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Abstract

The object of this study is to investigate the quality change of sweet basil grown with selenium (Se)
in hydroponic culture. Sweet basil was cultured with 1 fold herb nutrient solution as suggested by
European Vegetable R & D Center in Belgium. Before three weeks harvest, sodium selenate (Na,Se(Q,)
was supplied to 2 and 4 mg - L! in the nutrient solution. Sweet basil was stored at 10°C using 40 pm
ceramic film and PET (polyethylene terephalate) for 15 days in modified atmosphere (MA) storage
condition. The weight loss of sweet basil was higher in non-treatment compared to Se treatments in
both of two films but it was decreased over 5% in PET treatment. Se concentrations in leaf tissues
increased in the response to the ireated levels of Na,SeQy; concentrations, and this tendency was
appeared similar results after storage. There was no significant effect of packing materials on volatil-
ization of Se in sweet basil. The total chlorophyll and essential oil content was increased with increas-
ing Na,SeQ, concentration in nutrient solution. The amount of volatilization flavor was not higher at
Na;SeO, 4 mg- L treatment compare to others during storage. Se content was 112.73 pg- g dry mass
at 2 mg-L” treatment before storage and the decrease of Se content was observed by 50% at 15 days
after storage. The condition, which Na,SeQ, 2 mg-L"' supplement in nutrient solution during growth
stage and stored with 40 pm ceramic film on 10°C are acceptable for maintaining of sweet basil qual-
ity. Moreover it can be a proper Se concentration for human health. Overall, Se treatment in nutrient
solution has effect on promoting and maintaining quality of herb during storage life. Also, there was
not significant change of essential oil compounds by volatilization of Se.
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Fig. 1. Changes in fresh weight during storage of sweet
basil as influcnced by selenium supplement in nutrient solu-
tion and packing materials. Vertical bars represent SD [rom
the mean (n=5). ‘C4: 40 um ceramic film, PET: Polyeihyl-
ene terephalate 0.25 mm film box. See Table 1.
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Fig. 2. Changes in carbon dioxide concentralion during
storage of sweet basil as influenced by sclenium supple-
ment in nuirient solution and packing materials. Vertical
bars represent SD from the mean (n=4) “See Fig. 1.
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Fig. 3. Changes in ethylene concentration during storage of
sweet basil as influenced by selenium supplernent in nutri-
ent solution and packing materials. Verlical bars represent
SD from the mean (n=4). “See Fig. 1.
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Fig. 4. Changes in acelaldehyde concentration during stor-
age of sweet basil as influenced by selenium supplement in
matrient solution and packing materials, Vertical bars reprc-
sent SD from the mean (n=4). *See Fig. 1.
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Table 1. Effects of selenium supplement in nutrient solution on the visual quality, ion leakage, chlorophyll, and Se contents of
sweet basil.

Packing NaySeQ, Visual Chlorophyll Ton leakage Se contant

materials (mg - LY quality? (pg - cm® (%/total) (ug - ' DM)
0 5 31.03 16.05 0
Before storage 2 5 51.30 14.71 56.57
4 5 35.30 12.77 112.73
40 pm 0 2.8bc 23.53d 36.13b 0
Ceramic 2 3.1a 28.20a 35.02b 28.61
After film 4 2.9b 26.20b 28.53¢ 62.45
storage 0 2.7¢ 25.87bc 56.35a 0
PET 2 2.8bc 2547¢ 34.20b 29.42
4 2.6cd 21.53¢ 28.25¢ 73.00

“Means separation within columns by Duncan’s multiple range test at #=0.05.

Table 2. Effects of selenium supplement in nutrient solution and packing materjals on the essential 0il content and composi-
tion of sweet basil during storage.

Packing Na,SeQ,  Essential oil Essential oil composition (% tolal essential oil)
materials (mg + L) content (%) 1,8-Cineole Linalool Camphor Estragole Eugenol
0 0.262 4.306 a? 40.120a 1.203a 0.733a 40.497c
Before storage 2 0.280 3.323b 39.380a 1.196a 0.516b 46.323a
4 0.237 2.150c 37.337a 1.083a 0.406c 45.207ab
40 pm 0 0.061e 0.090g 39.970a 0.833b 0.596a 34.767d
Ceramic 2 0.157c 1.776¢ 31.673b 0.746b 0.386¢ 33.180d
After 1M 4 0.173b 1.360f 33.767b 0.706b 0.116d 44.420ab
storage 0 0.220a 0.110g 32.307b 1.110a 0.403c 27.010e
PET 2 0.143d 1.906de 37.303a (.790b 0.406¢ 39.640¢
4 0.153cd 2.006cd 33.363b 0.693b 0.360c 42.44'7bc
“Means separalion within columns by Duncan’s multiple range test at P=0.05.
0.06

Tolal chlorophyll conient (1g: o™y

001 koo —o—C4.5e0 —~&—C4-Se2 —e—C4Sed o .. ..

—&— PET-5e0 —E—-PET-8c¢2 —<¢=- PET-Sed

0 L ;
0 5 10 15

Days in storage

Fig. 5. Changes in total chlorophyll content during storage of sweet basil. Vertical bars represent SD (rom the meanb (n=4).
"See Fig. 1.
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Fig. 6. Changes in vitamin C content during storage of sweet basil. Vertical bars represent SD from the mean (n=4). "See Fig. 1.
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Fig. 7. Changes in electrolyte leakage during storage of sweet basil Vertical bars represent SD from the mean (n=4). *See

Fig. 1.
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Fig. 8. Changes in seleniumn content during storage of sweet basil. Vertical bars represent 8D from the mean (n=4). *See Fig. 1.
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