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Influence of methyl jasmonate on antioxidant activity and nutritional
value of Red Oak lettuce in hydroponics farming system
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Abstract: The antioxidant activities and determination of nutritional value in Red Oak lettuce (Lactuca sativa) that
were treated with 3 concentrations of methyl jasmonate (MeJA) (0, 50, 100 uM) during the 3 plant age of lettuce
(20, 30 and 40 days after transplanting) were investigated. The experiments in the hydroponic farming system were
set up as a factorial in randomized complete block design with 9 treatments and 3 replications. The results showed
that MeJ A had significant effects on anthocyanin content and antioxidant activity of lettuce (P<0.05), while the plant
age had significant effects on carbohydrate and protein content of lettuce. The application of MeJA 100 uM gave
the highest antioxidant activities and anthocyanin content as 55.3 ugGAE/gFW for DPPH assay and 10.7 mg/100
gFW, respectively. The data suggest that the antioxidant activities and amount of anthocyanin in Red Oak lettuce
are increased with using MeJA as the inducer.
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Table 1 Carbohydrate, protein, fat and dietary fiber content of Lactuca sativa in different methyl jasmonate

application and plant age

Carbohydrate
Treatment
(g/100g DW)

Protein

(g/100g DW)

Fat

(g/100g DW)

Dietary fiber
(g/100g DW)

Methyl jasmonate (M)

0 uM (M1) 2.53 2.24 0.58 0.45
50 uM (M2) 2.53 2.34 0.60 0.52
100 uM (M3) 2.46 2.35 0.59 0.61
Plant age (P)
20 days (P1) 2.39¢ 220b 0.59 0.54
30 days (P2) 249b 2.38a 0.54 0.53
40 days (P3) 264a 2.35a 0.64 0.50
M x P
M1P1 2.33 2.18 0.61 0.46
M1P2 2.54 2.15 0.45 0.49
M1P3 2.73 2.39 0.67 0.39
M2P1 247 2.24 0.52 0.56
M2P2 2.61 2.47 0.74 0.43
M2P3 2.50 2.31 0.55 0.57
M3P1 2.37 2.18 0.64 0.61
M3P2 2.33 2.52 0.43 0.68
M3P3 2.68 2.34 0.71 0.54
M ns ns ns ns
P * * ns ns
Mx P ns ns ns ns
CV (%) 6.8 6.3 7.9 6.5

ns = non significant; ; * = significant at p < 0.05; g = grams; DW = dry weight
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Table 2Total phenolic, ascobic acid, DPPH and anthocyaninof L. sativa
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Total phenollic Ascobic acid DPPH Anthocyanin
Treatment compound (mg/100 gFW) (MgGAE/gFW) (mg/100 gFW)

(MgGAE/gFW)
Methyl jasmonate (M)
0 UM (M1) 810.0 c 3.5 45.0 b 6.8b
50 uM (M2) 854.9 b 3.6 46.1 b 70b
100 uM (M3) 1085.9a 3.7 55.3a 10.7 a
Plant age (P)
20 days (P1) 929.2 3.5 48.4 8.1
30 days (P2) 911.0 3.7 48.4 8.3
40 days (P3) 910.6 3.6 49.6 8.2
M x P
M1P1 815.3 3.4 43.2 6.8
M1P2 811.7 3.6 46.7 6.9
M1P3 803.1 3.4 45.2 6.8
M2P1 866.4 3.5 46.9 7.2
M2P2 870.8 3.7 45.1 6.9
M2P3 827.5 3.6 46.2 6.9
M3P1 1105.9 3.5 55.1 10.3
M3P2 1050.5 3.9 53.3 1.1
M3P3 1101.3 3.7 57.4 10.8
M * ns * *
P ns ns ns ns
Mx P ns ns ns ns
CV (%) 15.7 14.8 11.9 17.2

ns = non significant; * = significant at p < 0.05; FW = fresh weight; GAE = gallic acid equivalent



