
CHAPTER III

MATERIALS AND METHODS

MATERIALS

EQUIPMENT

-  P o r t a b l e  a i r  s a m p l e r  f o r  a g a r  p l a t e s  ( B u r k a r d ,  E ng land)
-  D a ta  l o g g e r s  (StowAway, USA)
-  L i g h t  m i c r o s c o p e  (Bausch&Lomb, USA)
-  L a m in a r  a i r  f lo w  (ISSCO, T h a i l a n d )
-  B a l a n c e  ( S a r t o r i u s ,  Germany)
-  A u t o c l a v e  (Tomy, J a p an )
-  Hot  a i r  oven  (Memmert, Germany)
-  M a g n e t i c  s t i r e r  h o t  p l a t e  ( C h i l t e r n ,  USA)
-  V o r t e x  m i x e r  ( S c i e n t i f i c  I n d u s t r i e s ,  USA)
-  R e f r i g e r a t o r

SUPPLIES

-  Macro p i p e t t e  c o n t r o l l e r  (B rand ,  Germany)
-  S t e r i l e  d i s p o s a b l e  p o l y s t y r e n e  P e t r i  d i s h e s  (100x15 mm: 

F a l c o n  1029,  USA)
-  G l a s s  P e t r i  d i s h e s  (100x15 mm)
-  S c r e w - c a p p e d  t e s t  t u b e s  (16x130 mm)
-  D i s p o s a b l e  p l a s t i c  s y r i n g e s  w i t h  n e e d l e
-  G l a s s  s l i d e s  and  c o v e r  s l i p s
-  P i p e t t e s
-  G r a d u a t e d  c y l i n d e r
-  Cork  b o r e r  3 mm i n t e r n a l  d i a m e t e r
-  E r l e n m e y e r  f l a s k s
-  T e s t  t u b e s  (16x160 mm)
-  I n o c u l a t i n g  n e e d l e
-  B e a k e r
-  R e a g e n t  b o t t l e
-  F o r c e p s
-  C o t t o n  swabs
-  A lum inium  f o i l
-  P a r a f i l m
-  B u r n e r
-  V e r n i e r  c a l i p e r s
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AGAR MEDIA

Potato Dextrose Agar (PDA)
P o t a t o  ( p e e l e d ,  d i c e d )  200 g 
D e x t r o s e  (G lu c o s e )  20 g 
Agar  20 g 
D i s t i l l e d  w a t e r  1 l i t r e
The p o t a t o  was b o i l e d  f o r  15 min ,  t h e n  f i l t e r e d  t h r o u g h  

m u s l i n .  D e x t r o s e  and  a g a r  were  add ed  t o  t h e  e x t r a c t ,  made up t h e  
vo lume t o  1 l i t r e  and  s t e r i l i s e d  by  a u t o c l a v i n g  a t  121°c f o r  20 
m i n .

To p r e p a r e  t h e  i s o l a t i n g  medium, 0 .0 3  g o f  Rose B e n g a l  was 
a d d e d  f o r  r e s t r i c t  g ro w th  o f  s p r e a d i n g  f u n g i  and  0 .0 3  g o f  
S t r e p t o m y c i n  was a d d e d  t o  i n h i b i t  g ro w th  o f  b a c t e r i a .  ( M a r t i n ,  
1950)

Carboxymethyl Cellulose Agar (Hankin  and  A n a g n o s t a k i s ,
1977)

Ammonium s u l p h a t e  ((NH4) 2S04] 1 .0  g
C a r b o x y m e t h y l  C e l l u l o s e  (CMC) 5 . 0  g
Y e a s t  e x t r a c t  1 . 0  g
Agar  1 0 .0  g
D i s t i l l e d  w a t e r  1 l i t r e
The CMC was g r a d u a l l y  d i s s o l v e d  i n  b o i l i n g  w a t e r  w i t h  

c o n t i n u o u s  m i x i n g .  The r e s t s  were  a d d e d ,  made up t h e  vo lume t o  1 
l i t r e  and  s t e r i l i s e d  by  a u t o c l a v i n g  a t  121°c f o r  20 m in .  T h i s  
medium was u s e d  f o r  d e t e r m i n a t i o n  o f  t h e  c e l l u l o l y t i c  f u n g i .

SOLUTIONS

0.1 % Congo Red Solution
Congo r e d  (CR) 1 .0  g
D i s t i l l e d  w a t e r  t o  made 1 l i t r e
D i s s o l v e  Congo r e d  i n  d i s t i l l e d  w a t e r ,  t h e n  b r i n g  t h e  

volume t o  1 l i t r e .  s t o r e  and  u s e  f o r  t h e  d e t e c t i o n  o f  
c e l l u l o l y t i c  f u n g i .

1 M Sodium Chloride Solution
Sodium c h l o r i d e  (NaCl) 5 8 .4 4  g
D i s t i l l e d  w a t e r  t o  made 1 l i t r e
D i s s o l v e  so d iu m  c h l o r i d e  i n  d i s t i l l e d  w a t e r  a n d  b r i n g  t h e  

volume up t o  1 l i t r e .
Buffered Mineral Salt Solution (BMSS) (U p s h e r ,  1977)
Ammonium n i t r a t e  (NH4N03) 2 . 7  g 
P o t a s s i u m  d i h y d r o g e n  o r t h o p h o s p h a t e  (KH2P04) 0 . 9  g 
D i p o t a s s i u m  h y d r o g e n  o r t h o p h o s p h a t e  (K2HP04) 0 . 7  g 
Magnesium s u l p h a t e  (MgS04.7H20) 0 . 5  g 
P o t a s s i u m  n i t r a t e  (KN03) 0 . 5  g 
D i s t i l l e d  w a t e r  1 l i t r e
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D i s s o l v e  s a l t s  i n  d i s t i l l e d  w a t e r  t h e n  b r i n g  t h e  volume up 
t o  1 l i t r e  and  s t e r i l i s e d  by  a u t o c l a v i n g  a t  121°c f o r  20 m in .

Lactophenol
P he n o l  ( p u re  c r y s t a l s )  10 g
L a c t i c  a c i d  ( s p e c i f i c  g r a v i t y  = 1 .2 1 )  10 g
G l y c e r o l  20 g
D i s t i l l e d  w a t e r  10 g
The p h e n o l  and  w a t e r  w ere  warmed u n t i l  d i s s o l v e d ,  

s u b s e q u e n t l y  l a c t i c  a c i d  and  g l y c e r o l  were  ad d e d  an d  m ix ed  t o  
h o m o g e n e i t y .

For  o b s e r v i n g  h y a l i n e  f u n g i ,  0.03% C o t t o n  B lue  i n  
L a c t o p h e n o l  was u s e d .

METHODS

SAMPLING SITE

The p r e s e n t  s t u d y  was c a r r i e d  o u t  i n  t h e  W e s t e r n  H a l l  
(M ukdej Dan Taw antok) l o c a t e d  i n  t h e  N a t i o n a l  Museum, Bangkok 
( F i g u r e  3 . 1 ) .  T h i s  h a l l  was 10 m w id e ,  14 m l o n g  and  8 . 5 m  h i g h ,  

m e a s u r i n g  140 m2 i n  a r e a  a n d  1 ,1 9 0  m3 i n  vo lum e .  The s c h e m a t i c  
d i a g r a m  o f  s a m p l i n g  p o i n t s  i s  shown i n  F i g u r e  3 . 2 .  D e s c r i p t i o n  
o f  e a c h  a n c i e n t  w o o d c a r v in g  i s  d e p i c t e d  i n  A ppend ix  A. S am p l in g s  
o f  f u n g i  w ere  p e r f o r m e d  b i w e e k l y ,  b e tw e e n  9 .0 0  a .m .  t o  1 2 .0 0  a .m .  
S c h e d u l e  o f  s a m p l i n g s  i s  shown i n  T a b l e  3 . 1 .

SAMPLING OF FUNGI

The Sampling of Atmospheric Fungi
The p o r t a b l e  a i r  s a m p l e r  f o r  a g a r  p l a t e s  was u s e d  f o r  t h e  

c o l l e c t i o n  o f  a i r b o r n e  f u n g i  ( F i g u r e  3 . 3 ) .  The s a m p l e r  was 
m a n u f a c t u r e d  by  B u r k a r d  M a n u f a c t u r i n g ,  H e r t f o r d s h i r e ,  E n g l a n d .  
T h i s  s a m p l e r  was d e s i g n e d  f o r  i s o k i n e t i c  s a m p l i n g  and  s h i e l d e d  
f rom  wind  s p e e d  and  d i r e c t i o n .  The a p p a r a t u s  was u s e d  f o r  
c o l l e c t i n g  b i o a e r o s o l s  d i r e c t  o n t o  c u l t u r e  medium i n  a P e t r i  d i s h  
t h r o u g h  a s i e v e  p l a t e  w i t h  100 h o l e s  (1 mm d i a m e t e r ) .

T h i r t y  f i v e  mL o f  t h e  a p p r o p r i a t e  medium, Rose B eng a l  
P o t a t o  D e x t r o s e  Agar  w i t h  s t r e p t o m y c i n ,  was p o u r e d  i n t o  a s t e r i l e  
p l a s t i c  P e t r i  d i s h  and  a l l o w e d  t h e  m a t e r i a l  t o  s o l i d i f i e d .  The 
d i s t a n c e  b e t w e e n  t h e  g r i d  p l a t e  and  medium was c r i t i c a l ,  a s  t h e  
f i n a l  gap  s h o u l d  be  m a i n t a i n e d  a t  b e tw e e n  0 .5 0  t o  0 . 6 5  mm. In  
t h i s  s t u d y ,  t h e  t o p  o f  a g a r  t o  b o t t o m  o f  j e t  i n l e t s  d i s t a n t  
r a n g e  was 0 . 4 9 - 0 . 6 1  mm ( a v e r a g e  = 0 . 5 5 ;  ท = 1 6 3 ) .  D u p l i c a t e  
s a m p le s  w ere  a l s o  c o l l e c t e d  a t  e a c h  p o i n t  by  u s i n g  t h e  s a m p l e r  
o p e r a t i n g  a t  20 L i t r e / m i n  f o r  2 m in .
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Figure 3.1: The location of the Western Hall
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14 m

THE SAMPLING POINTS OF THE WESTERN HALL (MUKDEJ DAN TAWANTOK)

1. PULPIT, WAT YAI 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 t o p  c o v e r  and  a l l o y  g r i d  p l a t e  were  rem oved  t o g e t h e r .
At t h i s  s t a g e ,  t h e  s l i d i n g  'SHUT-OFF' v a l v e  c o u l d  be  s e e n  t o  
o p e r a t e  abo v e  t h e  t u r b i n e  cham b e r .  I t  was e n s u r e d  t h a t  t h e  s l i d e  
was i n  t h e  c l o s e d  p o s i t i o n .  A P e t r i  d i s h  w i t h  medium was 
i n s e r t e d  o n t o  t h e  3 b r a s s  m o u n t in g  s t a n d a r d s  w i t h i n  t h e  u n i t .
The g r i d  p l a t e  was r e f i t t e d  and  e n s u r e d  t o  be  r e s t i n g  a c c u r a t e l y  
o n t o  t h e  r i m  o f  t h e  P e t r i  d i s h .  The t o p  c o v e r  was r e p l a c e d  o n t o  
t h e  g r i d  p l a t e .  I t  was c h e c k e d  t h a t  t h e  l o w e r  r i m  o f  t h e  c o v e r  
i s  c o m p l e t e l y  l e v e l  w i t h  t h e  p l a s t i c  h o u s i n g .  The t i m e r  s w i t c h  
was s e l e c t e d  t o  2 m in .  The power s w i t c h  was moved t o  t h e  'ON' 
p o s i t i o n  a n d  t h e  s l i d e  v a l v e  was t h e n  o p e n e d .  A r e d  LED 
i n d i c a t o r  f i t t e d  i n  t h e  f r o n t  o f  t h e  b a s e  f l a s h e d  when t h e  
s a m p l e r  was r u n n i n g  and  i n d i c a t e d  t h a t  a i r  f l o w  was c o r r e c t .  At 
t h e  end  o f  t h e  t i m e d  c y c l e ,  t h e  f l a s h i n g  LED s t o p p e d  b u t  a u d i b l e  
b l e e p  w ou ld  s o u n d  e v e r y  4 s e c o n d s .  The s l i d e  v a l v e  was c l o s e d  
and  t h e  pow er  s w i t c h  was t u r n e d  OFF. The t o p  c o v e r  a n d  g r i d  
p l a t e  w ere  rem oved  a g a i n .  The e x p o s e d  P e t r i  d i s h  was c l o s e d  w i t h  
t h e  l i d  a n d  t a k e n  t o  t h e  l a b o r a t o r y .
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Table 3.1: Date of the samplings.
Sampling No.___________________Date
I Wednesday 5 t h  F e b r u a r y  1997
I I Wednesday 1 9 t h  F e b r u a r y  1997
I I I Wednesday 5 t h  March 1997
IV Wednesday 1 9 t h  March 1997
V Wednesday 2nd A p r i l  1997
VI F r i d a y  1 8 t h  A p r i l  1997
V II Wednesday 3 0 t h  A p r i l  1997
V I I I Wednesday 1 4 t h  May 1997
IX Wednesday 2 8 t h  May 1997
X Wednesday 1 1 t h  Ju n e  1997
XI Wednesday 2 5 t h  Ju n e  1997
XII Wednesday 9 t h  J u l y  1997
X I I I Wednesday 2 3 r d  J u l y  1997
XIV Wednesday 6 t h  A u g u s t  1997
XV Wednesday 2 0 t h  A ug us t  1997
XVI Wednesday 3 r d  S e p t e m b e r  1997
XVII Wednesday 1 7 t h  S e p t e m b e r  1997
XVIII Wednesday 1 s t  O c t o b e r  1997
XIX Wednesday 1 5 t h  O c t o b e r  1997
XX Wednesday 2 9 t h  O c t o b e r  1997
XXI Wednesday 1 2 t h  November 1997
XXII Wednesday 2 6 t h  November 1997
XXIII T h u r s d a y  1 1 t h  December 1997
XXIV Wednesday 2 4 t h  December 1997
XXV Wednesday 7 t h  J a n u a r y  1998
XXVI Wednesday 2 1 s t  J a n u a r y  1998

Figure 3.3: The portable air sampler for agar plates.
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The Sampling of Surface Fungi
The n o n d e s t r u c t i v e  m e thod  c a n  b e  u s e d  f o r  i n v e s t i g a t i o n  o f  

t h e  v a l u a b l e  a r t  o b j e c t s .  The s w ab b in g  t e c h n i q u e  was t h e  method  
w hich  was u s e d  f o r  c o l l e c t i n g  o f  s u r f a c e  f u n g i  on t h e  a n c i e n t  
w o o d c a r v i n g .

The c o t t o n  swabs were  p l a c e d  i n  a t e s t  t u b e  w h ic h  i s  t h e n  
c l o s e d  w i t h  a c o t t o n  p l u g  and  s t e r i l i s e d  by  a u t o c l a v i n g  a t  121°c 
f o r  20 m in .

The s t e r i l e  swab was removed  f rom  t h e  t u b e ,  d i p p e d  i n  BMS 
s o l u t i o n  w i t h  a w e t t i n g  a g e n t ,  t h e n  swab was p e r f o r m e d  on 
s e l e c t e d  s u r f a c e  ( a b o u t  25 cm ) . The t e r m i n a l  p o r t i o n  (~4 cm) o f  
t h e  swab s t i c k  was t h e n  s n a p p e d  o f f  i n t o  a s c r e w - c a p p e d  t u b e  w i t h  
10 mL o f  BMS s o l u t i o n .  The t u b e  was c a p p e d  and  t a k e n  t o  t h e  
l a b o r a t o r y  f o r  m i c r o b i o l o g i c a l  e x a m i n a t i o n .

ISOLATION AND IDENTIFICATION OF FUNGI
For  s u r f a c e  f u n g i ,  t h e  s am p le  i n  BMS s o l u t i o n  was s h a k e n  

v i g o r o u s l y ,  p r e f e r a b l y  w i t h  a v o r t e x  m i x e r ,  u n t i l  t h e  swab was 
d i s p e r s e d .  The s u s p e n s i o n  was removed  by  u s i n g  a s t e r i l e  p i p e t t e  
and  p l a c e d  i n t o  a s t e r i l e  P e t r i  d i s h .  M o l t e n  s t e r i l e  a g a r  
medium, Rose B e n g a l  P o t a t o  D e x t r o s e  Agar  w i t h  s t r e p t o m y c i n ,  was 
t h e n  p o u r e d  on t o  t h e  s u s p e n s i o n  i n  t h e  P e t r i  d i s h  and  m ixed  
t h o r o u g h l y ,  a l l o w i n g  t h e  medium t o  g e l .

A l l  P e t r i  d i s h e s  o f  a t m o s p h e r i c  s a m p l i n g  and  s u r f a c e  
s a m p l in g  w ere  i n c u b a t e d  a t  room t e m p e r a t u r e  f o r  5 d a y s .  The 
a p p e a r i n g  f u n g a l  c o l o n i e s  w ere  c o u n t e d .  For  a t m o s p h e r i c  f u n g i ,  
c o l o n y  c o u n t s  w ere  c o n v e r t e d  f o r  p o s s i b l e  m u l t i p l e  i m p a c t i o n s  by 
u s i n g  t h e  c o n v e r s i o n  f a c t o r ,  and  C o lo ny  Forming  U n i t s  p e r  c u b i c  
m e t r e  (CFU/m3) o f  a i r  were  c a l c u l a t e d .  The c o l o n i e s  o f  s u r f a c e  
f u n g i  were  c a l c u l a t e d  a s  C olony  F orm ing  U n i t s  p e r  s q u a r e  
d e c i m e t r e  (CFU/dm2) .

F ung i  w ere  s u b c u l t u r e d  s e v e r a l  t i m e s  u n t i l  t h e  p u r e  
c u l t u r e s  w ere  o b t a i n e d .  F un ga l  i s o l a t e s  w ere  c l a s s i f i e d  and  
i d e n t i f i e d  b a s e d  on c u l t u r a l  and  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  by 
o b s e r v i n g  c u l t u r e  g r o w t h ,  and  p e r f o r m i n g  w et  mount  a n d / o r  s l i d e  
c u l t u r e  t e c h n i q u e .  F un ga l  s t r u c t u r e s  w ere  e x a m in ed  u n d e r  t h e  
l i g h t  compound m i c r o s c o p e .  M oun t ing  f l u i d s  u s e d  f o r  
i d e n t i f i c a t i o n  p r o c e s s e s  were  e i t h e r  l a c t o p h e n a l  o r  l a c t o p h e n o l  
c o t t o n b l u e .  F u n g a l  i s o l a t e s  w ere  i d e n t i f i e d  when p o s s i b l e  
a c c o r d i n g  t o  r e f e r e n c e s  and  l i t e r a t u r e  c i t e d  f o r  f u n g a l  Taxonomy, 
M ycology ,  e t c .  (Raper  and  F e n n e l l ,  1965;  B a r r o n ,  1968; Koneman, 
A l l e n ,  Dowel l  J r . ,  and  Sommers,  1979;  B a r n e t t  and  H u n t e r ,  1987; 
Samson and  Van R o e n m -H o ek s t r a ,  1988;  Koon,  1990;  Hawksworth ,
K i r k ,  S u t t o n ,  and  P e g l e r ,  1 9 9 5 ) .  F u n g a l  i s o l a t e s  were  
t r a n s f e r r e d  and  m a i n t a i n e d  on PDA s l a n t  f o r  d e t e r m i n a t i o n  o f  
c e l l u l o l y t i c  f u n g i .
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Slide Culture Technique
T h i s  m e th o d  r e s u l t e d  i n  p r e p a r a t i o n s  i n  w h ic h  t h e  

s p o r u l a t i o n  c h a r a c t e r i s t i c s  r e m a in  u n d i s t u r b e d  a n d  t h e  s p o r e s  
r e m a i n  a t t a c h e d  t o  t h e  s p o r o p h o r e s  t h u s  f a c i l i t a t i n g  t h e i r  
i d e n t i f i c a t i o n .

A b e n t  g l a s s  r o d  was p l a c e d  i n t o  a P e t r i  d i s h ,  t h e n  a g l a s s  
s l i d e  a n d  c o v e r  s l i p  were  p l a c e d  on t h e  t o p  o f  i t .  The p r e p a r i n g  
P e t r i  d i s h e s  w ere  s t e r i l i s e d  by  a u t o c l a v i n g  a t  121°c f o r  20 m in .  
F i f t e e n  mL o f  a s u i t a b l e  a g a r  medium was p o u r e d  i n  a s t e r i l e  
P e t r i  d i s h .  A f t e r  s o l i d i f i c a t i o n ,  t h e  medium was c u t  i n t o  0 . 5x 
0 . 5  cm b l o c k s  by  u s i n g  a s h a r p  s t e r i l e  s c a l p e l .  An a g a r  b l o c k  
was rem oved  a n d  p l a c e d  on t h e  s t e r i l e  s l i d e .  The f u n g u s  was 
i n o c u l a t e d  on t h e  e d g e s  o f  an  a g a r  b l o c k  b e t w e e n  a s l i d e  and  
c o v e r  s l i p  ( F i g u r e  3 . 4 ) .  A clump o f  c o t t o n  wool s o a k i n g  w i t h  
s t e r i l e  w a t e r  was p l a c e d  i n t o  a P e t r i  d i s h .  The P e t r i  d i s h  was 
i n c u b a t e d  u n d e r  c o n d i t i o n s  f a v o u r a b l e  f o r  s p o r u l a t i o n  o f  t h e  
f u n g u s .  The g r o w th  o f  t h e  fu n g u s  on t h e  a g a r  b l o c k  was o b s e r v e d  
p e r i o d i c a l l y .  A f t e r  s p o r u l a t i o n  o c c u r r e d ,  t h e  c o v e r  s l i p  was 
c a r e f u l l y  l i f t e d ,  t h e n  t h e  a g a r  b l o c k  was d i s c a r d e d .  B o th  s l i d e  
an d  c o v e r  s l i p  c o u l d  t h e n  be  m ounted  w i t h  l a c t o p h e n o l .  The 
p e r m a n e n t  s l i d e s  m i g h t  be  made by  s e a l i n g  t h e  e d g e s  o f  t h e  c o v e r  
s l i p  w i t h  c l e a r  n a i l  v a r n i s h .

Figure 3.4: The slide culture technique.
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DETERMINATION OF CELLULOLYTIC FUNGI
A s o l i d  medium c o n t a i n i n g  C a rb o x y m e th y l  c e l l u l o s e  (CMC) was 

u s e d  t o  d e t e c t  c x c e l l u l a s e - p r o d u c i n g  f u n g i .  H y d r o l y s i s  o f  CMC 
was s e e n  a s  a c l e a r  zone  a r o u n d  c o l o n y  when u s e d  Congo r e d  a s  a 
s t a i n i n g  i n d i c a t o r .  A q u a l i t a t i v e  m e a s u r e  o f  c e l l u l a s e  
p r o d u c t i o n  may be  o b t a i n e d  by  c a l c u l a t i n g  t h e  r a t i o  o f  zone  s i z e  
t o  c o l o n y  d i a m e t e r .  A CMC a g a r  medium p r o v i d i n g  r a p i d  a s s a y  
w ou ld  be  u s e f u l  f o r  t h e  d i r e c t  e n u m e r a t i o n  and  i s o l a t i o n  o f  
c e l l u l a s e - p r o d u c i n g  m i c r o o r g a n i s m s  b e c a u s e  t h e  i n c u b a t i o n  t i m e s  
r e q u i r e d  may be  much s h o r t e r  t h a n  u s i n g  n a t i v e  c e l l u l o s e  (Hankin  
and  A n a g n o s t a k i s ,  1 9 7 7 ) .  T h i s  m e thod  was m o d i f i e d  f rom  H ank in  & 
A n a g n o s t a k i s  (1977) and  T e a t h e r  & Wood (1 9 8 2 ) .

The c o r k  b o r e r  (3 mm i n n e r  d i a m e t e r )  was u s e d  t o  c u t  t h e  
m y ce l ium  end  o f  f u n g a l  i s o l a t e  t h a t  grown on PDA a t  room 
t e m p e r a t u r e  f o r  2 d a y s  and  was t h e n  i n o c u l a t e d  on CMC a g a r  
medium. A l l  P e t r i  d i s h e s  w ere  i n c u b a t e d  a t  room t e m p e r a t u r e  f o r  
3 d a y s .  A f t e r  i n c u b a t i o n ,  t h e  s i z e  o f  t h e  c o l o n y  was m e a s u r e d  
and  t h e  s u r f a c e  o f  t h e  medium was f l o o d  w i t h  an  a q u e o u s  s o l u t i o n  
o f  Congo r e d  (1 mg/mL) f o r  15 m in .  The Congo r e d  s o l u t i o n  was 
t h e n  p o u r e d  o f f ,  and  f u r t h e r  t r e a t e d  by f l o o d i n g  w i t h  1 M sod ium  
c h l o r i d e  s o l u t i o n  f o r  15 m in .  The c l e a r  zone  was s e e n  a r o u n d  
f u n g a l  c o l o n y .  The v i s u a l i s e d  zone o f  h y d r o l y s i s  c o u l d  be 
s t a b i l i s e d  f o r  a t  l e a s t  2 weeks by  f l o o d i n g  t h e  a g a r  w i t h  1 M 
h y d r o c h l o r i c  a c i d ,  w h ic h  c h a n g e d  t h e  dye c o l o u r  t o  b l u e  and  
i n h i b i t e d  f u r t h e r  enzyme a c t i v i t y .  The s i z e  o f  t h e  c l e a r  zone 
was m e a s u r e d  a n d  t h e  r a t i o  o f  zone  s i z e  t o  c o l o n y  d i a m e t e r  was 
c a l c u l a t e d .

THE MEASUREMENT OF ATMOSPHERIC TEMPERATURE AND RELATIVE 
HUMIDITY

I n  t h i s  r e s e a r c h ,  t h e  D ata  L o g g e r s  were  u s e d  f o r  m o n i t o r i n g  
o f  a t m o s p h e r i c  t e m p e r a t u r e  and  r e l a t i v e  h u m i d i t y  i n  e v e r y d a y  o f  
t h e  y e a r .  The StowAway® XTI was a t e m p e r a t u r e  l o g g e r  a n d  t h e  
StowAway® RH was a r e l a t i v e  h u m i d i t y  l o g g e r  ( F i g u r e  3 . 5 ) .  The 
l o g g e r s  w ere  o p e r a t e d  t o  s t a r t ,  r e a d o u t  and  p l o t  t h e  d a t a  w i t h  
LogBook™ s o f t w a r e  f o r  Windows. They were  p rogrammed f o r  m u l t i p l e  
s a m p l in g  w i t h  a v e r a g i n g .  The d a t a  was e x p o r t e d  t o  s p r e a d s h e e t  
programme (MS—E x c e l )  f o r  a n a l y s i s .  Two s e r i e s  o f  D a ta  L o g g e r s  
w hich  w ere  l o c a t e d  i n  t h e  W e s t e r n  H a l l  i . e .  Busabok  ( s a m p l i n g  
p o i n t  n o . 3: P3) and  I n c i s e d  D o o r - P a n e l s  ( s a m p l i n g  p o i n t  n o . 4:
P 4 ) .  The l o c a t i o n  i s  shown i n  F i g u r e  3 . 2 .
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Figure 3.5: The Data Loggers.
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