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APPENDIX I

1 .  Y e a s t  n i t r o g e n  b a s e  (YNB) a g a r .

Fo rmul a

Y e a s t  n i t r o g e n  b a s e  ( D i f c o )  
N o b l e ’ s a g a r
B r o m c r e s o l  p u r p l e  (0 . 1% s o l u t i o n )  
D i s t i l l e d  w a t e r

0 . 6 7  gm
2 0 . 0 0  gm
2 0 . 0 0  ml  

1000  ml

P r e p a r a t i o n

1 . 1  S u s p e n d  YNB and N o b l e ’ s  a g a r  i n  d i s t i l l e d
w a t e r ,  h e a t  t o  b o i l i n g  w i t h  f r e q u e n t  a g i t a t i o n  u n t i l  t h e  
medium i s  c o m p l e t e l y  d i s s o l v e d  and a l l o w  t o  c o o l  a t  60 ° c ,  

add b r o m c r e s o l  p u r p l e  s o l u t i o n ,  and a d j u s t  pH t o  7 . 2  +
0 . 5  by  0 . 1  N NaOH.

1 . 2  D i s p e n s e  15 ml i n  t e s t  t u b e  and c o t t o n
p l u g .

1.3 S t e r i l i z e  by  a u t o c l a v e i n g  a t  121 ° c  

f o r  15 m i n u t e s .
1 . 4  C o o l  t o  room t e m p e r a t u r e  b e f o r e  k e e p i n g

i n  c o l d  room ( 0 - 4  ° c ) .



8 8

2 .  C a r b o h y d r a t e  d i s c s

F o r mu l a

1 0 . 0  gm

1 0 0 . 0  ml

C a r b o h y d r a t e
( e x c e p t  f o r  r a f f i n o s e  i n  2 0 . 0  gm) 
D i s t i l l e d  w a t e r

P r e p a r a t i o n

2 . 1  D i s s o l v e  c a r b o h y d r a t e  p o w de r  i n
d i s t i l l e d  w a t e r  and s t e r i l i z e  by f i l t r a t i o n  ( 0 . 4 5  
m i c r o n ,  m i l l i p o r e  membrane f i l t e r ) .

2 . 2  50 m i c r o l i t e r s  o f  10% c a r b o h y d r a t e  
s o l u t i o n  was  d r o p p e d  on 8 mm s t e r i l e  p a p e r  d i s c  ( T o k y o ,  
J a p a n )  by a s e p t i c  t e c h n i q u e .

2 . 3  A l l o w  t h e  c a r b o h y d r a t e  d i s c  t o  d r y  a t  
room t e m p e r a t u r e  b e f o r e  k e e p i n g  i n  c o l d  room ( 0 - 4  ๐c ) .

3 .  C a r b o h y d r a t e  f e r m e n t a t i o n  medium

Fo rmu l a

B e e f  e x t r a c t  3 . 0  gm 
P e p t o n e  1 0 . 0  gm 
NaCl 5 . 0  gm 
D i s t i l l e d  w a t e r  1 0 0 . 0  ml 
B r o m c r e s o l  p u r p l e  ( s t o c k  s o l u t i o n )  1 . 0  ml



89

P r e p a r a t i o n

3 . 1  S u s p e n d  a l l  i n g r e d i e n t s  i n  d i s t i l l e d
w a t e r .

3 . 2  A d j u s t  pH t o  7 . 2  by 0 . 1  N NaOH.
3 . 3  D i s p e n s e  9 ml a l i q u o t e s  i n  t e s t  t u b e  

w i t h  Durham t u b e .
3 . 4  S t e r i l i z e  by a u t o c l a v i n g  a t  121 ° c  f o r  15

m i n u t e s .

4 .  B r o m c r e s o l  p u r p l e  ( s t o c k  s o l u t i o n )

B r o m c r e s o l  p u r p l e  p o w de r  1 . 6  ml
95% e t h y l  a l c o h o l  1 0 0 . 0  ml

5 .  S t o c k  c a r b o h y d r a t e  s o l u t i o n
S t e r i l i z e  10% a q u e o u s  s o l u t i o n s  o f  d e x t r o s e ,  

m a l t o s e ,  s u c r o s e ,  l a c t o s e ,  g a l a c t o s e ,  and t r e h a l o s e  by 
f i l t r a t i o n .  Add 1 ml o f  c a r b o h y d r a t e  t o  o n e  t u b e  
c o n t a i n i n g  9 ml o f  s t e r i l e  f e r m e n t a t i o n  b r o t h .

6 .  C h r i s t e n s e n ’ s u r e a  a g a r

F o rmu l a

U r e a  a g a r  b a s e  29 gm
D i s t i l l e d  w a t e r  1000  ml
Agar  powder 17 gm
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P r e p a r a t i o n

6 . 1  D i s s o l v e  29 gm o f  u r e a  a g a r  b a s e  i n  
100 ml d i s t i l l e d  w a t e r  and s t e r i l i z e  by  f i l t r a t i o n .

6 . 2  M e l t  a g a r  p o w de r  i n  900 ml d i s t i l l e d  
w a t e r ,  s t e r i l i z e  by a u t o c l a v i n g  and c o o l  t o  50 ° c .

6 . 3  Mix u r e a  a g a r  b a s e  and m e l t e d  s t e r i l e  
a g a r  t h o r o u g h l y .

6 . 4  A s e p t i c a l l y  d i s p e n s e  i n  s t e r i l e  t e s t  
t u b e  and c o o l  a s  s l a n t s .

7 .  N i t r a t e  a s s i m i l a t i o n  t e s t  medium

Formul a

Y e a s t  c a r b o n  b a s e  1 1 . 7  gm
N o b l e  a g a r  2 0 . 0  gm
D i s t i l l e d  w a t e r  1 0 0 0 . 0  ml

P r e p a r a t i o n

7 . 1  Mix a l l  i n g r e d i e n t s  i n  d i s t i l l e d  w a t e r  
and h e a t  t o  b o i l i n g  u n t i l  t h e  medium i s  c o m p l e t e l y  
d i s s l o v e d .

7 . 2  D i s p e n s e  1 5 . 0  ml a l i q u o t e  i n t o  25 -  125
mm t e s t  t u b e  and s t e r i l i z e  by a u t o c l a v i n g  a t  121 Cc

f o r  15 m i n u t e s .
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8 .  P e p t o n e  d i s c

7 . 3  C o o l  t o  r o o m t e m p e r a t u r e  a n d  k e e p  i n  c o l d
r oom (0  -  4 ๐ c ) .

F o rmu l a

P e p t o n e  1 . 0  gm
D i s t i l l e d  w a t e r  1 0 0 . 0  ml

P r e p a r a t i o n

8 . 1  D i s s o l v e  p e p t o n e  i n  d i s t i l l e d  w a t e r  and
s t e r i l i z e  by a u t o c l a v i n g  a t  121 ๐ c  f o r  15 m i n u t e s .

8 . 2  A s e p t i c a l l y  d i s p e n s e  50 m i c r o l i t e r s  o f  
p e p t o n e  s o l u t i o n  on s t e r i l e  d i s c  ( T o k y o ,  J a p a n ) .

8 . 3  A l l o w  d i s c  t o  d r y  a t  room t e m p e r a t u r e  and  
k e e p  i n  c o l d  room.

9.  P o t a s s i u m  n i t r a t e  d i s c

Fo rmu l a

1 gm 
100 ml

P o t a s s i u m  n i t r a t e  
D i s t i l l e d  w a t e r

P r e p a r a t i o n  : The same a s  p e p t o n e  d i s c .
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1 0 .  S a b ou r a u d  D e x t r o s e  B r o t h  ( D i f c o )

Fo rmu l a

N e o p e p t o n e  
B a c t o - d e x t r o s e  
D i s t i l l e d  w a t e r

10 gm 
20 gm 

1 00 0  ml

P r e p a r a t i o n

1 0 . 1  S u s p e n d  30 gm o f  t h e  p owder  S ab o u r a u d  
B r o t h  i n  1000  ml d i s t i l l e d  w a t e r .

1 0 . 2  Mix t h o r o u g h l y  u n t i l  medium i s  
c o m p l e t e l y  d i s s o l v e d .

1 0 . 3  D i s p e n s e  5 ml a l i q u o t e s  i n  s c r e w - c a p p e d
t u b e s .

1 0 . 4  S t e r i l i z e  by  a u t o c l a v i n g  a t  121 ๐ c  f o r  
15 m i n u t e s  and k e e p  i n  c o l d  room.

1 1 .  C a r b o h y d r a t e  s o l u t i o n

Ten p e r  c e n t  o f  15 d i f f e r e n t  k i n d s  o f  
c a r b o h y d r a t e  a q u e o u s  s o l u t i o n  e x c e p t  f o r  r a f f i n o s e  (20%)  
we r e  s t e r i l i z e d  by f i l t r a t i o n  ( 0 . 4 5  m i c r o n ,  m i l l i p o r e  
membrane f i l t e r ) .

C o m b i n a t i o n  o f  c a r b o h y d r a t e  s o l u t i o n  w i t h  y e a s t
n i t r o g e n  b a s e  >
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1 1 . 1  Add 50 ml s t e r i l i z e d  c a r b o h y d r a t e  
s o l u t i o n  t o  450  ml s t e r i l i z e d  y e a s t  n i t r o g e n  b a s e .  F i n a l  
c o n c e n t r a t i o n  i s  1% s u g a r .

1 1 . 2  A s e p t i c a l l y  d i s p e n s e  5 ml a l i q u o t e s  
i n s t e r i l e  t e s t  t u b e .

1 1 . 3  Keep i n  c o l d  room ( 0 . 4  ° c ,  warm t o  room 
t e m p e r a t u r e  b e f o r e  u s e )

1 2 .  G l u t i n o u s  r i c e  a g a r  f o r  c h l a m y d o c o n i d i a  p r o d u c t i o n

F o rmu l a

G l u t i n o u s  r i c e  p owder  5 . 0  gm
D i s t i l l e d  w a t e r  1 0 0 0 . 0  ml
Agar  1 0 . 0  gm
Tween 2 . 5  gm

P r e p a r a t i o n

1 2 . 1  D i s s o l v e  g l u t i n o u s  r i c e  p owder  i n  100 ml 
d i s t i l l e d  w a t e r  and h e a t  t o  b o i l i n g  f o r  10 m i n u t e s .

1 2 . 2  A l l o w  t o  c o o l  and p r e c i p i t a t e  a t  room 
t e m p e r a t u r e  f o r  2 h o u r s  and f i l t r a t e  t h r o u g h  c o t t o n  and  
g a u z e .  The s u p e r n a t a n t  i s  c o l l e c t e d  a b o u t  500 ml s o l u t i o n .

1 2 . 3  Add a g a r  t o  t h e  s o l u t i o n  and h e a t  t o  
b o i l i n g .  F r e q u e n t l y  a g i t a t e  u n t i l  i t  i s  c o m p l e t e l y
d i s s o l v e d .
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1 2 . 4  A l l o w  s o l u t i o n  t o  c o o l  t o  50 ๐ c 1 a d j u s t  
pH t o  7 . 1  -  7 . 2  w i t h  0 . 1  N NaOH and add 2 . 5  ml o f  
Tween 8 0 .

1 2 . 5  A u t o c l a v e  a t  1 2 1  ° c  f o r  15 m i n u t e s  and  
p o u r  on p l a t e .

1 3 .  S a b ou r a u d  D e x t r o s e  Aga r  ( D i f c o )

Fo rmu l a

N e o p e p t o n e 10 gm
B a c t o - D e x t r o s e 40 gm
B a c t o - p e p t o n e 17 gm
D i s t i l l e d  w a t e r 1000  ml

P r e p a r a t i o n

1 3 . 1  S u s p e n d  65 gm o f  p o w d e r e d  S a b ou r a u d
D e x t r o s e  Agar  i n  1000  ml o f  d i s t i l l e d  w a t e r  and mix
t h o r o u g h l y .

1 3 . 2  H e a t  t o  b o i l i n g  w i t h  f r e q u e n t  a g i t a t i o n
u n t i l  t h e  medium i s  c o m p l e t e l y  d i s s o l v e d .

1 3 . 3  D i s p e n s e  5 ml i n  t e s t  t u b e  and c o t t o n
p l u g e .

1 3 . 4  S t e r i l i z e  by a u t o c l a v i n g  a t  121  ° c  f o r
15 m i n u t e s .

1 3 . 5  C o o l  t o  room t e m p e r a t u r e  i n  a s l a n t
p o s i t i o n  and k e e p  i n  c o l d  room.
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1 4 .  S ab o u r a u d  D e x t r o s e  Agar  w i t h  a n t i b i o t i c s

Fo rmu l a

N e o p e p t o n e  
B a c t o - D e x t r o s e  
B a c t o - P e p t o n e  
D i s t i l l e d  w a t e r  
Sodium b e n z y l  p e n i c i l l i n  
( P a g e m e x ,  Dumex)  
S t r e p t o m y c i n  s u l f a t e  
( S t r e p t o m y c i n ,  Dumex)

P r e p a r a t i o n

10 gm 
40 gm 
17 gm 

1 000  ml 
1 . 5  m g / n l

5 mg/ml

1 4 . 1  S us p e n d  52 gm o f  p ow de r e d  S ab o u r a u d  
D e x t r o s e  Agar  i n  800 ml o f  d i s t i l l e d  w a t e r  and mix  
t h o r o u g h l y .

1 4 . 2  He a t  t o  b o i l i n g  w i t h  f r e q u e n t  a g i t a t i o n  
u n t i l  t h e  medium i s  c o m p l e t e l y  d i s s o l v e d .

1 4 . 3  S t e r i l i z e  by a u t o c l a v i n g  a t  121 ๐ c  f o r
15 m i n u t e s .

1 4 . 4  C o o l  t o  40 -  45 ๐ c  and mix w i t h  
1 , 0 0 0 , 0 0 0  u n i t s  o f  s o d i u m  b e n z y l  p e n i c i l l i n  and 2 gm o f  
S t r e p t o m y c i n  s u l f a t e ,  a g i t a t e  u n t i l  t h e  a n t i b i o t i c s  a r e  
c o m p l e t e l y  d i s s o l v e d .

1 4 . 5  D i s p e n s e  20 ml i n  s t e r i l e  p e t r i  d i s h .
1 4 . 6  C o o l  t o  room t e m p e r a t u r e  and k e e p  i n

c o l d  room.
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1 5 .  Mc Fa r l a n d  n e p h e l o m e t e r  s t a n d a r d s  ( 6 8 ,  6 9 )

t u b e  number

0 . 5 1 2 3 4 5 6 7

B a r i u m  c h l o r i d e  ( m l ) 0 . 0 5 0 . 1 0 . 2  0 . 3 0 . 4 0 . 5 0 . 6 0 . 7

S u l f u r i c  a c i d  ( m l ) 9 . 9 5 9 . 9 9 . 8  9 . 7 9 . 6 9 . 5 9 . 4 9 . 3

A p p r o x ,  c e l l  d e n s i t y 1 3 6 9 12 15 18 21

( x l Q 8 c e l l s / m l )
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T a b l e  1 8  F r e q u e n c y  o f  d e t e c t i o n  o f  C a n d i d a  i n  3 g r o u p s  s t u d y

GROUP 1 GROUP 2 GROUP 3

AP 2 1 . 0 5 5 9 . 2 6 9 5 . 0 0
pp 2 1 . 0 5 5 1 . 8 5 8 7 . 5 0
RB 2 5 . 0 0 5 1 . 8 5 8 0 . 0 0
LB 2 2 . 3 7 4 0 . 7 4 8 5 . 0 0
RC 2 5 . 0 0 5 1 . 8 5 6 7 . 5 0
LC 2 5 . 0 0 4 0 . 7 4 6 7 . 5 0
AT 3 1 . 5 8 6 2 . 6 9 9 7 . 5 0
PT 5 2 . 6 3 6 6 . 6 7 9 7 . 5 0
LA 1 9 . 7 4 3 3 . 3 3 5 5 . 0 0
FL 1 4 . 4 7 2 5 . 9 3 5 5 . 0 0
D n o t  d o n e 5 9 . 2 6 9 5 . 0 0

T a b l e  19 Mean d e n s i t y  by  s i t e i n  3 g r o u p s  s t u d y

GROUP 1 GROUP 2 GROUP 3

AP 0 . 3 9 0 . 8 5 2 . 4 0
PP 0 . 3 2 0 . 9 3 1 . 8 8
RB 0 . 4 9 0 . 8 5 1 . 4 8
LB 0 . 5 3 0 . 7 4 1 . 5 8
RC 0 . 3 6 0 . 7 8 1 . 0 8
LC 0 . 3 2 0 . 6 3 1 . 0 0
AT 0 . 5 8 1 . 1 9 2 . 7 0
PT 0 . 9 6 1 . 3 7 2 . 8 5
LA 0 . 3 8 0 . 4 8 0 . 8 0
FL 0 . 2 9 0 . 4 1 0 . 8 5
ว n o t  d o n e 1 . 7 8 3 . 5 5
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1,  1 9 5 6 ,  i n  Bangkok,  T h a i l a n d .  She  g r a d u a t e d  w i t h  t h e
B a c h e l o r  o f  S c i e n c e  d e g r e e  from t h e  F a c u l t y  o f  D e n t i s t r y ,  
C h u l a l o n g k o r n  U n i v e r s i t y ,  i n  1979  and t h e  D o c t o r  o f  
D e n t a l  S u r g e r y  d e g r e e  from t h e  F a c u l t y  o f  D e n t i s t r y ,  
C h u l a l o n g k o r n  U n i v e r s i t y ,  i n  1 9 8 1 .

She  i s  now an i n s t r u c t o r  i n  t h e  D e p a r t m e n t  o f  
M i c r o b i o l o g y ,  F a c u l t y  o f  D e n t i s t r y ,  C h u l a l o n g k o r n
U n i v e r s i t y .


	REFERENCES
	APPENDIX
	APPENDIX I
	APPENDIX II

	BIOGRAPHY

