DPPH Assay and antioxidant properties of mint (Mentha longifolia) |eaves water extract

. |LGU Journal of s, LGU Society of
"|LIFE SCIENCES + §ss - LifeSdences

Research Article LGU J. Life. Sci

Vol 6 Issue 1 January - March 2022 ISSN 2519-9404

elSSN 2521-0130

DPPH Assay and Reducing Power Activity of Water Extract
of (Mentha longifolia) Mint

Muhammad Khalid Saeed, Naseem Zahra*, Khurram Shahzad, Shamma Firdous, ljaz
Ahmad, Muhammad Ashraf, Syed Hussain Imam Abidi and Quratulain Syed

Food and Biotechnology Research Centre, PCSIR Laboratories Complex, Lahore-54600,
Pakistan
*Corresponding Author’s Email: drnaseemzahra@gmail.com

ABSTRACT: Antioxidative properties of plants may be associated with oxidative
stress defence in different human diseases. Oxidative stress and free radicals can be
neutralized by antioxidants which are of great significance in preventing the
expansion of these diseases. Many studies have investigated the toxic effect of
synthetic antioxidants, thus to avoid these toxic effects new antioxidants of natural
origin have been deliberated in recent years. Mint (Mentha longifolia) is extensively
used as medicine, spice, food and flavouring. In the current work, an aqueous
extract of mint leaves was determined using the DPPH assay and reducing power
activity. Strapping and sound antioxidant effects were observed in 2,2-diphenyl-1-
picrylhydrazyl radicals at concentrations of 0.1-0.5 mg/ml, ranging from 20.32 +
0.35 % to 65.75 + 1.5 %, while standard antioxidant BHT possess % Inhibition
(DPPH) 30.41 + 0.65 % to 83.50 + 2.3 % at same concentration. A similar effect
was found in the reducing power assay, which exhibited absorbance of M. longifolia
water extract ranging from 0.1501 + 0.010 to 0.5845 + (0.042 and BHT exhibited
0.3221 + 0.026 to 0.8197 + 0.124 at 700 nm. The conclusion recommends that M.
longifolia has confirmed vital benefits due to high concentration of antioxidants and
has vast impending for claimin the preparation of useful food entities.
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INTRODUCTION strategy to prevent disease and poor
health. In developing countries, there is
insufficient  information on  the
nutritional value of several native plants,
which may be beneficia for different

More recently, dietary
supplements made from various fruits,
vegetables and herbs have emerged as a
natural  therapeutic and protective
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purposes. Herbal plants and their natural
extracts can offer promising treatments
for different diseases (Karimian et al.,
2013; Koztowska et al., 2021). Mint
(Mentha longifolia) belongs to the
family Lamiaceae and in temperate
regions of the world widely grown (Fig.
1) (Hussain et a., 2010). Mints have
traditionally been used for centuries as
flavorings, condiments, herba tess,
fresh vegetables, infusions, decoctions
and digtillates (Dzamic et a., 2010;
Krzyzanowska et a., 2011). They are

adso used as carminative, breath
fresheners, anti-infective, choleretic,
anti-inflammatory, antispasmodic,
anticatarrhal,  antialergic  laxative,
diuretics, gastric tonics and
antinociceptive (Zeinai et al., 2005;
Naghibi et a., 2010). Therefore dried
and fresh mints are used widely used in
herbal medicine to treat a variety of
hedth problems and discomforts
(Younis et al., 2004; Sharopov et al.,
2012).

Fig. 1. M. longifolia leaves and powder

(https://www.indiamart.com/proddetail/mint-leaves-powder-21944690991.html)

It is thought that free radicals
trigger oxidation, which contributes to
number of diseases in human being
(Scibisz et a., 2021). Antioxidants are a
group of compounds that protect cells
from free radicals and can help reduce
different diseases such as aging and
cancer (Spréa et a. 2020). Plant
antioxidants are important because their
presence in the human diet can help the
body neutralize free radicals and reduce

oxidative stress damage. In contrast,
synthetic  antioxidants may have
carcinogenic  effects (Suhgj, 2006;
Taner-Czopek et al., 2020). Various
studies depicted that mint extracts have
potent antioxidant properties (Gulluce et

a., 2007; Mkaddem et al., 2009;
Kadhim et al., 2020).
Therefore, this study was

conducted to appraise the antioxidant
potential of agueous extract of Mentha
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longifolia (Mint) leaves. DPPH assay
and reducing power of activity were
performed to check the antioxidants
potential in water extract Mint leaves
powder.

MATERIALSAND METHODS
Plant Material and Pretreatment

The leaves of M. longifolia had
been collected from the local market. In
order to remove all traces of dust and
insects, the leaves were rinsed under tap
water and cleaned. Afterword; the plants
Leaves were sgueezed, dehydrated at
50-60°C in dehydrator for one day.
Then it was ground in grinder mill to
convert it in to a powder form with a
size of 80 meshes. The dried Mentha
longifolia leaves were kept in airtight
bottles to be used for extraction
(Mohammed et ., 2020).

Chemicals and Reagents
2,2"-diphenyl-1-picrylhydrazyl,

NaHPO,4, NaH,PO,4, FeCl;, K3Fe(CN)g

and TCA were purchased from Sigma

Chemical Co. In this study all other
chemicals were analytical grade.

Preparation of extracts

The ethanol extract of the aerial
parts of was obtained using maceration
method. An amount of 20 g M.
longifolia powder was extracted using
200 mL of water. The extraction was

performed by shaking a room
temperature during 12 h. Finaly, the
extract was passed through a paper filter
and the filtrated solution was
concentrated by a rotary evaporator at
40°C.

DPPH Assay

The water extract of M. longifolia
was subjected for dogged of antioxidant
activity based on free radical scavenging
activity using DPPH assay as described
by Brand-Williams 1995 with some
modifications (Saeed et a., 2021). Mix
0.1 mL aiquots of extraction solution
(1-5 mg/ml) with 3.0 ml DPPH (0.004%
in methanol). The mixture was shaked
vigorously and incubated for 1/2 hour at
25°C and water used as a control. By
using a spectrophotometer UV-Vis
(1700, Shimazdu, Japan) the absorbance
a 517 nm of water extract of M.
longifolia was deliberated. Results were
expressed as % inhibition and cal culated
by following formula
% Inhibition = AcontroI_AsampIe/AcontroI X
100

Reducing power activity

Oyaizu (1986) method was used
for the determination of the reducing
power activity of water extract of M.
longifolia with minor modifications (Liu
et a., 2012). 1 ml of water extract of M.
longifolia at 1, 2, 3 ,4 and 5 mg/ml
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concentrations was mix with phosphate
buffer (pH 6.6) of 2.5 ml (0.2 mol/l) and
25 ml of 1% K3Fe(CN)e. Incubated it
for 20 min at 50 °C and stopped the
reaction by addition of 10% tri-chloro-
acetic acid (2.5 ml) and for 10 min the
mixture was centrifuged at 6000 g.
Finally mix the upper layer 2.5 ml with
2.5 ml H,0 and 0.5 ml (0.1% FeCl3) and
absorbance was measured at 700 nm by
using  spectrophotometer  (UV-Vis:
1700, Shimazdu, Japan).

Statistical analysis

Data were statistically analyzed
using SPSS v.16.0 and is presented as
mean + standard deviation (SD). All

experiments were performed  in
triplicate.
RESULTSAND DISCUSSION

Plant extracts, which contain

different classes of compounds such as
polyphenol, flavonoids, anthocyanins,
are very important source of
antioxidants for the food industry.
Therefore, in this study we investigated
antioxidant properties of M. longifolia
water extracts as a source of natural
antioxidants. Lamiaceae family plants
are rich in antioxidant compounds and a
large number of which, like sage,
oregano, thyme, basil and mint exhibit
strong antioxidant activity (Ozgen et a.,
2006; Zdjkovic et a., 2021).

Antioxidant activity by DPPH assay

Diphynyl-picryl-hydrazine is a
stable free radica and has been
extensively acknowledged as a tool to
appraise the antioxidant activity of
extracts. It isasimple, rapid, reliable and
awidely used assay which is sensitive to
some Lewis bases and requires organic
solvents and non-physiological radicals
(Sirivibulkovit et al., 2018). The ability
of M. longifolia water extract to donate
proton to DPPH free radical and change
its color from violet to yellow is
accessed in this assay (Benkhaira et al.,
2022). In Fig. 2, mint water extract of
0.1-0.5 mg/ml were prepared to evaluate
the antioxidant activity. The method
relies on the reduction of violet to
yellow diphenyl-picryl-hydrazine and
the scavenging DPPH (Katalinic et al.,
2006; Ghafoor et a., 2010). The
respective scavenging capacities were
ranged from 20.32+ 0.35% to 65.75 +
1.5 %. A dose-dependent approach was
pragmatic in the antioxidant activity of
mint water extract. The highest %
inhibition was 65.75 + 15% a 05
mg/ml, indicating its considerable
scavenging capacity. These findings are
in agreement with previous works on the
genus Mentha (Ahmad et al., 2012;
Nagvi et a., 2018). According to
relatively high amounts of phenolic
compounds in M. longifolia and their
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antioxidant potential which  were

confirmed using severa in vitro assays,

this species could be considered for
aq
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possible applications in food industries
(Sun et al., 2014; Abbood et al., 2020).
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Fig. 2. % inhibition of water extract of M. longifolia

Reducing power assay

This assay used to measure the
transferring capacity of Fe** to Fe*,
which then reacts with FeCl; to form
blue colored (Fe*)s [Fe* (CN)g®
complex that has an absorption
maximum a 700 nm. The reducing
power was correlated with electron
transfer ability of the sample. Increased
absorbance of the reaction mixture
indicated increased reducing power of
the plant extract (Mohamed et al.,
2022). Reducibility is usually related to
the occurrence of reducing agents. The
reducing power effect of reducing
agents is based on infringement free
radical chains by donating aH’". Figure 3

depicted the reducing power of water
extract of mint and it exhibits
absorbance ranging from 0.1501 + 0.010
to 0.5845 + 0.042 and BHT exhibited
0.3221 + 0.026 to 0.8197 + 0.124 at 700
nm (Table 1). This reducing power
activity of mint water extract was also
depended upon the dose, higher the dose
or concentration higher the absorbance
(antioxidant activity). These finding
suggested that M. longifolia water
extract possesses significant reducing
power due to the presence of secondary
metabolites. These results are consistent
with prior research on Mentha species
(Nickavar et a., 2010; Tahseen et a.,
2013; Wafa and Sofiane, 2020).
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Fig. 3. RPA of water extract of M. longifolia

Table 1: Reducing Power Activity of water extract of M. longifolia

Sr.No Concentration Absor bance (700nm) Absor bance (700nm)
(mg/g) H,O Extract of M. longifolia BHT
1 0.1 0.1503+ 0. 010 0.3221+ 0. 026
2 0.2 0.2211+0. 012 0.4526 + 0. 032
3 0.3 0.3350+ 0. 015 0.5307 + 0. 038
4 0.4 0.41233+0. 218 0.6439 + 0.105
5 0.5 0.5845 + 0.042 0.8197+0. 124

Data are represented+ standard deviation
CONCLUSION

Mentha longifolia is drawn to
traditional herbal medicine for health
promotion and disease prevention. The
main purpose of this study was to assess
the antioxidant activity of an agueous
extract of M. longifolia. The results of
this investigation indicated that M.

longifolia water extract provides
considerable antioxidant activities in
these both DPPH & reducing power
assays. Moreover, they may be used in
pharmaceutical and natural therapies for
treatment of oxidativestress.
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