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In recent years, the variety of agricultural products on the market has been diversifying, and various
herbs and spices have taken root in households not only for medicinal purposes but also for use in spices
and cooking. With the diversification of agricultural products, including herbs, there has been a growing
interest in the production of high-value-added crops in plant factories with artificial lights, where the
environment can be controlled according to the growth conditions of the crops. If it becomes possible to
produce aromatic' herbs with flavor that meet consumer needs by controlling the environment
appropriately, it is expected to add value to the products. Many studies have been conducted on the
qualitative evaluation of the aroma of aromatic herbs, but the evaluation has been based on the essential
oil components inside the plant leaves, which is different from the actual eating conditions. In addition,
evaluations have been conducted using high-precision mass spectrometry equipment such as GC-MS, and
there are a few examples of aroma evaluations using simple odor sensors. In this study, I proposed a
simple treatment method that mimicked mastication and investigated the effects of light intensity and
nutrient concentration (EC: Electrical Conductivity) during the cultivation period and light irradiation
during the storage period on the amount and ratio (> flavor) of volatile organic compounds (VOC) emitted
by sweet basil. Furthermore, we developed a measurement system using a QCM sensor and investigated
the possibility of detecting differences in flavor between sweet basil plants grown under different light
intensities. »

I used sweet basil (Ocimum basilicum.L) of three treatment such as grown at PPFD300(Light : Dark = 16
h : 8h) for 23 days, PPFD200 for 23 days, and PPFD100 for 27 days for plant material. Sweet basil was
measured as whole leaves and shredded leaves using a hand shredder. Because the emission of VOCs may
differ depending on the position of the sweet basil leaf, measurements were made separately for the lower
leaf and the upper leaf. As a result, it was confirmed that the emission of VOCs emitted from the shredded
leaves of the upper leaf was significantly higher in the PPFD300 treatment than in the PPFD100 treatment
for Linalool, Cineole, and (Z)-3-hexenal.

Next, I investigated whether the VOCs of sweet basil were changed by controlling the EC in the nutrient
solution during the growing period. Three treatments were prepared with EC ranging from 1 to 1.2 (T1),
2.1 to 2.3 (T2), and 4.3 to 4.5 (T3) mS cm'l. All treatments were grown at PPFD300umol m2 s1. In this
experiment, sweet basil VOCs were concentrated and collected using glass tubes filled with TenaxTA and
analyzed by GC-MS. As a result, it was confirmed that the emission of Cineole in the shredded upper leaf
and the monoterpenes a-pinene, B-pinene, and myrcene were significantly higher in the T1 treatment than
in the T3 treatment.

Next, I measured VOCs using GC-SAW on sweet basil preserved in farmbox® and in cold storage. The
results showed that the emission of Linalool, Cineole, and Eugenol was significantly higher than that of
cold storage, confirming that the flavor of sweet basil can be kept high by using farmbox®.

Next, I measured VOCs of sweet basil grown at PPFD300 and PPFD100 using an VOC measurement
system with a QCM sensor. As a result, it was confirmed that the emission of VOCs emitted from
PPFD300 was significantly higher than that PPFD100 in the shredded leaf of the upper leaf.

- These results suggest that with appropriate environmental controls, it is possible to control
VOC emissions from sweet basil and produce a wide variety of sweet basil to meet consumer
demands.




