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ABSTRACT

The Hypsizygus ulmarius ethanol polysaccharide (HUEP)and its water-soluble edible mushroom, both recognized for their
therapeutic powers and for providing crucial enzymes for industry, were extracted used ethanol in this work. Investigated
were the in vitro antioxidant capacities of decreasing power, ABTS, and the DPPH assays. The study's goal was to
ascertain the chemical composition of various molecules, including uronic acid, protein, and carbohydrate. UV, X-ray
Diffraction, and Fourier transform infrared spectroscopy (FTIR). In these assays with lower ECsy values, the study found
that HUEP exhibited the strongest antioxidant activity. Various polysaccharide extracts of the mushroom may be used as a
readily available food source that is high in natural antioxidants, as a potential food supplement, or even as a medicinal
agent, according to the findings of the current study. The results of various in vitro assay systems showed that the
polysaccharide ethanolic extract of HUEP has strong antioxidant properties. Extracts from polysaccharides could be useful

for creating food additives that are antioxidants.
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INTRODUCTION

The fruiting body of a fungus that produces mushrooms
normally grows above ground on soil and bears spores.
Many nations enjoy eating fresh and preserved mushrooms
as a delicacy, especially for their distinct flavour and
texture (Kala¢, (2013). There are thought to be 150,000
kinds of mushrooms on earth, yet only 10% of them are
known to science (Wasser, 2011). At least 2000 of them are
edible, and more than 200 are harvested from the wild and
used for a variety of traditional medical treatments
(Sanchez, 2004). Consumer demand for functional foods
has increased in recent years as a result of growing
awareness of human health, nutrition, and illness
prevention. In reality, mushrooms have gained popularity
as useful foods and a source of bioactive compounds.
Research on a variety of mushrooms has been conducted by
the scientific community in an effort to find new
therapeutic options. In several therapies, it has been
discovered that mushrooms are medically effective,
including antitumor. In the (Greeshma et al., 2016),

reported of H. ulmarius exhibits antioxidant, anti-
inflammatory, and anti-tumor activities when ethanol is
produced from the plant. Mushrooms offer a wealth of
bioactive substances, many of which have therapeutic
properties; they are valued for their ability to improve
health and are widely consumed in Asian nations. Previous
studies (Daba, & Ezeronye, 2003; Milano et al., 2020; Guo
et al., 2020; Jeong et al., 2010), have demonstrated the
potential uses of mushroom polysaccharides for immune
system stimulation, anticancer therapy, and the
management and prevention of hyperglycemia and
hypercholesterolemia. Other researchers asserted that
oyster mushrooms may be considered as functional foods
because of their positive effects on human health (Synytsya
et al., 2009; Patel et al., 2012). The H. ulmarius ethanol
polysaccharide (HUEP) technique recovers bioactive
compounds from the sample matrix using hot water
extraction temperatures at (100°C). The sample matrix is
extracted using the HUEP technique to retrieve bioactive
compounds. The HUEP boosted aqueous extraction's

*Corresponding Author: Alamelu Thimmaraju, Research Scholar, Department of Biochemistry,
Periyar University, Salem, Tamil Nadu, India Email: alamelumahal23@gmail.com.


http://www.ijzab.co/#m

Alamelu Thimmaraju and Sudha Govindan

extraction efficiency similar to other conventional
extraction techniques by raising the ionization constant,
which led to the production of more free ions (H™ and OH).
HUEP offer more advantages than conventional
technologies, including highly effective extraction and
environmentally friendly features. Water's diffusivity
efficiency significantly increases in subcritical settings,
boosting extraction recovery yield and accelerating
extraction (Zhang et al., 2019). In the evaluation of the
literature, there were no studies about HUAE and the
chemical modification of oyster mushroom extraction.
Therefore, it is believed that employing HUAE will make it
easy and secure to recover the source of mushroom
extraction (Chen et al., 2016).The yield and structural
features of polysaccharides as well as biological activity
may be significantly influenced by the extraction technique.
Due to the simple use, eco friend, and hot water extraction.
Since ancient times, technology has generally been used for
the extraction and processing of polysaccharides. It is the
most practical and conventional method and is commonly
applied in companies (Yan et al., 2018). To our knowledge,
no thorough research has been done on the
physicochemical properties and biological analysis of
polysaccharides from H. ulmarius, nor has the connection
between HUEP's chemical structure and antioxidant
activity. Therefore, the objective of this study was to use
the hot water extraction method to ethanol polysaccharide
from H. ulmarius. We assessed the chemical profile, UV,
and XRD. Additionally investigated in vitro was
polysaccharide’s antioxidant activity.

MATERIALS AND METHODS

Themushroom (H. ulmarius) was bought from VG.
Mushroom Salem, and the 5% phenol sulfuric acid, DPPH,
and ABTS were bought from Sigma Chemical Co. (st.
Louis, MO, USA).

Hot water extraction

In order to create the pre-extract, 50g of Hypsizygus
ulmarius mushroom powder was defatted with 250 mL of
petroleum ether and put in a magnetic stirr for 8 hours in
two days later. It was filtered using Whatman No. 4 filter
paper and allowed to dry at room temperature after adding
750ml of distilled water, boiling at 90°C for three hours,
and then repeating three times. After the combined
supernatant was concentrated, dried at 60°C in an oven, and
the extraction was precipitated (ethanol(95%, v/v) and kept
at 4°C over night) to extract polysaccharide given the
designation HUEP, it was then filtered and centrifuged for
15 min at 3000 rpm (Thimmaraju & Govindan, 2022).The
formula below was used to compute the ethanol extraction
Yield (%):[Weight of dried Aqueous extraction weight of
raw materials (g)] x 100% = Aqueous extraction yield
(%ow/w).
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Characterization of ethanol polysaccharide
Spectral analysis of FTIR

The ethanol polysaccharide IR spectra were collected
using a Bruker-Vector 22 spectrometer (Bruker,
Inc.). 400 to 4000 cm-1 is the frequency range
(Rheinstetten Germany). 1mg of the material with
KBr powder thoroughly crushed and made into 1mm
pellets for FTIR analysis.

Ultraviolet Analysis and X-ray Diffractions

In Millipore water, HUEP was solubilized before
being scanned with a UV spectrophotometer (UV-
1800, Shimadzu). An X-ray diffract was used to find
the XRD spectrum (Siemens D 5000, Germany).

Physicochemical properties

The Brad Ford approach was used to calculate the
protein content using bovine serum albumin as the
reference (Zor & Selinger 1996). To detect uronic
acid, D-glucuronic acid was employed as the
reference in a modified carbazole approach (Bitter,
1962). The phenol-sulphuric acid method was
employed to ascertain the total sugar content of the
HUEP used glucose as the reference material
(Dubios et al., 1951).

Antioxidant activities

Antioxidant assay of DPPH

A freshly prepared 1ml of DPPH solution was
combined with HUEP (0.5 to 2.5 mg/ml) at various
concentrations totaling around 2.0 ml or a positive
control (VC) (with a final concentration of 0.2mM).
After incubation, the resultant solution was read at
517 nm for absorbance (Shimada et al., 1992;
Subramsnian et al 2020). The scavenging ability is
calculated using the formula [(A0-A1)/A0] x 100,
where A0 represents the absorbance of the control
and Al represents the absorbance of the sample.

Antioxidant assay of ABTS

The aforementioned method was used to evaluate
HUEP's capacity to scavenge ABTS+ cation radicals
(Re et al., 1999). In order to create the ABTS+
cation, 2.045 mM potassium per sulphate and 7 mM
ABTS cation solution were combined and incubated
for 16 hours. In the evening, at 25°C (room
temperature). The ABTS+ cation solution was
diluted with 80% ethanol to achieve an absorbance
of 0.700 0.02 at 734 nm. The absorbance was
measured at 734 nm after mixing 10L of 1-5mg/ml
HUAE for 6 min with 1ml of diluted ABTS+ cation
solution. The quenching activity of the ABTS+
cation radical is computed using the formula [(AO-
A1)/A0] x100%, where AO is the absorbance of
ABTS + water and Al is ABTS + HUEP.
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Reducing Power

Using (Deng et al., 2011) the decreasing power of
HUEP was evaluated. The reaction mixtures
contained potassium ferricyanide (1%, w/v),
phosphate buffer, and HUEP (1-5 mg/mL) (pH 6.6,
0.2M). After 20 min at 50°C, 205 mL of 10% w/v
trichloroacetic acid was added to the mixture to stop
the reaction. The mixture was then centrifuged at
1200 rpm, 10 min. 2.5 mL of the supernatant were
taken in total, and 0.5mL of deionized water and
0.1% (w/v) FeCl; were added. After 15 min of
incubation at room temperature, the absorbance was
assessed at 700 nm using Vc as a positive control.

Statistical Analysis

The results are provided as means with standard
deviations (SD). Because each trial was conducted in
triplicate, One-way analysis of variance (ANOVA)
was carried out using the SPSS program. The
Duncan multiple range tests were used to determine
the mean differences. All results with a p value of
<0.05 or above were deemed statistically significant.

RESULT AND DISCUSSION

Depending up on the different ionic groups that the
sample contains. Since the sample was called
Hypsizygus ulmarius ethanol polysaccharide (HUEP)
and the extraction's goal was to solubilize the sample
in deionized water, they were utilizing hot water
extraction of ethanol precipitated and HUEP vyield
was 16 %. The chemical composition's hot water
extraction (HUEP) vyielded an estimated total
carbohydrate  content of 102.6% (Table-1).
According to the degree of polymerization, the
derivatives of polyhydroxylated aldehydes or
ketones that make up mushroom carbohydrates can

Table 1. Characterization of ethanol polysaccharide.
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be categorized as mono, di, oligo, or polysaccharides
(Nasrollahzadeh et al., 2021; Re et al., 1999; He et
al., 2020). They are one of the essential elements of
higher fungi and typically range from 30.5 to 86%
(Reddy, 2016; Kalac 2013). Glucose, fructose,
maltose, rhamnose, arabinose, sucrose, and xylose
have been identified as the primary carbohydrates in
mushrooms (Kaliyaperumal et al., 2018; Khan et al.,
2018). However, a large number of mushrooms are
made up of glucans, which are linear or linear
polysaccharides integrated by glucose with linkage
(1-3) and (1-6) present as part of fruiting bodies
(Kalac 2013; Sanchez 2017).

The estimated total protein percentage of
HUEP's was 59.7 % (Table 1). Numerous physical,
chemical, and biological features are given to these
biomolecules by these nitrogen compounds (Bonomi
& lametti, 2018; Lin et al., 2013). Recent research
has shown that the protein output of macro-high
fungus is one of the most nutrient-dense components
when compared to other vegetable protein sources
(Singh & Passari, 2018). Edible mushrooms typically
contain between 10 and 35% of protein by dry
weight as a part of an intricate network of fungus
cells (Reddy, 2016b; Sanchez 2017).Along with
some enzymes like laccase or inactivated ribosomal
enzyme, the majority of the proteins connected to
mushrooms are lectins. As shown in (Table-1) (Wang
et al., 2021). HUEP had a greater concentration of
uronic acid was 77.76% than Monascus pupureus
mycelium crude polysaccharide (MPS) (7.57% by
19.45%). The amount of uronic acid in
polysaccharides has been found to be directly
correlated with their antioxidant capabilities (Ma et
al., 2013). Because of the abundance of uronic acid
and perceived carbohydrates, the antioxidant
capacity may be increased.

'Physicochemical Properties HUEP (%)
Total carbohydrate 102.6
Total Protein .70
Uronic acid .76
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It is common practice to use FT-IR spectroscopy to
identify different functional groups, including C-H,
N-H, O-H, and C-O Figure 1. The hydroxyl OH
stretching vibration was indicated by the oddly large
peak at 3429.92 cm™. The weak band 2940 cm™ is
related to vibrations of the hydroxyl group, as well
as vibrations of the C-H ring and its bending and
stretching (Nie et al.,, 2018). These extractions
contain bound proteins that exhibit an amide group
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vibration at 1569 cm™. Sulphate groups' (SO3)
absorption peak at 1299 cm™ supported asymmetrical
S=0 stretching vibrations (Qian et al., 2009). The
stretching vibration of C-O and C-H was suggested
by the HUEP absorption peak at 1416 cm-1 (Liang et
al., 2019). The absorption peak in the 1200-1000 cm”
! region, which is brought on by C-O stretching
vibrations, and the peaks suggest that HUEP may
have contained pyranose monomer.
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Figure 1.FTIR spectra of HUEP in the range of 400-3500 cm™.

The UV spectrum shows Figure-2 (a) of absorption peak at 400nm, which is consistent with the findings of
Table 1 about the protein, content and suggests that HUEP may contain significant amounts of protein.
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Figure 2. (a) UV spectra of HUAE (b) XRD pattern of HUAE.
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XRD pattern Figure 2 (b) of the range of the HUEP's, which was between 10 and 17.5° (b). The amorphous
nature of HUAE is demonstrated by the broad curve and absence of a hurried peak, which is consistent with
past research (Qian et al., 2009b). Antioxidant assays using three methods for removing free radicals are based on
various reaction mechanisms, and the outcomes are frequently not the same. Therefore, in order to evaluate the antioxidant
capacity of the samples in an objective manner, it is required to test several oxidants. Here, we evaluated using seven

modelsystems.
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Figure3.In vitro antioxidant assays of HUEP. DPPH (a), ABTS+ (b) and Reducing Power (c) Results were expressed as
mean + SD (n=3). Mean values within each graph and show significant differences (p<0.05) between

concentrations.

Table2. ECs, value of HUEP and the different antioxidant assays.

Antioxidant Assays HUEP Ve

DFFH 3031 0.390
ABTS 1.04 0.245
Reducing Power 0.926 0.289

DPPH approach based on the transformation of purple-
tinted free radicals from original colour to yellow in the
presence of antioxidants, this analysis was conducted. The
decrease in absorbance shows that hydrogen has a
quenching impact on free radicals (Liu et al., 2020). The
DPPH free radical scavenging activity of HUEP, which
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exhibits a dilution-dependent response, is based on this.
HUAE’s quenching rate on DPPH radicals shown in (Table
2) rise from 13.69% to 69.02% at 0.5-2.5 mg/mL (r?=0.961,
Y= 16.35x+5.88). HUAP has a considerably very low ICsg
value (0.2-1 mg/mL). By providing DPPH with hydrogen
or electrons, aqueous extraction creates stable molecules.
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Additionally, aqgueous HUEP can prevent the synthesis of
hydroxyl radicals (Wang et al., 2020b). The ABTS+
performance is often used to assess the in vitro
antioxidant capacity of natural substances. When
potassium per sulphate and ABTS are combined, the
result is the blue-green cation ABTS free radical.
The system is then bleached as a result of the
antioxidant component's interaction with the ABTS
free radical, confirming the antioxidant capabilities
of HUEP. (Figure. 2 b) contrasts the HUEP's ability
to scavenge ABTS with that of vitamin C radicals.
The maximum amount of HUEP that could
effectively scavenge the ABTS radical was (43-90%)
in the concentration range of 1 to 5 mg/mL. HUEP's
(ICsq = 1.04 mg/ml) capacity to scavenge the ABTS
radical is inferior to that of vitamin C (I1C50 = 0.245
mg/ml) (Table 2) (Kallithraka et al., 2001). HUEP
had a low concentration and quenching rate of
antioxidant assay of ABTS. Ability to decrease other
chemicals is a key indicator of a compound's potential
antioxidant effect (Xu et al., 2011). Investigations into
HUEP’s and Vitamin C's ability to decrease blood pressure
are shown in (Figure. 2 c¢). HUEP’s are far more effective
at decreasing than vitamin C. The results showed that 1Cx,
valueof (0.926 mg/mL) HUEP’s might possess antioxidant
properties.

CONCLUSION

The results of this study unambiguously showed that H.
ulmarius ethanol extract exhibited significant antioxidant
activity against various ethanol polysaccharides using hot
water. UV and FT-IR spectra revealed that HUEP had a
large amount of protein and several types of glycosidic
linkages. Several in vitro tests were conducted to gauge
HUEP's antioxidant performance. HUEP displayed
significant antioxidant activity, as evidenced by the
outcomes of the ABTS, DPPH, and reducing power tests,
all of which revealed a dose-dependent relationship. These
results demonstrated that the aqueous extract of H.
ulmarius has potent antioxidant activity and may be a
unique natural antioxidant in food and medicine.
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