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Background: Matrix-assisted laser desorption ioniza-
tion-time of flight mass spectrometry (MALDI-TOF MS)
has been used for the identification of bacteria world-
wide. To our knowledge, the evaluation of MALDI-TOF
MS for the identification of bacteria in Korea has not
been studied. In this paper we compared the identi-
fication results of aerobic bacteria using MALDI-TOF
MS to those results using conventional biochemical
methods.

Methods: We evaluated the performance of a MALDI-
TOF MS system (Bruker Daltonics, Leipzig, Germa-
ny) on consecutive aerobic isolates collected from
January to February of 2011 which were identified
using conventional methods (biochemical testing and
commercial identification kits). Either directly smear-
ing onto the target plate or protein extraction meth-
ods were additionally used if no reliable or dis-
cordant results were obtained.

Results: Among 523 isolates tested, 506 (97%) iso-
lates had valid scores (=2.0), 11 (2%) isolates gave
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intermediate scores (1.7< score <2.0), and 6 (1%)
isolates yielded no reliable identification (score
<1.7). Of the 506 valid results (score =2.0) by
MALDI-TOF MS, the identification matched at the
species level in 486 (96%) isloates, matched at the
genus level in 17 (3%) isloates, and was discordant
at the genus and species levels in 3 (1%) isloates.
Conclusion: The overall matching rate at the species
level of MALDI-TOF MS was very high. When
MALDI-TOF MS did not yield reliable results by di-
rect smear, additional direct smears or protein ex-
traction methods could be used to obtain better
results. Our results showed that MALDI-TOF MS is a
very useful method for the identification of aerobic
bacteria isolated in clinical microbiology laboratories.
(Korean J Clin Microbiol 2012;15:60-66)
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Table 1. Comparison of conventional and MALDI-TOF MS identification for aerobic bacteria

Number (%) of MALDI-TOF MS identification

Identification using conventional methods or
automated commercial kits (No.)

High score (=2.0)

Low score (1.7-<2.0)

NR
MS MG M MS MG M
Gram-positive cocci
Enterococcus faecium (41) 40 1
Enterococcus faecalis (33) 33
Enterococcus hirae (1) 1
Enterococcus durans (1) 1
Subtotal of enterococci (76) 74 (97) 2 (3)
Staphylococcus aureus (22) 22
Staphylococcus capitis (1) 1
Staphylococcus caprae (2) 1 1
Staphylococcus epidermidis (8) 5 1 1 1
Staphylococcus haemolyticus (5) 4 1
Staphylococcus lugdunensis (1) 1
Subtotal of staphyloococci (39) 33 (85) 1 (3) 3.8 2 (5)
Gram-negative bacilli
Citrobacter braakii (2) 1 1
Citrobacter freundii (8) 8
Citrobacter koseri (1) 1
Enterobacter aerogenes (14) 13 1
Enterobacter cloacae (19) 16 2 1
Escherichia coli (142) 140 2
Hafnia alvei (1) 1
Klebsiella oxytoca (3) 2 1
Klebsiella pneumoniae (61) 61
Morganella morganii (2) 2
Pantoea sp. (1) 1
Proteus mirabilis (4) 4
Proteus vulgalis (1) 1
Raoultella planticola (1) 1
Serratia liquefaciens (1) 1
Serratia marcescens (10) 10
Subtotal of Enterobacteriaceae (271) 260 (96) 6 (2) 4 (2) 1 (1)
Acinetobacter baumannii (57) 55 1 1
Acinetobacter Iwoffii (2) 1 1
Acinetobacter ursingii (1) 1
Alcaligenes xylosoxidans (1) 1
Burkholderia cepacia (3) 1 2
Chryseobacterium indologenes (1) 1
Pseudomonas aeruginosa (48) 47 1
Pseudomonas fluorescens (3) 2 1
Pseudomonas putida (3) 2 1
Stenotrophomonas maltophilia (18) 14 3 1
Subtotal of GNFB (137) 119 (87) 8 (6) 32 2 (1) 1 () 1 () 32
Total (523) 486 (93) 17 3) 3 (0.6) 9 () 1 (0.2) 1 (0.2) 6 (1)

Abbreviations: MS, matching at the species level; MG, matching at the genus level; NM, non-matching; NR, not reliable identification with

score <1.7; GNFB, glucose nonfermenting bacilli.
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Table 2. Results of MALDI-TOF MS identification after direct smear and protein extraction methods

No. of repetition direct smear

No. of protein extraction

Score of . No. of
direct method Comparison isolates
MS MG NM NR MS MG M NR
High (=2.0) MG 12 1 11 2 9 1
NM 2 2 2
Low (1.7-<2.0) MG 1 1 1
NM 1 1 1
NR-ID (<1.7) 6 2 4 3 1 2
Total 22 4 12 2 4 5 11 3 3

Abbreviations: MS, matching at the species level; MG, matching at the genus level; NM, non-matching; NR, not reliable identification.
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Table 3. Results analysis of the additional test using direct and protein extraction methods in the samples showing matching at genus level

or non-matching on the initial analysis

Presumed cause

Conventional ID (No.) MALDI-TOF MS ID (No.) of discordance Remarks

Enterococcus faecium (1) Enterococcus raffinosus (1) M The 16S rRNA sequencing identification was E.
faecium

Acinetobacter baumannii (1) Acinetobacter genomospecies 3 (1) \'% The rpoB gene sequencing identification was
Acinetobacter genomospecies 3

Burkholderia cepacia (2) Burkholderia cenocepacia (2) T B. cenocepacia belongs to the B. cepacia complex
group

Enterobacter cloacae (1) Enterobacter asburiae (1) T E. asburiae belongs to the E. cloacae complex
group.

Pseudomonas fluorescens (3) Pseudomonas libanensis (1) T P. libanensis, P. extremorientalis and P. gessardii

Pseudomonas extremorientalis (1)

Pseudomonas gessardii (1)

Pseudomonas libanensis (1)
Pseudomonas monteilii (1)

Raoultella orinithionolytica (1)

Pseudomonas putida (2)
Raoultella planticola (1)

Stenotrophomonas maltophilia (3)  Pseudomonas hibiscicola (1)
Pseudomonas beteli (2)

belong to the P. fluorescens group

T P. libanensis belongs to the P. fluorescens group.
P. monteilii belongs to the P. putida group

M The 16S rRNA sequencing identification was R.
planticola

T P. hibiscicola and P. beteli are heterotypic

synonyms of S. maltophilia

Abbreviations: M, MALDI-TOF MS database related; V, Vitek2 database related; T, taxonomical. A discordant isolate might belong to multiple

categories.

Table 4. Analysis of the no reliable identification results of MALDI-TOF MS

MALDI-TOF MS with:

Conventional ID (No. of isolates)
Direct method, 2nd

16S sequencing
Extraction method

S. caprae (1.7-<2.0)

S. epidermidis (1.7-<2.0)
No reliable identification
No reliable identification
No reliable identification
No reliable identification

Staphylococcus caprae (1)
Staphylococcus epidermidis (1)
Acinetobacter Iwoffii (1)
Pseudomonas aeruginosa (1)
Pseudomonas putida (1)
Pantoea sp. (1)

S. caprae (=2.0) Not tested
S. epidermidis (=2.0) Not tested
Acinetobacter genomospecies (=2.0) A. guillouiae
P. aeruginosa (=2.0) Not tested
No reliable identification P. putida

No reliable identification Pantoea septica
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