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Microplate Identification System of Enterobacteriaceae

Young Uh, Jeong Seog Son, Gyu Yel Hwang, In Ho Jang, Kap Jun Yoon and Dong Min Seo*

Departments of Clinical Pathology and Medical Information Development*,
Yonsei University Wonju College of Medicine, Wonju, Korea

Background : To access the accuracy and clinical usefulness of microplate identification (ID)
system for the identification of Enterobacteriaceae, we compared microplate ID system with API
20E (bioMérieux, Marcy | Etoile, France)

Methods : Ninety-two cultures of Enterobracteriaceae and one isolate of Aeromonas species were
simultaneously identified by microplate ID system and the API 20E. Twenty biochemical tests used
in microplate ID system were lactose, sucrose, and H2S in Kligler s iron agar media; indole, sucrose,
raffinose, arabinose, trehalose, adonitol, dulcitol, sorbitol, ceilibiose, methy-red, phenylalanine
deaminase, ornithine decarboxylase, lysine decarboxylase, arginine dihydrolase, urease, and citrate
in microplate; and oxidase test. The identification was obtained by considering percent iikelihood
(%I1D), modal frequency and ID score method.

Results : Among the 92 cultures of Enterobacteriaceae and one isolate of Aeromonas species,
agreement rate of identification according to the %ID between microplate ID system and API 20E
were 90.3% to the species level and 97.8% to the genus level.

Conclusions : For the identification of clinical Enterobacteriaceae isolates, the microplate ID
system compares favorably with API 20E in identification accuracy and have the advantage of cost-
saving and easy to use. (Korean J Clin Microbiol 1999;2:135-143)

Key Words : Enterobacteriaceae, Aeromonas, Microplate identification system, API 20E
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Fig. Main screen of microplate ID system for Enterobacteriaceae
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Fig. 2. Screen showing identification results of microplate ID system.
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A 3etetg FAES F3td A&t Microplate
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score7b 7H &2 @ Fol XA g
unacceptable profile2 A 239 1, %ID%} ID score?} 7}
F =8 2% €X e A ¥ %D modal
frequencyel wWa FFZAE BEIFFGod
unacceptable profile¥} doubtful profileZ2 ¥ 7%+ TF
FAAM FY #FH &3 oFEY %D o ")
0.99°]%}°]H excellent identification of genus, 0.95-0.99A}
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Table 1. Identification profiles of microplate ID system for the identification of Enterobacteriaceae

o Options of ID results
Discrepant ID code between %ID and ID score
Concordant ID code between %ID and ID score
1. %ID = 0.99
and modal frequency = 0.1

and modal frequency = 0.01
and modal frequency < 0.01
2. %ID = 0.95
and modal frequency = 0.25
and modal frequency = 0.1
and modal frequency = 0.01
and modal frequency < 0.01
3. %ID = 0.90
and modal frequency = 0.5
and modal frequency = 0.25
and modal frequency = 0.1
and modal frequency = 0.01
and modal frequency < 0.01
4. %ID = 0.85
and modal frequency = 0.75
and modal frequency = 0.5
and modal frequency = 0.25
and modal frequency = 0.1
and modal frequency = 0.01
and modal frequency < 0.01
5. %ID = 0.80
and modal frequency = 1
and modal frequency = 0.75
and modal frequency = 0.5
and modal frequency = 0.25
and modal frequency = 0.1
and modal frequency < 0.1
6. %ID < 0.80
7. According to sum of %ID of same genus
= 0.99
= 0.95
=090

F A=E 743 hFig. 3).
4. Microplate S 9| TJ|}

1999\ 59 Fo dAFANA 8 2FIART
85339 Escherichia coli ¥TaF(ATCC 25922) 1F
2 -70Co WEBEFHFAYD Salmonella typhi,
Salmonella group B, Salmonella group C, Salmonella
group D, Salmonella group E L Shigella sonnei 2+ 3 F

£ 73 Z 95l 10 ube ¥, microplate AT

o Profile class

Excellent identification of genus
Very good identification of genus
Good identification of genus

E3H % API 20E (bioMérieux, Marcy 1’ Etoile, France)
€ FAl Alg3tH . Microplate Y3} API 20Eci A
Salmonella speciesZ T3 8 Lol TFFENA ¢
AAse Aoz FosHg,

2 o

Microplate *§ 7 API20E°|A %ID (%3 &&)7} 90%
o4 #F& Z2 187 F(83.9%) ¢t 7120 F(77.4%)
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Ao, F WA FHEEC] BF 0% FF  #

T QFF2A o] F 61FF(98.4%)7F FFFol 4
tH FHol 4R A G 1FFE API 20EA
Klebsiella pneumoniae® 2.1} microplate Yol A &
Klebsiella oxytocaZ &7 = $1THTable 2). Microplate Y
T} API 20E EFolA %ID7} 90%0°] o] obd 31d3F
T BFTENAE 3357t QNS FEFENA
€ 289 F7F 43 2ui(Table 3), 93TF2 o
2 5 9 %D W& T UX &L FEFEN
A £ 90.3%(84/93)F 1, FEFENAE 97.8%(91/93)R
T}(Table 2, Table 3).
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7} 4zt 3348 0]l 1L ARD, indole, sorbitol#} PAD= 2z}
2+ 1740l en T 7t Aol BUAE B #F
= 30 F2A urease} arabinose, LDC$} sucrose, LDCT
ARD7} ztzh 134 0| th(Table 4). ¥ W 7te] 3
AlEE YA &L glucose, H2S @ ORD Al 8L 100%%
indole, sorbitol ¥ PADE 98.9% 2™ ARD&
97.8%, citrate 96.8%, sucrose 95.7%, arabinose 94.6%,
urease S} LDCE 22t 91.4% T}
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dBAANA = FHAT2 2030702 FF
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EAHor FriEY 571 vidln 238 Q3 Q4
FdEol 2EAA HEZE FEF THE A E 20
Mol del At AP §4 ZzaPe| "t
(12).

2 Aol A microplate H] A3 AP FEo A
92 10wbe e 3 A ¥4 AR EY=
T 5, 10tube YA FEo EAH] AU &
TR ANEL FFAE EZAA A Y3tz indoled}
ORD Al @< /I AAIZ AP on] AAuRE A}
E3RY urease A|PE DAWIA R wlRon, 7E
E3 ol ol L A$7} U Enterobacter, Citrobacter,
Serratia, Edwardsiella, Cedecea T42] T4 8 & &0]7]
A 3] sucrose, raffinose, dulcitol 3} sorbitol B3] A d
< F71319 A, cellibiose BE3 A|H & Escherichia®t
Serratia @49 78 $3 Y Escherichia-Shigellas}
Kluyvera, Leclercia, Leminorella %3719 748 9
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Table 2. Comparison of microplate ID system and API 20E for 62 isolates that likelihoods were equal or greater than 90% in

both ID system

Microplme
1Y system

e :
CFR 4
AL

ECL 6

ECO 13

ESA

KOX 3 l
PN b
MMM

PMI

PRE

PST

PV

SAL

SAT

SHD

SMA

Total 1 4 2 f 13

=

Identification by API 20E

| 3 10

— = Tuotal

AHY CFR EAE ECL ECO ESA KOX KPN MMM PMI1 PRE PST PVU SAL 5AT S5HD SMA

=
-]

L
h

A4

| 2 2 f | 2 I 7 : 62

Abbreviations: ACA, Aeromongs caviae: ALY, Aevomonas vdrophile/caviae; CFR, Chrrobacter freunidit; EAE. Enterobacter
aeroseney: BOL, Enterobacter cloacae; BCO, Escherichia coli; ESA, Eaterobacter sakazaki; KOX, Klebsiella oxvioca; KPN,

Kichsielfa prermoniae subsp. poewmenioe; MMM, Morgan: M meeganii subsp, morganfi; PML Proteis mivabiliss PRE, Providencie

retteert: PET, Providencia stwarii; PVUL Protens valgaris; SAL, Salmonefla species; SAT, Safmonella typhi; SHD, Shigella sonnci;

SMAL Nerrania mmarcescens,

3le] %7189 2™, methyl red A1 @& Klebsiella T3
o] 748 & 91389, oxidase AlB & Aeromonas$t
Plesiomonas® &3 & 93 Frtaiv. =8
microplate ol £F& x| F vjgzd L HIFW
WL AA387) Hstd o3 2 JuAdEE A3t
9t} WA microplatedl] #3333 WA FL 100pL}
250uLE Y¥F microplated] o] de] ATF(1)eA API
rapid 32E¢} 10 wbe & FAl A PIHAE FFES
A2 F FAAEI urease Al Bl E oilS F7HE A
A7EHA F& AL 2UT ZUA AHE WIS 2
7}, WA o) wt& et} e Aole A H
A o] 100uLY) A$E MR AR ] 18] A
Zoe WA 7t 2 ZEXle dAel #AHULH B
AP L oilg A7 Aol Y27 FRA 2 484
Mg FdE 97 FFONAM FP WEeo] SHoE
W3lE QY urease AP oil2 HIME Ao #E
go]3lg o0 PAD ¥ citrate A]@ 2 10 tube B AL
vjA] ¥ BT} BEo] At du¥AI P = glucose
9} lactose T E A¥E microplate F 2 A FeH ot
KIA HjA] oA e wtg-3 dX& B ofe}t FFE 1

Zd7t B#sly] 8 KIA WA 7 Be3ing
KIA ¥jx]2] %F2-S microplate ol ZTFAIZT. EF
microplate ¥jA12] AF FAF S Fo|7] At & W
o 4709] welle]l Aol HEE £ e 47 FFHL
aeksted ALgE AT, ol duddd wat
microplate ¥lA] F-& 250uLE, oilE HF7ete AEL
ORD, LDC, ARD ¥ urease A1g 2 ZFEHAHZ, v
g1t e 2 (18-24AN 22 AT F JAHA
2aZe 53 FFE o2 2 AFS APIA
o}

Microplate '3 7 API 20E2] %ID7} 90%°17¢? &2
v &< 247} 83.9%%} 77.4%2 A microplate FolA F
BAEEe] L TFVF Bou AE FFE FFH
thokaia) ol A3 vl T 5 YA, Microplate
W o 4 K. oxytoca®l &1 API 20E9l A & K.
pneumoniae® FRAENY TF L F L3S indole
Ao o] fEoIY® API 20Ed M & S
liquefaciens$) 2} microplate H ol A S. marcescensRA
27 FE arabinose ¥H-g- AF2| 3to] wEolgltt. olA
d FF i @47 A A3 Ag 2] Ao
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Table 3. Comparison of microplate ID system and API 20E for the identification of Enterobacteriaceae based on likelihoods

of less than 90%

Identification by API 20E system

Microplate
ID system
CFR 1*

CIF 1

CYO

EA2 1

EAS

ECL 4*

ECO 21 1!
KOX

KPN

PST

SAL

SFO

SMA

- Total

CFR CIF EAS ECL ECO KLU KOX KPN PAN PST SAL SFO SLQ SMA

5t 5

3t 3t 8
5 1 3 5 +3]

* Likelihoods of microplate ID system were less than 90% and Likelihoods of API 20E were equal or greater than 90%. < * -

o -

¥ Likelihoods of microplate ID system were equal or greater than 90% and Likelihoods of API 20E were less than 90%.

# Likelihoods are equally less than 90% in both ID system.

Abbreviations were not used in Table 1: CIF, Citrobacter farmeri; EAS, Enterobacter asburiae; KLU; Kluyvera species; PAN,
Pantoea species; SFO, Serratia fonticola; SLQ, Serratia liquifaciens; CYO, Citrobacter youngae; EA2, Enterobacter amnigenus

biogroup 2.

t T390 €3AA He F8F 82 HER
microplate ol 27 YA #E /FE Ha
gletx #Fe FEF TAHE A9 wE5AE
comment file® 73t th. Comment file®] 42 3
5 0 A Al Aol zol FFHol EiA
F ¥ B4 I E(identification code)E ol hatd Al
AF3E AYUE 5 J= W& FFEE £ modal
frequency’} ¥-& #FES 78 T HAF FIHA
d A82 UFAckFig. 2). ¥ 72 microplate P&
KIA ®iA] ¢} SIM vjA)| & A}8-3t7] W&o F7HA-ESL
ol Jt& AR L£BAE HUE F ez dA
2 22719 3 AldS UAE & e TH P
a8y SIM Hi XM HSE 3F YA se dFL2 &
L gA3717t o8& @] U

£ 479 microplate F& Al@HHol AW FF
WAl i B3 F&=r 23 B FAo FHA
e FFol Jovt YA E ALE-37] Wil fEY]
Zol A mAMAY FFE HFd7] W E
halophilic vibrioso] W3 A|@3717F g3, 3%
W ujgEjof SRR A& TFL & 5 gy o=
A E ARAIH AL JFste WYy A8
34 299 4Y /& WA BES AFAPS
A& Y gFe THFTE A3 microplate
reader® AHERVEF ANE A$dte T2aPe A

ol Bag Aoz AL
2 o

Hi & ' Microplate ZF ¥ FUAT T3 F&=
9t 43 F8AS H7HE7] A8t microplate B 7
API20EE ®| w3t}

o B AHATE 928 F 9 Aeromonas 15
© 2 microplate B3} API 20EE F Ao AlP3H}.
Microplate E8¥ e Ase} A1d F53} €4 KA
iR e] AMEF nFeAe MY HS A AE,
microplate®] indole A4 Al ¥, sucrose, raffinose,
arabinose, trehalose, adonitol, dulcitol, sorbitol & cellibiose
o] 871x] ZEE A E 3} methyl-red A]E, phenylalanine
deaminase, ornithine decarboxylase, lysine decarboxylase,
arginine dihydrolase, urease R citrate A]@2 167}4] 9}
oxidase AP L E33ld 20712 FATHLTE B
A& %73 & & (percent likelihood), modal frequency ¥ ID
score & o] &34}

d I 2aFe FWAZTH 1759 Aeromonas
o] microplate J# API20E2] T3 & & W& T34
&L FEFENAE 903%B493)K 1, FEFE
A& 97.8%(91/93)A T}

2 B dAAANAN REHEe ZUATY TR
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Table 4. Thirty species showing discrepancies of biochemical reactions between microplate ID system and API 20E system

Identification results

Biochemical reactions

D %ID Code No.

CFR (CFR)

CFR (CFR)
CIF (CIF)
CYO (CFR)
KOX (KOX)
SMA (SMA)
SMA (SMA)
ECL (ECL)
KOX (KOX)
KPN (KPN)
KPN (KPN)
KPN (KPN)
KPN (KPN)
SMA (SLQ)
SMA (SLQ)
SMA (SMA)
SMA (SMA)
PMI (PMI)
SMA (SLQ)
ECO (KLU)
PVU (PVU)

74.6 (99.8)
99.6 (99.9)
100.0 (87.2)
80.4 (52.7)
99.8 (97.8)
99.9 (99.7)
57.8 (99.7)
70.5 (94.3)
99.9 (97.9)
99.2 (93.9)
99.9 (63.1)
98.2 (93.9)
99.2 (98.1)
99.9 (78.1)
99.9 (78.1)
100.0 (81.3)
99.9 (81.3)
100.0 (99.9)
100.0 (78.1)
91.6 (83.9)
100.0 (99.9)

KOX (KOX) 91.5(97.8)
SMA (SMA) 98.7 (93.6)
ECO (ECO) 90.7 (98.1)
KOX (KPN) 99.8 (95.0)
ECL (ECL) 86.0(94.3)
MMM (MMM)100.0 (99.9)
SMA (SMA) 99.9 (81.3)
EA2 (EAS) 90.2(67.7)
SAL (SAL) 999 —

URE LDC 7A§A_SUC CIT ARD IND SOR PAD

* Negative in API 20E system and positive in microplate ID system.
¥ Positive in API 20E system and negative in microplate ID system.
Parenthesis means the results of API 20E system.

Abbreviations were not used in Table 2 and Table 3: URE, urease; LDC, lysine decarboxylase; ARA, arabinose; SUC, sucrose; CIT,
citrate; ARD, arginine decarboxylase; IND, indole; SOR, sorbitol; PAD, phenylalanine deaminase.
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