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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.

100
m100%FC ®m75%FC ®m50%FC m2
90
80
g 70
]
. 60
2 o0 €
2 = f
Lo
~9 50
ERS
22 40
<
O
an
g 30
)S;L.vul.oud9):> Sl o0l daH I)S.v M&‘,v SE +U~SJL..0 u”omhoole uwa S u 6L’° |5.¢..J95)¢JSJ5.J L;lj.ou -y J&w

ws=lyy byl FC L(Sls 0 yuiie iz 031) Sl o y0 O s 50 LS s Jlo cime glas
Figure 2. Total phenols 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.

odaline W3 g W2 W Jlos cou lalS wals ol Ojgo & o gme Sogles b vald aged (i JlodsS 0 9 Wi jles
JoudoS alllas 5590 alize slojleuilsS w3l BB JS&) wl - Jegdh clale zalS g, aisly lis | b Jgigdd jlade oy i
O g 4 e Wi (25 25 sl G jl g e S oS 4 bgrje o ) e 5 SSue b lsilsS 6l

20,5 I J5igdo g badeieds Jade  man JedsS lp e cpl a0 we Wi 5 vals W2 s

204/ ¥


http://dx.doi.org/10.52547/nbr.9.3.200
https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.3.5.5
https://ndea10.khu.ac.ir/nbr/article-1-3500-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24236330.1401.9.3.5.5]

[ DOI: 10.52547/nbr.9.3.200 ]

Khakdan & Javanmard. The impact of drought stress on basil

Ao oS (55 035 plat o |y Sl (Sl
Sl 0uls atin g9 A4S o Wyl b s 4 Rl
lagis llyd cod badelyn i fimgn jems &5
‘_gl.(b;.beﬂ (S5 Vb gles (( Sis aiile Jasreions
& e 5 Sy g Jlab Gy clole b 5 (i 3l
Sharma et al., ) 05,5 oo alizee Jod OlLS 5 pozd
Gk 5l bJed L aes (2019; Lini'c et al., 2019
b a5 Wigh e e aglsn JedloleSid e
WS oo g 1) ek 5 Gese sladsdh 3l (s
.(Sharma et al., 2019)

slgis s 5l S Olee 4 Ses A
5l Glacgame 1 b axlge yo olals as el (ot
5 S sk (oSl gl s 1y el
dpdijy, od diw dex> 5l s o Gl Salise
pae iiwgtd e ol (S 0STg 095 rals
5 ebendgd Olyss e 5l oolannl g culils  jo Jolw
3 e aelst & e ol 5o ool ool Lol 15
—o sheST 25 olml g (5eST WS glassS w>
Sl ol Jole  giliwger oy LoaS 008
Ahmadpour et al., 2017 Hasanuzzaman et al., 2019; )
5 Jbd Sl 4 ST Jld slaaieS #dly 4o (2020
SNy (Femy slaoSle b Jyone job 4 g aiiten o
1y sk Sl Wlgs oo ksl adgs Sal¥l nlply caims oo
OS85 )b 5l 5enST Jled slodiss .auS asags
Jbd @ =i ‘La;w.l)'ﬂ Cadled 5l 6 S el g anwl SalSys
S Zaled 0 5 Jobo oadgi,aeliyy S e yes b
(Sharma et al., 2012) wgd oo Jolw

s 45 083 o LS (SS9 (Sielg b daled
5 bl sl Sg5le 5l o 3> G oLS ‘Sslq,,.Jlts’zﬂ
sl a5 cul oxij e st plp o sl
Codled g amo o ol 1) ST Jled slaaiss 51 4L
21 5 AT s 50 e S alalST
Nath et ) sls oljT sl JGol, 5 ool & )lus zals 4
spiwew (al., 2018; Hasanuzzaman et al., 2019
o) ol Is¥se 035 b ol SlamSTS]

Ol » (Sad i flosailez 5 s

DPPH o5 sl JIS381) (FuicS o codled
Sy llle 350 S a slao o ol lse
0 ) edale aw 0 DPPH o] sla JIGol, 0,5 ke sy
Lools plis gl ol 6 uSoslnl Gl dee 22 59,500 V0 5
55 ol3T sla 0], FaiS e colled o lae lale iyl
clld i g S8l Rl b Syse w
SRIPUISRIHNETR SRR [RJ I SOt
Sk 2 pSaSee Vo bl a4 bgpe (SiS leg
Qo Cpyiden o oojlas Zdald 4w a0 g o)lac
Sl o s 5atlsS @ bog e ol sla SIS0l (SoiiS e
aoys AFIFE o FEER TVFE (i polie ol g Wi
—ske 2 3 o)las p )5S Ve g 00 N e glackile
aoyd piaS ols plis mll edle 4y ol cnslise
Do 5 Ve vkl oy ol bS], SuuSle
olS iy lodsS 4 bgyye oo ;0 50 0jlac 059,500
Ao VO g AT Cud i 4 Wil cod o,

4 bgye Gl des ;0 50 0)lae 059,80 Ve il ol
FAEY Jade 4 W3 Jled cov b, o5 e ladsS
2 50 oslac 5,59 S0 Ve g O glacdale o g ws o
Slosine Dglds b (FaisS oo Sollad (liae cn s i e
oddlice (los cov sladiges g dalld diged) juw leidsS o
(Sl olS e slajlstlsS () AS Dj9e 4w S
Wi loss (oS5 5 aliie sl (ol 5 5o J3esS
JS5) 03,5 o1 sla JI0al; e yo Ul oyt 4 p2eia
(f

M‘ AS.»J)?SMJT 9 u;)...w)j}f oole 99 aS el )Sé J;L@
S e 0y b Gl g p s 100 Cile)
e 5 4 e, AYY g AUV e w olT sle G0,
&S jehilen .08 5 )18 colazul 0,00 o lailinl dlge laie 4
hoe pdiba 2 pSaSen V0 Bl snye ol il
ooy (SanS e 08 Wi il o8 e leaidsS diged
Sl lad ogz 51 o laslisl sole g0 cpl 4y

o : )
e Gk logen Symiene Lo 4 lals
O s 550l g ol SeS o2 g 0 &S slacdglie
o gl ol cdale jo s ates o b i85 Ll s
9y Jyaze a5 Cwl olayy) Ole oX) el 4 atls
o 09,5 bed b wils (i il g J>lre 50 ]
o a5 ae oolail 4gl gleddgle

205/Y+0


http://dx.doi.org/10.52547/nbr.9.3.200
https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.3.5.5
https://ndea10.khu.ac.ir/nbr/article-1-3500-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24236330.1401.9.3.5.5]

[ DOI: 10.52547/nbr.9.3.200]

Nova Biologica Reperta 9(3): 200-212 (2022)

OF )Y -VIY Y o)lad A ale ¢ cin pole 0 gl sloazdl

=
N

=100% FC
5 50% FC

Total Flavonols
mg Quercetin eq / g Extract

Mikhak

B 75%FC
m25% FC a

Purple Green

Cultivars of O. basilicum

20

Total Flavonoids
mg Quercetin eq / g Extract

m100%FC m75%FC 50% FC

d C
15 f
g -
. h
1
10 i
k
5 -

1. Sile & 5o 4 bosls (B) b sigdls 5 (A) JS wsgiods ke . Si5 5 dilisee Lul,d cod o, JlantlsS a5 baSeisds lyime —F JSi

sty s FC (S0l 0 mie 9z (y5051) Sl doyd B el 55 LS o I sime Sglis ,Sily il B> sl 0 l,) 1S5 4 (51,3 SE
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.

S sl Sl ol cauwl SC28l5 wile (2019
Ben-Abdallah ) cwl sl Seadly 5 anl S5 ,5l8 ol
et al.,, 2018; Bistgani et al., 2019; Scagel et al.,
@ olS Al caisS WS olS Ol comss (2019
oMbOLﬁYl{ydeblm}w‘éJb&S
(Verslues et al,, 2006) sl olS cude Condg
slp slaxel B Silas & S p ol s Glgioe
Sanchez- ool o o5 a4 olS cowles iouw
o8l b ol adlas o .(Rodriguez et al., 2010

)‘5@554..»).@)0 O '91‘5‘9@‘ >_<.w.> DS DAl

SLasT oo ol b peiee G5k 55 5l (95UslS
23S o J55 1y LT el by o e 31y oS Jlad
ols o Jed ols 5 (Carocho & Ferreira, 2013)
ol LSy it gy e o i bl b Cos
Jlé .(Bistgani et al., 2019; Chen et al., 2019) & 5 s
OO Vg R I I | CVO. £ 3] IEPC OO )
Al-Ghamdi & Elansary, 2018; Bistgani et al., ) Jg:8

206/Y -7


http://dx.doi.org/10.52547/nbr.9.3.200
https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.3.5.5
https://ndea10.khu.ac.ir/nbr/article-1-3500-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.24236330.1401.9.3.5.5]

[ DOI: 10.52547/nbr.9.3.200]

Nova Biologica Reperta 7(3): 322-330 (2020)

QTR TTVIT o)l b ¢ Ty pole 50 (o csloazily

b

DPPH Radical Scavengering

=

DPPH Radical Scavengering

@)

DPPH Radical Scavengering

Activily (%)

Activity (%)

Activity (%)

—
w

—
(=]

wn

— k) W s Lh v <] 00 O
S o o o O ©O O o O ©

= 100%FC m75% FC
=50% FC = 25% FC a

Mikhak Purple Green
Cultivars of O. basilicum

m100%FC m75%FC
u50%FC m25%FC

Mikhak Purple Green
Cultivars of O. basdlcum

= 100% FC u75% FC
u 50% FC m25% FC

Mikhak Purple Green
Cultivars of O. basilicum

Cellad e (i3 5 bl pd Cos o, lalstlsS alS ojlas (slaglaS| T bawss DPPH ofjl sle JIS5ol, (SaisS e colled -F s
P95 00 (A) e 0 059,500 Vo (LS o lae clalé 4w 0 DPPH ofjT laJiSGol; 00,5 oo slp ol oS slalsetdsS” (oL (slaolac
t Sl O 90 4 osls .l oad ools las (S i e aw 30 cow 5 aals alS 0 (C) il s j0 p)55,5us Vo e 3 B) ;i e o

sty s FC (Sl 0 miie 9z (y5051) ol doyd B el 55 LS o I sime Sglis Sl Gilisee B> sl 0 l,) 1S5 4 (51,3 SE
Figure 4. DPPH scavenging activity of plant extract antioxidants of the basil cultivars under drought stress. It shows
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Ocimum basilicum
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capacity levels Lt SE el SE 5L SE
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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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