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ABSTRACT: Objective To verify the applicability of Salmonella serotyping kit, examine the traditional
Salmonella serotyping technology in our laboratory, expand the methods of Sa/monella serotyping, and find more
effective and faster methods of Salmonella serotyping. Methods Totally 33 strains of Salmonella and 6 standard
strains were randomly selected from the sample library, which were first confirmed as Salmonella, and then classified
by traditional slide serum agglutination method and molecular serotyping kit respectively. Finally, the 16S rRNA
phylogenetic tree was used for cluster analysis of the test strains. Results The matching rate of the 2 types of methods
was as high as 94.9%, and YP 281 Salmonella Havana and YP 639 Salmonella Liverpool did not match. A total of 2
strains did not exist in the kit database, but this experiment could use traditional serotyping methods to accurately

classify these 2 strains. Among them, YP 281 was the Salmonella successfully classified by our laboratory outside table
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B.1 of GB 4789.4-2016 National food safety standard-Food microbiological test-Salmonella test. Conclusion The

laboratory's traditional serum agglutination typing technology is qualified. The Sa/monella molecular serotyping kit has

good applicability and can be used to classify Salmonella more quickly and conveniently.
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Table 1 Strains information

Jrs Wbk 5 Frs B b
1 BZ66(ATCC7001) 21 YP116
2 BZ68(ATCC13076) 22 YP140
3 BZ69(ATCC9270) 23 YP142
4 BZ90(ATCC13076) 24 YP164
5 BZ91(ATCC H9812) 25 YP199
6 BZ93(ATCC14028) 26 YP221
7 YP 281 27 YP222
8 YPO17 28 YP279
9 YP038 29 YP283
10 YP044 30 YP311
11 YP045 31 YP312
12 YP047 32 YP313
13 YP048 33 YP498
14 YP052 34 YP637
15 YPO078 35 YP638
16 YPO081 36 YP639
17 YP082 37 YP640
18 YP083 38 YP681
19 YP084 39 YP682

20 YP090 - -
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Fig.2 Results of lysine decarboxylase test of strains
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Table 2 Results of biochemical test of strains

P Hi's AR 9 R PERALE R VR T 4k
1 BZ66(ATCC 7001) K A + - + LBV IR
2 BZ68(ATCC 13076) K A + + + CIE- U mladzp:
3 BZ69(ATCC 9270) K A + + + TGRS R
4 BZ90(ATCC 13076) K A - + + AL BV IR TR A
5 BZ91(ATCC H9812) K A + + + ALBEVPT IR A R
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6 BZ93(ATCC 14028) K A + + + ATEEV T TR IR
7 YPO17 K A + + + ABEVD T G 8
8 YP038 K A + + + AIBEVDT ] IR TA A
9 YP044 K A + + + AIBEVPT ] KT
10 YP045 K A - + + ABEVDT ] IR
11 YP047 K A + - + ATBEVPT ] T
12 YP048 K A + + + A BEVD T RS
13 YP052 K A - - + ATEEVDT ] IR
14 YP078 K A + + + ABEVD T G 8
15 YP081 K A - - + AIBEVDT ] IR
16 YP082 K A + + + AIBEVT ] IR TA @
17 YP083 K A + + + AIBEVDT ] IR
18 YP084 K A + + - AIBEVDT ] IR
19 YP090 K A + + + ABEVD T RS
20 YP116 K A + + + BRI TS
21 YP140 K A + + + ABEVD T G 8
22 YP142 K A - + + ABEVD T G 8
23 YP164 K A + + + AIBEVT ] IR
24 YP199 K A + + + AIBEVDT ] IR TA
25 YP221 K A + + + AIBEVPT ] IR TR
26 YP222 K A + + + AIBEVPT ] IR
27 YP279 K A + + + ABEVD T RS
28 YP281 K A - + - ABEVPT ] T
29 YP283 K A - + + ABEVD T G 8
30 YP311 K A + + + ABEVD T G 8
31 YP312 K A - + + AIBEVDT ] IR
32 YP313 K A + + + AIBEVDT ] IR TA @
33 YP498 K A - + + AIBEVDT ] IR
34 YP637 K A + + + AIBEVPT ] KT
35 YP638 K A + + + ABEVDT ] TS
36 YP639 K A + + + ATBEVDT ] T
37 YP640 K A + + + ABEVD TGI8
38 YP681 K A + - + ATEEVDT ] IR
39 YP682 K A - - + AIBEVPT ] IR TA

TE K 70 A TR+ YR - B
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# 3 ¥ VITECK2 Compact 1 SN/T 1870.2016 {THrEEER

Table 3 VITECK2 Compact and SN/T 1870.2016 identification results of strains

VITECK2 %45

SN/T 1870.2016 %5 45 5

75 JI % i

YR BE% EAREE Ct{E W g AL
1 BZ66(ATCC 7001) Salmonella group 93 EHUF S E 18.2 Salmonella
2 BZ68(ATCC 13076) Salmonella group 99 WA B 4 5 17.4 Salmonella
3 BZ69(ATCC 9270) Salmonella group 98 WA B 4 18.2 Salmonella
4 BZ90(ATCC 13076) Salmonella group 99 WA B 4 5 16.4 Salmonella
5 BZ91(ATCC H9812) Salmonella group 98 WA B 4 5 15.8 Salmonella
6 BZ93(ATCC 14028) Salmonella group 98 WA B 4 15.8 Salmonella
7 YPO17 Salmonella group 98 WA B 4 15.5 Salmonella
8 YP038 Salmonella group 98 WA B 4 17.6 Salmonella
9 YP044 Salmonella group 87 A2 I EE 16.3 Salmonella
10 YP045 Salmonella group 98 WA B 4 16.6 Salmonella
11 YP047 Salmonella group 97 WA ) 4 5 15.5 Salmonella
12 YP048 Salmonella group 94 EH U E 15.8 Salmonella
13 YP052 Salmonella group 97 WA B 4 5 15.2 Salmonella
14 YP078 Salmonella group 99 WA B 4 16.0 Salmonella
15 YP081 Salmonella group 95 EHUF S E 16.5 Salmonella
16 YP082 Salmonella group 98 WA B 4 5 16.1 Salmonella
17 YP083 Salmonella group 98 WA B 4 15.5 Salmonella
18 YP084 Salmonella group 98 WA B 4 15.2 Salmonella
19 YP090 Salmonella group 99 WA ) 4 15.0 Salmonella
20 YP116 Salmonella group 95 EHUF S E 16.6 Salmonella
21 YP140 Salmonella group 98 WA B 4 5 15.2 Salmonella
22 YP142 Salmonella group 98 WA B 4 16.7 Salmonella
23 YP164 Salmonella group 99 WA B 4 16.6 Salmonella
24 YP199 Salmonella group 98 WA B 4 5 16.0 Salmonella
25 YP221 Salmonella group 98 WA B 4 5 16.8 Salmonella
26 YP222 Salmonella group 97 WA B 4 5 16.9 Salmonella
27 YP279 Salmonella group 99 WA B 4 16.4 Salmonella
28 YP281 Salmonella group 98 WA ) 4 5 15.2 Salmonella
29 YP283 Salmonella group 99 WA B 4 15.9 Salmonella
30 YP311 Salmonella group 98 WA ) 45 5 16.8 Salmonella
31 YP312 Salmonella group 98 WA B 4 5 16.4 Salmonella
32 YP313 Salmonella group 99 WA B 4 16.8 Salmonella
33 YP498 Salmonella group 96 WA B 4 5 16.0 Salmonella
34 YP637 Salmonella group 99 WA B 4 15.8 Salmonella
35 YP638 Salmonella group 95 EHUF S E 153 Salmonella
36 YP639 Salmonella group 98 WA B 4 5 16.9 Salmonella
37 YP640 Salmonella group 98 WA B 4 16.1 Salmonella
38 YP681 Salmonella group 96 WA B 4 5 19.2 Salmonella
39 YP682 Salmonella group 94 e T UF S E 17.7 Salmonella
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Table 4 Typing results of Salmonella

FH52 SSI L% 437
R 0 Hilit AR e LT PRRIRE
IH#H TIAH

1 BZ68 19,12 g,m [1,7] D S. enteritidis S. enteritidis
2 BZ66 6,7 c 1,5 Cl S. choleraesuis S. choleraesuis
3 BZ69 3, {10} {15} {15,34} e,h 1,6 El S. anatum S. anatum
4 BZ90 19,12 g,m [1,7] D S. enteritidis S. enteritidis
5 BZ91 6,7,14 eh e,n,z15 Cl S. braenderup S. braenderup/Hvittingfoss
6 BZ93 1,4,[5],12 i 1,2 B S. typhimurium S. typhimurium
7 YPO17 19,12 g,m [1,7] D S. enteritidis S. enteritidis
8 YP038 1,4, [5],12 f,g,s [1,2] B S. agona S. agona
9 YP044 1,4, [5],12 f,g [1,2] B S. derby S. derby
10 YP045 1.4,[5],12 f,g,s [1,2] B S. agona S. agona
11 YP047 19,12 g,m [1,7] D S. enteritidis S. enteritidis
12 YP048 19,12 g,m [1,7] D S. enteritidis S. enteritidis
13 YP052 19,12 g,m [1,7] D S. enteritidis S. enteritidis
14 YP078 6,7,14 z10 e,n,z15 Cl S. mbandaka S. mbandaka
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15 YP0O81 6,7,14 z10 e,n,zI15 Cl1 S. mbandaka S. mbandaka

16 YP08&2 6,7,14 z10 e,n,zI15 Cl1 S. mbandaka S. mbandaka

17 YPO083 6,7,14 z10 e,n,zI15 Cl S. mbandaka S. mbandaka

18 YP084 6,7,14 z10 e,n,zl5 C1 S. mbandaka S. mbandaka

19 YP090 6,7,14 e,h e,n,zl5 Cl S. braenderup S. braenderup/hvittingfoss

20 YP116 19,12 g,m [1,7] D S. enteritidis S. enteritidis

21 YP140 11 i 1,2 Aberdeen Aberdeen

22 YP142 1.4, [5],12 f,g [1,2] B S. derby S. derby

23 YP164 6,7,14 e,h e,n,zI15 Cl S. braenderup S. braenderup/hvittingfoss

24 YP199 1,3,19 g, [s];t — E4 S. senftenberg S. senftenberg

25 YP221 1,3,19 g, [s],t — E4 S. senftenberg S. senftenberg

26 YP222 19,12 g,m [1,7] S. enteritidis S. enteritidis

7 YP279 1.4, [5],12 f,.g [1,2] B S. derby S. derby

28 YP281 1,13,23 f,g,[s] - S. havana S. mbandaka

29 YP283 1,3,19 g, [s].t — E4 S. senftenberg S. senftenberg

30 YP311 1,4, [5],12 f,g [1,2] B S. derby S. derby

31 YP312 1,4, [5],12 f,g [1,2] S. derby S. derby

32 YP313 1.4, [5],12 f.g [1,2] B S. derby S. derby

33 YP498 6,7,14 g,m,[p],s [1,2,7] Cl1 S. motevideo S. montevideo

34 YP637 8,20 i z6 C3 S. kentucky S. kentucky

35 YP638 6,7,14 g,m,[p].,s [1,2,7] Cl S. motevideo S. montevideo

36 YP639 1,3,19 z e,n,zI15 E4 S. liverpool S. livingstone

37 YP640 1,4, [5],12 f,g,s [1,2] B S. agona S. agona

38 YP681 6,7 c 1,5 C1 S. choleraesuis/Typhisuis S. choleraesuis

39 YP6382 6,7 c 1,5 Cl S. choleraesuis/Typhisuis S. choleraesuis

x5 PN FILESRERTSBIEE
Table 5 Salmonella serotyping kit database

F5 13757 F5 13757 e 13757 e 157
1 Agona 17 Anatum 33 Tennessee 49 Wipula
2 Bovismorbificans 18 Javiana 34 Lexington 50 Liverpool
3 Derby 19 Paratyphi A 35 Virchow 51 Choleraesuis
4 Dublin 20 Kentucky 36 Bareilly 52 Abortusequi
5 Enteritidis 21 Blockley 37 Albany 53 Orion
6 Infantis 22 Senftenberg 38 Poona 54 Litchfield
7 Mbandaka 23 Uppsala 39 Altona 55 Goldcoast
8 Montevideo 24 Saintpaul 40 Heidelberg 56 Livingstone
9 Newport 25 Westhampton 41 Altendorf 57 Abaetetuba
10 Ohio 26 Give 42 Plymouth 58 Corvallis
11 Paratyphi B 27 Essen 43 Keurmassar 59 Singapore
12 Stanley 28 Muenster 44 Rissen 60 Arizona
13 Thompson 29 London 45 Hvittingfoss 61 Aberdeen
14 Typhi 30 Hadar 46 Eko 62 Wandsworth
15 Typhimurium 31 Braenderup 47 Colindale 63 Potsdam
16 Indiana 32 Meleagridis 48 Wellington 64 Paratyphi C
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