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Isolation and Identification of the Yeasts from Sputum or Other Clinical
Specimens Using the Medium Containing Pigments Extract of
Gardenia jasminoides Fruits

Suk Jeong
Seoul Seodaemoon City Hospital, Seoul, Korea

Sin-Ok Kim and Sang-Jae Kim
Korvean Institute of Tuberculosis, Korean National Tuberculosis Association, Seoul, Korea

Colonial morphology of the various yeasts often encountered in sputum or other clinical specimens
was investigated on the corn meal-potato-yeast extract agar medium (GJCPY) containing orange-
yellow pigments extracted from Gardeniq jasminoides fruits in hopes of differential identification on
primary cultures. The results obtained are as follows.

1) Cryptococcus neoformans which is a medically important yeast and whose colony showed brown
to purple brown on GJCPY medium was distinguishable not only from buff colored Cr. laurentii after
one week incubation but also from Candida spp.

2) Colony color of Candida albicans, a most common species in sputum specimens and of Ca.
parapsilosis, a rare isolate, remained unchanged even after 15 days incubation.

3) Ca. tropicalis, second common isolate from sputums and Ca. krusei, a rare isolate, formed a
characteristic rough and wrinkled colonies that permit to differentiate them from others.

4) Rare isolates, Ca. guilliermondii and Ca. lusitaniae, turned to prussian blue within three days of
incubation.

5) Torulopsis sp. and Saccharomyces cerevisiae showed glossy grayish blue or light blue after one
week incubation.

The findings clearly showed that Ga. jasminoides pigments medium was useful to the morphological
differentiation of medically important yeasts that were often encountered in sputum or other clinical
specimens.
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2B Bl (National Institutes of Heal-
th)# American Type Culture Collections (ATCC)
2RE 5F =E 7YY BEBEE BEARRAA &
Az o Ly dE A% BEEEES
AgGFe ot & Candida albicans 135,
Ca. guilliermondii % Saccharomyces cerevisige Z+7t
33, Ca. krusei, Ca. parapsilosis 5 Ca. tropicalis %
o} ztzk 2%, Ca. lusitaniae, Ca. viswanathii, Rhodo-
torula sp. ¥ Torulopsis glabrata 5°) 77 15 28]
L Cryplococcus laurentii 152 Cr. neoformans 129
5] ]85 % (Table 1),

Table 1. The Yeasts Used in This Study

Species Serotypes Mating types Sources No. of strains tested
Cryptococcus laurentii ATCC18803 1
Cr. neoformans A a ATCC6352, NIH381 2
Cr. neofermans B o ATCC32269 1
Cr. neoformans C a ATCC32608 1
Cr. neoformans D « NIH3501 1
Cr. neoformans D a NIH3502 1
Cr. neoformans NT* @ KIT0100-5 1
Cr. neoformans NT a KiT0100—-9 1
Cr. neoformans NT NMm** Clinical isolates 4
Candida albfcans A NIH B311 1
Ca. albicans B NIH B4201 1
Ca. albicans NT NIH S3868, 531026 4
‘ ATCC10231, 10259

Ca. albicans Clinical isolates 7
Ca. guilliermondii ATCC6260, 9390, 56822 3
Ca. krusei ATCC2159, 14243 2
Ca. lusitaniae ATCC42720 1
Ca. parapsilosis ATCC10232, 22018 2
Ca. tropicalis "ATCC750, 14056 2
Ca, viswanathii ATCC22981 1
Saccharomyces cerevisiae ATCC2601,4108,9763 3
Torulopsis glabrata ATCC2001 1

* = not tested, ** = ot mated
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Table 2. Colonial Color Change of the Yeasts on the Medium Containing Ga. jasminoides Pigments (GJCPY)

Incubation periods (day)

No. of 3 7 10 15

Species i;z:: 123 1 23 1 2 3 1 2 3 12 3
-+ + + -+ + 4+ — + + o+ — + + 4+ - + 4+ o+

Ca. albicans 14 14 14 14 14 13 1
Ca. guilliermondii 3 3 3 3 3 3
Ca. krusej 2 2 2 2 2 2
Ca. lusitaniae 1 1 1 1 1 1
Ca. parapsilosis 2 2 2 2 2 2
Ca. tropicalis 2 11 2 2 2 2
Ca. viswanathii 1 1 1 1 1
Cr. laurentii 1 1 1 1 1
Cr. neoformans 12 8 4 2 91 9 2 4 6 2 10
Sa. cerevisiae 3 3 3 -3 3
To. glabrata 1 1 1 1 1 1

The responses ; -—=no color change,
blue or brown to purple brown

I Y% CPY wixo] EFERE Holsty e W7
(GICPY)ol 4% AIPEFEE wiokshed BEXY A
7 812 2l 73] Table 2084 ¥ ulo} o] Ca
albicans (Fig. 1) 8} Ca. parapsilosis 5& A¥d 2E
771 109 ol 4 AvE HEHE Age] A¥ Wl &
oki=oll ®1#lA Ca. guilliermondii (Fig. 2)% Ca
lusitaniae 52 39 1ol H&F a17] Al#3le] 540]
Well A& 24 Wz 34 (prussian blue) & =gl
ok, 28l Ca. tropicalis$h Ca. viswanathii 58 A8
H 2E Bk 3Y0] AuA AAE 2 e
79 A% =9 Ca. viswanathiiv F34E w3 Ca
tropicalise T~10%0°) AviA{ok HAA P ofade.
2 w3 BEE s ke FEAHEA BT
AFFA} Vo) b FHEN 44 8 ¥ 4 YA
o}, Ca. kruseit 5974 A4 88 B4 4 AT
7 ol gL RES wn BEEE IHe Al A=z
8 Wolwl A BiraAlslA £EA 94 b #HEHA 4
A FEEY S At Sa. cerevisines 74 Foll €& A
Ag w7] AFs Azke] AvkEA e F HEES
gAs19l3, To. glabrata’s 1040 Avkx) 4-& 34
€ 7] A&ste] A|7}e] AvpedA Ajge] Ao #
B9l WEEE Aok BT ik o]4
o] FFEF oM HEE 73] Wl BEELS =¥

1+=partial or light grayish green, 2+=grayish blue or bluish brown, 3+=deep

F6E WAt Cr. laurentii® Cr. neoformanse 8L
B/Es oAy e B A $REE dd 4 1%
£33} ReisA ek, AAZ Cr. neoformanst
AGEF 25 ok 74 ool A4 =y AL o
£l F5ol wal A Fxrol a4 Aole £ 4 U
o}, zev Cr lawrentiiv 4 ZAE w3 glolA
Cr. neoformans %= 23 53] EEE 39
o] AR n Zzs) RN 4A FHE + Uik (Fig.
2). EFEE7F gl YA @ CPY uixolAe
Fig. 13} 204 ¥ wlel 7o) Cr. neoformansite] 2
< ®Eg ol
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UE A7} 97 dol o] Eol FAlo) SEEEE )
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N4 Bl ulelzle] A Cr. neoformanse AL A
£ oz oA g FEET 4A THE 4 U
Cr. laurentii s 744¢ w9t & A7gola Fe] A
Ao A Tk 2 o9 FFEL 47l A ¥
< Aol gURIat BEE EEEoZ FAR, 2t
Azko] whe] neli A wile Ca. guilliermondiist

© Ca. lusitaniaes A & FAL o3 WEE F919

WA AZE Yo Hated dbd e o] Wiz
% Ca. albicans?) BE%AE A 258 Y445 F



Fig. 1. Colony morphology of the veasts grown on CPY and GJCPY media.
@ @ Ca. albicans grown on CPY and GJCPY media, note no color change on GJCPY.
@ @ Ca. tropicalis grown on CPY and GJCPY media, note prussian blue colonies on GJCPY.
® ® Cr. neoformans grown on CPY and GJCPY media, note dark brown colonies on GJCPY.
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Fig. 2. Colonial colors of the various yeasts in a mixed culture on yeast morphology agar with (@) or without (D)
Ca. jasminoides pigments, on CPY () and GJCPY (@), on dopamine agar (B), and on caffeic acid agar (®).
A=Ca. albicans, G=Ca. guilliermondii, K= Ca. krusei, L.=Cr. laurentii, N=Cr. neoformans, S=Sa. cerevisiae,
T=Ca. tropicalis, V=_=Ca. viswanathii

e 4L AL W3 YE AT ¥ 4 9 Ca Caffeic acid ¥} X8} dopamine ¥]=x]of4+ Cr. neo-
tropicalist Ca. krusei%. ©]% %o oha F2E3} Jormansule] A2 AL wl"{ A4l ol FFel Fafuok
RAES o= 250 558 WHEE Yo wlFo) o] o] FElohs AR el £ ﬁlw —*LEM a4
T 4 glolef, BERFEIT dopamine ¥l Aol 4] WhSo] i oA ElE

Cr. 7’l€0formans WTEEs Eo3ia ge CPY HAE 2 4 glold B8 AERI) o g "“"Pﬂ
AL hE FEEAE de] P QAL wo] T caffeic acid #*i#]7} dopamine #i=zl¥c} ©] f-g3i¢
HEled) YMA Aol A& A% o) gkol b2 F o},

3%

T3 THEHA 49} (Fig. 2). BTFaEst 850 HEFERE HrFe CPY ¥ix (GJCPY) & o]&3hod
3 YMA w12 (GTYMA) ol ikt 72 BeEasol o 271 AR R A MRS el
BE% e= GJCPYol B35 #Anle}l a4 chax| okt 22} Table 3ell4] & ufelzbo] 713 vro] AAt
eokeh, whek GJYMAw| =] o A &= 417w 817} oh 4 =] Y KRB R AWFRI 2 o] BEluiok 5
A=l "ol FAMo 2 we] neln A el ¢ ok, WEEK 8471 Soll A 6571 (77.4%) 2 28] BEREM
a9 Aol ohE FEES v e Fusig 7t AES e el Fule MK 571 (6.0%)
=}, 4ga 6071 e 2R IEq Helslold, Bk
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Table 3. Isolation of Yeasts from Sputum or Other Clinical Specimens

Specimen No. of No. of yeasts yielded specimens

specimens examined One or more species One species  Two species  Three species

Sputums 84 65 (77.4) 60 (71.4) 4 {4.8) 1{1.2)
Bronchial washings 4 1 1
Cerebrospinal fluids 6 0
Pleural fluids 2 1 1
Biopsy, pus, etc. 8 0
Total 104 67 (64.4) 62 (59.6) 4{3.8) 1{1.0)

()1=%

Table 4. Yeasts Species Isolated from Sputum or Other Clinical Specimens and Their Isolation Frequency

Species No. of Colony forming cells per mi of specimen
cases <100 101 — 200 201 — 1,000 > 1,000
Candida albicans 57 35 (61.4) (3] 10 (17.5)2] 8 (14.0)15] 4( 7.0)13]

Ca. ciferrii 1
Ca. guilliermondii
1

3 (30.0){1] 1 1 5 (50.0)

Ca. lusitanige

Ca. tropicalis 1
Rhodotorula minuta

Rh. rubra

Torulopsis candida

_— e e O = o e

( )1=%
[ ] = number of cases whose serum showed positive precipitin reaction against Ca. a/bicans antigen on immunodi-
ffusion tests.

Wiz Leplclsl B =¥ 8i@olded /B Ca ciferris, Ca. lusitanice, Rhodotorula minuta, Rh.
ulo] B2]% BiES Ca. albicans A 5779 fpmz rubra 3 Torulopsis candida 5 ©} %},

8 A 25 3471 (59.6%) o 24 E LEg BFERT 5 —k Sl 43 BE%e
fE 1ml2Ye 1007] =lste 2 Fe{=gich(Table  Azwsiol Juis FA e TE3}T 250 HES T
4). 2007 o} #es A%E 1272 (21.1%) 1R o] & A7} Table 5o+ RE ule} o] EHES 472

o

T Rl BEnEe s AAY REEEGEER A Wizl 15 olF A A gl At 2E Ca
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oz ol &4 H2lH 357 & BRI IE) 5 3F) = 2L AL g o A zbe] A= o o4
3732 Aol wdg A4 o gole AME & S dgth A2 Qloleh, 2 b o 2 B3] Yelwokd B
Ca. albicans Thxo2 £3 REse 32 Co 2 3~7Y €L KFES 2 BE% AR F
tropicalisE A 10712 Kz Ee A2z F47) 23 75 1057} =% Ca. tropicalis® ¥3F 31 Ca
1,0007) o)A "‘O] el s = 4%} 5710 4 albicans®= —R SEEEHAA A T 5 A
oh, zgtel FEE-2 72k 1719 Hpgdol At Rel= ol oh, oels WEE AL Ca. tropicalis$t vlseabd A
Ca. guzllzermondzz-ﬂ A Y shay BF L4548 Feok Fe] Figdt Bikk 15 To. candida 2 EA S 9wl
53ict (Table 4). 448 Rels: 7|6l @Eoss  HEE o] Fydes vimd we (393 Wake
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Table 5. ldentification of Yeasts Grown on GJCPY Medium Inoculated with Sputum or Other Clinical Specimens

Colony No. of Species identified by
Colony color morphology isolates the various biochemical tests
No color even after
15 days Smb 31 Candida albicans
Light blue after
7 days S 3 Candida albicans
Grayish blue after Rsw 10 Ca. tropicalis
3—7 days Sg 1 Torulopsis candida
Prussian blue after Sf 1 Ca. guilliermondii,
3 days S 1 Ca. lusitaniae
Yeliow to light pink
after 5 days Tw 1 Ca. ciferrii
Grown as pink colony S 2 Rhodotorula minuta, RA. rubra
S=smooth, Smb=smooth and mycelial border, Rsw=rough,striped, and wrinkled, Sg=smooth and glossy, Sf=sm-

ooth and flat, Tw=tough and wrinkled

T 25w A% Ca. guilliermondii®} Ca. lusitaniae=.
SAHURL o] Fol & HiES AL 4o] THEN) T
e FelEA NE PEE 45 9o 242 2y
Ca. ciferrii 17 3-& EBfao o] AX BEEEe
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HE 2 T Yol AFE FE3 A FE s
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1 =
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lium chloride'®5-& 3713 wlA & A3l @3,
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= A AL B o] F ] A SBERE
FEEE Ul v Aok 2% Gu. abyssinica At it

ol v13l creatinin®} AbAbTal Al L-8-2 oAs}
7] 9130 diphenyl®} chloramphenicol 58 A7}sl w]
71"l FAZHE Cr. neoformanss A¥x oz
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= 2YE 2R}, B, A 5o FEF0] 55
Aol A BE WEES YU ALS JRFYD),
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dopamine 5-°] X3 WA A% BERES Y4gdch
€ AHAE HEPO, EAYAME BTRES M)
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24 v AL B A BEREE dof o o] EiES
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A AFe AE 7)1AE o148 Cr. neoformans7t
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HEF ol vheh BB W 207) ASoln
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A SEEEE X 2 o &3l FAF fickn A4
g}, vlE FopA ol W& E Fig. 2014 2 vle}
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o5 M ojFy) wl-fof A EEd & 2go] ¥ R o}
el BFEHE7E gle XA FEe] ol 54
HEg 3 o5l & =235 Fre e ¢
T Aslch E|FA )N A2E v Candida spp£
a5 BEE WA KEEE ded Ca guillier
mondiisk Ca. lusitaniae "2 18)3 A A5
2 4lo) FHErc}, Ca. albicansol olo} %Ko 2 B
Fold g &3] A25E Ca tropicaliss) 7HE $E5E
Ca. kruseiv A7 gk} vlgol 259 E4% WEkH%
ez 44 o FEI TEE 4 gk

utgbd TR 7} 45 BRREAS Y oy
23 F8% BEEEY] A9F sBREE s &3t
A o] &d + d5E & F U

e

%A%
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- B

kel Vel REREE Y- Ao Fag) B
RERES] EREe] BEA BTaRE wkE 243
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iz o) §-2-Ag Tl o e AFE gl
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3) mgke g e Fude &3 Felsle Ca tropi
caliss} 745 HeEE Ca kruseit 472 3te} oo
Eodel AA ¥ E4H HEE ¥4 o8 TS
7o) o1& x| ghoket,

4) Ca. guillieymondii®}t Ca. lusitaniae 3% oW
A HFEE wo] 794 ool AL HHET w22 94
ohE FEH 4] FHHA

5) Torulopsis spv 15%F F¥sle 42 KEED
WL Sa. cerevisigers L FHE A{AY & T
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