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Effect of drought stress on the activity of antioxidant enzymes and soluble sugars
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Abstract. Pennyroyal (Mentha pulegium L.) from the Lamiaceae family is a medicinal plant which has great antioxidant
properties. Environmental stresses such as drought can result in changes in the activity of antioxidant enzymes and the
content of some biochemical factors in plants. In this investigation, the effects of drought stress on the activity of supe-
roxide dismutase, ascorbate peroxidase, catalase, peroxidase, malondialdehyde and soluble sugars content in pennyroyal
shoots and roots were evaluated. To create the water deficit, 24-day seedlings of pennyroyal were placed in 1/2 strength
Hoagland solution, containing PEG 6000 (0 and 5% (w/v)) for 24 hours. The results showed that drought stress incr-
eased catalase activity and lipid peroxidation and decreased superoxide dismutase and peroxidase activity of the shoots.
On the other hand, the activity of catalase and peroxidase increased in the roots. Ascorbate peroxidase activity showed
no significant difference in the shoots and the roots. Moreover, drought stress significantly increased the amount of so-
luble sugars of glucose, galactose, xylose and rhamnosus in the shoots. Therefore, the increased activity in antioxidant
enzymes as well as the amount of soluble sugars under drought stress might be a sign of tolerance of M. pulegium under
low levels of drought.
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Fig. 1. The effect of drought stress on the activity of A: superoxide dismutase and B: ascorbate peroxidase in the shoot
and root of Mentha pulegium L. Different letters indicate significant differences at p<0.05.
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Fig. 2. The effect of drought stress on the activity of A: catalase and B: peroxidase in the shoot and root of Mentha pu-
legium L. Different letters indicate significant differences at p<0.05.
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Fig. 3. The effect of drought stress on the content of malondialdehyde in the shoot and root of Mentha pulegium L.. Di-
fferent letters indicate significant differences at p<0.05.
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Fig. 4. The effect of drought stress on the content of A: glucose and B: galactose in the shoot and root of Mentha pule-
gium L. Different letters indicate significant differences at p<0.05.

m 0% PEG 5% PEG

a

|

(mg/gFW) 5,015 chle

E=T)

stlen pltl

b
. | E
0 . —

m0%PEG 5% PEG

80

70 -

— o

60 -

Ho

(mg/gFW) ;5 gal , clale

&l rl.ul

o3lizal b ,ls gnn oMl O s OLSS o5 (SEE . SGLa) L ames z,:i”&t,»(t,u\);;}gu:B);y|)wﬁﬁ6£féu:.;;;t—o <

(P=0.05) sl oSSl 0 5037 1

Fig. 5. The effect of drought stress on the content of A: rhamnosus and B: xylose in the shoot and root of Mentha pule-
gium L. Different letters indicate significant differences at p<0.05.
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