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Effect of UV-A Radiation on Growth and Some Physiological Properties of
Peppermint (Mentha piperita)
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Fig. 1: Method of application of UV radiation in different treatments. Radiation of UV was stared from 10, 12, 14 and

16 in all of treatments except for those of control. In each time, plants were exposed to UV light for 15, 30 and 60
minutes for 1, 2 and 4 hour radiation, respectively
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Table 1: Effect of UV-A radiation time on growth properties of peppermint after radiation for 60 days

S oole oL Sas (59 olS 5 (j9 S o ol Jsbo s
Dry Matter Plant dry weight Plant fresh Leafarea  Stem length >
o ©) weight () (cm?) (cm) Treatment
26.40% 4.92° 18.73% 4.62° 29.00% Control
34.47° 5.01° 14.32° 3.73° 25.67° 1 h UV-A radiation
32.03° 4.42° 13.83¢ 3.08° 26.50° 2 h UV-A radiation
34.62° 4.48° 13.03° 2.91¢ 24.00° 4 h UV-A radiation
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Similar letters in each column show non-significant differences at 5% level of probability using DMRT
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Table. 2: Effect of UV-A radiation time on chlorophyll content (ug/g) in leaves and stems of peppermint after radiation

for 60 days
JS Jedo,ls b Judg k5 a g ls e
Ch total Chb Cha Treatment
1.34° 0.43% 0.92% Control
1.272 0.37% 0.85% 1 h UV-A radiation
1.26% 0.34% 0.84% 2 h UV-A radiation
0.61° 0.25° 0.37° 4 h UV-A radiation
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Similar letters in each column show non-significant differences at 5% level of probability using DMRT
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Table. 3: Effect of UV-A radiation time on protein content (ug/g), total phenolic content (mg/g) and essential oil content
(%) in leaves and stems of peppermint after 60 days radiation

ol (slgiee s 5 S e
Essential oil Total pPhenol Total antocyanin Treatment
(%) (mg/g™ (mg/g™)
1.55° 1.26° 0.016° Control
1.70° 2.53° 0.019° 1 h UV-A radiation
1.75° 2.47° 0.027° 2 h UV-A radiation
1.90° 2.48° 0.020° 4 h UV-A radiation
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Similar letters in each column show non-significant differences at 5% level of probability using DMRT
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Effect of UV-A Radiation on Growth and Some Physiological Properties of
Peppermint (Mentha piperita)

Sarikhani'", H.

Abstract

Light stress is one of the important environmental stresses which at high levels could destroy plants. However, in
medicinal plants using ultraviolet-induced stress could activate secondary metabolite biosynthesis systems and could
increases the values of medicinal plants. Current research was aimed to investigate the effect of UV-A radiation on
growth and physiology of peppermint. Potted peppermint plantlets were cultured in glasshouse condition and were
radiated by UV-A using light-emitting diode light at 365 nm at four treatments of 0, 1, 2 and 4 hours UV-A radiation.
Treated plants were harvested after 60 days and were analyzed for their shoot length, leaf area, fresh weight, dry weight,
dry matter, chlorophyll concentration, total protein concentration, total phenolic concentration and essential oil. Result
indicated lower growth and yield in UV-A radiated plants. Although there were no significant differences between 1
and 2 hour UV-A radiation on chlorophyll in leaves, its concentration reduced in those of 4 hour radiated plants. In
contrary, total phenolic concentration and essential oil concentration increased in UV-A radiated plants. In conclusion,
it seems that peppermint is sensitive to UV-A radiation which for facing up to its stress, increases phenolic compounds

production. Using modest stress of UV-A in peppermint by reducing growth and yield could increase its secondary
metabolites.
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