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CHAPTER 2

MATERIALS AND METHODES

Organism

321 of ye' il from clinical specimens
from Siriraj Hospi®® los L, Chulalongkorn Hospital and
Department of PatholgdV # #4 Pete hary Science, Chulalongkorn
University. The isdflufed fers SH1¢ ﬁrine (33.02%), throat
and mouth (13.70%) foft rodbifaFia Wo.90%), sputum  (10.25%)
animal (6.54%), us ' \ washmg and lung (4.98%)
vaginal and cervica : b (4 i QAT FLY d 28 standard strains were given

158 ﬂ
by Thailand Institute
- #"‘l-

and Technological Research:

National InstitOme hes abyland, ; Division of
- e ——————— \.

Mycology, Cente ‘ d d Duke University. 5

genera and 16 sp c‘ s of the 24 standard straths

These s ﬂﬁ ﬁw for all of the
ldenﬂfl:m Vrﬂ were rastreaked to make pure
cul tur, Yﬂsmra}ﬂ 24-48 hours
then ﬂmgcu]ﬂmﬂ in ccld room (4 ).

In order to make the stock culture of yeasts to be active,

were shown in tablc 2,

yeasts were subcultured on Sabouraud dextrose agar for two generations
(a generation was 24-48 hours) and the morpholegical and biochemical

tests had been investigated twice.
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Tdentification methods

All isolated yeasts and standard yeast strains were tested for

morphological and physiological characteristics by classical methods

(1) which took time more tharl 24 bo s,and rapid methods (I1I) which

E tests were done altogether

except for the rapidesesBenyds assames@tion test. These methods

took time 24 hours or 1

were compared by using

T+3

d

I.4 -i'{tl‘q ographic method) (40)

surface

ﬂﬂtl“ﬂ’fﬁ‘ﬂ‘ﬁ NBIN3

8] Temperature tnleram:e i.’51}

’QW'WMﬂ‘iﬁUNWW’mEﬂ&IH

91. Rapid methods

I.5 ; h in Sabcuraud broth "

TI.1 Carbohydrate assimilation test (modified from
Wickerham tube method (40,50)

IT.2 Germ tube test (40)

II.3 Rapid urease swab test (see appendix)

II.4 Rapid nitrate utilization swab test (see appendix)



II.5 Chlamydoconidia formation test (55)
II.6 Cycloheximide resistance test (60)
I1.7 L-DOPA paper strip test (73)

TI.8 TIndia ink—preparaticn (28)

I1.9 Growth in acidic // aud broth (42)

I. Classical me

1.1 Carbohydfoud £ fniT (Miganographic Method)

indicator

of carbyhydrate discs
(see appendix)

A U FNRLRINLANT

5. Forcepsg

’QWWﬂﬂ*e‘éﬁJ%ﬂTmEﬂﬁﬂ

Method

1. YNB agar was melted and allowed to cool to 50°C

in water bath.

2, The active growth yeast was suspended in

steriled distilled water about no. 4-5 McFarland density.
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3. Three millilitre of vyeast suspension was
pipetted in 6 tubes of melted YNB agar and mixed thoroughly.
4. Two tubes of incculated YNB agar were poured in

a plate and allowed the agar to harden.

24-72 hours.

pe observed by chanaing
of color from vig gra ith of yeast colonies
around each kind of 48 and 72 hours.

1.2 Carbohydrate fert

d

A

Slx tubes of fenrentatmn broth (see appendix)

with Durhamﬁz% Hafa ﬁﬂﬂgwq ﬂ@mng carbohydrates:

glucose, su-:: , maltose, tpehalose, g actose and tnsa.

FRIANTIIN w'an'afmna 4

Sterile distilled water

4, Tested strain
Method -

1. The active growth yeast was suspended in sterile

distilled water about no. 4-5 McFarland density.



Figure 1

Plate 1

Plate II

Plate ITI

s in the assimilation

;
AL NN Ineng o e
Qq WYREN ?ﬂ;ﬂ;ﬁﬁ AL AR porsviose

raffinose

Plate IIT : xylose soluble starch arabinose inositol

dulcitol



2. One milliliter of yeast suspension was pipetted
into each tube of six different carbohydrate fermentation broth.
3. Steriled liquid paraffin is overlayed upon the

inoculated broth akout 1.0 - 1.5 cm. thickness,

incubated at room temperature and

)Lrharn tube for 3.5 7 and 14

4. The t
examined for the

days.

1.3 Urease test

Christensen ‘ggea u EI ﬁn Hm Wﬂm was streaked on
temmra W’] ﬁ q mm‘ﬁ’]‘ﬂuﬂ mﬁtﬁteﬂ at room

ure for 3 days and examine for the change of color frem orange

to brightly pink as the positive test.
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I.4 Nitrate assimilation test (Auxanographic method)

Materi a_.!.g

1. ¥ i base agar (see appendix)

disc and peptone disc, (see

appendix)
yeast was suspended in
steriled distilled water;r F - Larland density.
) east suspension was
pipetted into Sedi | e agar tube, mixed

E d into a plate, allowed aAr to harden.

mﬁm?ﬁm - AP
ﬂWWWWNWVMB’IM

Plate was incubated at room temperature for 3

throughly and po

days and examined for the growing zone around each disc indicated a

positive result or assimilated.



27

1.5 Growth on Sabouraud broth for surface film production

Materials

885t was suspended in sterile

distilled water

Sabouraud broth.

I.6 Temperature n'Qerance

ﬂ”ﬂ?ﬂﬂﬂiwmﬂ‘i
’QWWMﬂ‘iﬂJﬁJﬂTJV]EﬂﬁH

Sabouraud dextrose agar slants (see
appendix)

2. Tested strain
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1. The active growth of yeast was streaked in 3

tubes of Sabouraud dextrose agar slants.

I1.1  Carbohydra rom Wickerham tube

"J with and without 15

different kinds OF4cH
| r

Ster:l. le d:..st:l. lled water

AU Eﬂ T H RN TR omice (o

appendix)

A AINIRURANYINY

5. Microdropper contains 25 microliters per drop

6. Tested strain

Method

1. The active growth yeast was suspended in sterile

distilled water eguivalent to McFarland no. 0.5 for Candida,
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Trichosporon and Ceotrichum spp. and MeFarland no. 1 for Cryptococcus
and Rhodotorula.

2. Yeast nitrogen base broth with and without
carbohydrate was pipetted to microtiter wells as in the diagram 1, The

volume was 200 microliters Re

of yeast suspension was

dropped on each mi ‘:;-;.:II': o138 by JELAGikcrodropper .
i.r:"f.f., ler) plate . was incubated at room

temperature (25-30 d& _positive reaction can be

detected by cha

purple to vyellow or

assimilated thosé

Sterile test tube

ﬂuamwwmm

glass sllde and cnver‘ slip

ammmwnwmaa

Method

1. Half of mililitre pooled human serum was
pipetted into each sterile test tube.
2. A light dinoculum of active growth yeast was

emulsified in serum so as to make concentration about McFarland no. 1
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Diagram 1. The sequence of carbohydrates in microliter plate.

Tested strain no. 1

Tested strain no. 2

Tested strain no. 3

Media control

(#]3



Figure 2. Rapid carbohydrate assimilation in

microtiter plate

¢ positive and negative

-SI Tapid Car p hydrate assimilation

EStIE No 1,2;

A

3l
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or less.

3. Tube were incubated in 37°C incubater for 2 1/2
hours.

4. After 2 1/2 hrs. incubation time, the suspension

was wet mounted and examinegd | tion of germ tube under high

air dry objective lens.»

Hl‘

l‘
i

hafled cctton-tipped applicator
(see appendix)
loride pH 4.86 +/- 0.01

£

--L‘

ﬂ‘LlEl_'J‘VIEWIﬁW &3

The cotton tippe:d applicator was sweeped across
Wﬂww 1INY1AY
2. The inoculated applicator was placed into a test
tube containirg 3 drops of 1¥ benzalkonium chloride.
3. The cctton-tipped portion of the applicator was
swirled firmly against tke bottcm of the test tuke to embeded the test
organism well into the cotton fiber and the tube was pluged with

cotton.
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4, Tests were incubated in a 45°C water bath and
were examined after 5, 10, 15, 20 and 30 minutes for color changed of

indicator from pale yellow to purple which indicated a positive urease

test (Pig.4).

II.4 Rapid nitrate

AMmpregnated cotton-tipped
applicator (sece apgh
5 : -
B in 5 N acetic acid.

in 5 N acetic acid,

F’TUEI'.']‘VIEWI?WEW'm’i

1. The cg;ton tlpped ap;ﬂlcator s sweeped across
ﬁﬁ”lﬂ“&ﬂ%ﬁﬁ%’l?mﬂaﬂ
2. The inoculated applicator was placed into a test
tube and swirled firmly against the bottom of the tuke to embeded the
test organism well into the cctton fibers and the test tube was pluged
with cotten,
3. The test tube was incubated for 10 minutes at
45°c » the swsb was removed frcm the tube and inserted into a second

tube containing two drops each of e —napthylamine and sulfanilic acid



Figure 4.

5

Demonstration of positive and negative

test for rapid urease test

positive and negative

Bie assimilation test.

fssimilation.

34
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reagent and examined for a change in colour from white to bright

cherry red which indicated a positive result (Fig. 5).

11.5 Chlamydoconidia formation

80 agar plate (see
appendix)

'”F‘:ar plate was divided

into 4 sections.

fl Ut H&FW%’#] eaken 11 & gusstas

of the divide8) plate,

qRIAN AT INGINY ..

The inoculated plate was incubated
incubator for 24 hours

in 25 ¢
and examined for chlamydoconidia
under high air dry objective lens,

production
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II.6 Cycloheximide sensitivity

Materials

a control.

i

iy ~ -
S _“q-ﬁ_
¥R B

w

YR LS
‘i} .
o, 4

b
1™
Bl

active growth yeast was

L.'ﬁ

streaked on t_he. abouratd et mafirst to avoid transfer of

cycloheximide ) “3

Mycobiotic agar sfignt.

i

A light inoculum or the

i

2¢ glhe inoculaggd tubes were incubated at room

e Pl B IPBAINEINT 00 oo e
reported fnr sensitivity whén s avyss growth than

o ) AN TU AT

I1.7 L-DOPA paper strip test

ﬁa terials

1. L-DOPA paper strip (3,4 /2 - dihydroxyphenyl

alanine) (see appendix)
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2, Bterile distilled water

3. Steriled petri dish

4, Tested strain

refreshed by drops
. was heavy inoculated on
the paper and / , rk colour at 15, 30, 45

and 60 minutes.

I1.8 India ink-prep

& Glass slide anx:! cover slip

FWB’J%EI%W BIN3

3. 'I‘asteci, strain

’QWW\‘Iﬂ‘iﬁNSJﬂTJVIEﬂﬁH

Method

1. One drop of India ink was placed on glass slide.
2. The active yeast culture was smear in Tndia ink.
3. Cover slip was placed on the mixture and examined
for encapsulated yeast cells by using low objective lens ard confirmed

with high air dry objective lens.
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II.9 Growth in acidic pH Sabouraud broth

Materials

Sabouraud broth pH 1.5 (see

appendix)

was suspended in sterile
water equivalent tog

2. Fa et of east suspension was incubated in
Sabouraud broth p

‘;f“ O Jras incubated at room

temperature for || days amined tor the density of growth by

i

comparing with C. adhicans as the pgsitive test.

ANINENTNE NS
ARIAINTAUNM TN
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