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Quality Evaluation of Vegetables Cultivated at Plant Factories
with a Focus on Lettuce

Shunsuke Aoki and Atsuhito Enda

The quality of vegetables cultivated at plant factories was evaluated, using frill lettuce as a model, by measuring the attributes of
taste, texture, growth balance and color.

The taste of the frill lettuce (‘handsome green’ variety) changed little during three days of storage as measured by a taste sensor
system and by sensory analysis. Although the quality of the frill lettuce stored for more than five days was not evaluated by sensory
analysis, the taste sensor system could still distinguish changes at that time by comparing differences between samples. A Mini
Kramer shear cell was used as a cutting probe for measuring the breaking strength of the lettuce samples. This was used as a
measurement of texture and could distinguish more subtle changes than a sensory method. The measurement of growth balance was
based on differences in the thickness of the lettuce leaf and its weight. The color of the frill lettuce was evaluated using a colorimeter
by measuring the lightness (L*), red/green (a*), and yellow/blue (b*) values in the CIE L*a*b* color system.

When evaluating the frill lettuces, no differences in the boron density were caused by taste, but the breaking strength, as an
indicator of texture, increased as the boron density increased. Several differences in growth balance and color between commercial
frill lettuces grown in the plant factory were observed. Thus, effective quality evaluations are possible using the methods examined
in this report.

Key words: plant factory, vegetables, frill lettuce, taste, texture, growth balance and color, taste sensor system, Mini Kramer shear
cell
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