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was to investigate the effect of temperature on the free radical scavenging
in the presence of medicinal plants.

Experimental: For determination of free radical scavenging activity by

Topic: Medicinal Plants
Received February 14™ 2014
Accepted May 20" 2014

Key words: using the stable 2_,2-diphenyl-l-picrylhyd'razyl (DI?PH) assay at different
temperatures, two investigations were carried out: first ethanolic extracts of
v Cancer Sage (Salvia officinalis), Red Cabbage (Brassica oleracea), Walnut Leaf
v Free Radical (Juglans regia L.), Yellow Sweet Clover (Melilotus officinalis) and
v Scavenging Activity Hawthorn (Crataegus oxyacantha) one by one and then the mixtures of each
. pair of plants in order to determine plant-plant interactions.
v" Medicinal Plant Results:

Because of Herb-Herb interactions, the most free radical
scavenging percentages are related to plants in single forms not mixtures.
The results demonstrated that with increasing temperature free radical
scavenging increased in the presence of Sage, while it decreased in the
presence of Hawthorn. The highest free radical scavenging percentages at
temperatures ranging from ambient to body and fever are related to Sage at
25°C, then Walnut Leaf at 37°C and finally, Hawthorn at 40°C.
Recommended applications/industries: The results indicated that for
preventing herb-herb interactions, medicinal plants as tea, food and fruit are
used alone.

1. Introduction
of normal metabolism. Additionally, ROS are produced

Cancer has existed for all of human history (Hajdu et
al., 2011). It is a disease in which abnormal cells divide
and to be multiply in a malignant tumor. In a healthy
organism, always between the rate of cell division and
cell death is a balance (Munari et al., 2014; Markert
1968). Reactive oxygen species (ROS) are a byproduct
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in cells as a response to several factors, including
oxidative and thermal stresses, ultraviolet light,
chemical agents, and ionizing radiation. Oxidative
stress can cause DNA damage, cell functions
inhibition, lipid and protein peroxidation, and
disturbance of glutathione levels (Yoo et al., 2008). In
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addition, ROS contribute to the development of cancer,
diabetes, atherosclerosis, inflammatory diseases, and
ageing (Beal, 1995; Harman, 1956 & 1992; Lee et al.,
2005). ROS are divided into free radical species, such
as superoxide anion radical, hydroxyl radical, and non-
free radical that are involved in oxidative reactions,
such as singlet oxygen (Esmaeili et al., 2010). ROS
free radicals contain unpaired electrons, which usually
show a high degree of reactivity with biological
macromolecules such as proteins, lipids, and DNA
(Halliwell & Gutteridge, 1999). Free radicals can
oxidize DNA bases (especially guanine), leading to
mutations (Harman, 1956 & 1992). Oxidative damages
can be reduced through enzymatic mechanisms such as
superoxide dismutase (SOD) and catalase (CAT) or by
antioxidants presented as natural products (Boo et al.,
2012). The antioxidants realize the balance of
formation and destroying the free radicals. They are
able to trap or to block, to scavenge, to remove free
radicals by substitution, addition or electron transfer
reactions (Popescu et al., 2011; Rizea et al., 2012). As
part of a healthy lifestyle and a well-balanced,
wholesome diet, antioxidant supplementation is now
being recognized as an important means of improving
free radical protection (Rock et al., 2012). Many
synthetic drugs protect against oxidative damage, but
some have adverse side effects (Munari et al., 2014).
An alternative solution to overcome ROS is to consume
natural antioxidants from food, beverages, and
traditional medicines containing natural antioxidants
such as L-ascorbic acid, tocopherol, and polyphenols
(Van Wyk & Wink, 2004 & 2008; Yazdanparast &
Ardestani, 2007; Wink & Abbas, 2013). The use of
medicinal plants is perhaps the oldest method of coping
with illnesses throughout the world and physicians and
patients have looked for the natural drugs, nontoxic
remedy and suitable to the organism. Because of the
quality of medicinal plants and some research results,
many people have the mistaken notion that, being
natural, all herbs and foods are safe. Especially in the
last decade, with more intensive studies devoted to
natural therapies (Dejica, 2000; Feher et al., 1988).
Medicinal plants are commonly rich in phenolic
compounds, such as flavonoids, phenolic acids,
stilbenes, tannins, coumarins, lignans and lignins (Van
Wyk & Wink, 2004;, Atanassova et al., 2011; Jeong et
al., 2004; Hamdy Roby et al., 2013; Packer et al.,
1999; Daffodil et al., 2014; Ali et al., 2008; Velioglu et
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al., 1998; Amarowicza et al., 2004). These compounds
in various plant products (such as fruits, leaves, seeds,
and oils) have multiple biological effects including
antioxidant activity and radical scavenging in the last
several years (Lugasi et al., 1998; Kéahkonen et al.,
1999; Mensor et al., 2001; Singh et al., 2002; Parejo et
al., 2002). Sage (Salvia officinalis), Red Cabbage
(Brassica oleracea), Walnut Leaf (Juglans regia L.),
Yellow Sweet Clover (Melilotus officinalis) and
Hawthorn (Crataegus oxyacantha) are medicinal plants
, are economically and nutritionally important
vegetable consumed widely around the globe and they
are good source of health-promoting compounds that
show preventive effect against cancer, atherosclerosis,
nephritis and diabetes mellitus (Singh et al., 2009;
Taveira et al., 2009; Jaiswal et al., 2012; Miliauskas et
al., 2004).

DPPH (2, 2-diphenyl-1-picrylhydrazyl) radical
scavenging assay is mostly applied to rapidly examine
the antioxidant capacity of samples. This method is
widely used, as its reliability on giving information
about the main property of antioxidant potential for
many medicinal plants (Kedare & Singh, 2011; Huang
et al., 2009; Fu et al., 2010).

DPPH can accept an electron or hydrogen radical to
become a stable and diamagnetic molecule. It can be
oxidized difficulty, and then irreversibly. When DPPH
reacts with antioxidant compounds, it can donate
hydrogen, so it is reduced. Fig 1. Many studies
investigated interaction between herb-drug, food-drug,
herb-herb, nutrient-drug and drug-drug (Serensen,
2002; San Miguel et al., 2005; Williamson, 2003 &
2005; Evans & McLeod, 2003; Tarirai et al., 2010;
Cheng et al., 2010;_Manek et al., 2011; Fasinu et al.,
2012; Zeping et al., 2005; 1zzo & Ernst, 2001; Zhou et
al., 2010) and other

research results showed that the radical scavenging
activities of all the plants extracts increased with
increasing concentration (Ghasemi et al., 2011; Heo et
al., 2014; Anissi et al.,, 2014; Zhang et al.,, 2014,
Krishnaiah et al., 2011; Turkmen et al., 2006).
Therefore, this work investigates the effects of
temperature on free radical scavenging percentage with
same concentration at temperatures ranging from
ambient to body and fever.

2. Materials and Methods

2.1. Chemical and reagent
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The reagent 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
was supplied by Sigma (St. Louis, USA). All other
reagents (acetonitrile, Hydrochloric acid and ethanol)
were purchased from Merck.

2.2. Plant materials and preparation of extracts

Fresh plants including: sage (Salvia officinalis),
hawthorn (Crataegus oxyacantha), walnut leaf (Juglans
regia L.), red Cabbage (Brassica oleracea), yellow
sweet clover (Melilotus officinalis) were collected from
Azerbaijan mountains located at northwest of Iran. The
gathered samples were dried at ambient temperature
and under sunlight for 5 days. Dried plants were milled
with sample mill (300 Waufn S2, Germany) and in turn
extracted with two solvents: HCI (1.5M) and ethanol
(95%). A 2gr of each samples were extracted by
dissolving in 85mL ethanol and 15mL HCI. Flasks
were kept in a shaking incubator (Boekel Jitterbug
Microplate, Cole-Parmer, USA) at 1000 rpm and 40°C
for 1 h. The extracts were concentrated at 40°C for 15
min. The infusions were filtered through Whatman
filter paper twice, until a clear extract was obtained.

2.3. Instrumentation

All spectrophotometric data were acquired using
Perkin Elmer Lambda 25 UV-Vis spectrophotometer.
Glass cuvettes (1 cm x 1 cm x 4.5 cm) were used for
UV-Vis absorbance measurements. The temperature in
the cell was controlled by using JULABO Heating
Immersion Circulator.

2.4. DPPH radical scavenging assay

Radical scavenging activity of plant extracts against
stable DPPH was determined spectrophotometrically.
DPPH shows a strong absorption band at 517 nm. The
solution of DPPH in Acetonitrile (6x10° M) was
prepared daily, before UV-Vis measurements. 3 ml of
this solution were mixed with 1 pl extract solution
(extract: ethanol, 1:10 v/v).

For pair interactions, 1 pl extract solution consists
of 0.5 pl of each extract.

The experiments were repeated for three times. The
percentage of DPPH radical scavenging by the samples
was calculated according to formula, % scavenging =
[{Ai —As HAi]x 100, where A; control is the absorbance
of DPPH radical, As sample is the absorbance of DPPH
radical with extract after 30min.

3. Results and discussion

Comparing results of free radical scavenging
percentage in the presence of ethanolic extracts of
Sage, Red Cabbage, Walnut Leaf, Yellow Sweet
Clover and Hawthorn one by one and mixtures of each
pair of plants with same concentration at temperatures
ranging from 25°C to 40°C, on the basis of data were
measured by UV-Vis spectroscopy, are summarized in
Table 1. The results provided in Table 1 show that the
highest free radical scavenging percentage was the
ethanolic extract of Sage at 25°C and with increased
temperature  decreased free radical scavenging
percentage, while the lowest free radical scavenging
percentage of Sage extract related to 40°C. Walnut leaf
extract was more effective than 3 other single extracts
against free radical and different temperatures have no
significant effects on them. However, Red cabbage
extract has weak free radical scavenging at all
temperatures except for 25°C.

‘Hawthorn

Fig.1. Medicinal plants
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Fig.2. The structure of free radical and nonradical.
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Table 1. Effect of temperature on the free radical scavenging.

25 28 31 34 37 40
Temperature
Plant
Sage 96 78 56 26 25 23
Red Cabbage 66 27 18 30 18 26
Walnut Leaf 43 30 34 35 55 42
Yellow Sweet 22 40 45.5 42 44 43
Clover
Hawthorn 27 31 35 37 40 55
Hawthorn & 11 12 23.5 17 17 8
Yellow Sweet
Clover
Sage & Yellow 12 10 9.5 35 3 1
Sweet Clover
Sage & 19 17.5 21 21 12 21
Hawthorn
Red Cabbage & 22 16 14 16 17 18
Yellow Sweet
Clover
Hawthorn & Red 17 325 27 235 29 35
Cabbage
Walnut Leaf & 22 18 14 21 31 35
Yellow Sweet
Clover
Walnut Leaf & 32 33 31 36 34 34
Red Cabbage
Walnut Leaf & 13 25 17 27 29 31
Sage
Red Cabbage & 235 29 19.5 25 23. 22
Sage 5
Walnut Leaf & 17 9 8 1.6 16 18
Hawthorn

The most scavenging percentage in mixture form is
related to extract of Walnut Leaf and Red Cabbage at
all temperatures. Overall, Free radical scavenging for
mixtures of extracts reduced at all temperatures.

4. Conclusion

The determination of free radical scavenging
percentage in ethanolic extracts of medicinal plants at
different temperatures was done. Results show
increasing or decreasing temperature doesn’t have
same effect on the free radical scavenging percentage
at the presence of medicinal plants. So that, free radical
scavenging in the presence of Saga increased with
increasing temperature, while in the presence of
Hawthorn decreased with increasing temperature but at
the presence of Walnut Leaf, Red Cabbage, Yellow
Sweet Clover, temperature doesn’t have beneficial
effects. The most free radical scavenging percentage
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are related to sage at 25°C, 28°C and 31°C, yellow
sweet clover at 34°C, walnut leaf at 37°C and hawthorn
at 40°C.Also this paper suggests that for preventing
herb-herb interactions, medicinal plants as tea, food
and fruit are used alone.
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