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Abstract

The study focused on investigation of antioxidant potential of different extracts of immature

and mature garlic bulbs. Antioxidant activity was assessed by measuring the reducing power,

scavenging activity of extracts of Allium sativum on 2,2-diphenyl-1-picrylhydrazyl (DPPH). Total

phenolic and flavonoid contents were also checked. The results showed that garlic had significant

antioxidant potential. Vegetative garlic had more antioxidant potential compared to old mature garlic

except in TPC. Sulphur compounds, flavonoids and phenolic compounds are responsible for antioxidant

activity of garlic. Due to high antioxidant potential, garlic can protect DNA from destruction to some

extent.
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Introduction

Prehistoric records showed that medicinal plants and
their extracts are being used as medicine for human
beings. As compared to antibiotics and other medicines,
medicinal plants are very effective with least side effects
[1-6]. Many of the drugs used nowadays are directly or
indirectly derived from medicinal plants. Al/lium sativum
(garlic), is one of the most important medicinal plant and
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it is very famous for its medical applications. For over a
4000 years ago, garlic has been used as a medicine for
various diseases including tumors, headache, intestinal
worm and bites. In India, it has been used as antiseptic
lotion to wash wounds and ulcers. Mostly, leaves and
bulbs of garlic are used as medicine. In food, the most
important health protecting factors are antioxidant
compounds. Reactive oxygen species (ROS) are natural
byproducts of oxygen involving metabolism including
photosynthesis and photorespiration in phototrophic
microorganisms [7]. Different environmental factors
including temperature, pollution, drought, nutritional
limitation and excessive light intensities are the reasons
for increase in the production of ROS. Oxidative
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stress is mostly associated with these very reactive
and unstable radicals. These are responsible for many
human diseases like cardiovascular and cancer diseases.
The ROS are very unstable and reactive compounds
having the ability to damage the cell, DNA and having
the capability of mutagenicity. A number of free radicals
are produced in human body and these free radicals
cause harmful effects leading to various diseases [§].
Two different processes known to leads towards the
reduction of free radicals are hydrogen atom transfer
and single electron transfer. By donating hydrogen
atom, antioxidants quench the free radicals and in
electron transfer, antioxidants transfer a single electron
to free radical [9, 10]. The present study was conducted
to investigate the DNA damage and protection assay
and antioxidant potentials of different varieties of garlic
at the vegetative and mature stage.

Material and Methods

Four different varieties of garlic were collected from
University of Agriculture Faisalabad (UAF). These four
varieties were coded as Type 1, Type 2, Type 3, and
Type 4. The samples were extracted in distilled water,
ethanol and n-hexane. Dried powder of about 5 grams
was extracted with 50 mL of 80% of these solvents
using an orbital shaker for 76 h at room temperature.
The extracts were separated from solid residue and was
evaporated to yield residues. Concentrated extracts were
stored at 4°C until they were tested and utilized.

The antioxidant activity of selected medicinal plant
was assessed by measuring their scavenging ability
to 1, l-diphenyl-2-picrylhydrazyl stable free radicals
(DPPH). 10pL sample was added in 1ml of methanolic
solution of DPPH (0.ImM). After 30 min incubation
in darkness at room temperature, the absorbance was
recorded at 517 nm. The inhibition of free radical by
DPPH was calculated [11-20]. The reductive potential
of the extracts was measured by direct electron
donation in the reduction of Fe’* (CN), to Fe** (CN),.
The reaction mixture contained ImL of garlic extract,
2.5 mL of phosphate buffer (0.2 M with pH 6.6)
and 2.5 mL of potassium ferricyanide (1%). The
mixture was incubated at 50°C for 20 min. The
reaction was stopped by the addition of 2.5 mL of
Trichloroacetic acid (TCA), followed by centrifugation
at 3000 rpm for 10 min. The absorbance was measured
at 700 nm.

The total phenolic compounds in extracts of garlic
were determined by Folin-Ciocalteu method. The
absorbance of the resulting blue color complex was
measured at 765 nm. Quantification was done with
respect to the standard graph of Gallic acid [12, 21-26].
For determination of TFC of garlic extracts, 0.5 mL
of garlic extracts and 0.15 mL of 5% NaNO, solution
and incubated for 6 min. After that 0.15 mL of 10%
AICI, solution was added and again incubated for
6 min followed by addition of 4% NaOH solution to
the mixture. Absorbance was taken at 510 nm. TFC of
the extracts were expressed as a catechin equivalents
[27-30].
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Fig. 1. Different varieties (MOG and VG) of garlic showing a) radical scavenging activity, b) reducing power, ¢) TFC and d) TPC.
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Phosphate (PO,) buffer was prepared by dissolving
0.18g of NaH,PO, and 0.55g of Na,HPO, in 100 mL
distilled water. 0.5 pg/uL of (Calf thymus) CT-DNA
was taken and it was diluted up to two folds with
50 mM phosphate buffer with pH 7.4. Approximately
3 pL of diluted CT-DNA and 20 pL solution of
medicinal plants was added. 3 puL of TAE buffer and
4 pL of 30% H,O, were added successively. 10uL of
diluted CT-DNA and 12 pL of phosphate buffer were
added in micro Eppendorf tube. Then 1% solution of
agarose gel in TAE buffer was heated in oven for I.
This was slightly cooled followed by the addition of
20 pL of staining ethidium bromide dye. This was
poured in gel tray and was allowed to solidify for
30 min. After incubation 3 uL of bromophenol blue was
added to each reaction mixture. Then these samples
were loaded in to the wells. Each sample was run at
100 volts for 45 min in gel electrophoresis system.
The gel was photographed under UV light using gel
document system (SynGene, England). For each run,
a molecular marker, negative control and positive
control were loaded, as well as various antioxidant
treatments.

Results and Discussion

The results showed that vegetative garlic had more
antioxidant activity compared to old mature garlic
(Fig. 1a). Results of present research correlate with the
results of previous studies which shows that garlic had
good antioxidant activity. The reducing ability of garlic
was measured. The Fe (III) is converted to Fe(Il) and
as a result of this, color is converted from yellow to
green. Change in color is linked to the reducing power
of extracts. More change in color intensity indicates the
more antioxidant activity of extracts. The vegetative
stage of garlic showed slightly higher antioxidant

Mature Old Garlic

Fig. 2. DNA damage and protection by MOG and VG.
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activities compared to old mature garlic as shown in
Fig. 1b). Through these results, it can be said that garlic
has antioxidant activity.

The TFC of garlic extracts was determined by linear
regression curve (y = 0.038x + 0.0285) of catechin.
It is a standard flavonoid curve and the results were
given in terms of mg catechin equivalents per gram of
sample (mg CE/g sample). The results of this activity
(Fig. 1lc) correlate with the previous studies. The
maximum antioxidant potential was shown by ethanolic
extracts of type 4 (vegetative garlic) and minimum
activity shown by aqueous extracts of type 4 (mature
garlic). In this study the total phenolic contents (TPC)
of garlic extracts were examined using the method of
Folin-Ciocalteu (FC) reagent methods. TPC of the garlic
extracts was studied through linear regression curve of
standard phenol Gallic acid (y = 0.0055x+0.0987) and
the obtained results were expressed in mg GAE/g. The
results are shown in (Fig. 1d). Here aqueous extracts
of type 3 and type 2 (mature garlic) showed maximum
activity and minimum activity was shown by aqueous
extracts of type 3 (vegetative garlic). The small variation
can be attributed to variation in solvents and different
varieties of garlic.

The potential of garlic against ROS is determined to
protect the DNA from damage. Mainly Oxidative stress
is involved in aging and DNA damage. Nowadays the
chemical, biological, and physical exposure and aging
can increase DNA damage. The study was planned
to observe the protective effects of different varieties
of garlic on DNA damaged using H,O,. The obtained
results of DNA damage and protection of all varieties of
garlic are shown in Fig. 2. The results clearly explained
that garlic has DNA damage protection activity. Free
radicals produced by H,O, were quenched by garlic.
In Fenton’s reaction, ferric ions are produced. These
free radicals can damage the DNA and its bases. Free
radicals are generated mainly from transition metals like

Vegetative Garlic
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iron in Fenton reaction. Hydrogen peroxide oxidized
the iron and its oxidation state becomes increased. As
a result of this reaction hydroxide ion and hydroxyl
radical are produced. Then H,O, reduces iron and OH
radical and proton are produced. As a byproduct water
is produced.

Free radicals which are produced in this reaction
are used in next reaction i.e., the OH is strong
oxidant and it can react with different metal binding
positions on different protein molecules and as a result
ROS are generated which cause changes in proteins
and DNA [20]. Thus, they alter the nature of proteins
at metal binding proteins. In the present work,
the results show that garlic has ability to protect
DNA.

Conclusions

It is concluded from present research work that
garlic is the important medicinal plant. The extracts
of garlic are very effective to decrease blood lipids
and minimize oxidative stress. The results have shown
that vegetative garlic has more antioxidant potential as
compared to old mature garlic. For TPC, mature garlic
showed higher activity as compared to vegetative garlic.
Due to high antioxidant potential, garlic can protect
DNA from destruction to some extent.

Conflict of Interest

The authors declare no conflict of interest.

References

1. NOUREN S. SARWAR M., MUHI-UD-DIN G,
YAMEEN M., BHATTI HN., SOOMRO GA., SULEMAN
M., BIBI I, KAUSAR A., NAZIR A. Sweet Lime-
Mediated Decolorization of Textile Industry Effluents. Pol.
J. Environ. Stud. 28 (1), 283, 2019.

2. KHAN A.S., ARIF K., MUNIR B., KIRAN S., JALALF,,
QURESHI N., HASSAN S.M., SOOMRO G.A., NAZIR
A., GHAFFAR A., TAHIR M.A., IQBAL M. Estimating
Total Phenolics in Taraxacum officinale (L.) Extracts. Pol.
J. Environ. Stud. 28 (1), 497, 2019.

3. JABEEN S, ALI S., NADEEM M., ARIF K., QURESHI
N., SHAR G.A., SOOMRO G.A., IQBAL M., NAZIR A,
SIDDIQUA U.H. Statistical Modeling for the Extraction of
Dye from Natural Source and Industrial Applications. Pol.
J. Environ. Stud. 28 (4), 2145, 2019.

4. HUSSAIN A, AHMAD MN. JALAL F, YAMEEN
M., FALAK S., NOREEN S., NAZ S., NAZIR A,
IFTIKHAR S., SOOMRO G.A., IQBAL M. Investigating
the Antibacterial Activity of POMA Nanocomposites. Pol.
J. Environ. Stud. 28 (6), 4191, 2019.

5. FAHIM S., NISAR N., AHMAD Z., ASGHAR Z., SAID
A., ATIF S., GHANI N., QURESHI N., SOOMRO G.A.,
IQBAL M., NAZIR A. Managing Paper and Pulp Industry
By-Product Waste Utilizing Sludge as a Bio-Fertilizer. Pol.
J. Environ. Stud. 28 (1), 83, 2019.

20.

ARSHAD M., HUSSAIN T., CHAUDHRY N., SADIA
H., ASLAM B., TAHIR U., ABBAS M., QURESHI
N., NAZIR A., RAJOKA M., IQBAL M. Enhancing
Profitability of Ethanol Fermentation through Gamma Ray
Mutagenesis of Saccharomyces cerevisiae. Pol. J. Environ.
Stud. 28 (1), 35, 2019.

APEL K., HIRT H. Reactive oxygen species: metabolism,
oxidative stress, and signal transduction. Annu Rev Plant
Biol 2004, 55, 373, 2019.

TIGANIS T. Reactive oxygen species and insulin
resistance: the good, the bad and the ugly. Trend.
Pharmacol. Sci. 32 (2), 82, 2011.

ABBAS M., ALI A., ARSHAD M., ATTA A.
MEHMOOD Z., TAHIR LM., IQBAL M. Mutagenicity,
cytotoxic and antioxidant activities of Ricinus communis
different parts. Chem. Cent. J. 12 (1), 3, 2018.

. ABBAS M., ADIL M., EHTISHAM-UL-HAQUE S,

MUNIR B., YAMEEN M., GHAFFAR A., SHAR G.A.,
TAHIR M.A., IQBAL M. Vibrio fischeri bioluminescence
inhibition assay for ecotoxicity assessment: A review. Sci.
Tot. Environ. 626, 1295, 2018.

. NISAR N., ALI O, ISLAM A., AHMAD A., YAMEEN

M., GHAFFAR A., IQBAL M., NAZIR A., MASOOD
N. A Novel Approach for Modification of Biosorbent by
Silane Functionalization and its Industrial Application
for Single and Multi-Component Solute System. Z. Phys.
Chem. 2019.

. NAZIR A., KALIM I, SAJJAD M., USMAN M., IQBAL

M. Prevalence of aflatoxin contamination in pulses and
spices in different regions of Punjab. Chem. Int. 5 (4), 274,
2019.

. KHERA RA., IQBAL M., JABEEN S., ABBAS M,

NAZIR A., NISAR J., GHAFFAR A., SHAR G.A,
TAHIR M.A. Adsorption efficiency of Pitpapra biomass
under single and binary metal systems. Surfac. Interf. 14,
138, 2019.

. KAUSAR A., NAEEM K., TARIQ M., NAZLI Z-I-H.,

BHATTI H.N., JUBEEN F., NAZIR A. IQBAL M.
Preparation and characterization of chitosan/clay
composite for direct Rose FRN dye removal from aqueous
media: comparison of linear and non-linear regression
methods. J. Mater. Res. Technol. 8 (1), 1161, 2019.

. IQBAL M., ABBAS M., ADIL M., NAZIR A., AHMAD

I. Aflatoxins biosynthesis, toxicity and intervention
strategies: A review. Chem. Int. 5 (3), 168, 2019.

. AHMAD M., ABBAS G., HAIDER R., JALAL F., SHAR

GHULAM A., SOOMRO GUL A., QURESHI N., IQBAL
M., NAZIR A. Kinetics and Equilibrium Studies of
Eriobotrya Japonica: A Novel Adsorbent Preparation for
Dyes Sequestration. Z. Phys. Chem. 2019.

. ABBAS M., HUSSAIN T., ARSHAD M., ANSARI

AR., IRSHAD A., NISAR J.,, HUSSAIN F., MASOOD
N., NAZIR A., IQBAL M. Wound healing potential of
curcumin cross-linked chitosan/polyvinyl alcohol. Int. J.
Biol. Macromol. 140, 871, 2019.

. KAMRAN M., KHAN M.R., KHAN H.U., ABBAS M.,

IQBAL M., NAZIR A. Phytochemical and cytotoxic
evaluation of Medicago monantha: In vivo protective
potential in rats. Biomed. Pharmaco. 102, 1052, 2018.

. ASHRAF R., SULTANA B., RIAZ S., MUSHTAQ

M., IQBAL M., NAZIR A., ATIF M. ZAFAR Z.
Fortification of phenolics, antioxidant activities and
biochemical attributes of radish root by plant leaf extract
seed priming. Biocatal. Agric. Biotechnol. 16, 115, 2018.

ABBAS M., ARSHAD M., NISAR N., NISAR J,
GHAFFAR A., NAZIR A., TAHIR M.A., IQBAL M.



Evaluation of Antioxidant Potential...

4451

21.

22.

23.

24.

25.

Muscilage characterization, biochemical and enzymatic
activities of laser irradiated Lagenaria siceraria seedlings.
J. Photochem. Photobiol. B: Biol. 173, 344, 2017.

IQBAL M., ABBAS M., NAZIR A., QAMAR A.Z.
Bioassays based on higher plants as excellent dosimeters
for ecotoxicity monitoring: A review. Chem. Int. 5 (1), 1,
2019.

HASSEN E.B., ASMARE A.M. Predictive performance
modeling of Habesha brewery wastewater treatment
plant using artificial neural networks. Chem. Int. 5 (1), 87,
2019.

IBISI N.E., ASOLUKA C.A. Use of agro-waste (Musa
paradisiaca peels) as a sustainable biosorbent for toxic
metal ions removal from contaminated water. Chem. Int.
4 (1), 52, 2018.

CHIKWE T.N., EKPO R.E., OKOYE 1. Competitive
adsorption of organic solvents using modified and
unmodified calcium bentonite clay mineral. Chem. Int. 4
), 230, 2018.

AHMED M. ABU-DIEF, ZIKRY MM. adsorption of the
Heavy Metal Ions onto Bio sorbents: A review. Int. J.
Nanomater. Chem. 4 (3), 27, 2018.

26.

27.

28.

29.

30.

SIDDIQUE A., HASSAN A., KHAN S.R., INAYAT A.,
NAZIR A., IQBAL M. Appraisal of heavy metals and
nutrients from phosphate rocks, Khyber Pakhtunkhwa,
Pakistan. Chem. Int. 4 (1), 1, 2018.

ALI K., AKHTAR N., SHUAIB M., ALI S., GHAFFAR
A., SHAH M., KHAN A., HUSSAIN F., KHAN
Z., KALEEM 1, NAZIR A., IQBAL M. Impact of
Urbanization on Vegetation: a Survey of Peshawar,
Pakistan. Pol. J. Environ. Stud. 28 (4), 2523, 2019.
SULEMAN M., NOUREN S., HASSAN SM., FAIZ A .H.,
SAHR G.A., SOOMRO G.A., TAHIR M.A., IQBAL M,,
NAZIR A. Vitality and Implication of Natural Products
from Viburnum Grandiflorum: an Eco-Friendly Approach.
Pol. J. Environ. Stud. 27 (3), 1407, 2018.

MUNIR A., SULTANA B., BASHIR A., GHAFFAR
A., MUNIR B., SHAR G.A., NAZIR A., IQBAL M.
Evaluation of Antioxidant Potential of Vegetables Waste.
Pol. J. Environ. Stud. 27 (2), 947, 2018.

AMIED N., BHATTI LLA., ARIF K., IQBAL M., NAZIR
A., ZAHID M. Variations in the Physicochemical Profile of
Khushab Coal under Various Environmental Conditions.
Pol. J. Environ. Stud. 27 (3), 987, 2018.



