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Effect of methyl salicylate on nutritional values of
leaf lettuce cv. Red Oak grown in hydroponic system
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ABSTRACT: Lettuce (Lactuca sativa L.) is an essential salad crop in the world diet. The objective of the study
were to evaluate changes in the nutritional values, antioxidant activity and anthocyanin content in lettuce cv. Red
Oak that were sprayed with methyl salicylate in concentrations of 0, 10, 20 mM during the 3 plant age of lettuce
(20, 30 and 40 days after transplanting). The experiments in the hydroponic system were set up as a 3x3 factorial in
randomized complete block design with 9 treatments and 3 replications. The results showed that methyl salicylate
had significant effects on anthocyanin content, total phenolic compound and antioxidant activity (P<0.05) but does
not effect on carbohydrate, protein, fat and dietary fiber of the lettuce. The application of 20 mM methyl salicylate
in all plant age caused the highest anthocyanin content, total phenolic compound and antioxidant activities in the
lettuce, which were 10.48 mg/100 gFW, 1,292.02 and 61.01 xgGAE/gFW, respectively. While the plant age had
no significant effect on the nutritional values of the lettuce. In addition, no interaction between methyl salicylate
and the age of lettuce. The data suggested that the antioxidant activities, total phenolic compound and amount of
anthocyanin in lettuce cv. Red Oak are increased with using methyl salicylate as the inducer.
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Table 1. Carbohydrate, protein, fat and dietary fiber contents of lettuce cv. Red Oak with different

concentrations of methyl salicylate application at different plant ages.

Carbohydrate Protein Fat Dietary fiber
Treatments
(g/100g DW) (g/100g DW) (g/100g DW) (g/100g DW)
Methy! salicylate (M)
0mMm 3.04 2.76 0.69 0.62
10 mM 3.00 2.88 0.72 0.68
20 mM 2.92 2.89 0.71 0.79
Plant age (P)
20 days 2.87 2.71 0.70 0.72
30 days 2.99 2.93 0.64 0.69
40 days 3.09 2.89 0.77 0.68
Methyl salicylate (M) ns ns ns ns
Plant age (P) ns ns ns ns
MxP ns ns ns ns
CV (%) 13.5 11.8 18.6 14.2

ns = non significant; ; g = grams; DW = dry weight

Table 2. Total phenolic, ascorbic acid, DPPH and anthocyanin contents of lettuce cv. Red Oak with different

concentrations of methyl salicylate application at different plant ages.

Total phenolic compound  Ascorbic acid DPPH Anthocyanin
Treatments
(LgGAE/gFW) (mg/100gFW) (LgGAE/gFW) (mg/100gFW)
Methyl salicylate (M)
0mM 858.57 a 3.64 46.65 a 7.66 a
10 mM 906.05 a 3.76 53.28 b 7.92a
20 mM 1,292.02 b 3.77 61.01¢c 10.48 b
Plant age (P)
20 days 1,022.78 3.69 53.85 8.64
30 days 1,009.08 3.82 54.79 8.95
40 days 1,024.78 3.66 52.3 8.38
Methyl salicylate (M) * ns * *
Plant age (P) ns ns ns ns
Mx P ns ns ns ns
CV (%) 14.7 18.5 13.7 16.1

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