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Inhibition of Hyphal Growth of the Fungus Alternaria alternata by
Chlorine Dioxide Gas at Very Low Concentrations
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The efficacy of chlorine dioxide (ClO,) gas at very low concentrations for hyphal growth of Alternaria alternata
related to fungal allergy was evaluated using a fungus detector. The fungus detector is a plastic sheet with a drop of
spore-suspending medium, and it makes possible clear observations of hyphal growth with a light microscope. ClO, gas
(average 0.075 ppm, 0.21 ug/1) inhibited hyphal growth of the fungus, but not germination of fungal spores. The
hyphal length was more than 1780 um under air conditions (control) and 49+ 17 um under CIO, gas conditions for 72 h.
According to the international chemical safety card, threshold limit values for ClO, gas are 0.1 ppm as an 8-h time-
weight average and 0.3 ppm as a 15 min short-term exposure limit. From these data, we propose that treatment with
Cl0O, gas at very low concentrations in space is a useful tool for the growth inhibition of fungi in the fields of food, medi-

cine, efc. without adverse effects.
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Fig. 1. Illustration of a Model Space Made Using a 100 1 Ted-
lar Bag

The experiments were performed in the dark to prevent photo inactiva-
tion of ClO, gas. The ClO, gas was produced from to add a ClO, solution
into the bag. The gas in the model space was stirred by a magnetic stirrer dur-
ing the evaluation. The concentration of ClO, gas in the model space was
measured by a ClO, measuring device. A fungus detector was placed on the
bottom in a hole made in the agar gel.
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Fig. 2. Time Course of Changes in Concentration of ClO,
Gas in the Model Space
*The background level of C1O, gas was about 0.003 ppm. **To take pic-
tures, the fungus detector was placed outside the model space. (| ) A ClO,
solution was added into the bag. (--) An average value of concentration of
ClO, gas in the model space was 0.075 ppm except for * and **.
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Fig. 3. Effect of ClO, Gas at Very Low Concentrations on
Hyphal Growth of Alternaria alternata Using the Fungus
Detector

The left side shows control experiments, the right side shows experi-
ments of treatment with Cl1O, gas. (A) and (B) show pictures from the same
fungus detector except for with a scale different. A half circle on the pictures
shows a drop of spore-suspending medium (diameter, about 2 mm). Parti-
cles inside the half circle show fungal spores. (C) Effect of replacement of

ClO, gas by air on the hyphal growth-inhibitory effect of ClO, gas at very low

concentrations. After the fungus detector was exposed to ClO, gas at very

low concentrations for 72 h, the ClO, gas in the model space was replaced by

air, and it was exposed to air for 24 h.
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Table 1. The Inhibitory Effect of Cl1O, Gas at Very Low Con-
centrations on Hyphal Growth of Alternaria alternata

Hyphal length (um)

Exposure
period Air ClO, gas
(h) (Control) (Ave. 0.075 ppm)
24 750+ 169 28+4
48 >1780 48+18
72 >1780 49+17

The hyphae were not observed at the initial time. Values represent mean
+S.D. (n=12—14).
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ZIRT B RREEN S DA RBAIREE X 5.

NERH—ZHWTHEDKREL 5WERED,
HBENFED TRVWEREENZERINR I ERRRTE
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AR RIEICHIH TE 2NN H S, ZOHEITH
WCTH T "MIANDHT A DRl 72 & E1E, —
AL TN A 2N T E DGR T 1 VY —%5 7

N EIZELD A UT L ATEE T H A 5.

B#IZ, SHOERTIZIETIVERENO ik
FHADFREROCEDORE D> bO— )L FE T T
N2, FEREUTRENON ZEE DL
MRELBo/ ZOREID NO—)LZEMrIC
FHELS TENUILR2EEGENHERTEEED
2720, ERAE TOHEHFENIEEITILNSTHA
I, ERTHWEERTIEID S, EHEELL TH
S5NTVWET T RARI T LD DNEI—O0F T A
IR U T b MR 7 — i 327 X 1T K D Rk
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