CHAPTER 1l

MATERIALS AND METHODS

MATERIALS

EQUIPMENT

- Portable air sampler for a

gar plates (Burkard, England)

- Data log %ers (Sto wAway, U

- Light microscope (Bausch& omb USA)
Laminar air flow (ISSCO, Thailand )

- Balance (Sartorlus, Germany)

- Autoﬂave TomM pan)

- Hot air oven (Memmert,” Ge

Magnetic | stlrer ot plate
(Scientific Industries,

: Vortex mixer
- Refrigerator

SUPPLIES

- Macro pipette controller (
- Sterile dlspos%RIe polystyrene

Falcon 1029

- Glass Petri dishes

- Screw-capped test tubes (
lastic syrlnq

and cover s

Disposable

: GIaEs sllde

: Grgduated cylinder

rmanx)
(Chiltern, USA%
USA

Brand Germany%

Petri dishes (100x15 mm
100x15 nng

16x130 mm)

es with needle

ips

- Cork borer 3 mminternal diameter
- Erlenmeyer flasks
- Test tubes (16x160 mm)
- Inoculating needle
- Beaker
- Reagent bottle
- Forceps
- Conqn,swa?s,
- Aluminium toil
Parafilm
Burner

- Vernier calipers
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AGAR MEDIA

Potato Dextrose Agar (A

Potato (peeled, diced) 200
Dextrose” (Glucose) 20
gar 20
Distilled water 1 litre

. The potato was boiled for 15 min, then filtered through
muslin. extrose and a ?ar were added to the extract, made up the
volume to 1 litre and sterilised by autoclaving at 121°c for 2

min.
To prepare the isolating mediym, 0.03 g of Rose Bengal was

added for restrict growth of S greadmg fungl and 0,03 g of

%é%%;))tomycm was added to inhibit growth of bacterl (Martin,

0S
0
a.

LW

Carboxymethyl Cellulose Agar (Hankin and Anagnostakis,

1977
) Ammonium sulph ((INH4)2804] 1.0 g
Carboxgmethg ulose (CMQ) 5.0
Yeast éxtract 1.0
gar 10.0 g
Distilled water 1 litre
The CMC was gradually dissolved in boiling water with
continuoys m|X|n The rests were added, made Up_the volume to 1

[itre and steril |sed b){ autoclaving at 121° for 20 .min. This
medium was used for determination of the cellulolytic fungi.

SOLUTIONS
%Congo Red Solution

Con o red “(CR) 1.0 ¢

Distilled water to made 1 litre

Dissolve Congo red in distilled water, then bring the
volume to 1 litre.~ store and use for the detection of
cellulolytic fungi.

1 MSodium Chloride Solution
Sodium chloride (NaCl) 58 44 q
Distilled water to made 1 Titre

Dissolve sodium chloride in distilled water and bring the
volume up to 1 litre.

Buffered Mineral Salt Solution BVES (Upsher, 1

Ammonium nitrate (NH4N03%
Potassium d|hydro§en ort Ehosgﬂg%g f%%ﬁ}

)
g

Dipotassium hydrogen orthopn
Mapnesmm sylphat M
Pofassium nitrate

Distilled water 1
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Lacto henol
g
The phenol and water were warmed until dissolved,

Phenol (pure crystals)
Lactic acid (specific gravity = 1.21)

sybsequently lactic acid and glycerol were added and mixed to

homogeneity:

Dissolve sa I in distilled water then bring the volume up
to 1 litre and ste I|sed by autoclaving at 121°c“for 20 min.

Glycerol

Distilled water

For observing hyaline fungi, 0.03% Cotton Blue in
Lactophenol was used.

METHODS

SAMPLING SITE

The present stud){ was carr|ed out in the Western Hall
Mukdej Dan Tawanto ocate in the National Museum, Bangkk
Figuré 3.1). was 10 m wide, 14 m long and 8.5m high,
easurlng 140 m2 |n area and 1190 m3 in_volume, The schemat|c
diagram of samp dpomts Is shown in Figure 3.2, Descrlptlon
of each anC|ent WOO carvmg |s dep|cted |n Adpgpendlx . Sampllngs

%u were performed biweekly, between 9.00 a.m. to 12.00

Schedue of samplings 1s shown in Table 3.

SAMPLING OF FUNGI
Tre Sampling of Atmospheric Fungi

The portable air sampler for agar plates was used for the
collection of airborne fungi 2F|gure 3.3 sampler was
manufactured by Burkard Manufacturing, Hertfordsh|re England,
This sampler was designed for isokinetic sampling and shielded
from win sBeed and direction. The apparatus was used for
collecting proaergsols direct opto culture medium in a Petri dish
through a” steve plate with 100 holes (1 mm diameter).

Thlrt[y f|ve mL of the appropriate medium, Rose Bengal
Potato Dexfrose Agar with streptomycin, was Poured Into 4 sterile
plastic Petrl |sh and allowed the material to sol|d|f|ed The
dlstance etween the grid plate and medium Was crltlcal as the
|na Pag S oud be malntalned tat between . \0 0.65 mm. In
this stu he toE of agar to ottom of Jet Inlets distant
range was 9 6 v ra%e = 163?. Duplicate
samPIes wer also oII cte each pomt by using the sampler
operating at 20 Lit re/ min for 2 min.
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THE SAMPLING POINTS OF THE WESTERN HALL (MUKDEJ DAN TAWANTOK)

1. PULPIT, WAT YAl SUWANNARAM, PETCHBURI PROVINCE

2. CARVING DOOR-PANELS OF THE ROYAL PANTHEON IN THE VICINITY OF THE EMERALD BUDDHA TEMPLE
3. BUSABOK OR MONDOF, WAT PA PHAYATHAI, BANGKOK

4. INCISED DOOR-PANELS OF WAT SUDHAT, BANGKOK

5. THE GABIE OF EKALONGKOT PAVILION IN THE PALACE TO THE FRONT

6. CIRCULAR BASED PULPIT, WAT KHANG KHAO, NONTHABURI PROVINCE

7. PULPIT, WAT RUAG (BANG BAMRU), BANGKOK

Figure 3.2: The schematic diagram of sampling points.

The top cover and allog %rld plate were removed together
At this stage, the slidin OFF valve could be seen to
operate aboVe the turb|ne chamber. It was ensured that the slide
was In the closed %osmon A Petri dish with medium was
Inserted onto t brass mounting standards within the unit.

The grid Plate was refitted and ensured to be restln% accurately
onto "the rim of the Petri dish. The top cover was réplaced onto
the grid plate. It was checked that the [ower rim of the cover
Is completely IeveI Wwith_the plastic housing. The timer switch
was selected”to 2 min.  The power switch wad moved to the 'ON'
posjtion and the slide valve was then openeq.

Ingicator fitted in the front of the base flashed When the
sampler WFIS runnmg and ‘ndlcated that air _flow was correct.

the 'end of the timéd cycle, the flashing LED stopped but audlble
bleep would sound every 4 seconds.  The slide valve was closed
and the power switch was turned OFF. The top cover and grid
Plate_ ere removed again. The exposed Petri” dish was closed with
he and taken to"the laboratory
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Table 3.1: Date of the samplings.

Sampling No.

Date
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Figure 3.3: The portable air sampler for agar plates.
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Tre Sanmpling of Surface Fungi

The nondestructive method can he used for mvestrgatron of
the valuable art obéects ~The swabbin g technique was the method
which was used for collecting of surface fungi on the ancient
woodcarving.

The cotton swahs were glaced in a test tube which is then
cl sezr(f) vrmh a cotton plug and sterilised by autoclaving at 121c

The sterile swab was removed from the tube pped in BVS

solution with a wettin gent then swab was performed on
selected surface (about 25 cm). The termrnal ortron (~4 cm) of
the swaf stick was, then snapned off into a scre capRed upe ‘with
0 mL of BWS solution.. The tube was capped and takenh to the
laboratory for microbiological examination.

ISOLATION AND IDENTIFICATION OF FUNGI
_ For surface fun I, the samPIe in BVS solution was shaken
vrgorousy prre erably with a vortex mixer, until the swab was
diSpersec he susrt)ensron was_removed by using a sterile pipette
and_placed into a sterile Petri dish. Molten Sterile agar
medium, Rose Bengal Potato Dextrose Agar with streptomyCin, was
then poured on to’. the suspension in the Petri dish and” mixed
thoroughly, allowing the medium to gel.

All Petri dishes of atmospheric samiplrng and surface
sampling were Incubated at room temPeratue for 5 days. The |
apPearrng fungal colonies were counte For atmospherrc fun |
cojony counts “were converted for possible multiple imp actrons by
usrn% the ?o versiop factor, and Colony FormrnP Units Per cubrc
metr of air Were calculated. ’” The cofonies of surface
fu n?| were calculated as Colony Formrng Units per square
decfmetre (CFU/dm2) .

Fungi were subcultured several times until the pur
cultures were obtained. Fupgal isolates were classrfred and
dentrfred based on cultural “and morphological characferistics by
bservrnu culture growth, and performing wet mount and/or slide
ulture technique.~ Fungal structures Were examined under the
ight compound microscope. Mounting fluids used for
identification processe? were erther Iactoghen | or Iac%o phenol
cottor&blue Isolates were dentifl g when BOSS
accor to re erences and | |terature cited for f g Taxonomy
P/co og% (f Raper and Fennell_ 1965; Barron, ; Koneman;
Alle owel ., and Sommers, 79, Barnett and Hunter, 1987;
Samson _and Van Roenm Hoekstra 1 Koon, 1990; Hawksworth,
Kirk, Sutton, gnd Pe([;l g ngal Isolates were
transferred and main arned on DA slant for determination of
cellulolytic fungr
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Slide Culture Technique
This method resylted in Ig?]ae“[})arati_ons in which the

sporulation characteristics re undisturbed and the spores
remain attached to the sporophores thus tacilitating thelr
identification.,

. Abent glass. rod was placed intp a Petri dish, _then a glass
slide and cover slip were placed on the top of it. The preparing
Petri dishes were sterilised by autoclaving at 121°c for 20 min.
Fifteen mL of a suitable agar medium was poured in a sterile
Petri dish. After solidification, the medium was cut into 0.5x

0.5 ¢m blocks hy usmg a sharp sterile scalpel_ An agar block
was removed and placed on the sterile slide. The fungus was
Inoculated on the edges of an agar block between a slide and
cover slip (Figure 374). A clump of cotton wool soaking with
sterile water was placed into a Petri dish. The Petri dish was
Incubated _under conditions favourable for sporulation of the
fungus.. The growth of the fupgus on the agar block was. observed

perfodically, ™ After sporulation occurred, “the cover slip was.
carefully lifted, then the agar block was discarded. Both slide
and cover slip could then be mounted with lactopnhenol. The
p?rmanent s||des mJPht be_nhade by sealing the edges of the cover
slip with clear naif varnish.

Figure 3.4: The slide culture technique.
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DETERMINATION OF CELLULOLYTIC FUNGI

A solid medium containing Carboxymethyl cellulose (CMC) was

used to detect ¢cx cellulase-producipng fungt.” Hydrolysis of
was. seen as a clear zone around colony when used Congo red as a
stalnln(]; Indicator. A qualitative meéasure of cellulase
oroducton may be obtained by calculating the rat|o of Zone size
0 colony diameter. A CMC a gar medium orow ing assay
would be useful for the direct. enumeration and |so t|on 0f
cellulase-producing microorganisms because the incubation times
reguwed ay be much _shorter than using native cellulose gHanktn

Anagno takis 19773 This method Was modified from Hankin &
Anagnostakis (1977) and Teather & Wood (1982).

The cork borer (3. mm inner diameter) was used to cut the
ycelium end of fungal isolate that ?rown on PDA at room
emperature for 2 days and was then noculated on CMC agar
edium. All Petri dishes were incubated at room temperature for
daY After incubation, the size of the colony was measured
d the surface of the medium was flogd with an aqueous. solution
ngo red 1 mg/mL), for 15 min, The Congo_red ‘solution was
P ured off, and further treated by roodln W|th M sodium

de sol ut|on for 15 min.  The clear zone seen around
l o or% V|suaI|se zone of hlydro R/SIS could
r at east 2 weeks b}/ floodin e agar Wlth
oric acid, which changed the _dye co our to blye and
d further enzyme activity. The size of the clear zone
éed and the ratio of zone size to colony diameter was
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HUMIDIWE MEASUREMENT OF ATMOSPHERIC TEMPERATURE AND RELATIVE

In this research, the Data Loggers were used for monltorlng
of atmospheric temperature and relative hum|d|t¥ In every h
the year, The StowAway® XTI was a temperature %}er an t e
StowAway® RH was a relative humidity Iogger (FI([]U 35%.
lo ers were ogerated to. start, readout™and plot the dala W|th
Lo Wsoftware for Windgws. = They were programmed for multiple
sa p ng with avera mg e data was exported to spreadsheet
programme (MS—Excel) for anaIy5|s TWwo Series f Data LO? gers
which were located 'in the Western Hall i.e. Bdsa ok (sam
oint no.3; P3).and Incisea Door- Panels (sampling point no.4
4).,  The Iocatlon is shown in Figure 3.2.



StOWAW&y i CTBEt

3 W CI#

StowAway XTI
HurrfoHy Logger Internal/External

O *» Instruments Temperature

WARNING' Lrttmjm Battery

Do not cut O0*3 ncnerate
heat above 85 X Of recnara*
Dwpo** p#f local rgutat»on*

K* §U% CU:Un -’tnUnW M
iy 2ove 85X 0 echit
O3 P Meal QU0 @EHES

Figure 3.5: The Data Loggers.
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