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Biochemical results of several different serotypes of Salmonella and
divergence analysis of matrix-assisted laser desorption ionization
time-of-flight mass spectrometry ion peaks
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(Guangzhou Institute of Food Inspection, Guangzhou 511400, China)

ABSTRACT: Objective To explore the differences of biochemical results and ionic peaks in time-of-flight mass
spectrum from different serotypes of Salmonella. Methods A total of 10 different serotypes of Salmonella were
selected and the serum types were confirmed. The VITEK2 automatic microbial identification instrument was used
for biochemical analysis, and matrix-assisted laser desorption ionization time-of-flight mass spectrometry was used to
obtain protein fingerprints and analyze the difference of ion peaks. Results There were no differences in 33
biochemical results of urease, lysine, H,S and so on in 10 serotypes of Sal/monella, while there were individual
differences in 14 reaction results of L-proline aramine enzyme, alkali production of lactate, O/129 tolerance and so
on. A total of 10 ion peak databases with different identification types of Salmonella were established, and it was

found that the strains had completely different ion peaks: Sa/-01 had 83701.14 ion peak, Sal-03 had 5462.553,
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10927.51 ion peaks, Sal-06 had 3013.925 and 6035.049 ion peaks, and Sa/-07 had 3030.747, 6026.629, 6067.12 ion

peaks, respectively. Conclusion There are some differences in biochemical results between different serotypes of

Salmonella. Basic data of different ionic peaks of Salmonella with different serotypes can be obtained by

MALDI-TOF-MS analysis.

KEY WORDS: Salmonella; serotype; biochemical identification; matrix-assisted laser desorption ionization

time-of-flight mass spectrometry
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Table 1 Confirmation results of serological identification
Wk GR S ML E2 i (type)
Sal-01 4,12:b:1,2 Paratyphi B Z. 75 Il /3 3€
Sal-02 1,3,19:g,s,t:- Dessau {4
Sal-03 18:Z4,Z53:- 17
Sal-04 6,7:m,t:- m
Sal-05 6,7:g,m,s: Montevideo
Sal-06 9,12:g,m:- Enteritidis } %
Sal-07 48:¢,75):- MMla 51V
Sal-08 4,5,12:i:1,2 Typhimurium F {5 %€
Sal-09 8,20:24,223:- B ECA
Sal-10 4,12:i:1,6 g 2
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HRW, 08 2.2.2 7l VITEK GN K7 %%, X
RTG530, 15 W TR EAT AN [ A Ak s iy 278
EFEER, Wk 2 . R 2 WAL, REIMER T
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FAME; Sal-08 FLEREL W A FAE, LAY N Pk, Sal-04.
Sal-06 O/129 M52 Ay Bk, LAY B Sal-05 D-27 24
B, HABIE K BAYE; Sal-01. Sal-04. Sal-08. Sal-108 D-
EEARNE I BAPE, AL BIPE; Sal-03 2RI R BN [
P, HAlY Ky BE; Sal-01. Sal-02., Sal-06. Sal-08. Sal-10
BEFIER - 08k B, EoAth ¥ R B, Sal-06. Sal-07 .
Sal-08 . Sal-10 i 2 1R 77 e Wi Sy B M, JFCAth 137 28 BH 42
Sal-01. Sal-05. Sal-07 y-#&ABFERBEENIIME, HALE Y
FHE; Sal-03 o-ZUMEH I R BAPE, HoAh¥ R BHYE; Sal-02.
Sal-05 5-T-# 2G0T I PHAE, ALY N AN, Sal-07 BER
TR BAPE, AR BAYE; Sal-04. Sal-05 B-4i7% 81T WG
PR, HAt 3 A B
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Table 2 Difference biochemical results of different serotypes of Salmonella

45  H,S ProA

ILATK  OI129R dMAL dTAG ODC SUCT LDC TyrA GGT URE AGAL 5KG PHOS BGUR

Sal-01  + - + +
Sal-02
Sal-03
Sal-04
Sal-05
Sal-06
Sal-07
Sal-08
Sal-09
Sal-10

+ +
+

+ o+ o+ o+ o+ o+
| o+ o+ o+
Lo+ o+ o+ o+ +

+ o+ o+ o+ + +

+ o+ o+ o+ o+ L+ o+ o+t
+ o | |

+ o+ o+ o+ o+ o+ o+

+ o+ o+

+ + - - + - + -
+ + + - + + -
+ + + - - +

+ + + - + - +

+ + - - + + +

+ - + - + - + -
+ - - - + - - -
+ - + - + - + -
+ + + - + - + -
+ - + - + - + -

1:: ProA- L-JHZ R 35 M B, ILATK-FLIREL 7B, O129R- O/129 ifi4 52, AMAL- D-Z 24, dTAG- D-¥5 k&4, ODC-1% 2 MR i R JilE, SUCT-353A
R &R i, LDC-H 22 R N ¥R I, TyrA-1& 22 05 Me B, GGT-y-#F AWMt B i, URE-JRE N}, AGAL-o-FZLWHTEF, SKG-5-H-H 455417,

PHOS- W 1i, BGUR-S-HI A M H B A . “+7: B, -7 Btk
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Fig.1

Mass spectrums of 10 strains of Sa/monella with different serotypes
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Table 3 Results of main differential ionic peaks of Salmonella with different serotypes (m/z)

P Sal-01 Sal-02 Sal-03 Sal-04 Sal-05 Sal-06 Sal-07 Sal-08 Sal-09 Sal-10
1 2094.877  2094.029  2093.809 2803.69 2094.304 2802.603 3030.747 2803.46 2093.761 2803.624
2 2803.823 3002.03 2803.602 3001.36 4163.535 3013.925 3651.337 3001.65 2803.877 3001.211
3 3002.237 3652.387 3001.721 3156.808 4619.867 4161.635 5368.713 3652.342 3001.772 3652.037
4 4163.578  4162.409  3157.018 4616.432 4761.412 4614.887 5380.651 4162.228 4617.722 4615.422
5 5478.59  5009.333  4162.097 4761.65 5370.961 6035.049 5476.307 4615.391 4761.228 5080.391
6 6010.09  5080.217  4616.096 5370.057 5381.817 6051.096 6026.629 5477.562 5382.796 5477.638
7 7663.723  5370.572  5370.367 5379.736 7264.653 10955.75 6067.12 6009.013 6010.335 6008.973
8 8357.300  5380.892 5381.71 6009.74 8367.819 -- 6314.523 6051.103 6051.102 6049.336
9 8370.144  5478.405 5462.553 9245.383 9242.658 - 7160.295 7662.52 7264.697 7661.666
10 9241.851 6009.227  6009.262 10957.51 -- -- 7679.496 10957.06 9240.537 10884.16
11 10958.37  7662.546  6053.241 -- -- -- 8358.149 -- -- 10956.93
12 -- 10879.51  8359.687 -- -- -- 8367.295 -- -- --

13 - 10956.95  9238.886 - -- - 9225.403 -- - -
14 - - 10927.51 - -- -- 9500.107 -- -- -
15 - - - - - - 10955.46 - - -
0.20
0.15 .
0.10
0.05 .
0 = )
g -0.05 T
s L
S —0.10. ; 2
—0.15 | e
—0.20 . A 2
i 5
-0.25 . o v
_828 L ' ‘U“"Fvn:-"‘ ‘;‘._im“ !
: 0‘35(‘)‘56\»\7» S
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Fig.2 Mass spectrometry PCA analysis load diagram of 10 strains of Salmonella with different serotypes
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