CHAPTER 3

MATERIALS AND METHODS %\

3.1 Collection of Termitomyces sp. Wild Fruiting Bodies Y"
Wild fruiting bodies of Termitomyces sp. (2 kg) was collect ring October to

December from Kampung Sungkak, (Senaling- Latit 52 069° N, Longitude

:

102.2484° E), located in Negeri Sembilan. The fruitin Ies pr tr&d{@ﬂm the soil

Yw

23
is considered as matured. These mushrooms were picked up fram th W'ld.\ d on
morphological identification and was brought tg the Taboratory in which théifycelium

w
of the fruiting bodies collected was grown @nto agar plgﬁe\ediateﬂlgﬁ@r collected.
The remaining fruiting bodies was dri@ the ove océfs days to a stable

moisture content to ease the grindinCprocess. \ ,<\
& )

-~

A\
\ Termitomyces heimii REES 230662
Source: Google Earth

igure 3.1: The locality of wild termite mushroom Termitomyces heimii strain RFES
230662 (THR2) found at Kg. Kuala Sungkak, Negeri Sembilan, Malaysia (red circle
indicates the coordinates (2.7069° N, 102.2484° E)
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3.2 Morphological Characterization of Wild Termite Mushroom
As mentioned in Hsieh et al., (2017) the isolated mushroom stravms

morphologically identified based on its stipe, pileus, and the mycelia budd@n the

termite nest. *

3.3 Molecular Species Identification of Wild Termitomycqis\,F.

l

The fruiting bodies was cleaned, cut into small pi and then'deiedin the oven
X
at 50°C for 5 days. Once the samples were fully d it was pow: etj bﬁing a
blender, weighed and stored in the fridge at 4° he% \T
(\l: L &
3.3.2 gDNA Extraction CS<

Mycelium fine powder (50 r@gas trans\redvnt a@%action tube (2.0 ml).
N,
Then, it was lysed with 400 uL% Soltﬁion nd L of Proteinase K which

3.3.1 Mycelium Preparation for DNA Extraction

&
was mixed vigorously for 5 m thJ pulsed v@ing. After vortexing, at 65°C

incubation was done f utes. Befor cehtri@ation at 11000 rpm, the sample
4 ’ &
was first transferre a Prefillt \m Wasé.a receiver tube. After centrifugation,

Prefilter was diﬂ and 'ed s@?’e 200 pL of Binding Solution SBS was

added; mixi %@done hr(‘)u pﬁet@t up and down several times. The spin filter
was pla%%a' new i ?r tub \er discarding the receiver tube with the filtrate.
Bef@trifugaﬁon at 1100@ for 1 minute the spin filter was added with 650 pL
%ng solution MS. The spin filter was placed into a new receiver tube after a
te of centrifugation as the receiver tube with the filtrate was discarded (this step

as repeated again). Then, for 2 minutes the sample was centrifuged at 11000 rpm in

order to remove all traces of ethanol and the receiver tube was discarded. Before the

20



incubation at room temperature for 1 minute, the spin filter was placed into an elution

tube which was added with 100-200 pL of Elution Buffer. It was then centrif

11000 rpm after 1 minute. (Hennicke et al., 2016). (}
3.3.3 PCR Amplification Q

In this process the universal primers ITS1 (5'-

A
CTTGGTCATTTAGAGGAAGTAA-3")  forward  primer anc‘ ITS2  (5-

v
GCTGCGTTCTTCATCGATGC-3') was used. The scﬁmo quded into
X
the PCR tubes in order to amplify the fungal in@nscrib ds er’(@}gene.
f

Then, 0.5 pmol of ITS1 and ITS2 primers w. o% M){%’red mix
bioline (MyTaq red reaction buffer containSydNTPs, MgiCI d enhé;zr; at optimal
concentrations) supplied with water. \%Ning pro was@se for performing

PCR: for initial denaturation 1 cycl@s’c for \m\Tor pﬁ%ﬁng and extension 25

cycles (98 °C for 15 secs; 60 °

or 3 and for final extension

of the amplified DNA 1 cy

3.3.4 PCR-Amplifi equencing

An innuPREP i fed Biosystem, ABI) was used according

!
¢
to the man %’s protocol: Uﬁng(?‘?capillary 3730xI DNA Analyser, the PCR
S
product%&riﬁqﬂ }ectly@uenced.
A 5

W
S

é xl Electrophoresis
: Agarose gel electrophoresis used to estimate the base pair of wild Termitomyces

. under UV light. The PCR product was mixed with loading dye (bioline) before
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loaded into the wells of the prepared agarose gel, and 100 bp ladder was used. As the

running buffer, TBE buffer was used and the electrophoresis was run for an hO\YV

gDNA sequence that are obtained was entered into BLAST.\The query was

3.3.6 Data Analysis

submitted after the NCBI Nucleotide Collection (nr/nt) dataqise selected. Sequences
producing significant alignment were identified, and the t blrst was selected

for Multiple Sequencing Alignment (MSA) using Clusta ega(Pa ., 2004).

N4
| S
3.3.7 Phylogenetic Analysis \,‘T

In Molecular Evolutionary Genetic Iy (MEGA-= ,evo@grydlstance

(Knue) of identical fungal species was c&ia by using

and a phylogenetic tree was gener t was co r?d

closest Knuc (Park et al., 2004).

3.4 Growing of Mu Wycelu’r;} | 0.
: ? '3
3.4.1 Tissue Cultur Techniq (fj/
The fresh Van as Cl@ with 70% ethanol and sterile distilled

water for abo or jree ti s}epe&@jly The cleaned fresh wild fruiting bodies

was cut % erile jp pel)n th@de fleshy fresh tissue was placed in the middle
of Pot 5 Dextrose Agar (PDAQ:)Q%Z]/L) + 2% (w/v) yeast extract (YE). Then, it was

S nd incubated at 28°C for a week. After one week it was sub-cultured onto PDA

/\/
/1,6?&

—

and maintained onto another fresh PDA agar plate and keep at 4°C refrigerator for
n

g term storage.
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3.4.2 Manipulation of Agar Medium Preparation

Manipulation of agar medium was carried out by changing the compositiow
medium as shown in Table 3.1. The mixture of the medium composition @Ived
in distilled water and subsequently autoclaved at 121°C for 15 minuteﬁ&psi. Once
it is cooled down, 30 ml poured into petri plates and left to harderWe' plates were

stored at 4°C in refrigerator for further usage. Manipulation of Nlum was carried

out by changing the composition of the medium as shown 3.1
Table 3.1: Type of medium with its compositi n\d‘§

Medium Composition A g/L) H =

Medium 1l PDA N

Medium 2 PDA + YE 4 X~

Medium3 PDA + ME ME™s 4

Medium4 PDA + YE +% A=89/YEE 4, ME =4
*PDA= Potato Dextrose Agar, YE = Yeast Extract, ME = Malt E _\O

G >;? &
N,
6 e,
3.5 Submerged Liquid Fer ation (SLF) J <8¢
R
From a 10-day old pIYw ugsLnyc jial (5m as obtained by using a cork-
|
borer and inoculated % | Erlsn ey 'Elisﬁat contains 100 ml of standard
medium which consi 24 g/|_ g\se, 1.6éfyeast extract, 0.4 g/L of MgSO4 and
&
KH2POs4. The Wr medi r]taini@,\the mycelial was incubated at 28°C in
( ¢ ? (.)

incubator SQer seven days 17.(£r_pm to obtain the mycelium biomass. By using
a Buchwel filté'r ampl filtered after the tenth day of fermentation, and
withdistilled water the myceliat%mass was washed three times. By using an oven at

35\?e filtered mycelial was dried to a constant weight. The weight of pre-dried filter
r

before filtering was subtracted from the weight of filter paper with mycelial

iomass to calculate the mycelial biomass (Wan- Mohtar et al., 2016).

23



3.6.1 Hot Water Extraction (HWE)

3.6 Extraction Process V: w\

As described in Ubaidillah
fruiting bodies and mycelium

in a water bath for 3 hours.

ethanol (1:4 ratio) aﬂ%

kept overnight at 4w

50°C yielding het extractio

Yv
)

3.6. water Extraction Qo'E

\cording to Ahmad et al, (2014), 5 g of dried fruiting bodies powder was mixed
3 500 ml of distilled water and by using a magnetic plate stirrer for 3 hours
igorously at room temperature. Before filtering using Whatman No. 1 filter paper, the

extract was cooled and then the filtrate solution was mixed with 4 times absolute ethanol
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(1:4 ratio). The solution was kept overnight at 4°C. The formed precipitate was collected

and dried in an oven at 50°C yielding cold extraction endo- polysaccharide fwme

fruiting bodies (CW-ENS). (,}
3.6.3 Ethanol Precipitation for EPS q

By using 4 volumes of absolute ethanol (1:4 ratio), the™“supernatant from
submerged liquid fermentation was mixed with ethanol. T ixture V\f\s maintained at

4°C overnight. Then the formed precipitate was placed i oven at I ding EPS

(Wan-Mohtar et al., 2016). é J ' _\b}

3.7 B-glucan Determination

_.ﬂ

Fourier- Transform Infrared Sw py (FTIR aIy as performed to

determine the presence of - glucan rious T xr %he sample holder was

cleaned by 70% ethanol wrth es on the i m@‘?l' he extracts (HW-ENS,

CW-ENS, IPS, EPS) was n t mple hol nd the frequency range was
I

measured as wave num% e range‘of 4 ! 65& ! The spectrum was collected
i \awuth !

arm as stated in Chen et al., 2013.

3.8 Anti '%I an A‘i n&r: g?vity

teen grams of Nutri gar (NA) was weighed using an electronic weighing
K

b Xand it was then dissolved in 500 ml of distilled water and autoclaved at 121°C

& 5 min at 15 psi. Once it is cooled down, 30 ml was poured into petri plates and left
0 harden before use for further antimicrobial activity. The prepared plates were stored
at 4°C in refrigerator (Farhana and Nadzir, 2017).
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3.8.2 Preparation of Nutrient Broth (NB)

Nutrient Broth (NB) was prepared by adding 1.3 g of NB into 100 ml of Tﬂj
water. The broth was autoclaved at 121°C for 15 minutes at 15 psi and then @}tored
at 4°C in refrigerator (Farhana and Nadzir, 2017). *

Yv

3.8.3 Preparation of Sabouroud Dextrose Agar (SDA) and.iabo ud Dextrose

l

Sabouraud Dextrose Agar (SDA) powder weighin gw M in 1L of
L ]

y autoclav t12®‘€; 15

re% i plat@d left to

thsTIa were@?e; at 4°C in
refrigerator for further usage (Farhana\%azir, 2017): 6

Sabouraud Dextrose Broth (S as prep\iagdi Q@g 30gof SDBinto 1

N
L of distilled water. The mixtu%issol@ed a subseqée?ltly autoclaved at 121°C
Cin

retagerator (Farhana and Nadzir,

for 15 min at 15 psi and then_it st a

2017). C';V. "l} l 0%
N &

3.8.4 Optical %OD) Qiza io*for Bacteria and Fungi

[
Nine ws of Nutrie B&tr@S@) were poured into 5 falcon tubes and single
I k

- \
colony % ypesfo ia [Estmerichia coli (E. coli), Ralstonia sp., Salmonella
QQN (S. auielis) and Strept ] was inoculated into each
sp. ococcus aureus (S. s) and Streptococcus sp.] was inoculated into eac
N

f%xbe containing NB. The tubes were incubated for 24 hours at 37°C. After 24

Broth (SDB)

distilled water. The mixture was dissolved and subse

minutes at 15 psi. Once it is cooled down, it

harden before use for further antifungal aetivi

& s, OD for each bacterium was checked by taking 1 ml of the broth containing the
oculum and placed in cuvette with 1 ml of NB broth as the blank and the OD was read

using Spectrophotometer at 625 nm (Farhana and Nadzir, 2017).
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Nine millilitres of Sabouraud Dextrose Broth (SDB) were poured into a falcon
tube. Ten millilitres of distilled water were poured on the grown Aspergillus nig?ﬂve
and 1 ml of the distilled water containing the fungi spore was taken and po(r% the
falcon tube containing SDB; it was incubated for 5 days at 28°C. five days
incubation, the OD was checked using the Spectrophotometer at 625 nm by using 1 ml
of SDB as the blank (Farhana and Nadzir, 2017). \)

L9
3.8.5 Antimicrobial and Antifungal Analysis '\d‘

Disk diffusion method was used to carry out t alysis in whi hth@ram-

negative bacteria; Escherichia coli (E. coli), R ia sp sdl a SQJWO Gram-
Y.

y aureugé\vas used for

antimicrobial analysis and one fungal‘stgain; Aspergillus niger (@er) was used for

antifungal analysis. In this method@ﬁient ,@;A wasAised as culture medium

positive; Streptococcus sp. and Staphylo% aur

N,
and the filter disc was placed Ily over th bacte(rié_?ulture plate. For fungal
strain, the same steps was @ Sa Wﬁ?dr gar (SDA) was used as the
culture medium. The @

approximately wit \&e offs

transferred on w ' usi gﬁ‘i shaped hockey stick (spread plate
¢

technique). 'sﬂ@s were plac 0{ thﬁ‘}gaar surface; one with hot water extracts from

NN
fruiting@e} HWENS Id Ws@ extract from fruiting bodies (CW-ENS), EPS,

Y-
IPSmecelium, antibiot@standard, distilled water as positive and negative

C%XThen the bacteria plates were incubated at 37°C for 24 hours whereas fungi
i

d Byﬂbng Whatmann filter paper No. 1
ol

d autéela\/ed. A 100 pl of the bacteria was

was

ncubated at 28°C for a week. The zone of inhibition was measured in millimetre,
m (Ramesh et al., 2010). Penicillin- streptomycin solution ATCC® 30- 2300™ (Pen-

Strep 10 pg) was used as standard for the Gram- positive and Gram- negative bacteria
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whereas for the fungi Penicillin- streptomycin- Amphotericin B solution PCS® 99-

002™ (Pen- Strep- Amp B 25 pg) was used as standard. Y*
3.9 Qualitative Analysis of Phytochemicals *

3.9.1 Flavonoids Detection Q

t of THR2. The

Few drops of FeClz were added to 1 ml of various crude ex

existence of flavonoids can be confirmed when a blackis C|p|fate appeared in

the test sample (Mahadeva et al., 2016).

N
D [ 18
3.9.2 Glycosides Detection b 4 \)‘Z”

dwas@;ze.d to 1 ml of

ooli <<2 drops of FeCl3

@Iong the walls of the

test tube. A reddish-brown col i ormﬂion junction of two layers indicates

the existence of glycosides aheva tal., 2016). %
' N
4 ¢ &
3.9.3 Saponin D% | \ @)
Two millikitres of disti
¢
extracts and e vigofJus

the exis sapoi

Y-v
KNSR
. \nnin Detection

Q A volume of 2 ml of 5% Fecls; were added to 1 ml of various THR2 crude extracts
a

By using the Keller Killani test, 1 ml4ef glacial

various different crude extract of TH&&)OOled. A

were added followed by careful addition of conc\ate

mples. Appearance of greenish-black or dark blue colour confirms the presence of

tannins (Mahadeva et al., 2016).
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3.9.5 Terpenoids Detection
To 5 ml of various THR2 crude extracts samples, 2 ml of chloroform, CHW

3 ml of concentrated H2SO4 were carefully added. A reddish-brown@\skation

A small amount of various THR2 crude extracts sa KS taken with 1 m; of

signifies the presence of terpenoids (Mahadeva et al., 2016).
3.9.6 Phenols Detection

water in test tube and few drops of FeClzwere added. A b reen, erle colour
@

indicates the existence of phenols (Mahadeva et a ' _\‘-}

Y—-

Ybf
3.10 Total Flavonoid Content, TFC %

According to the method of A)@I ., (2014 I o@?ﬁple from THR2

crude extracts solution (2 mg/ml) uted w %)f E}as ethanol (4.3 ml) to
determine the total flavon0|d 7Be o?e inc atln% oom temperature for 40
min, 0.1 ml aqueous potassium acetate 1# 10% aluminium nitrate was
added to the mixtures.% bsorlanc Wa!s @ using spectrophotometer at 415

nm. Quercetin was asa star awa @aplcted as mg of Quercetin equivalents
per gram of ext al fl onte s calculated Table 3.2 below shows the

_.ﬂ

preparation ncen tion b‘ajercetm solution.
le 322: Petln |on preparation for standard curve
FinalRCo entratlon ~ Sto L) Distilled Water (uL) Total (ml)

g/ml) N

\ 0 0 1000 1

% 1 100 900 1

2 200 800 1

Q 4 400 600 1

6 600 400 1

8 800 200 1

10 1000 0 1




& 10 1000 0

3.11 Quantitative Analysis - DPPH Assay

Stable radical DPPH reagent was used to carry out this analysis; fr?ﬂe
bleaching of the purple colour methanol solution of DPPH the ability of l(%\ogen
or electron donation of the extracts was measured. The mixtures were ﬂ&gted in the
dark for 30 min at room temperature after various crude extract of Tm ml) added
to 4 ml of methanol solution of DPPH. Then, at 517 nm the absgrbance’was read against

a blank (Ahmad et al., 2014). By using the following w. '(]al inhibition by

DPPH in percent (%) was calculated: .\d
@
bance sa

Absorbance control— A ple

Percentage of Inhibition (%) = ( —— Ny , ‘0&9}

Y-v

(3.1) Y' \ Y}/

In which the absorbance of the te Wund bance“sample whereas

absorbance control is the absorbance N ntrol reacti
except the test compound. Tests rrled,by Tpl %)
percentage of inhibition agai centratien cru extr sample the value of 50%
inhibition (1Cso) was det e sho \the preparation of different

concentration of ascor 0 plot e S @rﬁﬁ/e

Table & Norbldac\f?zutlon@paratlon for standard curve
: N
M O

Final Concentration
(mg/r% St Ql'_)c—) Distilled Water (uL) Total (ml)

0 \(J 1000

%) f 10({%\ 900

: 5 %@ 800
4 400 600

e

\ 6 600 400
\ 8 800 200
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3.12 1Cso Value Determination
The obtained linear equation was used to calculate the 1Csp value by replaw

Y as 50%. The result was calculated using the gradient calculation metho%\rious

THR2 crude extracts. A
Y=mXx+¢C q
(3.2) Y,

m = Gradient \d‘
x = x-value é I | _\C—}T
sl X

c = y-intercept \
N b
N @)
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