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Fig. 1: Forty-five days old seedlings of Lactuca undulata A) before drought stress and B) seven days after treatment
with different level of drought stress. In current experiment, different concentrations of Polyethylen glycol 4000 (PEG)

was applied to produce drought stress. The numbers written below the seedlings show the drought potential (Bar)
produced by different concentrations of PEG
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Fig. 2: The effect of drought stress on A) Leaf dry weight, B) Root dry weight, C) Leaf fresh weight, D) Root fresh
weight and E) Total weight of Lactuca undulata seedlings (n=14). In current experiment, different concentrations of
Polyethylen glycol 4000 (PEG) was applied to produce drought stress
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Fig. 3: The effect of drought stress on A) Chl a, B) Chl b, C) total Chl, D) Chl a/b ratio of Lactuca undulata seedlings
(n=5). In current experiment, different concentrations of Polyethylen glycol 4000 (PEG) was applied to produce drought
stress
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Fig. 4: The effect of drought stress on A) Root soluble sugar, B) Laef soluble sugar, C) Root soluble Protein, D) Leaf
soluble protein of Lactuca undulata seedlings (n=5). In current experiment, different concentrations of Polyethylen
glycol 4000 (PEG) was applied to produce drought stress
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Fig. 5: The effect of drought stress on A) Leaf peroxidase activity, B) Root peroxidase activity, C) Leaf catalase
activity, D) Root catalase activity of Lactuca undulata seedlings (n=5). In current experiment, different concentrations
of Polyethylen glycol 4000 (PEG) was applied to produce drought stress
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Fig. 5: The effect of drought stress on A) Leaf total Phenol, B) Root total Phenol, C) Leaf total flavonoid, D) Root total
flavonoid of Lactuca undulata seedlings (n=5). In current experiment, different concentrations of Polyethylen glycol
4000 (PEG) was applied to produce drought stress
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Fig. 5: A) Chromatogram of cichoric acid standard, B) Chromatogram of acetonitrile extract of Lactuca undulata root.
The effect of drought stress on root cichoric acid content of Lactuca undulata seedlings (n=5). In current experiment,
different concentrations of Polyethylen glycol 4000 (PEG) was applied to produce drought stress
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Impact of Different Levels of Drought Stress on Cichoric Acid Production
in Lactuca undulata

Saghali!, A., Aghdasi?", M. and Fatemis, S. M.

Abstract

Lactuca undulata is an annual plant belonging to the Asteraceae family. Cichoric acid is one of the most important
phytochemical compounds, which is used in the pharmaceutical and food industries. The main objective of the present
study was to investigate the effects of drought stress on the morphological and physiological characteristics of Lactuca
undulata. For this purpose, 45 days old seedlings were subjected to drought stress at water potential of 0, -0.3, -0.6, -
0.9, and -1.2 bar. Polyethylene glycol 4000 was used to create and applydrought stress. The current results showed that
by increasing drought stress, the plants gradually withered. The highest level of root and leaf dry and fresh weight,
seedling total weight, root and leaf total phenol, leaf total flavonoid, root and leaf soluble sugar, root soluble protein,
and root peroxidase enzyme activity were obtained under drought stress with water potential of -0.6 bar. However, the
highest amount of root total flavonoid and leaf peroxidase enzyme activity were observed under drought stress with a
potential -0.9 bar. The amount of root soluble protein gradually increased with increasing drought stress. But, root and
leaf catalase activity showed a significant decrease by increasing drought stress, compared to control. Data from HPLC
analysis showed that the highest amount of cichoric acid was obtained after drought stress with water potential of -0.6
and -0.9 bar. In conclusion, the present data showed that drought stress with a potential of -0.6 bar improves the growth
factor and the amount of its secondary metabolites.

Keywords: Water potential, Secondary metabolite, Caffeic acid, Growth, Antioxidant activity

1, 2 and 3. MSc Student, Associated Professor and Assitant Professor, Respectively, Department of Biology, Faculty of
Science, Golestan University, Gorgan, Iran
% Corresponding author Email: Aghdasil346@gmail.com

This paper has been extracted from the second author's MSc thesis under the supervision of Mahnaz Aghdasi.

\+ 5


mailto:Aghdasi1346@gmail.com



