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Abstract. In hydroponic cultivation, in order to investigate the change of lettuce growth and physiologically active
substances through CO, tablet treatment in nutrient solution, we used a solid carbonated tablets commercially
available in the Netherlands. The experiment consisted of 0.5-fold, 1-fold, and 2-fold treatment groups with no
treatment as a control. As a result, the atmospheric CO> concentration in the chamber after CO, tablet treatment
showed the highest value at 472.2 uL-L" in the 2-fold treatment zone immediately after treatment, and the pH in the
nutrient solution decreased the most to pH 6.03 in the 2-fold treatment zone. After that, over time, the CO,
concentration and pH recovered to the level before treatment. Leaf width and leaf area of lettuce showed the highest
values of 17.1cm and 1067.14 cm” when treated 2-fold with CO, tablet, while fresh weight and dry weight of the
above-ground part were highest at 63.87 g and 3.08 g in 0.5-fold treatment. The root length of lettuce was the longest
(28.4 cm) in the control, but there was no significant difference in the fresh weight and the dry weight among the
treatments. Apparently, it was observed that the root length of the lettuce was shortened by COs tablet treatment and
a lot of side roots occurred. In addition, there was a growth disorder in which the roots turned black, but it was found
that there was no negative effect on the growth of the above-ground part. As a result of analyzing the bioactive
compounds of lettuce by CO, tablet treatment, chlorogenic acid and quercetin were detected. As a result of quantitative
analysis, chlorogenic acid increased by 249% compared to the control in 1-fold treatment, but quercetin decreased by
37%. As a result of comparing the DPPH radical scavenging ability showing antioxidant activity, the control and
0.5-fold treatment showed significantly higher values than the 1-fold and 2-fold treatments. This suggests that
carbonated water treatment is effective in increasing the growth and bioactive compounds of hydroponic lettuce.

Additional key words : antioxidant activity, chlorogenic acid, DFT, DPPH, HPLC, quercetin
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Table 1. Composition of the nutrient solution used in the experiment.
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Chemical Congc. (mg'L‘]) Chemical Conc. (mg‘L")
Ca(NO;5), 4H,0 960.0 H;BO; 3.02
KNO; 620.0 CuSOy4-5SHO 0.05
NK4H,PO;4 120.0 MnSOy-5H,0O 2.18
MgSO, 7TH,O 500.0 Na;MoOs 2HO 0.02
Fe-EDTA 24.49 ZnSO4 7THO 0.22
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Fig. 1. Time course of CO, concentration in the atmosphere of
chambers by different CO, tablet treatments. The CO- concentration
measured every 30 minutes for 24 hours after treatment. The white
and gray zones represent day and night time, respectively.
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Fig. 2. pH change of the nutrient solution in the hydroponic systems.
pH change measured daily for 3 days after treatment.
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Fig. 3. Photos of the lettuces grown in different CO; tablet treatments for 3 weeks after transplanting. (A, B, C, D mean Control, 0.5x 1.0x 2.0x

treatment)
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Table 2. Influences of carbonated water on lettuce growth parameters at harvest (21 days after transplanting).

Above-ground Under-ground
Tratment ~ Number Leaf length Leaf width Leaf area Fresh weight Dry weight Root length Fresh weight Dry weight
2 SPAD
of leafs (cm) (cm) (m) &) (@ (cm) (2 (®
Control” 9.7 a 16.1 a 169 b 87b 144 a 519 b 252 b 284 a 10.5 a 044 a
0.5x 10.0 a 16.7 a 168b 1021a 152 a 63.8 a 3.08 a 25.1 ab 114 a 044 a
1.0x 10.0 a 17.0 a 178 a 1036a 136a 60.7 a 293 a 20.6 be 112 a 0.52 a
2.0x 95 a 17.0 a 178 a 1067a 173 a 61.7 a 292 a 162 ¢ 99 a 0.53 a
ANOVA test* NS NS * * NS * * ok NS NS
“Control, no treatment.
*Mean separation within columns and different letter means significant difference by Duncan’s multiple range test at p < 0.05.
NS, *, #* #*% Nonsignificant or significant at p < 0.05, 0.01, or 0.001, respectively.
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