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The impact of drought stress on antioxidant activities of basil
(Ocimum basilicum) cultivars extracts
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Abstract. Basil is an important medicinal plant, belonging to the Lamiaceae family. Basil is used for the treatment of
different diseases such as stomachache, headache, constipation, fever and infections, as well as to reduce and regulate
the blood sugar. Moreover, Basil is known for its antibacterial, antifungal and antioxidant properties. In this study, the
impact of drought stress on phenols and flavonoids concentrations, as well as the antioxidant activities of leaf extract of
three basil cultivars were investigated. Seeds of basil cultivars (mikhak, green, purple) were cultivated in sand-loamy
soil and drought stresses (75%, 50% and 25% of the field capacity) were applied on six-leave plants. Experiments were
conducted in a completely randomized design and three repeats. Total phenols, total flavonoids and flavonols
concentrations of basil leaf extracts and their antioxidant activities were measured. The maximum values (with
significant differences) of three groups of non-enzymatic antioxidants and the highest levels of antioxidant activities
were observed for green cultivars under mild stresses (75% of the field capacity). It was observed that antioxidant
activities were elevated by the increase of the concentration of the plant extract. Drought stress results in oxidative
stress in basil plants. Phenols, flavonoids and flavonols are well-known as strong antioxidants have a role in the plant’s
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protection against the oxidative stress. In thrice cultivars of basil which were investigated, concentrations and abilities
of these compounds to inhibit free radicals were decreased by the increase of the levels of drought stresses. It seems that
both basil genotypes and drought stress levels affected the production of antioxidants studied and, consequently, have
impacts on the plant inhibitory abilities against the oxidative stress.
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Figure 1. Relative water content of the basil cultivars under drought stress. Data represents as average = SE for three
repeats. Different letters represent significant difference among plants at 5% level (Multivariate Duncan test). FC: Field
capacity.
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Figure 3. Flavonoids content of the basil cultivars under drought stress. Total flavonoids (A) and flavonols (B). Data
represents as average = SE for three repeats. Different letters represent significant difference among plants at 5% level

(Multivariate Duncan test). FC: Field capacity.
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Figure 4. DPPH scavenging activity of plant extract antioxidants of the basil cultivars under drought stress. It shows
the DPPH scavenging activity of basil cultivars at three concentrations of plant extract, 10 pg/ml (A), 50 pg/ml (B) and

100 pg/ml (C). Data represents as average = SE for three repeats. Different letters represent significant difference
among plants at 5% level (Multivariate Duncan test). FC: Field capacity.
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Table 1. DPPH scavenging activity of plant extract antioxidants of the basil cultivars under drought stress.

Ocimum basilicum

Plant extract concentrations (pg/ml)

cultivars and field 10 50 100
capacity levels Lt SE el SE 5L SE
Mikhak (100% FC) 14.13+0.07 21.61+0.11 62.28 + 0.08
Mikhak (75% FC) 15.62+0.18 26.47 +0.24 68.23+0.17
Mikhak (50% FC) 13.65+0.21 20.07 £ 0.07 57.80 + 0.06
Mikhak (25% FC) 12.03+0.03 16.11+0.1 48.62 +0.07
Purple (100% FC) 13.46 + 0.04 22.03+0.03 67.36+0.04
Purple (75% FC) 14.34 + 0.04 25.03+0.03 68.07 £ 0.07
Purple (50% FC) 11.03+0.03 17.25+0.04 63.03 £ 0.02
Purple (25% FC) 9.04 £0.04 15.00 £ 0.01 56.07 £ 0.07
Green (100% FC) 15.07+ 0.06 43.73+ 0.03 82.54+0.03
Green (75% FC) 21.34+0.06 44.69 + 0.04 84.64+ 0.03
Green (50% FC) 20.02 +£0.03 37.02+0.02 77.07 £ 0.04
Green (25% FC) 14.07 £ 0.06 30.76 + 0.03 76.13 +0.06
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