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Table 1. Several microorganisms spoiling vegetables and fruits

Microorganism Irradiated strain Vegetables and fruits
Gray mould Botrytis cinerea (1AM 5126) Strawberry, Grape, Tomato
Soft rot Rhizopus nigricans (IAM 6021) Strawberry, (Bread)
Common green mould Penicillium digitatum (IFO 7876) Citrus fruit
Blue mould Penicillium italicum (IFO 8958) Citrus fruit
Blue mould Penicillium expansum (IFO 7100) Fruit, (Bread)

Bacteria Escherichia coli 1AM 1264, IAM 1016) (Milk)
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Fig. I. Survival curve of Borrytis cinerea (1AM
5126) irradiated with ultraviolet with 5 lamps
at 33 cm.

(UV intensity: 2.9 mW/cm?)
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Fig. 2. Survival curve of Botrytis cinerea (1AM
5126) irradiated with gamma ray from
Cs~137 of 3690 Ci.

(Dose rate: 7.3 krad/h)
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Fig. 3. Survival curve of Rhizopus nigricans (1AM
6021) irradiated with ultraviolet with 5
lamps at 33 cm.

(UV intensity: 2.25-2.7 mW/cm?)
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Fig. 4. Survival curve of Rhizopus nigricans (1AM
6021) irradiated with gamma ray from
Cs—137 of 3690 Ci.

(Dose rate: 7.1 krad/h)
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Fig. 5. Survival curves of Penicilliums (IFO 7876,
IFO 8958, IFO 7100) irradiated with ultra-
violet with 5 lamps at 33 cm.

(UV intensity: 2.34-2.9 mW/cm?)
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Fig. 6. Survival curve of Penicillium expansum (IFQ
7100) irradiated with gamma ray from
Cs-137 of 3690 Ci.

(Dose rate: 7.1 krad/h)
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Fig. 7. Survival curves of Escherichia coli (IAM
1264 and IAM 1016) irradiated with ultra-
violet with 1 lamp at 41 cm.

(UV intensity: 1.00 mW/cm?)
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Fig. 8. Survival curves of Escherichia coli (IAM
1264 and 1AM 1016) irradiated with gamma
ray from Cs-137 of 3690 Ci.

(Dose rate: 7.3 krad/h)
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Table 2. D,, value and Dy, value of several microorganisms induced by the irradiation of ultraviolet ray

Uv Published
Microorganism intensity Irrad. time D,, value D,.: value Dy.; value
(mW/cm?) (sec.) (mW sec./cm?)  (mW sec./cm?) (mW sec./cm?)
Botrytis cinerea
(IAM 5126) 2.90 5.17 15.0 45.0 —
Rhizopus nigricans
(IAM 6021) 2.70 7.26, 20.67 19.6, 55.8 58.8, 167.4 333%1 222%2
P e("l‘g‘(’)’”;ggg’;g”""”" 290  7.34,24.66 213,715 63.9, 214.5  132%  88.2%2
Penicillium italicum
(LFO 8958) 2.34 5.26, 17.74 12.3, 41.5 36.9, 124.5 —
Penicillium expansum
(IFO 7100) 2.45 4.49, 18.36 11.0, 45.0 33.0, 135.0 39%!t, 22.2%2
Escherichia coli 2
(IAM 1264) 1.00 1.97 2.0 5.9 5.4*
Escherichia coli
(IAM 1016) 1.00 3.07 31 9.2
Saccharomyces cerevisiac ' 3
(IFO 2193)*> 2.31 4.90 11.3 339 18.0%!, 18.84%
Candida utilis 231 5.70 (3.2 39.5 .

(IAM)*?

*1. TES Lighting Hand Book, 2nd. ed. (1952)
*2. TES Lighting Hand Book, 4th. ed. (1964)

*3. A Danno, M. Miyazato and E. Ishiguro; Bulletin Fac. Agr. Kagoshima Univ., No. 32 183-187

(1982)
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Table 3. D,O value and D, , value of several microorgamsms induced by the madla.tlon of gamma ray

Pubhshed
Microorganism Dose rate Irrad. time Dy, value Dy, value Dy ., value
(krad) (h) (krad) (krad) (rep)
B()Irynv cinerea
(1AM 5126) 7.3 6.85 50.0 150.0 e
Rhizopus nigricans N
(TAM 6021) 7.1 3.80 27.0 81.0 —
Penicillivin expansun: 5 a0 n #1
(IFO 7100) 7.1 1.38 9.8 29.4 275.000*
Escherichia coli 5 :
(AM 1264) 7.3 0.76 5.56 16.68 100.000%!
Escherichia coli <
(IAM 1016) 7.3 0.99 7.25 21.75 —-
Saccharomyces cerevisiae
(IFO 2193)*2 7.3 3.08 22.5 67.5 550.000%*t
Candida urilis 7.3 7.71 56.3 168.9 —

(IAM 4215)"‘2

Mouarty,l H., (1950)
: A. Danno, M. Miyazato and E. Ishiguro; Bulletin Fac. Agr. Kagoshima Univ., No. 32 183-
187 (1982)
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Summary

Several kinds of microorganisms spoiling fruits and vegetables were irradiated both with an
ultraviolet irradiation apparatus (No. 2) and with gamma ray from Cs-137. GC-40 type irradiater.
Survival curves and Do values of these microorganisms were measured.

Microorganisms tested in the present experiment were Botrytis cinerea (1AM 5126), Rhizopus
nigricans (1AM 5126), Penicillium digitatum (IFO 7876), Penicillium italicum (IFO 8958), Penicillium
expansum (IFO 7100) and Escherichia coli (1AM 1264 and 1AM 1016). In these microorganisms,
P. digitatum (IFO 7876) showed the strongest resistance to ultraviolet ray and the Dg value of it was
21.3 mW-sec/cm2. On the other hand, E. coli (IAM 1264) showed the weakest resistance to ultraviolet
ray and the D;o value of it was 2.0 mW sec/cm?.

Survival curves for B. cinerea and E. coli irradiated with ultraviolet ray and with gamma ray were
indicated by a single exponential decay curve with shoulder. On the other hand, survival curves for
R. nigricans, P. digitatum, P. italicum and P. expansum irradiated with ultraviolet ray were expressed
by two components of exponential decay curves, while the curves for these irradiated with gamma
ray were indicated by a single component. Further experiments are considered to be necessary before
the elucidation of the difference between the ultraviolet ray irradiation and the gamma ray irradia-
tion.



