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ABSTRACT

This experiment focused on determination of antioxidant activity of onion skin (OS), extracted
by three techniques i.e. Microwave Assisted Extraction (MAE), Soxhlet and Maceration with three
different ethanol (EtOH) concentrations. Total Phenolic Content (TPC) and Total Flavonoid Content
(TFC) were estimated by Folin-ciocaltteu method and Aluminium Chloride method respectively.
Antioxidant activity (AOA) was assessed by Diphenyl Picryl Hydrazyl (DPPH) method and Half-
maximal inhibitory concentration (IC,) value was recoded. The maximum TPC and TFC were found as
519.25 mg/g gallic acid equivalent (GAE) and 120.975 mg/g Quercetin equivalent (QE) respectively,
using 90% EtOH concentration with microwave at 300W. EtOH (90%) OS extracts showed the highest
free radical scavenging activity with power of 400W of 86.980% with an IC_, value of 38.516ug/mL.
In all of assay, 90% EtOH OS extracts with MAE showed higher TPC, TFC and antioxidant activity,
suggesting that MAE is a suitable method for extraction of antioxidant component from OS.
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INTRODUCTION

The interest in natural food antioxidant has
increased to replace synthetic food antioxidants.
Moure et al.,' studied the identification of significant
antioxidants through the removal of antioxidant
chemicals from commercial trash (groundnut
shell, tomato peel, lemon peel, grape seed, etc.).
Manufacturers and researchers have recently
become interested in using the trash out from fruit
and vegetable businesses, due to its inexpensive and

high amount of potent bioactive substances?. In this
context, it has been shown by previous researchers
that onion trash is a good source of phytonutrients and
other substances that help to fend off the enzymatic
reactions that lead to the oxidation of foods?®.

Onion pharmacologically known as Allium
cepa, is considered as a major source of dietary
flavonoid around the globe*. The output of onions,
the second-largest crop in the earth, has climbed
by more than twenty five percent over the previous
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ten years and is now predicted to be between 66
and 85.7 million tons annually®. Due to increased
consumption of onions, there is a spike in wastage
that included undersized, deformed, sick or injured
bulbs along with onion husk or shell, two lateral
fleshy layers and roots produced during commercial
peeling®. Onion husk extract had a higher antioxidant
activity than that of flesh and garlic according to
research by Nuutila et al.,”.

Antioxidants can be extracted from plants
using a variety of techniques. Organic solvents
(such as water, ethanol, ether, and methanol) are
used in one of the most classic procedures (soxhlet,
maceration, etc.) to increase effectiveness, purity of
the extract, duration for extraction, and the solvent
utilization. MAE is one of the most progressed
extraction techniques that has the potential to
play a significant part in extraction and analytical
quantification of flavonoid. The aim of this study was
to prepare extracts from onion skin by using MAE
and conventional (soxhlet and maceration) and test
their antioxidant activity and phytochemical analysis.

MATERIALS AND METHODS

The experiment was conducted in
Department of Processing and Food Engineering,
Vaugh Institute of Agricultural Engineering and
Technology, SHUATS, Prayagraj, India.

Materials

Onion skins were purchased from local
vegetable vendor. Outer skins were dried in tray
dryer at 50 to 60°C and pulverized in grinder.
Powdered onion skins were stored in polyethylene
pouches at 4°C in refrigerator.

Ethanol, methnol, ascorbic acid, querctin,
gallic acid, sodium carbonate, aluminium chloride,
potassium acetate, DPPH, Folin-ciocaltue reagent
were used for various extraction and analysis
purpose. All chemicals used were of analytical grade.

Extraction Procedure

Three different extraction methods were
followed to prepare extracts of onion skin. Moisture
content of skin was determined by hot air oven
method which was 5.6% on dry basis before
extraction. Three different concentration of ethanol
was used to prepare extract i.e. 30%, 60%, 90%.

1054

Microwave Assisted Extraction

Fifteen grams of powdered sample was
weighed into the conical flask and 100 mL of solvent
was added. Then, the solution was mixed properly
with stirrer. The flask was placed in the microwave
and was irradiated for 5 min at three different
microwave powers viz: 200W, 300W and 400W. After
cooling, the extract was strained and dried in water
bath at 50°C. The obtained residue was stored at
4°C till further use.

Soxhlet Extraction

Fifteen grams of powdered sample
was placed in a thimble made with filter paper
and kept in the extractor of soxhlet apparatus.
Different concentration of ethanol was added
for extraction for about 8 hour. After cooling, the
content was strained and dried in water bath at
50°C. Dried residue obtained was stored at 4°C
till further use.

Maceration Extraction

Fifteen gram of powdered sample was
soaked in 100 mL of solvents at room temperature for
24 hours. Rough particles were removed by strainer.
Then the residue was re-extracted using filter paper.
The collected extract was dried in a water bath and
hot air oven at 50°C. Yield of dried extract obtained
by all methods were calculated by formula shown
in equation 1.

Dried wt. of extract

% Extraction yield = % 100
% Extraction yie Total wt.of skin powder M

Estimation of Total Phenolic Content

TPC of the extract was estimated using
the Folin and Ciocalteu reagent method with
minor alterations®. A spectrophotometer (Make:
Microtech Venus, Model: vis002) was used to
analyze the sample and standard absorbance
at 765 nm against the blank solution. 0.2 mL
of OS extract was taken and the volume was
made up 0.8 mL with distilled water. After that
200 pL of 50% (v/v) FC reagent was added.
After five minutes, 1 mL of saturated 8% (w/v)
Na,CO, solution was added, followed by 3 mL
of distilled water. The absorbance of various
samples were analyze at 765 nm. The TPC was
determined as Gallic acid equivalents GAE/g of dry
powdered OS using a standard Gallic acid curve
(5-500 mg/mL, Y = 0.004x+0.113, R?=0.9991).
Every determination was made in triplicate.
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Estimation of Total Flavonoid Content

TFC of extract was estimated
spectrophotometrically according to Aluminium
Chloride method®. 0.1 mL of extract of skin was
combined with 1.9 mL of methanol. 100 pL of 10%
Aluminium Chloride and 100 pL of 1 Molar CH,CO,K
was mixed and volume was created up to five
milliliters with distilled water. The above solution
was then allowed to rest at room temperature in dark
and the absorbance of the solution was calculated
at 415 nm. The calibration curve was then obtained
using Quercetin at concentration of 12.5 to 100
mg/g in methanol. The calibration plot (Y=0.0055x
+0.1913, R2=0.999) was used to determine the
concentration of TFC in the test samples, which was
then represented as mg QE/g of dried plant material.
Every determination was conducted in triplicate.

Antioxidant activity

AOA of onion skin was evaluated by using
the DPPH method'. Four milligrams of DPPH
crystals were dissolved in hundred milliliters of
methanol to produce 0.1 millimolar DPPH solution.
Various extract concentrations (20-200 pg/mL) were
combined with three millilitre of DPPH solution. After
combining, the solution was left in the dark for thirty
minutes. The optical density was analyzed at 517
nm using a spectrophotometer against a blank with
DPPH, excluding extract. The antioxidant activity was
calculated using the formula shown in equation 2.

Absorbance of control-Absorbance of sample

% Inhibition = X100 @

Absorbance of control
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The quantity of antioxidant required to
reduce the initial concentration by fifty percent is
known as half maximum inhibitory concentration

(1C,,).

Statistical Analysis

Experiments were conducted in triplicate.
Data were expressed as the means of these
values + the standard deviations (SD). Analysis
of variance (ANOVA)- one way ANOVA was used
to assess data.

RESULTS AND DISCUSSION

Traditional techniques to extract
antioxidant compounds from onion skin need a
lot of energy and take a long time to react. Low
yields and compound degradation are frequent
effects of these circumstances. In order to
increase yields while preserving the quality of the
extracted materials, it is crucial to use alternative
extraction methods, particularly MAE. Because
water and ethanol are readily available and have
been utilized extensively in the extraction of
natural antioxidants, aqueous ethanol solution was
selected as the extraction solvent. The results of
extraction yield of onion skin extracts were shown
in Table 1. The acquired results showed that the
yield extract of onion skin using MAE at 400W and
30% ethanol as solvent, was higher (18.933%)
than that of soxhlet and maceration (11.784 and
11.296 % respectively).

Table 1: Percent yield of onion skin extract obtained by using different methods with different
concentration of ethanol (EtOH)

EtOH conc. MAE? (yield in %) SE® Me
200W 300W 400W 60°C Room temp.
30% EtOH 14.06+0.80 16.59+0.16 18.93+0.66 11.78+0.02 11.16+3.87
60% EtOH 11.29+0.63 14.39+ 0.47 17.2210.79 15.09+1.10 8.99+3.75
90% EtOH 7.75+0.80 11.77£0.35 14.24+1.02 14.41+0.35 5.53+2.35

Data were represented as the mean value + standard deviation
a Microwave Assisted Extraction with three different power level
b Soxhlet Extraction

¢ Maceration Extraction

Fajri et al.,"" found that the percent yield
with water, ethanol, and methanol, respectively
ranged from 12.38 percent to 15.63 percent. Ethanol
produced higher yield than methanol and water which
showed that the compounds in onion skin extracts

have a polarity close to ethanol. MAE showed the
highest yield of onion skin. lonic conduction is used
in this process to transport electromagnetic energy
in the form of heat which is sufficient to rupture cells
and release active chemicals.
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All the extracts of onion skin were studied
for their TPC displayed in Fig. 2. TPC showed wide
variation from 519.25 (90% EtOH at 300W) to 109
mg GAE/g (30% EtOH with maceration). Kim and
Yim,' analyzed TPC for onion skin with 60% ethanol
was 581.7 mg GAE/g which is quite similar with the
result obtained. Nuutila et al.,™ observed higher TPC
were detected in red onion skin extract compared
to the flesh and stem. MAE was used in two prior
investigation by Cacciola et al., and Fernandez
et al.,'>'® to prepare extracts from outer layer of
chestnut which is rich in polyphenolics. Cacciola
et al.,’s obtained TPC of 247.63 mg GAE/g for
aqueous CSS extracts, whereas Fernandez
et al.,'® acquired TPCs of 348.9-407.5 and 333.9-
338.8 mg GAE/g for ethanol and aqueous extracts,
respectively. While Fernandez et al.,(2014) used
higher pressures, Cacciola et al.,(2019) used larger
irradiation powers and longer extraction durations,
which may have contributed to their higher TPC
results. In this study TPC was higher than previous
studies due to solvent type, concentration and
extraction conditions. In general, green extraction
methods, like MAE, which use shorter extraction
times with fewer volumes of solvent at lower
temperatures, pressures, and powers, produced
TPCs that were superior to or comparable to those
from traditional extractions.

TPC of Onion Skin Extracts
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Fig. 1. TPC in onion skin extracts using different methods

All the extracts were further examined for
their total flavonoid content by spectrophotometer to
analyze the existence of flavonoid and antioxidant and
results were shown in Fig.1 and Fig. 2. Microwave
crude extracts in 90% ethanol solvent with 300W
power showed the best result 120.975 mg QE/g
and maceration showed lower value 9.036 mg
QE/g with 30% ethanol. In conventional extraction
method soxhlet showed moderate TPC and TFC than
maceration. Singh et al.,'” used various fraction of red
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onion peel for extraction of flavonoid, reported 1.5-
165.2 mg QE/g. they showed higher TFC because of
difference in solvent and concentration. The biological
matrix serves as the primary extraction matrix for
flavonoids, and it is well-known that the degree of
analyte isolation from its matrix has a significant
impact on the quality of an extract from organic
matter. The analyte’s recovery and the development
of efficient isolation method increase with the analyte's
concentration in a matrix'®. This principle is entirely
applicable to flavonoids.

TFC in onion Skin Extracts
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Fig. 2. TFC in OS extracts using different methods

Flavonols and anthocyanins were the
characteristic metabolite classes of onion skins.
Quercetin, quercetin gucosides and their dimer and
trimer derivatives were the most abundant bioactive
compounds of onion peel'®. According to Viera
et al.,® crude extracts with high TPCs and TFCs
also have strong and potent antioxidant and
antiradical capabilities. In this manner, DPPH
assays were used to assess such activities.
Regarding the DPPH experiment, the IC,; showed
in Table 2, varied from 37.75 pg/mL (60% ethanol
extract) to 129.91 pg/mL (30% ethanol extract).
According to DPPH results, the 60% extract had
the strongest antioxidant potential since the low
IC,, is related to increased antioxidant potential.
Among all the results 60% and 90% ethanol showed
similar 1C, result with minor difference. According
to Razavi and Kenari,?® DPPH radical scavenging
activity was 61.11 to 84.64%, which consistent
with the findings of the current investigation. It
was conceivable to see that the lowest values
of DPPH/IC,, for onion skin correspond to total
polyphenols. This could be triggered by a number
of variables, including the presence of different
active substances in the skin that might alter their
antioxidant capacity, experimental settings, and
the mechanisms behind the techniques employed
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to measure the antioxidant activity. Additionally,
certain chemicals have a significant response
with DPPH while others react more slowly. Using
Quercetin, Myricetin, and yellow onion extract,
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Nuutila et al.,'” assessed the linearity of the radical
scavenging method and found that the response
from the onion was linear. So it is proved that onion
skin possess high antioxidant activity.

Table 2: IC_; value of onion skin extract obtained from DPPH

EtOH conc. MAE (IC,, value in pyg/ml) SE M
200W 300W 400W 60°C 60°C
30% EtOH 88.30 92.51 42.78 101.47 129.91
60% EtOH 73.82 77.99 37.75 89.68 115.35
90% EtOH 63.47 62.47 38.51 82.25 103.75
CONCLUSION expenses, time requirements, extract quality, and human

In the current study, the antioxidant activity
of the onion peel was assessed using three different
extraction techniques. Among all methods, Yield of TPC,
TFC and AOA of onion skin extract decreased using
the following sequence: microwave assisted extraction
>soxhlet extraction >maceration. As it can be seen,
microwave gave the higher yield of phytochemicals and
antioxidant activity. According to recent studies, using
green extraction techniques is a great option to using
conventional techniques in order to lower extraction

and environmental health risks.
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