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which is more than the nutritive value of S. commune which is 2.75
cal/gm. Comparing the results to BHA (Butylated Hydroxy Anisole)
standard (EC 50 = 5.0 ug/mL), the S. commune extract shows 19.65%

and the D. spathularia extract shows 14.75% free radical scavenging activity at 100
microgram/ml concentration. The superoxide anion scavenging activity of D. spathularia
extract is found to be 6.45%% and that of S. commune extract is found to be 4.84% at 100
microgram/ml concentration. The hydroxyl radical scavenging activity has been found to be
7.50% for S. Commune extract and 7.36% for D. Spathularia extract at 100 microgram/ml
concentration. The total antioxidant capacity (TAC) of Dacryopinax spathularia extract has
been found to be 7.30% and 12.20% at 50 microgram/ml and 100 microgram/mi
concentration respectively, whereas the TAC of Schizophyllum commune extract has been
found to be 6.15% and 12.15% at 50 and 100 microgram/ml concentration respectively.

Thereby both the experimental macrofungal species are very much potential sources of
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natural antioxidants, fibre and nutrients.
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commune; TAC; BHA; Nephroprotective; Hepatoprotective.

1. INTRODUCTION

The metabolic processes and biochemical reactions taking place in the living body
continuously produces potentially damaging chemical species called Free Radicals. The free
radicals contain one or more unpaired electrons due to which they are highly unstable and
therefore they can react with biomolecules like protein, lipid, amino acids, DNA which may
lead to cell injury or numerous disease (Kitaz et al, 2016). The ROS (Reactive Oxygen
Species) and reactive nitrogen species (NOS) are among the most potent free radicals
including Super oxide anion radical (0?.), Hydroxyl radical (OH.), Alkoxyl radical (RO.),
Peroxyl radical (ROO.), Hydrogen peroxide, Nitric oxide (NO.) etc., which are continuously
generated within the body through various endogenous pathways like respiratory chain
reaction, phagocytosis of infected cells, prostaglandin synthesis, degradation of fatty acids
and natural toxins, as well as exogenous factors like exposure to electromagnetic radiations
(Miller et al, 1997; Pacher et al, 2007). The destructive impact of these free radicals is
neutralized by the compounds called Antioxidants like Vitamin E, Vitamin C, Beta
Carotenoids, Glutathione etc., which are either synthesized within the body or supplied with
the dietary sources (Krishnaiah et al 2007). When the equilibrium between the free radicals
(Oxidants) and anti-Oxidants get disturbed by any means, then the body undergoes in a
condition of Oxidative Stress (Sen et al, 2010), which may lead to a wide range of human
diseases like cardiovascular disease (Cottone et al, 2008), pulmonary disease (Jelic et al,
2008), cancers (Reuter et al, 2010) etc. It is an established fact that the natural anti-oxidants
mainly come from dietary sources in the form of Flavonoids, Alkaloids as well as Phenolic
compounds etc. (Lei et al, 2012; Hammas et al, 2016).

Edible macrofungi or mushrooms belong to group Basidiomycota which includes nearly
10000 species out of which approximately 700 species have been reported for their
pharmacological properties (Karaman et al, 2012; Dandapat et al, 2015). Dacryopinax
spathularia (Schewin) and Schizophyllum commune (Fries) are the two edible macrofungi
belonging to group Basidiomycota and has been used traditionally for the treatment of
various diseases and disorders such as antiviral, antitumour, antibacterial, and

immunomodulating, anti-inflammatory, anti-diabetic, nephroprotective, hepatoprotective

WWW.Wjpr.net Vol 7, Issue 16, 2018. 1312



Amar et al. World Journal of Pharmaceutical Research

activities (Mitko et al, 2008; Adebayo et al, 2012). But there is paucity of scientific
authentication of pharmacological and medicinal property and efficacy of these species.
Therefore, the present study has been undertaken to analyse the mycochemical composition,
nutritive potentiality and the antioxidant potency of the two edible macrofungi D. spathularia

and S. Commune, which are easily available in India.

2. MATERIAL AND METHODS

2.1 Extraction

Following the standard Soxhlet method of extraction from the fresh fungi has been washed,
disinfected by treating with HgCl, and then subjected to repeated washing. The fungi had
been dried in shade under room temperature for six to seven days. After proper dehydration
the fungi samples have been grinned to produce into powdered form. 50g of the fine powder
has been subjected to extraction by soxhlet using distilled water for aqueous extract or other
organic solvent like acetone, ethanol. The extract obtained has been filtered, concentrated and
dried in rotary flash evaporator maintained at 45°C for proper dehydration. Percentage yield
of each extract has been calculated and the dried extract has been stored in air tight containers

at room temperature for further use.

2.2 Mycochemical analysis

Estimation of moisture content, ash content, and nutritional potentiality, pH of fruiting body;,
flavonoids, tannins, saponins and alkaloids content of fungal extracts was done following the
method of Sofowara (2008). Total phenol was determined by Folin Ciocalteau reagent,
following Ramamoorthy and Bono (2007). The amount of crude fibre was determined using
the method described by Watanables and Olsen (1965). The moisture content was determined
in terms of the loss in weight of the plant material on overnight heating at 150 C Sadasivam
and Manickam (1996). Micro Kjeldahl method was used for the determination of protein.
Crude fat, carbohydrate and nutritive value were calculated, following Nile and Khobragade
(2009).

2.3 Antioxidant activity analysis

The free radical scavenging activity was assayed using a stable free radical, 1, 1- diphenyl-2-
picryl hydrazyl (DPPH) and using BHA (Butylated Hydroxyl Anisole) as reference standard,
following Moon and Terao (1998). The superoxide anion scavenging activity was assayed
following Gulcin et al (2005) and the Hydroxyl radical scavenging activity was assayed

following Klein et al (1991). Determination of total antioxidant capacity has been done by the
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spectrophotometric quantification of phosphomolybedate complex using Ascorbic acid as

reference standard (Preito et al, 1999).

3. RESULTS AND DISCUSSION

3.1 Mycochemical properties and Nutritive value

The present work reveals that both the macrofungi contain Phenolics, Alkaloids, Flavonoids,
Tannins, Saponins and other mycochemical components. The results of mycochemical
screening of both experimental macrofungi have been shown in Table 1 and 2. The D.
spathularia contains comparatively more amount of Tannins, Alkaloid, and Saponins than
those in S. commune. On the other hand the S. commune contains comparatively more amount
of Phenolics and Flavonoids than those in D. spathularia (Table 1). Udu-lbiam et al (2014)
has studied the mycochemical composition of two edible macrofungi Tricholoma nudum and
Psalliota campestris and found that T. nudum contains 64.12 + 1.2 mg/g phenols, 0.016 +
0.001 mg/g flavonoids, 0.28 £ 0.04 mg/g saponins, 0.1 £ 0.04% alkaloids, 0.014 + 0.003%
tannins, whereas P. campestris contains 6.012 + 0.91 mg/g phenols, 0.031 +0.02 mg/g
flavonoids, 0.27 £ 0.008 mg/g saponins, 2.0 £ 0.01% alkaloids and 0.014 + 0.001% tannins.
The present study reveals that the two experimental edible macrofungi contains
comparatively more amount of the mycochemical constituent compounds except the phenolic
content which is more in T. nudum. Regarding the nutritional aspects, the D. spathularia
contains comparatively more amount of crude carbohydrate and crude fat than those in S.
commune, whereas the S. commune contains comparatively more amount of crude protein and
crude fibre than D. spathularia (Table 2). The Nutritive value of D. spathularia is found to be
2.99 cal/gm which is more than the nutritive value of S. commune that is 2.75 cal/gm The
above results shows that the two edible macrofungi studied have significant nutritive potency

and they are good source of carbohydrate, protein, fats and fibres.

3.2 Anti-oxidant potential

It has been a well-established fact that Flavonoids, Tannins and Alkaloids possess anti-
oxidising effects (Tiane et al, 2014), and both the macrofungi studied have been found to
contain these anti-oxidant components in significant quantities, therefore The antioxidant
potential of the two edible macrofungi studied underlines their use as antioxidant supplement.
Table 3 shows that the Hydroxyl radical scavenging activity of D. spathularia extract (7.36 £
0.10%) is more or less similar to that of S. commune extract (7.50 + 0.08%) at 100 microgram

concentration. Table 4 Shows the DPPH radical scavenging activity of both fungal extracts.
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Comparing the results to BHA standard (EC 50 = 5.0 ug/mL), the S. commune extract shows
comparatively more free radical scavenging activity (19.65 + 0.27%) than the D.spathularia
extract (14.75 = 0.16%). Table 5 and 6 explains that the super oxide anion scavenging activity
of D. spathularia extract (6.45 + 0.12%) is more than that of S. commune extract (4.84 *
0.08%). Total antioxidant capacity (TAC) means the capacity of free radical scavenging by
the bioactive constituents present in the test sample (Niki, 2010). The total antioxidant
analysis reveals more or less similar antioxidant activities in D. spathularia extract (12.20
+0.14%) and S. commune extract (12.15 + 0.08%).

Mshvildadze et al. (2004) reported that antioxidant activities are directly related to the
saponin content. Whereas Rodrigues et al (2005) reported that the beneficial effects of
saponin on serum lipids were related to a direct antioxidant activity of saponins. Elekofehinti
et al (2012) concluded that saponin content of Solanum anguivis is capable of improving the
antioxidant defense in rats. Satayanshu et al (2013) reported phenolic content in Vitex trifolia
(74.5 GAE g -1), T. chebula (531.5 74.5 GAE g -1), T. bellerica (362.5 74.5 GAE g -1), E.
officinalis (221.6 74.5 GAE g - 1), A. racemosus(10.0 74.5 GAE ¢ -1) and found a linear
relation between antioxidant activity and phenolic contents of plants. Melo et al (2010)
screened some plants for their antioxidant activity and Tannin content. They reported highest
tannin content in Pyramidalis queiroz (8.17 + 0.64 ug/g) and lowest in Cyperus distans (1.22
+ 0.02 ng/g), they attributed the antioxidant activity of studied plants to their tannin content.
Van et al (1996) concluded that flavonoids can be used as cardioprotective agents in
doxorubicin-induced cardiotoxicity, which is caused by the formation of free oxygen radicals.
Benabdesselam et al (2007) concluded that antioxidant activity of Fumariacar peolata and
Fumaria bastardii are due to their alkaloid content. on the basis of the results obtained, it can
be concluded that both the edible macrofungi or mushrooms studied have been found to
contain the mycochemical constituents like tannins, saponins, alkaloids, flavonoids etc. which
have significant antioxidant properties.

Tables and Figures
*Table 1: Quantitative analysis of phytochemicals of D. Spathularia and S. commune (M
+ SD; n=6).

Sl. No. | Attributes D. spathularia | S. commune
1. Total Ash (gm%) 2.52 +0.24 2.12+0.22
2. Moisture content (gm%) | 4.73 £ 0.32 3.54 +£0.26
3. pH 6.4 + 0.46 6.3 +0.40
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4. Phenolics (mg/gm) 482+0.34 |10.80+0.76
5. Flavonoids (mg/gm) 2.89+£0.21 4.67 £0.23
6. Alkaloids (mg/gm) 11.64+£0.52 | 4.26+0.54
7. Tannins (mg/gm) 5.81+0.37 1.24+0.16
8. Saponins (mg/gm) 2856 +1.14 | 23.83+0.84

*(Data is author's own work, submitted for publication in Bioscan)

*Table 2: Nutritive value of D. Spathularia and S. Commune (M + SD; n= 6).

Sl. No. | Attributes D. spathularia | S. commune
1. Crude Protein (gm%) 14.25+1.05 | 16.25+0.85
2. Crude carbohydrate (gm%) | 55.24 +2.15 | 48.34 + 2.28
3. Crude Fat (gm%) 2.40£0.25 1.82+£0.16
4. Crude Fibre (gm%) 5.0+0.45 15.0 £ 0.52
4. Nutritive Value (Cal/gm) 2.99 +0.31 2.75+0.33

*(Data is author's own work submitted for publication in Bioscan)

Table 3: Percentage Hydroxyl radical scavenging activity.

Concentration (microgm) | D. spathularia | S. commune | Ascorbic acid
10 1.81% 0.14% 14.31%
50 5.56% 4.44% 36.25%
100 7.36% 7.50% 65.56%
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Fig. 1: Graph showing % Hydroxyl radical scavenging activity of 2 (D. spathularia), 3
(S. commune) and 4 (Ascorbic acid); (M £ SD; n= 6).
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10 1.02 2.00 44.84
50 8.57 9.84 78.08
100 14.75 19.65 102.00
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Fig. 2: Graph showing % Free radical scavenging activity of 2 (D. spathularia), 3 (S.
Commune) and 4 (BHA); (M = SD; n=6).

Table 5: Super oxide anion scavenging activity.

Concentration (microgm) | D. spathularia | S. commune | Ascorbic acid
10 0.81 0.76 37.10
50 2.42 2.32 50.00
100 6.45 4.84 58.87
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Fig. 3: Graph showing % Super oxide anion scavenging activity of 2 (D. spathularia), 3
(S. commune) and 4 (Ascorbic acid); (M + SD; n=6).

Table 6: Total anti-oxidant property.

Concentration (microgm) | D. spathularia | S. commune | Ascorbic acid
10 2.50 4.75 5.00
50 7.30 6.15 14.50
100 12.20 12.15 28.00
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Fig. 4: Graph showing % Total antioxidant capacity of 2 (D. spathularia), 3 (S.
commune) and 4 (Ascorbic acid); (M + SD; n=6).

CONCLUSION

Present communication shows on the basis of the results obtained Schizophyllum commune

and Dacryopinax spathularia (edible mushrooms) have been found to contain the

mycochemical constituents like tannins, saponins, alkaloids, and flavonoids etc. which have

significant antioxidant properties. Therefore it can be a good or healthy resource of

antioxidant compounds and further work may lead to the use of these edible macrofungi as

the source drug development against several diseases related to oxidative stress in the body.
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