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Identification Results of Aerobic Gram-positive Bacteria Isolated from
Blood Cultures Using BBL Crystal GP ID System

Young Uh, Gyu Yel Hwang, In Ho Jang, Hyeun Gyeo Lee,
An Suk Jeoung, Soon Deok Park, Jeong Seog Son, and Kap Jun Yoon

Department of Clinical Pathology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background : Although most of aerobic gram-positive bacilli have been considered to be
contaminants, gram-positive bacilli should be identified to the species level if they are isolated from
sterile body sites such as blood, and from adequately collected clinical specimens if they are the
predominant organisms. However, identification of gram-positive bacilli are difficult due to the
enormous diversity of these organisms and the small number of readily available commercial
identification systems in clinical laboratories. Gram-positive bacilli and coccorods isolated from
blood cultures were tested with BBL Crystal Gram-Positive (GP) Identification (ID) system in order to
evaluate the system’ s usefulness of identifying these bacteria.

Methods : Thirty-seven stock strains of aerobic gram-positive bacteria isolated from blood
cultures between October 1998 and November 1999 at Wonju Christian Hospital were
simultaneously tested by BBL Crystal GP ID system and API system. Three kinds of API system (API
Coryne, API 50 CHB, and API 20 Strep) were tested according to gram stain results. Gram-positive
bacilli or gram-positive coccorods consecutively isolated from blood cultures from May to
November in 2000 were identified by BBL Crystal GP ID system.

Results : Among the 37 stock strains of aerobic gram-positive bacteria, agreement rate of
identification between Crystal GP ID system and API system were 88% to the genus level and 63%
to the species level in Bacillus species, and 90% to the genus level in Corynebacterium species. The
isolation rate of gram-positive bacteria from blood cultures from May to November in 2000 to the
genus level were: Bacillus; 41.9%(18/43), Corynebacterium; 37.2%(16/43), and the other gram-
positive coccorods; 20.9%(9/43).

Conclusions : Crystal GP ID system is a useful identification system which, when combined with
basic microbiological tests, should lead to satisfactory identification results for gram-positive
bacteria isolated from blood cultures. (Korean J Clin Microbiol 2001;4:22-27)

Key Words: Gram-positive bacilli, Gram-positive coccorod, Identification, Crystal GP ID System
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Table 1. Comparison of identification results between API systems and Crystal GP system among 37 aerobic gram-positive

bacilli and coccorods isolated from blood cultures

Crystal GP

API systems

system Baclllus

species

Corynebacterium

Streptococcus

species species Others
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Bacillus

BCE 1

BLI 1

BSU 1 3 1

Corynebacterium

CDS 1
CGE 1
CJK

COB

Streptococcus

SAN

SIN

STC

SGG

SGO

SOR

SPN

SSA

SSN

STP

Others

AUR

AVI

PPE

2

Abbreviations: BCE, Bacillus cereus; BLI, Bacillus licheniformis; BMG, Bacillus megaterium; BSU, Bacillus subtilis; BTT,
Bacillus stearothermophilus; BSP, Bacillus sphaericus; CDS, Corynebacterium striatum; CAF, Corynebacterium
afermentans; CAU, Corynebacterium auris; COP, Corynebacterium propinquum; CGE, Corynebacterium genitalium;
CIJK, Corynebacterium jeikeium; COB, Corynebacterium bovis; STC, Streptococcus constellatus; SMT, Streptococcus
mitis; SOR, Streptococcus oralis; SSA, Streptococcus salivarius; SVI, viridans Streptococcus; LCR, Lactococcus lactis
subsp. cremoris; GHA, Gemella haemolysans; SAN, Streptococcus anginosus; SIN, Streptococcus intermedius; SGG,
Streptococcus sanguis group; SGO, Streptococcus gordonii; SPN, Streptococcus pneumoniae; SSN, Streptococcus sanguis;
STP, Streptococcus parasanguis; AUR, Aerococcus urinae; AVI, Aerococcus viridans; PPE, Pediococcus pentosaceus.
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Table 2. Isolation frequency of Gram-positive bacilli and Az slE S22 bioMerieux 3] AFe] API system2] &

gram-positive coccorods isolated from blood cultures (May O A AAo] waba] Bacillus A FEI S Ho|H

to November in 2000) API 50 CHBZS A|¥3}al, coryneformS Ho]WH API

Organism(s) No. (%) CoryneE A]¥3l+ HHH I} BBL Crystal GP system¥} 2+

Bacillus species o] dl}o] kitE AP YA AT S EF 23T = Id=

Bacillus cereus 5(11.6) = utE A Fo] Ut B AFA F 5He] 7]

Bacillus circulans 4(9.3) A aggA 3 D e 34 29 B3 93

Bacillus subtilis 3(7.0) &L =90 FE FFo| A= Bacillusg A9 sl

Bacillus brevis 3(7.0) ml §- gekth. ol e Aole F OWHY T3

Bacillus megaterium 2(4.7) database 2 F3 HFAlQ] zlo] R oz o E =W

Bacillus licheniformis 1(2.3) BBL Crystal GP ID systeme]] &= C. afermentans$} C. auris
Corynebacterium species o] =% database”} §lT}.

Corynebacterium aquaticum 6(14.0) RE AdAAAL L 5714 ZHANA 452

Corynebacterium bovis 3(7.0) ol 7} glom g Ao B ZCl Feeo 13

Corynebacterium diphtheriae 2(4.7) A Zhg e o] BElEw Aol EWE

Corynebacterium jeikeium 1(2.3) QF7F 9l& 3+, “coryneform bacteria”, “gram-positive

Corynebacterium pseudogenitalium 1(2.3) rods”, “diphtheroids” X “Corynebacterium spp.,” &

Corynebacterium renale, group 1(2.3) Hustes A$7}t @t o)A coryneform AlTS A<

Corynebacterium ulcerans 1(23) Hog Hudle olfE AEIE BHAF 7HE

Corynebacterium species, other 1(2.3) SIAY At FEWS 5F517] Wi =7 AlE S

Others Algsof st MAZE] x, FX TS A

Globicatella sanguis 1(2.3) = d7Ag BAou A EY FAAAELS B ot 3

Lactococcus lactis subsp. cremoris ~ 1(2.3) W, )RR g TS vEAAd oz 225l

Micrococcus sedentarius 2(4.7) 7] wiEolth2]. 28y HT 5o WAV ARt

Oerskovia species 1(2.3) A e LKA &2l =712 HdAo] ksl ek

Stomatococcus mucilaginosus 1(2.3) AAzgte] Wlwoz 28d 7leido]l molX Al HA

Streptococcus acidominimus 1(2.3) t}. Coryneform bacteria®] thE A<l #5<l Coryne-

Gram-positive rod 2(4.7) bacterium-& 19861 d7}#] 177 F1ko] 9oy} o] =

Total 43(100) M2 TFo] F7iEo] dAle 467 Fo] &3 Ao

o, o] F 31 #Fol A At UTH4]. 1Y BR
Corynebacteriumo] A HoA Adslo] Helg A

n #
u, Ads A AAANN FATEL Aok ek
3714 a"dd e 8= daAde AEAR dA FetErE >10YmLo] A Al fFFo|HA Heks
= L LN T T R _ _
Ao AIY, AT 165 RNA L3 i A @7 P>109 e S E sokanal
’ IR o] 3] oll u)) ok
9 A%E RARAD gy, AAazges  E AT 2000 SURE NAAA ST
W So] o] &ETH24] Ao DNA A7A A3t 74 1.‘?4 2 _oryne_ e_lcte_rlum—c . aqua |c_urr?, . bovis, C.
A A2 S BAGE WM e B2 gulel xeko] B diphtheriae, C. jeikeium, C. pseudogenitalium, C. renale
Smz AN EAEe E4Wo 2 ALLa] group, C. ulcerans, Corynebacterium spp.24] C. bovis2}
ot BAgsins Qaiet AL o] L3 BAAE E C. renale groups Al 9 sk R5F 1734 A o] =
t AEHA WL o] §5hl ATk Funkels)= oz O AT CoaguatioumE H¥d, #ET, 8249
gl ME e FE ENES Jxg FIFAA T T AT EA AFHAANA £33 FHHE
j=a | © H= T o= a- T 7o T -, b . o oF ol o Funke =[61<- C
catalase A13] Abs} WF AlF . HaS A&, glucose % Corynebacteriume. 2 <& % )2y}, Funke 5[6]2 C.
AR AR SR gagamae] S84 <A aquaticume. 2 FdE 1193 F 74F7} Aureobac-
i 1o 2109 i = -
9 50C 4% AE 5o B NS 2gee Agam  ElumilE Raddid C.aguaticum Aureobac
A aATEY FL FE FERA] FERE 5 9) terium3} AJs}et Jido] vl FAStER F FE H
= 1. L T L LS - - . . . . =

o3 st o olgl 3t on] MY EAWMe FEo A 3] 7Este ™ Al X472 interpeptide bridgeE -
5§59 bedel A2 78 e edaen 0% C aqualiume] Daminobuyric acidsh Aureo
wo o gals Aldo] Washth c1ekerd kel bacteriume] glycine-D-ornithineS 3+213} 74 16S

RNAS] @71 & EA 8ok drH6]. C. aquaticum=



26

A EWe] peptidoglycan T-4] Zd ¥-o] Corynebacterium
HE= gd2eg I 2L oz BFEojor &
TZo|t}H[2]. Aureobacteriums =) g =
oH7].

C. diphtheriaec] 2]
Aol Atekzl W, =
adE Sksta e F
diphtheriaes= & <tgh 914}
o] QIF, IF FoA &
F2 dogln =& I
o Aoz HaEm 2], 54 H|APA C.diphth-
eriaed] o Zde] F7bEha Gt ol f2E A

T 571019219l AANME C. diphtheriaeS 2] 3}

il
N
)

3 Uzgeols duEEom
2 H|AA C. diphtheriaeo] 2]
Alelvt2]. 4 B4 C.
S AFAe oE FEA

Py

J

of CDC group JKZ E2|® &2 2 Corynebacterium
ToA 7HE e A Ad S Lo Hdy A
7} 7hssha thebAl WA Heole 542 z2ta 9l
th2]. C. jeikeium 7ol Aol Fag AA 3}
A (lipophilic, lipid-requiring) Corynebacteriume] t 3 &
¢l #FFolth4]. C. jeikeiume F-HAH o2 uf§ thefst
9 JA 24 DNAS FH/do] wte} A, B,C, D9
4702 BEHm ATE C.jeikeiume] EF3o]3, B
-2 C. genitalium biotype I1¢} < 3}t}[2]. C. pseudog-
enitalium-& C. jeikeiumz} A 3}st A o] uf-¢ FALSH
7] wj &l API Coryne system Be= HEZ 0] =7 ¥
A1 C.jeikeium=Z T == 7971 B8], 16S rRNA
o] 917] W& C. afermentans}e] x| g&o] =T}
C. ulcerans:= C. diphtheriaes} Al stz o7 nf ¢
7V 31 DNA Zgido]l =& Byt ofygl =g elo}
S48 Y4, AzEe] AP T YRl v%
&} 11 neuraminidaseE AJ 4] 3L A7t pyrazina- midase S AY
Hatx 2ae 2FA 5YS /AL YoBE C
pseudotuberculosis¢} 7| C. diphtheriae groupo. 2
FHTHIO0]. C. ulcerans= 19950 A28 FE22 I
BE A7 A oo tsixes delzl vyt Ao
b =4 A4 #Fe dzE ol Ao, 54
HIAY d5e JAME Kobgdt o 24S 4ozt
[2].

AT 2000 SEFE 11E7R] d Huf el A
H )= Bacillus:= B. cereus, B. circulans, B. subtilis, B.
brevis, B. megaterium, B. licheniformis$it}. Bacillus 1
Zoll= 307He]/de] #Fel &3 o™ rRNA E7]A
Ao FAM o] B #EES Fo] B.subtilis group, B.
cereus group, B. sphaericus group®. & #7F3t1 A }H3].
BBL GP ID system- 10o] Z2] Bacillus 70l 3t &
7% databaseTto] F3tE]o] 9l7] uf &l B.cereus® =

of & &g, Fel=, o

rek

o, Mok, dhey, &34, RUE
A9 7 o= B. cereus groupS ojm|dt} aEn=z
BBL GP ID systemo]| 4] B. cereus®Z %2 w&= &3t
Hujzl el o] &d4, £54, penicillin 54 2 g
u TS AlEE .anthraxe] 7}5Alo] =ow
dEH 2H1E E Aoz ol g}
[3]. B. cereus:= 2

N
olr
N
QL
1L
i
ofN
oy =
N o
~ _11-(‘[ w
o by
e,
Jo
i)
o
R
2
ofN
o2
it}
2

o olX
o>
=

)
& o
o)
jal®]
5
ot

°,
o
N

i
4y o2

)
oX ©
N
N,
og O
o
©
X0,
o
i)

dr Y
o,

i
o
2
=
ic) to

¥ Io

T HN 5 Ay
whel, A,

=, v

2}
= &
[3]. B. cereus groupe] 2] ¢
It
2

o

[e]
=
A~
T
4 Z < AoH3].

A 27 o= BBL Crystal GP ID system& 5% Z 3}
wet AgAl At AE & Frienid dd9
z23gt 4% AN FeEE AR 5714
agFgATe TEA FHE 7 Ae HHeE A

Crystal Gram-Positive (GP) Identification (ID) system®| -
A4S Hrtekdh

HE B : 1998 1095 E 19999 119 Afold] A=+
|5 de] dqufgol A Eelxe] Hasld 3714
aFFgAT 37dFE UFSZ Crystal GP ID system
o7 BTSN Tl 2 d Aol whe} 3FF
o] API 5% #]|Z¢<] API Coryne, AP1 50 CHB 2 API 20
StrepC. 2 z}z} A th. T3k 2000 5YFE 11€Y
7HA Ao A A&ste] EElEe addd td B
TFHES thA & Crystal GP ID system2 o] &3}o] &
ettt

2 1} 199930 BEElE 37wFe] agdd 1
LE Y] Crystal GP ID system¥} API 579 2
A& Bacilluse] A% & 2 dF ST 8%
2 63%% 31, Corynebacterium& <& oA 90%
7F A ek er. 20006 5ERE 11L71A] FHeq|A] &
g aggA ) e #8&-2 Bacillusyt
41.9%(18/43)%1 2 = Corynebacterium 37.2% (16/43)}
3, olQle gk Fharol 20.9%(9/43)0] At

A 2 : Crystal GP ID system2 7] E-Z 9 A 8t7

N

o

=
=

2+
=

we =l



et

A el AgaTE oA BelHe aR
B w714 aRFIATE TS F e KD
eI

=L

L&A, o144, ol A m B &8 A 2A
= 24}, 1998:133-46.

2. Funke G, von Graevenitz A, Clarridge JE III, Bernard
KA. Clinical microbiology of coryneform bacteria.
Clin Microbiol Rev 1997;10:125-59.

3. Logan NA and Turnbull PCB. Bacillus and recently
derived genera. In: Murray PR, ed. Manual of clinical
microbiology. 7th ed., Washington, D.C.: American
Society for Microbiology, 1999:357-69.

4. Funke G and Bernard KA. Coryneform gram-positive
rods. In: Murray PR, ed. Manual of clinical micro-
biology. 7th ed., Washington, D.C.: American Society
for Microbiology, 1999:442-58.

5. Funke G. Algorithm for identification of aerobic gram-
positive rods. In: Murray PR, ed. Manual of clinical
microbiology. 7th ed., Washington, D.C.: American
Society for Microbiology, 1999:316-8.

oot

ofHfietol|M 2E|== 27]A a2tk M2l BBL Crystal GP ID System 0|28t =X Z1} 27

6. Funke G, von Graevenitz A, Weiss N. Primary
identification of Aureobacterium spp. isolated from
clinical specimens as “Corynebacterium aquaticum”.
J Clin Microbiol 1994;32:2686-91.

7. Nolte FS, Arnold KE, Sweat H, Winton EF, Funke G.
Vancomycin-resistant Aureobacterium species
cellulitis and bacteremia in a patient with acute
myelogenous leukemia. J Clin Microbiol
1996;34:1992-4.

8. Riegel P, de Briel D, Prevost G, Jehl F, Monteil H.
Genomic diversity among Corynebacterium jeikeium
strains and comparison with biochemical
characteristics and antimicrobial susceptibilities. J
Clin Microbiol 1994;32:1860-5.

9. Pascual C, Lawson PA, Farrow JA, Gimenez MN, Collins
MD. Phylogenetic analysis of the genus Corynebac-
terium based on 16S rRNA gene sequences. Int J Syst
Bacteriol 1995;45:724-8.

10. Ruimy R, Riegel P, Boiron P, Monteil H, Christen R.
Phylogeny of the genus Corynebacterium deduced
from analyses of small-subunit ribosomal DNA
sequences. Int J Syst Bacteriol 1995;45:740-6.





