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Effective 7-Ray Dosage and Dose Rate in Sprout Inhibition of

Potatoes
Tamikazu KUME, Hiroyuki TACHIBANA, Shohei AOKI and Tomotaro SATO

Food Irradiation Development Laboratory, Takasaki, JAERI.

( Received January 26, 1976 )

Effective minimum dosage and effect of the dose rate have
been studied for commercial y-irradiation of potatoes, to inhibit
their sprouting, with the variety '"Danshaku'.

-Potatoes harvested in October 1973 were irradiated to 4~7
krad at a dose rate of 1 x 104rad/hr, and stored at ambient(l ~
24°C) and low temperature(4°C) for 8 months.after harvest. The
dosages of 6 and 7krad are effective for 8 months, but 4 and 5
krad are not. The minimum dose to inhibit sprouting of potatoes
is 6krad.

Effect of dose rate was examined with the potatoes harvested
in October 1973 and September 1974. They were irradiated to 5 ~
7krad at the dose rates of 5 x 10° ~ 1 x lOSrad/hr, to observe
the percéntage of sprouting in 8 months storage. There is no

differences in the range of dose rate.
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Fig.l. Dose Distribution in a Package Filled with Potatoes

Package size: 15 x 45 x 30cm
Dose rates 5 x loarad/hr

Fig.2. Photograph of Potatoes Stored at Ambient Temperature

for 6 Months after Irradiation

Left to right: Unirradiated, &4krad, 5krad, 6krad, 7krad.
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Table 1. Effect of Gamma Irradiation on Spollage of Potatoes Stored

at Ambient Temperature for 4 and 6 Months after Irradiation

Storage after Dose Total Sprout Rot Sprout
irradiation (krad) number number % number %  length(mm)

- ‘Unirradiated 102 101 99.0 1 1.0 <10
) 4 90 0 0 1 1.1
4 months 5 72 0 0 0 0
6 76 0 0 1 1.3
7 80 0 0 1 1.3

Unirradiated- 102 101 99.0 1 1.0 20~150

4 90 83 92.2 7 7.8 10 ~ 30

6 months 5 72 62 86.1 10 13.9 5 ~ 10

6 76 3 3.9% 6 9 <5
7 80 0 0 7 8.8

Samples were harvested in Oct. 1973 and irradiated on 2 Dec. 1973

at dose rate of 1x104 rad/hr.

* These buds were rudimentary leaves and failed to grow further.

Table ?. Effect of Gamma Irradiation on Spoilage of Potatoes Stored
at 4°C for 6 Months after Irradiation Followed by Storage at

Ambient Temperature for 24 Pays.

Dose - Total Sprout Rot Sprout
(krad) number number % number % length (mm)
Unirradiated 121 118 97.5 3 2.5 10~15
4 91 88. 96.5 3 3.3 < 10
5 75 74 98.7 1 1.3 < 5
6 672 . 2 3.0 1 1.3 <5
7 87 0 0 2 2.3

Samples were harvested in Oct. 1973 and irradiated on Dec. 1973.

* See footnote of Table 1.
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Table 3. Effect of Dose Rate on Spoilage of Potatoes Stored

at Ambient Temperature for 4 and 6 Months after Irradiation

Storage after Dose rate Dose Total Sprout Rot Sprout
irradiation (rad/hr) (krad) number number 4 numbe; %  length(mm)
Unirradiated 102 101 99.0 1 1.0 <10
3 5 103 0 0 1 1.0
5x10 7 103 0 0 1 1.0
4 5 111 0 0 0 0
4 months 1x10 7 119 0 0 0 0
4 5 72 0 0 0 4]
5x10 7 80 0o o0 1 1.3
Unirradiated - 102 101 99.0 1 1.0 20~150
5x103 5 103 101 98.1 2 1.9 5 ~ 15
7 103 0 0 4 3.9
4 5 111 104 93.7 7 6.3 5 ~ 20
6 months 1x10 7 119 1 0.8 12 10.1 10
4 5 72 62 86.1 10 13.9 5 ~ 15
%10 7 80 0 0 7 8.8

Samples were harvested in Oct. 1973 and irradiated on 2 Dec. 1973

Table 4. Effeet of Dose Rate on Spoilage of Potatoes Stored at 4°C for 6 Months

after Irradiation Followed by Storage at Ambient Temperature for 24 Days.

Dose rate Dose Total Sprout Rot Sprout

{(rad/hr) (krad) number npumber %  number %  length(mm)
Unirradiated 121 118 97.5 3 2.5 10 ~15
5x103 5 116 112 96.6 4 3.4 < 5

7 110 ) 0 0 5 4.5
1x104 5 117 110 94.0 7 6.0 <10
7 106 0 ] 2 1.9

' 4 5 75 74 98.7 1 1.3 <10

Ix10 7 87 o 0 2 2.3

Samples were harvested in Oct. 1973 and irradiated on Dec. 1973.
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Table 5. Effect of Dose Rate on Spoilage of Potatces Stored

at Ambient Temperature for 6 and 7 Months after Irradiation

Storage after Dose rate Dose Total Sprout Rot Sprout
’ irradiation {rad/hr) (krad) number number % number %  length(mm)
N Unirradiated 94 85 90.4 9 9.6 <10
5x10° 6 91 0 0 9 9.9
6 months 1x10% 6 84 0 0 3 3.6
5x10% 6 83 0 0 1 1.2
1x10° 6 83 0 0 0 0
Unirradiated 94 85  90.4 9 9.6  10~50
! 5x10° 6 91 2 2.2 9 9.9 <5
7 months 1x10% 6 84 1 1.2 3 3.6 <5
| sx10™ 6 83 2 2.4 1 1.2 <5
1x10° 6 83 3 3.6 0 0 <5

i

|

Samples were harvested in Sep. 1974 and irradiated on 21 Oct. 1974.
* See footnote of Table 1,
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