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SUMMARY

Background: The challenge in the use of MALDI-TOF MS for detection of microorganisms in culture-positive
blood bottles is sample preparation. This study aimed to evaluate the accuracy of an in-house blood culture pre-
treatment kit coupled with MALDI-TOF MS system for directly identifying pathogens.

Methods: A total of 114 blood samples were pre-enriched and identified using an in-house blood culture pretreat-
ment kit and MALDI-TOF MS. The performance of the methods was compared to that of the conventional bacte-
rial culture plus VITEK®2 Compact.

Results: The kit showed high identification rates for both Gram-negative and Gram-positive bacteria, compared
to that of conventional bacterial culture (p > 0.05). The identification rate of Gram-negative bacteria using the se-
rum separator tube method was significantly higher than that of Gram-positive bacteria and yeasts (p < 0.05).
Conclusions: The kit can be used for the pretreatment of blood culture bottles, which can significantly shorten the
identification and reporting times.
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malinlin@beihua.edu.cn tions associated with high morbidity and mortality [1,2].
Rapid identification of pathogenic microorganisms and
their associated resistance patterns is a prerequisite for
rational antibiotic treatment and can reduce mortality
from bloodstream infections [3,4]. At present, blood
culture remains the gold standard for diagnosing blood-
stream infections, and rapid and accurate identification
of pathogens and correct initial antibiotic treatment are
particularly important for sepsis [5,6].

In recent years, a new mass spectrometry technology for
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the rapid detection of pathogenic bacteria has rapidly
developed in clinical applications, characterized by ra-
pidity and low cost. One of the key challenges in utiliz-
ing matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) for the di-
rect detection of microorganisms in culture-positive
blood samples lies in the optimization of sample prepa-
ration techniques [7,8].

The Skyray MicroTyper MS (Jiangsu Skyray Biotech-
nology Co., Ltd., Jiangsu, China) is a novel MALDI-
TOF MS instrument developed in 2015 that received
community European-marked in vitro diagnostic (IVD)
clearance in August 2020 [9]. Recently, the MicroTyper
MS was evaluated for clinical isolates locally in China,
and it showed comparable identification performance to
the two main commercial MALDI-TOF MS systems
available for routine use: V-K MS (VITEK, bio-
Merieux, Marcy I’Etoile, France) and MALDI Biotyper
systems (Bruker Daltonics, Bremen, Germany) [10,11].
Kangmei blood culture preparation kit (Kangmei Bio-
technology Co., Ltd., Shenzhen, China) is a recently de-
veloped pretreatment method to improve the perfor-
mance of direct MicroTyper MS identification from
positive blood culture, which was produced locally in
China, with the aim of increasing sensitivity. However,
the analytical performance of this assay has not been
studied in large prospective clinical samples. Addition-
ally, the performance of MicroTyper MS for the routine
identification of microorganisms has not been exten-
sively evaluated in clinical microbiology laboratories in
China.

This study aimed to compare the diagnostic perfor-
mance of in-house MicroTyper MS with that of V-K
MS combined with a serum separator tube® (IN-
SEPACK, ST535CG, Division of China, Sekisui MED-
ICAL Co., Ltd., Tokyo, Japan) and a blood culture pre-
treatment kit.

MATERIALS AND METHODS

A total of 114 positive blood culture bottles were col-
lected from our Clinical Microbiology Laboratory from
April 2022 through December 2024, including 47 aero-
bic bottles, 37 anaerobic bottles, and 30 yeast samples.
After positive cultures were obtained, routine micros-
copy was performed, followed by routine mass spec-
trometry and fully automated bacterial identification ac-
cording to the reference [6,7]. A flowchart of the pro-
cess is shown in Figure 1.

The kit consists of six parts: lysis solutions A and B, ex-
traction solution, substrate solution, 75% ethanol, and
sterile water. In summary, the procedure for preparing a
positive blood culture specimen (1 mL) involves the fol-
lowing steps: First, the specimen is transferred to a
1.5 mL EP tube, followed by the addition of 200 pL of
lysis solution A. The mixture is then vortexed for 10
seconds and incubated at room temperature for 3 min-
utes. Subsequently, it is centrifuged at 13,000 g for 1

minute, and the supernatant is carefully discarded. Next,
the EP tube is centrifuged again at 13,000 g for 1 min-
ute, and any remaining supernatant is removed. Lysis
solution B is added to the samples, which are subse-
quently mixed thoroughly using a pipette and allowed to
stand at room temperature for 2 minutes. An equal vol-
ume of extraction solution is added to the mixture and
combined using a pipette. Using a micropipette, 1 pL of
the super-natant is transferred to the sample spot on the
MicroTyper MS target plate in the instrument for identi-
fication. Next, the following process was conducted
using a published method [9]: V-K MS analysis was
performed using V-K MS MALDI-TOF with MylaLab
software (v. 4.8.2-0) and a database (v. 3.2). The Micro-
Typer MS test was performed to analyze the results
using the MicroTyper with Acquirer version 3.0. The
database contains the mass spectra of 3, 782 strains and
375 species. MicroTyper MS recommended cutoffs for
identification are “acceptable species” if score > 2.0,
and “acceptable genus” if score > 1.7. Meanwhile, we
performed the serum separator tube® as a control [10].
If the pretreatment methods or device results do not
match at the species level, sequence analysis was per-
formed in consultation with a reference [11]. Statistical
analysis was conducted using SPSS software version
20.0. The y>-test, Fisher’s exact probability test, or non-
parametric tests were applied as appropriate. A p-value
of less than 0.05 was considered to indicate a statistical-
ly significant difference.

RESULTS AND DISCUSSION

The coincidence rate of the kit for Gram-negative bac-
teria was 100%, while it was 98.2% for the tube®; the
coincidence rate of the kit for the Gram-positive bacte-
ria was 96.42%, while it was 75% for the tube®; and the
yeast identification in the tube® was 13.3% (4/30) (Ta-
ble 1). The identification rate of yeasts using the tube®
was lower. Two pretreatment methods were used to
identify the detection rates of aerobic and anaerobic
blood culture bottles: the detection rate of the kit for
aerobic bottles was 100% (47/47) and that of anaerobic
bottles was 97.29% (36/37), the detection rate of the
tube® was 89.36% (42/47) in aerobic bottles and
86.48% (32/37) in anaerobic bottles (p > 0.05). The
positive rate of the tube® was 13.3% in yeast bottles.
Additionally, the overall identification rates of V-K MS
and MicroTyper MS were 98.2% (112/114) and 97.36%
(111/114), respectively, compared with the different
pretreatment methods. The identification rates of V-K
MS and MicroTyper MS were 91.2% (104/114) and
92.98% (106/114), respectively, after the pretreatment
by the tube® (p > 0.05), as shown in Table 2. Both mass
spectra were consistent with V-K 2 Compact data.
There were 6 misidentifications produced by Micro-
Typer MS, and seven by VITEK MS using the tube®.
Both instruments correctly identified four strains from
all strains of yeasts at the genus level. Except for those
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Table 1. Comparison of strains directly identified by in-house MALDI-TOF MS system MicroTyper MS and Vitek MS (bio-
Meriux) with the kit method (%).

MicroTyper MS Vitek MS
Species
species no detection species no detection
Gram-negative bacteria (n = 56) 56 0 56 0
Escherichia coli (n = 29) 29 0 29 0
Kiebsiella pneumoniae (n = 15) 15 0 15 0
Kiebsiella aerogenes (n = 2) 2 0 2 0
Enterobacter cloacae (n = 4) 4 0 4 0
Acinetobacter baumannii (n = 2) 2 0 2 0
Citrate bacteria (n =1) 1 0 1 0
Pseudomonas aeruginosa (n = 3) 3 0 3 0
Gram positive bacteria (n = 28) 25 2 27 1
Staphylococcus hominis (n = 9) 9 1 8 1
Staphylococcus aureus (n = 8) 8 0 8 0
Staphylococcus epidermidis (n = 5) 4 1 5 0
Streptococcus agalactiae (n = 2) 2 0 2 0
Enterococcus (n = 4) 4 0 4 0

Table 2. Comparison of strains directly identified by in-house MicroTyper MS and Vitek MS (bioMeriux) with blood separa-
tion tube method (%).

MicroTyper MS Vitek MS
Species
species no detection species no detection
Gram-negative bacteria (n = 56) 55 0 56 0
Escherichia coli (n = 29) 29 0 29 0
Kiebsiella pneumoniae (n = 15) 15 0 15 0
Pneumogenic klebsiella (n = 2) 2 0 2 0
Enterobacter cloacae (n = 4) 4 0 4 0
Citrate bacteria baumanii (n = 2) 2 0 2 0
Citrate bacteria (n =1) 1 0 1 0
Pseudomonas aeruginosa (n = 3) 3 0 3 0
Gram-positive bacteria (n = 28) 22 6 21 7
Staphylococcus hominis (n = 9) 6 3 5 4
Staphylococcus aureus (n = 8) 7 1 7 1
Staphylococcus epidermidis (n = 5) 3 2 3 2
Streptococcus agalactiae (n = 2) 2 0 2 0
Enterococcus (n = 4) 4 4 4 0
Yeasts (n = 30) 4 26 4 26
Candida albicans (n = 10) 1 9 1 9
Candida glabrata (n = 10) 2 2
Candida tropicalis (n = 10) 1 9 1

Clin. Lab. 12/2025 3



Lingli Song et al.

Collection of 114
nonduplicate positive
blood culture samples

A

30 yeast blood culture spiked

Routine identification with
VITEK® 2 compact and
MALDI-TOF MS

84 clinical baterial blood

Pre-treatment
by the serum
separator tube

4

v A 4

Pre-treatment Pre-treatment
by the serum by a blood
separator tube culture kit

A

Identify by MALDI-TOF
MS (VITEK) and in-house
microTyper MS

Molecular identification
of discrepant results

Identify by MALDI-TOF MS
(VITEK) and in-house
microTyper MS

'

Overall performance evaluation of MALDI-TOF MS (VITEK) and in-house microTyper MS
combined with pre-treatment by the serum separator tube and a blood culture kit.

Figure 1. Flowchart of the study design.

strains, genus-level findings were consistent with the
species results.

There were 2 misidentifications produced by Micro-
Typer MS and one by V-K MS with a blood culture pre-
treatment kit. The strain incorrectly identified was
Staphylococcus hominis and Staphylococcus epidermi-
dis by MicroTyper MS, and one strain of Staphylococ-
cus hominis by V-K MS. There were 6 misidentifica-
tions produced by MicroTyper MS, and seven by
VITEK MS using a blood separation tube method.
Three strains of Staphylococcus hominis, one strain of
Staphylococcus aureus, and two strains of Staphylo-
coccus epidermidis. In addition, the instrument correctly
identified all the Enterococcus at the genus level. Four
strains of Staphylococcus hominis, one strain of Staphy-

lococcus aureus, and two strains of Staphylococcus
epidermidis were identified by V-K MS. Both instru-
ments correctly identified four strains from all strains of
yeasts at the genus level. Except for those strains,
genus-level findings were consistent with the species re-
sults.

We conducted a side-by-side comparative performance
evaluation of two blood culture pretreatment methods
and commercial MALDI-TOF MS systems. The aver-
age identification rate using the kit was higher than that
achieved using the tube®. The kit showed a high iden-
tification rate for both the Gram-negative and -positive
bacteria. The identification rate of Gram-negative bacte-
ria was significantly higher than that of Gram-positive
bacteria using the tube®. The low identification rate of

Clin. Lab. 12/2025



Assessment of Two Pretreatment Methods

the tube® for Gram-positive cocci indicated that the kit
was superior. The tube® is based on centrifugal precip-
itation to enrich the bacterial liquid [12]; the enriched
bacteria are then treated without blood cell fragmenta-
tion. This indicates that the quality and performance of
MicroTyper MS can meet clinical requirements in Chi-
na [13,14].

In general, our findings demonstrate that both V-K MS
and MicroTyper MS perform comparably in the identi-
fication of common microorganisms encountered in
clinical laboratories. They possess similar methodolo-
gies and no statistical differences in the number of iso-
lates identified, misidentified, or not identified by either
system [15,16]. The kit has several advantages, includ-
ing low cost and strong practicality, and it requires only
a low-speed centrifuge. The detection was fast, and the
turnover time was short (15 minutes) for extracting
pathogenic bacteria from blood culture bottles, and the
extracted purity was high. In addition, without exces-
sive transfer, washing, and other processes, it is not easy
to cause biological safety risks such as aerosols. How-
ever, the shortcoming was that the extracted purity with
the tube was not high [17].

CONCLUSION

In-house pretreatment kit of blood culture kit was found
to be equivalent to VITEK® MS kit and superior to the
serum separator tube® in direct identification of mi-
crobes from positive blood cultures by MicroTyper MS
analysis. The kit can be used for the pretreatment of
positive blood culture bottles. It has a higher identifica-
tion rate, shorter identification cycle, and is simpler to
operate than the serum separator tube®. As a result of
this study, we have integrated direct MicroTyper MS-
based identification from positive blood cultures into
our routine diagnostic workflow.
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