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Influence of Light Irradiation on the Glycoalkaloid Content of Solanum tuberosum

Toshio MAKT, Ayuka KIYOKAWA, and Nae KUBOTA

Three genotypes, Solanum tuberosum which were obtained from retail stores were
irradiated by sunlight, a fluorescent lamp, an ultraviolet ray lamp and an infrared ray
lamp for 25 hours. a-Solanine and a-chaconine as poisonous glycoalkaloid in sprouts of
light-irradiated Solanum tuberosum were determined by using high performance liquid

chromatography.

By comparison with the Solanum tuberosum preserved in the dark,

the highest level of glycoalkaloid was found in the So/unum tuberosum exposed to
sunlight and fluorescence was the second level, however, the glycoalkaloid did not

generate by an ultraviolet ray lamp and an infrared ray lamp. The wavelength of a
fluorescent lamp was divided into three ranges. It was found that the wavelength from

500nm to 570nm range was contributing to the formation of increase and the generation
rates of @-solanine and @ -chaconine were 1.6 fold highest than the other wavelength,
respectively. In this research, the Solanum tuberosum which has been sold under a

fluorescent lamp at large stores or indirect sunlight at retail stores were found to have

problems on food hygiene.
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Figure 1. Chemical structure of a«-solanine
and a-chaconine
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Fig 2. HPLC chromatograms of a-solanine
(right peak) and a-chaconine (left peak)
Operating conditions , column:LiChrosorb NH2
mobile phase:Ch3CN:0. 02M-KH2PO4 pHb. 5 @: 1)
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Figure 3. Glvcoalkaloid contents of “Dejima”
(upper) and “Danshaku” (down) in the
sprout after light irradiation
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Table 1

Influence of Light Irradiation on the Individual Glycoalkaloid Contents of Sprouts (mg/g)

Blue wavelength(450~490nm)

Green wavelength(500~570nm)

Red wavelength(620~740nm)

@ -solanine ®—chaconine

@ -solanine

@ -chaconine ®-solanine @ —-chaconine

Tight irradiation

light irradiation

light irradiation

genotypele none post none post none none post nane post none post
Danshaku 34,38 42,38 83 92 91 65 1.3, 1.7 22,35 40 45 60 72 23,25 28,27 51,58 58, 74
Kitaakari 34 36 78 6.4 3 72 8.4 35 31 89 6.5
average 3.5 3.9 8.4 7.3 2 5.2 7.2 21 28 6.6 6.6

Table 2. Generation ratio on the Individual Glvcoalkaloid of Sprouts

@ —solanine

@ —-chaconine

wavelength

450~490nm 500~570nm 620~740nm 450~490nm 500~570nm 620~740nm

ratio 1 1.6

1 1.6 1.1
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