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Studies on the Preservation Effect on Agricultural Products
by the Irradiation of Ultraviolet Ray

I. Construction of Experimental Irradiation Apparatus

Akibumi DANNO, Mitsuru MiYAZATO, Etsuji ISHIGURO and Takahide NAKAYAMA
(Laboratory of Agricultural Physics)
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Fig. 1. Schematic diagram of the irradiation
apparatus with its associated electric
circuit.
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Fig. 2. Arrangement of ultraviolet lamps in the
irradiation-apparatus.
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Fig. 3. Calculated relative intensities as a func-
tion of distance from ultraviolet lamps.
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Fig. 4. Relative intensity distributions on the
irradiation table under the irradiation
of 4 ultraviolet lamps at 25cm.
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Fig. 5. Relative intensities measured by blue films under their radiation of 4 ultraviolet lamps.
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Fig. 6. Relative intensities measured by blue
films as a function of distance from
4 ultraviolet lamps.
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Fig. 7. Relative intensities measured by blue films in water under the irradiation of 4

ultraviolet lamps at 25cm.
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Fig. 8. Relative intensities measured by blue
films in water as functions of exposure
time and the depth of water under
the irradiation of 4 ultraviolet lamps
at 25 cm.
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Fig. 9. Survival curves of Yeasts under the
irradiation of 4 ultraviolet lamps at
25cm.
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Table 1. Exposure-time of D,, for Yeasts under

the irradiation of 4 ultraviolet lamps
at 25cm

Exposure-time

Yeast D,, (¢W sec. /cm?)

(sec.)
Sacch L9 6300 (Kawamoto, 1970)
cerevisiae 3300 (Saito, 1974)
C. utilis 2.1 S
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Summary

By destroying or inhibiting the growth of microorganisms in food, ultraviolet ray has been noted
to be capable of preserving the quality of a number of food items in their original states for
considerable periods of time. What the present study aims is to construct an experimental irradiation
apparatus of ultraviolet ray with a wavelength of 253.7 nm in a large capacity to be used for the
investigation of the preservation of agricultural products.

The irradiation apparatus assembled with 4 ultraviolet lamps, each of 45 W, was constructed.
Samples were irradiated on an irradiation table under the lamps. Distance between the lamps and
the irradiation table could be adjusted.

Intensity distribution of ultraviolet ray in the apparatus was measured in accordance with the
blackness of blue films, and then the intensities were compared with the culculated ones. With the
use of this apparatus, several kinds of yeasts, such as Saccharomyces cerevisiae and Candida wutilis,
were irradiated. Survival curves and Dj, values of these yeasts were measured.



