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Assessment of VITEK2 Compact automatic microbial
analysis system for Staphylococcus in raw milk

LIN Jie ZHANG Jing-Yan WANG Lei WANG Hai-Rui ZOU Lu ZHU Yong-Gang
BIAN Ya-Bin LI Jian-Xi YANG Zhi-Qiang WANG Xu-Rong’

(Lanzhou Institute of Husbandry and Pharmaceutical Science of CAAS, Engineering & Technology Research Center of
Traditional Chinese Veterinary Medicine of Gansu Province, Lanzhou, Gansu 730050, China)

Abstract: [Objective] In order to evaluate the VITEK2 Compact automatic microbial analysis
system in identifying Staphylococcus in raw milk. [Methods] We isolated 52 strains of
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Staphylococcus from milk samples from Xining, Baiyin and Xi’an, and these strains were identified
by VITEK2 Compact. Then, we compared the results obtained from VITEK2 Compact to the results
from Gram's staining, catalase test, plasma coagulase test and 16S rRNA gene sequence analysis.
Furthermore, the stability of this system was tested by identifying the coagulase negative and
positive Staphylococcus at different concentrations. [Results] With 16S rRNA gene sequence
analysis as the reference standard, the coincidence rate of this system reached 96.15% for
Staphylococcus at “Genus” level. With plasma coagulase test as the reference standard, the
coincidence rate of this system was 92.86% for the coagulase negative Staphylococcus while 50% for
the coagulase positive Staphylococcus. When it came to “Species” level, the coincidence rate of this
system was only 44.23%. In stability test, coincidence rate was 100% and the reliability of appraisal
result did not change by bacteria liquid concentration. [Conclusion] In conclusion, VITEK2
Compact automatic microbial analysis system could be used to identify Staphylococcus in milk at
“Genus” level.

Keywords: VITEK2 Compact automatic microbial analysis system, Staphylococcus, 16S rRNA gene
sequence analysis, Accuracy, Stability
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Table 1 Quantity and source of the milk samples 2 16S rRNA
Xining, Baiyin, Xi’an,
Samples  Qinghai  Gansu  Shaanxi o 100%  VITEK2 Compact
Milk 5 77 183 265
0 75 182 257
. 92.86%
Normal milk
5 2 1 8 50%
Mastitis milk VITEK2 Compact
42 (80.77%)
2 9 (17.31%)
5 4
" 1 3
1.2.2 VITEK2 Compact RHLE:
“Excellent” 26
0.5070.63 (50.00%) 13 (50.00%)  “Vi
. . e
VITEK2 ’ ) Y
Good” 9 (17.31%) 3 (33.33%)
Compact
“Good” 9 (17.31%) 4 (44.44%)
1.2.3  16S rRNA EEFF5| 247
“Acceptable” 8 (15.38%) 3
DNA DNA
(37.50%)
Bacterial identification PCR kit
VITEK2 Compact
16S rRNA P
_ 96.15%
(http://ncbi.nlm.nih.gov/) BLAST
44.23% “o”
16S rRNA
38.78% “©o7 40%
VITEK?2 Compact
124 RFEREMEHRN: VITEK2
Compact 16S rRNA
(XA143 ) 3
(BYs-4 ' 22 mumEMsR
. 72JN 2, u:,\El‘ =
1 0.51 0.57 0.63 B
BY89-4 3
3
2 ER540H ( 1A) XA143
21 KEFERFTEER 3
16S rRNA 52
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Table 2 Comparison of identification results by the VITEK2 Compact system and the 16S rRNA gene sequence analysis

VITEKE 2 16S rRNA
VITEKE 2 system 16S rRNA gene sequence analysis
Plasma

No. coagulase test Idegeiiijletl;ion Reliability (%) Level Times Idelr;t;i;lzion Reléoa/lz)ility GS;?:EE;?Q
BYDT3 = 99 E 3 96 NR_036901.1
BY67-3 - 98 E 1 98 NR_036901.1
BY69 - 98 E 2 98 HG934378.1
BY98 - 98 E 1 95 NR _036901.1
BYGZ123 - 98 E 1 99 KT003269.1
BYGZ132 - 98 E 1 99 KJ783386.1
XA3 - 89 G 1 99 NR_036901.1
XA7-1 B 89 G 2 99 HG934378.1
XA9 - 85 A 1 99 GN426805.1
XAl4 - 93 VG 1 99 KM886273.1
XA63 - 90 G 1 96 NR_036901.1
XA73-1 - 92 G 2 99 NR_036901.1
XA110-3 - 96 E 1 99 HG934378.1
XA131 B 96 E 1 99 IN426803.1
XA140-1 - 97 E 1 99 NR036901.1
XA140-2 - 98 E 1 99 JN426805.1
XA149 - 99 E 1 99 NR036901.1
XA156 - 99 E 1 99 KJ783386.1
XA171-2 - 98 E 1 99 NR036901.1
XA172-1 B 94 VG 1 99 NRO036901.1
BY52-2 - 86 A 1 99 FJ591157.1
BY75 - 97 E 2 96 FN393797.1
XA31-2 - 97 E 1 98 HG941660.1
XA33-2 - 97 E 1 98 HG941660.1
XA51 - 96 E 1 99 FN393797.1
XA83-2 B 89 G 1 97 HG941660.1
XA105-2 - 93 VG 1 99 HG941660.1
XAl12-3 - 96 E 1 99 HG941660.1
XA140-3 - 99 E 1 96 NR036901.1
XAl141 - 93 VG 1 99 HG941660.1
XA142 B 90 G 1 97 HG941660.1

C )
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C )
XAl143 B 94 VG 1 99 KP32495.1
XAl54 B 87 A 1 99 HG941660.1
XAl61 - 89 G 1 99 HG941660.1
XA162 - 93 VG 1 99 HG941660.1
XA168 - 97 E 1 99 HG941660.1
BY35 B 91 G 2 96 HM217991.1
QH11 B 87 A 1 99 FJ405318.1
XA39-2 B 95 VG 1 99 KJ571206.1
XAll6-1 - 97 E 1 97 KJ571206.1
XA88-1 - 93 VG 1 99 KC153123.1
XA 110-1 - 94 VG 1 99 KJ540934.1
QHI1 F 99 E 1 99 KF999668.1
QH13 F 86 A 2 99 CP007659.1
QH16 * 87 A 1 99 CP003045.1
XA29 + 38 A 1 99 CP007676.1
BY89-4 + 99 E 1 99 CP013137.1
XAA2-3 F 90 G 1 97 KP085871.1
QH9 F 99 E 1 99 AB681718.1
QH4 F 99 E 2 99 CP006630.1
QH8 * 97 E 2 99 CP006630.1
XA61 + 87 A 2 98 CP007454.1
BY XA
QH . + .E Excellent VG Verygood G Good A Acceptable.

Note Strains that number begin with BY were isolated from the milk sampled from Baiyin; Strains that number begin with XA were isolated

from the milk sampled from Xi’an; Strains that number begin with QH were isolated from the milk sampled from Xining. —: Negative; +:
Positive. E: Excellent; VG: Very good; G: Good; A: Acceptable.
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Table 3 Coincidence rate of main Staphylococcus identificated by VITEK2 Compact system

VITEK2
Species Total Coincidence number Coincidence rate (%)
20 14 70.00
Staphylococcus chromogenes
i 16 3 18.75
Staphylococcus haemolyticus
. - 4 1 25.00
Staphylococcus epidermidis
10 4 40.00
Staphylococcus aureus
2 1 -

Other coagulase negative Staphylococcus
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Figure 1 Staphylococcus aureus (A) and Staphylococcus haemolyticus (B) appraisal of stability
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