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ABSTRACT

Our team initiated a study to determine and compare the elemental composition as well as anti-
oxidant activities of the fruiting bodies of P. djamor grown separately on two substrate-
formulations, namely: sawdust and rice straw. Elemental analysis of the air dried fruiting bodies
was done using Thermo EDX System (Noran System 6, Ultra Dry, 10mm2 SDD crystal, 129¢V
resolution, NORVAR window, LN2-Free Type Detector) installed in Hitachi SU1510 Scanning
Electron Microscope. The anti-oxidant activity was evaluated based on the DPPH free radical
scavenging activity. Nine elements (magnesium, nitrogen, sodium, potassium, chlorine, sulfur,
phosporus, silicon and oxygen) were detected in the fruiting bodies of P. djamor grown on
sawdust-based formulation while six elements (magnesium, nitrogen, potassium, sulfur,

phosporus and oxygen) were present in fruiting bodies harvested on rice straw — based
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formulation. The radical scavenging activity increased with an increase in the concentration of

the extract. Moreover, fruiting bodies grown on rice straw based substrate exhibited higher

scavenging activity (93.82% at 1000 mg/L extract) than those grown in sawdust based substrate

(60.67% at 1000 mg/L extract). In conclusion, the elemental composition and antioxidant

activity of P. djamor are substrate dependent.
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INTRODUCTION

Mushroom production is a lucrative agri-
business undertaking particularly in regions
where substrates are abundant. Mushroom
growers oftentimes use locally available
substrates which are derived from agro-
industrial residues. These substrates include
cotton waste, coffee hull, banana leaves, rice
straw, sawdust and other lignocellulosic
residues [1, 2, 3, 4]. Among these substrates,
rice straw and sawdust are the most widely
utilized by the growers in producing different
species of wood degrading mushrooms such
as Pleurotus, Ganoderma and Auricularia. In
recent years, mushrooms are regarded as
nutraceuticals which contain important
nutrients and exhibit different functionalities
such as anti-hypertensive, anti-microbial and
anti-oxidant [5, 6, 7, 8, 9]. Damage of cell
due to reactive oxygen species (ROS) has
been associated in several lifestyle diseases
such as diabetes, hypertension and cancer. In
recent years, antioxidants which protect the

body from this damage have significantly

gained important role in human health [10].

Pleurotus djamor is one of the fancy species
of commercially cultivated mushrooms due
to its distinctly pinkish fruiting bodies that
usually grow in cluster. Local mushroom
growers usually cultivate this mushroom
either on sawdust-based or rice straw-based
formulation depending on the availability and
ubiquity of these substrates for cultivation.
Recently, P. djamor was reported to possess
ergosterol, triacylglycerols, and fatty acid
methyl esters which are believed to exhibit
anti-tumor, anti-microbial and anti-oxidant
activities [11]. In this paper, we are reporting
the elemental composition as well as the anti-
oxidant activity of the crude extract of the
fruiting bodies of P. djamor grown separately
in rice straw and sawdust — based
formulations respectively.

MATERIALS AND METHODS
Cultivation of mushrooms

Following the standard protocol for
cultivation [12], P. djamor was separately
grown on sawdust-based (i.e. 78 parts

sawdust, 20 parts rice bran and 2 parts
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agricultural lime, v/v) and rice straw — based
mixtures (i.e. 7 parts composted rice straw
and 3 parts sawdust, v/v).

Preparation of samples

Marketable size of the fruiting bodies of P.
djamor (Figure 1) were harvested and air-
dried at 18°C.

Elemental analysis

Elemental analysis of the air - dried fruiting
bodies of P. djamor was done using Thermo
EDX System (Noran System 6, Ultra Dry,
10mm2 SDD crystal, 129eV resolution,
NORVAR LN2-Free  Type
Detector) installed in Hitachi SU1510

window,

Scanning Electron Microscope.

Anti-oxidant assay

The DPPH free radical scavenging method of
Chan et al [13] was adopted with minor
modifications as follows: the sample crude
extract and the standard (L-ascorbic acid and
butylated hydroxylanisole) were diluted to

various concentrations using methanol at 1,

10, 100, 300 and 1000 ppm. From each
dilution, 1.5 ml was added into the test tube
containing 2.5 ml DPPH solution in methanol.
The mixtures were incubated in the dark at
room temperature for 30  minutes.
Subsequently, the absorbance of the resulting
solution was measured using visible
spectrophotometer at 517nm. The DPPH free
radical scavenging activity was expressed
following the equation: DPPH free radical
activity (%) = (1- Abs

sample/Abs control) x 100 where Abs sample

scavenging

was the absorbance of the sample or standard
while Abs control was the absorbance of the

control (i.e. without a sample extract or anti-

oxidant compound).

Figure 1: Cluster of fruiting bodies of P. djamor grown on rice straw - (A) and sawdust - (B) based substrate formulations
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RESULTS AND DISCUSSION

Elemental composition of P. djamor

The amount and kinds of element present in
mushroom may vary depending on the
species and substrate. In this study, the
elemental composition of P. djamor
cultivated on two substrate formulations was
determined and the results are presented in
Table 1. Nine elements (magnesium, nitrogen,
sodium, potassium, chlorine, sulfur,
phosporus, silicon and oxygen) were detected
in the fruiting bodies of P. djamor grown on
sawdust-based  formulation  while  six
elements (magnesium, nitrogen, potassium,
sulfur, phosporus and oxygen) were found on
fruiting bodies cultured on rice straw — based
formulation. Among the elements analyzed
chlorine, silicon and sodium were not
detected in rice straw grown fruiting bodies.
Potassium and oxygen were the most
abundant elements in fruiting bodies from
both substrates. With regards to the
distribution of elements in four different
regions within the cluster of fruiting bodies,
oxygen and potassium were found in all the
regions of mushrooms cultured on both
substrates. However, phosphorous was
evenly distributed in sawdust grown fruiting
bodies. Magnesium and nitrogen were mostly
concentrated in the central part of the cluster

of fruiting bodies grown in sawdust-based

formulation. On the other hand, magnesium
was detected in both right and left regions in
a cluster of the fruiting bodies grown in rice
straw-based formulation. These results
suggest that type of substrate influence the
type of elements that may be present as well
as their distribution within the cluster of
fruiting bodies.

The difference in the elemental
composition of the fruiting bodies of P.
djamor grown on two substrate formulations
indicates that the elemental composition
varies according to the substrates where the
mushroom is cultivated. This confirms
previous report that the mineral content of
mushroom not only depend on mushroom
species but also on the substrates used [14,
15]. Moreover, Mallikarjuna et al. [16]
revealed that the mineral composition reflects
the growth conditions of the mushrooms and
reported eleven elements namely: potassium,
phosphorous, calcium, sodium, magnesium,
iron, zinc, copper manganese and selenium in
Lentinula  edodes, Lentinus  cladopus,
Pleurotus florida and Pleurotus djamor
collected from the forest. Kalmis et al. [17]
reported that the mineral composition of
mushroom varies according to the growth stages.
They reported that the zinc content of mycelial
and young fruiting bodies was found to be lower

than the content of the mature fruiting bodies.
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Table 1: Distribution of elements within the cluster of the fruiting bodies of P. djamor grown in rice straw and
sawdust — based formulations

fosrl;rl:lsltl;iitsn Element Region within the cluster of the fruiting bodies
Left Center Right Bottom
(o) 67.05 70.63 78.79 74.87
Si ND ND ND ND
7.65 5.59 5.44 ND
S 3.08 2.89 1.9 ND
Rice straw-based Cl ND ND ND ND
K 16.64 20.88 12.2 25.13
Na ND ND ND ND
N 4.66 ND ND ND
Mg 0.92 ND 1.67 ND
(0) 60.85 58.06 64.21 64.55
Si 1.58 7.01 1.53 ND
5.76 53 7 51
3.74 2.39 1.96 ND
Sawdust-based Cl 3.18 ND 2.58 ND
K 24.88 18.84 21.42 30.35
Na ND ND 1.3 ND
N ND 4.23 ND ND
Mg ND 4.17 ND ND

Anti-oxidant assay

The oxidative properties of oxygen perform a
significant role 1in various biological
activities which include the utilization of
nutrients, generation of ATP thru electron
transport and the removal of xenobiotics.
However, oxygen though vital in the
different life processes can also instigate
cellular damage. When oxygen is
transformed into more reactive forms such as
superoxide radical (Oy’), hydroxyl radical
(OH) and hydrogen peroxide (H,O;) can
damage important enzymes, DNA and

structural proteins. It can also provoke

uncontrolled chain reactions such as lipid
peroxidation or autooxidation reactions [18,
19]. Free radical scavenging is one of the
known mechanisms by which antioxidants
inhibit lipid oxidation. The method of
scavenging DPPH free radicals can be used
to evaluate the antioxidant activity of specific
compounds or extracts in a short time [20].
The comparative ability of the fruiting bodies
of P. djamor grown separately on sawdust
and rice straw - based formulations to
scavenge super oxide, hydroxyl, nitric oxide,
2,2'-diphenyl-1-picrylhydrazyl (DPPH) when

compared with ascorbic acid and butylated
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hydroxylanisole is shown in Table 2. The
scavenging activity of the extracts of
mushrooms increased with an increased
concentration. This significant finding
contradicts with the previous report of Ajith
and Janardhanan [21] who reported that the
methanolic extract of Phellinus rimosus at
0.005% had higher antioxidant activity
compared to 0.01 and 0.1% concentrations

respectively. The type of cultivation media

also influences the antioxidant activity of
mushroom. P. djamor grown on rice straw-
based formulation had higher antioxidant
activity compared with P. djamor which was
grown on sawdust-based formulation. This
important observation suggests that the type
of growing media plays an important role in
the expression of the functionalities of

mushrooms [22].

Table 2. Antioxidant activity of the crude extract of P. djamor at different concentrations*

Concentration % Scavenging Activity (Mean + SD)
(mg/L) L-ascorbic acid, butylated P. djamor grown on | P. djamor grown on
(as standard) hydroxylanisole, (as sawdust-based rice straw-based
standard) formulation formulation
1 13.34 +1.33 15.23 + 0.06 1.28 +0.93 1.31+0.48
10 97.84 +0.32 85.60 + 3.02 2.44 +0.62 3.73 £ 0.51
100 97.77 £0.12 96.93 + (.85 13.88 +1.26 23.72 £1.05
300 98.27 + 0.06 97.56 +0.11 3147+3.41 53.88 + 6.41
1000 98.44 +0.06 97.46 + 0.38 60.37 +£3.82 93.82 +£1.11
ECs5, (mg/L) 2.57 3.12 651.80 233.30

*based on % DPPH free radical scavenging activity

The ECsg values of ascorbic acid, butylated
hydroxyl anisole, crude extract of P. djamor
grown on sawdust and rice straw -based
formulations are also presented in Table 2.
The ECsy is inversely proportional to the
DPPH free radical scavenging activity of the
sample extracts [23]. Thus, lower value
suggests higher antioxidant activity. The
ascorbic acid and butylated hydroxylanisole
being pure compounds have relatively higher
antioxidant activity compared with the
mushroom crude extracts. Crude extract of P.
based

djamor grown on rice straw -

formulation recorded higher antioxidant

activity than the crude extract of P. djamor
grown on sawdust-based formulation. This
result implies that the antioxidant activity of
the P. djamor may vary according to the
substrate where the mushroom is grown. This
could possibly be explained by the nutrient
composition of the substrate.
CONCLUSION
In conclusion, the elemental composition and
antioxidant activity of P. djamor is greatly
influenced by the type of substrate.
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