Tnoaysais e Ag-geolite 1.47 0lg ©31 | D90 | 05 | 122
. | l LAVANDE [ 048 il | 24 [ 082 | 033 | LTO I
essertial odl | LEMON 0.53 [U%5] 033 | 077 | 037 | 205
- - herseradish - 0.7 .23 | 015 . 08 | 021 | 286 .
Spiee .L'inh:umm: | 216 LUE:R ] | el | 216 | 1.74 | 064 |
anvinierobial ;A';.Illll!;llji-nq'mmh: 111 |osT=10? | 001 [3948| 0e3 | ooz
components in | Fr— .
spuce aldehyde 226 (093=10- | DS | 327 | 200 | 006G
Ovgame caechn 1.0% 163 162 075 | 031 | 471
* urmt; wito
226

Netsu Sokutei 33 (5) 2006




BEEt i X B HUH - i ORT

1.2% 14%

1
Do U_S.%l.p:’-}; _

04% ) /],

270

0.2%

> 170
=
=~ 120
—
=
o

70

20

-30

o 25 50 75 100 125
t/h

Toppm

200

150

100 |

g I uv

A0 7

Fig.8 Effect of allylisothiocyanate on soil microbe
growth.
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Fig.10 Drug potency curves of TBZ against Aspergillus

niger.

ETEDLILDbhrolz, AHHVZYETIE, b3
KA 7 F 2 0DSUIERERIAN (140 IRERLAN) 2505 %
I LTWh,

3.3 #HLUEFH

Fig.9 [CTBZ DR % 25 2 THRHUSIRIN L 72 & X kg5
=TT L) ERT KIDOLHLNL LI IZ, o
ADT T v TIBEB LBV, TBZERIML VI Y b
T—)L (0 ppm) TIIFEADPBE SNz, —J7, b
TBZZHEML7zbDEWwInd a2y b — L&KL T,
ZDWFENE L % DIZONT, FEEORFIENATLD &
B EEHIT, FBEMBMOTE LAY DRI % 272,
L7255, TBZ I U DAINBHESE % 2 DIREEIARKAT L T
PS5 2 & & BEETCBEIIT & 2 HE TR E N7z,

22T, UOIREMEEDEN T, Fig9 IR
DIEE (o) \ET D FTORBEFROENRE LT, [
PUHIDH IR EN TV B E D, (1) &, WnEhT
WHRWIEED 1, (0) L DERTRZ &, 1o (0)/te ()1, HJl



Table 2 Antifungal parameters.
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