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Abstract
Background and Objective: Iridaceae is a widespread family which include 92 genus and 6 of them are spreading in Turkey. This family
includes wild plants whose endemic species have attractive flowers. Iris sari is a folk medicinal plant in Southeastern of Turkey. This study
aimed to investigate the biological and bioactive properties of I. sari in Turkey. Materials and Methods: In this study, n-hexane,
dicloromethane, methanol and water extracts from different parts (flower, leaf and rhizome) of I. sari were obtained by Soxhlet apparatus
and their antioxidant, antibacterial and DNA protection activities were studied. Antioxidant activity, total antioxidant and oxidant levels
were determined by using Relassay Diagnostics Kit (Antioxidant Kit, Turkey) and DPPH assay was used to determine antibacterial activity.
Microdilution assay was conducted by using 9 different bacterial strains (S. aureus ATCC 25923, P. aeruginosa ATCC 27853, K. pneumoniae
ATCC 700603, S. aureus ATCC 29213, E. coli ATCC 25322, E. coli ATCC 35218, E. coli ATCC 10799, E. coli ATCC 8739 and
S. aureus ATCC 6538) according to CSL. To determine DNA protection activity, pBR322 plasmid DNA assay were used. Results: Results
showed that water and methanol extracts of I. sari showed high antioxidant activities in both antioxidant methods. Although the highest
antioxidant and antibacterial activities were found in root water extract, the most DNA protection effect was found in water and methanol
extracts isolated from leaf and flower. Conclusion: It was concluded that the endemic and medicinal plant; I. sari contain active
metabolites which are responsible for these antioxidant, antibacterial and DNA protection activities.
Key words: Iris sari, antioxidant, antibacterial, DPPH, DNA protective activity, TAS, TOS, pBR322
Received: January 19, 2017

Accepted: February 23, 2017

Published: March 15, 2017

Citation: Safwan Moaket, Sibel Bayil Oguzkan, Ibrahim Halil Kilic, Bedrettin Selvi, Isik Didem Karagoz, Mehmet Erdem, Nese Erdo—an, Huseyin Tekin and
Mehmet Ozaslan, 2017. Biological activity of Iris sari schott ex baker in Turkey. J. Biol. Sci., 17: 136-141.
Corresponding Author: Mehmet Ozaslan, Department of Biology, University of Gaziantep, 27310 Gaziantep, Turkey
Copyright: © 2017 Safwan Moaket et al. This is an open access article distributed under the terms of the creative commons attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.
Competing Interest: The authors have declared that no competing interest exists.
Data Availability: All relevant data are within the paper and its supporting information files.

J. Biol. Sci., 17 (3): 136-141, 2017
INTRODUCTION
Iridaceae is a widespread family in Europe, America,
Northern Asia, tropical regions of Africa and Australia. The
number of determined species in this family is around 92. In
Turkeyʼs flora, there are 6 species. These species are as the
followings; Romulea, Crocus, Gynandriris, Hermodactylus,
Gladiolus and Iris1,2.
Iris sari Schott ex Baker is an annual herbaceous plant and
it is around 10-30 cm tall. The flowers are vascular red or
yellowish, brown-purple on balm or greenish base, some of
them are bluish purple as standard (Fig. 1). Dry, sandy hills and
rocky mountainsides with 900-2700 m height are the places
where Iris sari Schott ex Baker grows. It blooms in April-June.
It grows in terrestrial and Southeastern regions of Turkey3,4.
There are many studies about different species of
Iridaceae family; especially about I. germenica5,6. Many studies
were conducted about I. nigricans, I. sibirica, I. carhaliniae,
I. bungei, I. pseudopumila, I. spuria and I. junonia species and
their biological activities5,6. Rhizome of the I. germanica was
studied in terms of antibacterial, antifungal, insecticidal and
phytotoxic activities7. There has not been any study about the
biological activities of Iris sari, yet. Recently, the interests of
scientists about potential herbals (natural plants) which have
protective or remedial effects against illness and the related
scientific studies have increased gradually.
The consumed oxygen during catabolism in living
systems can turn into various high radicals. The most
significant target of molecules known as reactive oxygen
species is on carcinogenesis. Unrecoverable DNA damages can
cause carcinogenesis, aging and other degenerative illness8.
Besides, the organism has enzymatic and non-enzymatic
anti-oxidant defense systems that participate during the
inactivation of free radicals. Most of the natural products
have various anti-oxidants9. Diet factors and natural
anti-oxidants and especially plants can prevent DNA
damage by reducing the amount of reactive oxygen species
therefore they decrease the cancer risk10,11. In this study,
both DNA protective activities and oxidant-antioxidant
incidents of extracts were assessed which were prepared at
suitable optimization. Kandemir12 investigated antineoplastic,
antioxidant, antitumor, anti-plasmodia, anti-tuberculosis and
di-uretic effects of rhizomes of Iris13. Rigano et al.14 showed
that isoflavones in rhizomes of I. preudopumila have high
antioxidant activities12.
The aim of this study was to investigate the antioxidant,
DNA protective activities and antibacterial effects of root, leaf
and flower parts of I. sari (an endemic species of Iris genus)
in four various extractors. It was also aimed to provide the

Fig. 1: Morphological structure of Iris sari
conscious usage of plants and prior knowledge to
pharmacologic studies in accordance with the determination
of biological activities of I. sari.
MATERIALS AND METHODS

Iris sari extraction: The following materials were used for
the extraction; dichloromethane (CH2Cl2) (Sigma Aldrich,
Germany), methanol (CH3OH) (Sigma Aldrich, Germany),
hexane (C6H14) (Sigma Aldrich, Germany), distilled water
(dH2O), Soxhlet (Gerhardt EV 14) and evaporator
(Heildolph Heizbad HB Digit). The dry root, flower and leaf
parts of the plant were pulverized with a smasher. By Soxhlet
method, dichloromethane, methanol, hexane and water were
extracted from each part (root, flower, leaf) of I. sari.
Dichloromethane, methanol and hexane were evaporated by
rotary evaporator. The extractions were stored at +4EC until
the experiment started.
Determination of antioxidant activity: The free radical
removal capacity of the extracts was determined by using the
free radicals of the 1,1-diphenyl-2-picrylhydrazyl (DPPH)15. The
DPPH solution which was added to the extracts caused a
decrease in the absorbance value of the optical density and
the lightening of the colors of extracts showed that the
extracts were radical scavengers.
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stock concentration and it was dissolved in 100 μL DMSO
(dimethyl sulfoxide, 10%). After ensuring the full dissolution of
the extracts, the 0.1% I. sari root, flower and leaf extractsʼ
solutions were diluted in 1/5 ratio. Approximately 40 μL dH2O
was added on 10 μL extract and this ratio was used in the
study19.

Determination of total antioxidant activity with ABTS
method: Commercially sold kits were used in order to
determine the antioxidant capacity of the extracts obtained
from the root, flower and leaf of the I. sari. The antioxidant
agents of the sample turn the dark blue-green colored ABTS
into a radical reduced ABTS and the change in the absorbance
at the 600 nm determines the antioxidant level of the sample.
The ABTS [2,2 azino bis (3-ethyl benzo thiazoline-6-sulfonic
acid] was used as radical while synthetic antioxidant and
Trolox which is the analogue of vitamin E were used as
positive control16. Real Assay Diagnostics-TAA Assay Kit was
used in the study.

RESULTS AND DISCUSSION

Iris sari Schott ex Baker is an endemic plant and studies
have not been revealed yet regarding its bioactive features.
Therefore, in this study the biological activities of the I. sari
root, flower and leaf parts were determined in
dichloromethane, methanol, water and hexane solvents. The
free radical remover effects of the plant extracts used in this
study were tested on DPPH which is stable radical. In four
extracts derived from the I. sari, the removing success of the
DPPH from the environment has increased with the increase
in the concentration in direct proportion. The Oxidative Stress
Index (OSI) values of these four different extracts were
determined by measuring the Total Antioxidant Levels (TAL)
and Total Oxidant Levels (TOL). In Table 1, the low levels of the
OSI values showed that the oxidant activity was rather low
and it was detected that the dichloromethane, methanol and
water extracts were good antioxidants but only the hexane
extract did not demonstrate oxidant activity. Rigano et al.14
determined that the isoflavones isolated from the rhizomes of
I. pseudopumila showed high antioxidant activity. So, these
results were correlated with the other Iris genus result.
Table 2 and 3 show the reference values of total antioxidant
and oxidant levels.
In this study, the inhibition effects of 4 different
extracts obtained from the I. sari were investigated against
9 different bacteria by using the microdilution-broth method
(Table 4).

Determination of total oxidant level and the antioxidant
activity: This test is calibrated with hydrogen peroxide. In
the presence of oxygen, the ferrous ion oxidizes the chelate
complex into ferric ion. The density of the oxidation reaction
increases depending on the presence of the oxygen within
the environment of the reaction. The ferric ion forms a
colored complex in acidic environment. The color intensity
is measured spectrophotometrically. The absorbance value
indicates the oxidant value in the example. The total
oxidant level value was detected by comparing the
obtained results with H2O2 Equiv (μmol LG1)17. Vitamin C was
used as a control.
Antibacterial activity of I. sari: For the antibacterial activity
of root, flower and leaf extracts of I. sari, the following 9
different standard bacterial strains were used: Staphylococcus
aureus ATCC 25923, Pseudomonas aeruginosa ATCC 27853,
Klebsiella pneumoniae ATCC 700603, Staphylococcus aureus
ATCC 29213, Escherichia coli ATCC 25322, Escherichia coli
ATCC 35218, Escherichia coli ATCC 10799, Escherichia coli
ATCC 8739 and Staphylococcus aureus ATCC 6538.
In order to determine the MIC values of the I. sari extracts,
the CLS was performed for 3 times repeatedly with the
microdilution method according to the guidelines18. The
growth of the bacteria was observed in the presence of a
white pellet or dimness.

Table 1: Antioxidant, oxidant, OSI and IC50 values of I. sari
Extracts
Root hexane
Root dichloromethane
Root methanol
Root water
Flower hexane
Flower dichloromethane
Flower methanol
Flower water
Leaf hexane
Leaf dichloromethane
Leaf methanol
Leaf water

DNA protective activity of I. sari: The DNA of the pBR322
plasmid was used to detect the effects of the extracts to
protect the DNA from the UV and oxidative induced damages.
The DNA of the plasmid was subjected to damage in the
presence of the extracts by applying H2O2 and UV. The
visualization was performed on 1.25% agarose gel. For the
DNA protective activity test 0.1 mg was weighed from the
extracts of the I. sari root, flower and leaf to prepare 0.1%

TAL
(mmol LG1)

TOL
(:mol LG1)

OSI

1.076
3.207
4.385
4.534
0.026
2.482
3.774
4.519
0.944
3.8
4.491
4.253

18.363
13.277
10.857
13.792
190.986
227.04
129.529
17.362
189.905
160.277
99.107
79.127

1.7
0.4
0.2
0.3
734.5
9.1
3.4
0.3
20.1
4.2
2.2
1.8

IC50
(mg mLG1)
0.52
0.066
0.049
0.033
1.792
0.13
0.029
0.102
6.657
2.03
0.057
0.047

TAL: Total antioxidant level, TOL: Total oxidant level, OST: Oxidative stress index
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The extracts obtained from the plant used in the study are

single fracture in the chain). The exposure of the DNA to UV
radiation in the presence of H2O2 caused fracture in the
open-circular DNA and the emergence of the linear DNA (lin
DNA; include one or more fractures in the two chains)20.
The results of the DNA protective activity showed linear
DNA bands occurred in none of the extracts derived from
the I. sari root, flower and leaf as shown in Fig. 2. In other
words the water and methanol extracts were found to be
protective against the damaging effects of UV and H2O2 to
the DNA.
It is reported that phenyl propenyls, flavonoids,
dihydroflavonols and glycozides are very common in
Iris species. The roses of Iris species also abundant with
anthocyanins. A glican flavonoids, xanthan iso-flavonoids and
phenolics were also isolated from roots, flavor and rhizomes
of Iris species21. Thus supported the present results that I. sari
is one of the good anti microbial agent.
Moreover, anti bacterial, antifungal, insecticidal and
phytotoxic activities of plantʼs sap extracted from I. germanica
were reported by Orhan et al.7.
The extracts of rhizomes of the Iris species have been
reproted as antineoplastic, antioxidant, antitumoral,
antiplasmodical, antituberculative, antispazmodic and diuretic
effects of Iris sap by Kandemir12.
On the other hand, a parralel work with present study was
carried out by Rigano et al.14. In that study, iso-flavonoids
isolated fromthe rhizomes of I. pseudopumila had a high
antioxidant activity.

thought to have wide-spectrum antibacterial effects against
the used bacteria. Further pharmacologic researches are
needed in order to use these extracts having antimicrobial
activity as medicaments for the treatment of the diseases
caused by pathogen microorganisms. The antibacterial results
of this study have a preliminary nature for the identification of
the extracts determinant compounds and for using these
compounds as drug or medicine.
The DNA of the pBR322 plasmid demonstrated two bands
in the agarose gel electrophoresis. These are the fast walking
supercoiled DNA (scDNA; super stranded DNA; without
fracture) which are the natural form of the plasmid and the
slow walking open circular DNA (ocDNA; DNA containing a
Table 2: Total antioxidant level reference values
TAL values (mmol trolox Eq LG1)

Parameters
Good activity

>20

Normal activity

2-1.45

Near-normal activity

1.45-1.2

Low activity

1.2-1

Very low activity

<1.20

TAL: Total antioxidant levels
Table 3: Total oxidant references values
Parameters

TOL values (µmol H2O2 Eq LG1)

Best activity

<5.00

Normal activity

5-8

High oxidant activity

8-12

Excessive oxidant activity

>12.00

TOL: Total oxidant levels

Table 4: Antibacterial effects of I. sari
Minimum inhibition concentration (:g :LG1)
Bacteria strains
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Extracts
A
B
C
D
E
F
G
H
I
Root
Hexane
Dichloromethane
Methanol
Water
Flower

0.12
0.25
0.25

0.25
0.12
0.01
0.12

0.25
0.12

0.25
0.12

0.06
0.25
0.12

0.12
0.12
0.12

0.25
0.25
0.12

0.12
0.12
0.12

0.25
0.12
0.01
0.12

Hexan
Dichloromethane
Methanol
Water
Leaf

0.25
0.12
0.01
0.06

0.01
0.03
0.01
0.06

0.25
0.25

0.12

0.06
0.06

0.25
0.25
0.12

0.25
0.01
0.03
0.12

0.01
0.06
0.03

0.25
0.01
0.01
0.03

Hexane
Dichloromethane
Methanol
Water
References

0.03
0.25
0.25

0.25
0.12
0.01
0.06

0.25
0.12
0.12

0.25
0.25
0.06

0.25
0.06
0.12

0.25
0.03
0.12

0.25
0.03
0.12

0.25
0.25
0.25
0.12

0.25
0.12
0.01
0.01

Cefuroxime axetil
48.00
0.01
0.01
0.01
Amoxicillin
0.78
48.00
48.00
48.00
Ciprofloxacin
48.00
48.00
48.00
48.00
A: K. pneumoniae ATCC 700603, B: E. coli ATCC 35218, C: E. coli ATCC 10799, D:
G: S. aureus ATCC 6538, H: P. aeruginosa ATCC 27853 and I: S. aureus ATCC 25923

139

48.00
48.00
48.00

3.125
3.125
3.125
250.00
250.00
250.00
48.00
48.00
48.00
E. coli ATCC 8739, E: E. coli ATCC 25322, F: S. aureus ATCC

48.00
48.00
48.00
29213,
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K1

K2 K3 K4

L1

L2

L3 L4

M1 M2 M3 M4

N1

N2 N3

N4

ocDNA

linDNA
scDNA

Fig. 2: DNA protective activities of I. sari
K1: Plasmid DNA+dH2O, K2: Plasmid DNA+dH2O+UV, K3: Plasmid DNA+dH2O+H2O2, K4: Plasmid DNA+dH2O+UV+H2O2, L1: Plasmid DNA+Flower water
extract+UV+H2O2, L2: Plasmid DNA+Flower methanol extract+UV+H2O2, L3: Plasmid DNA+Flower dicloromethane extract+UV+H2O2, L4: Plasmid DNA+Flower
hexane extract+UV+H2O2, M1: Plasmid DNA+Root water extract+UV+H2O2, M2: Plasmid DNA+Root methanol etract+UV+H2O2, M3: Plasmid DNA+Root
dicloromethane extract+UV+H2O2, M4: Plasmid DNA+Root hexane extract+UV+H2O2, N1: Plasmid DNA+Leaf water extract+UV+H2O2, N2: Plasmid DNA+Leaf
methanol extract+UV+H2O2, N3: Plasmid DNA+Leaf dicloromethane extract+UV+H2O2, N4: Plasmid DNA+Leaf hexane extract+UV+H2O2

It has been reported that there are alot of bioactive
substans and the potentially important compounds in the sap
of many species in Iris genus21.
Kassak21 worked on the phenolic and flavonoidal content
of five Iris species (Iris pseudacorus, I. crocea, I. spuria,
I. orientalis and I. ensata). Fresh dryed rrhizomes were
exctracted and the maximum total flavonoids and maximal
flavonoids were determined in Iris pseudacoru.
While there are many studies related especially to
I. germenica from the Iridaceae family. Studies have been also
conducted on the biological activities of the following species;
I. nigricans, I. sibirica, I. carhaliniae, I. bungei, I. pseudopumila,
I. spuria and I. junonia20,22. In a study conducted by
Uzun et al.23 the effects of growth factor of the plant tissue
cultures were investigated in vitro in the immature embrios of
I. sari and I. schachti24. However, any research was not
revealed about I. sari in terms of its biological activity.
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