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Study on the application of blood plate — paper bridge method

in Salmonella serotyping
TU Xiao —bo” , MA Shu — mian, JIN Xiao - lei, KUANG Yan — yun, LIU Hui - ling, NIU Na,
ZHAO Fang, LV Jing — zhang, LIN Yan - kui
" Food Inspection and Quarantine Technology Center of Shenzhen Customs District, Shenzhen, Guangdong 518000, China
Abstract: Objective  To comprehensively analyze the influencing factors of the blood plate — paper bridge method for H
antigen induction and identification, and to investigate its mechanism in order to promote the application of this method in
Salmonella serotyping. Methods  The experimental conditions of the blood plate — paper bridge method for Salmonella
serotyping were optimized by comparing the effects of different paper bridge materials on the induction and identification of H
antigen, scanning the surface of different paper bridge materials by scanning electron microscope to explore the mechanism of
the effects, and combining the factors of environmental humidity and saline dosage. The optimized method was compared with
the simple plate method of GB 4789. 4 standard for serotyping 40 strains of Salmonella. Results The matte surface of CN110
and CN95 nitrocellulose membranes had similar bridging effect with ordinary filter paper, and the difference was not statistically
significant (P >0.05), while the effect of filter membrane was significantly lower than that of ordinary filter paper (P <
0.05). Salmonella spread better at higher humidity, and there was a significant difference between the results at 80% humidity
compared with those of the 50% and 20% groups (P < 0.016 7). The spreading effect was significantly improved with
increasing amount of saline (P < 0.001), and the optimal amount was 15 pL. Forty foodborne Salmonella strains were
identified using the two methods, and the method in this study was able to accurately identify Salmonella serotypes in one go,
whereas the simple plate method required one to three inductions. Conclusion The blood plate — paper bridge method
optimized in this study is easy to operate and has a significant induction effect, which is suitable for the identification of
Salmonella serotypes. This method can be used as an effective complement to Salmonella serotyping methods to improve the

efficiency and accuracy of foodborne disease traceability.
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inversion

Wl L e, B AR P R R T 0.6 em



- 4186 -

PRAC T BT 25 2% 2024 AR5 51 455 22 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 22

VLA PR AR MR AR MY A X, AR
ROFER. W E AALE SR IA BB b
J5, IR AT R . 20 24 h R, AT AR ACHR A 0
(B XA B AR LK, QTR . AWF5 T, KL
FTRE A XCEFEA R E B XA g BHPE™ , DLTD
FTREEARMN A K2 B XOHE N FIE”
1.3.3  A[FEZH AR b A0 3 d g 4R
TTUEVEASE (CN110 K¢ CNOS i iR £F 4t K WA g A b4
B SRR B eI TER ATCC 9842 25 6 FRpR
WETRR . AN [R) A4 RE I 42 i 10 2% B2 B S RPAT SR R
IR 1. 3.2 B4, REAN R AR 900 45 2R AT U
X RCR B AR AR 8 3 148 L B b A7 L8 0y
Fro

1.3.4 ARPEGREXS L RS g 45 R 1 48
Bk, R IR TE R TR AR 1 B 20% \50% 80% A
X JEE BRI, I S A I A8 0 BR ZH R AT B
() A, felT PR HE TR R 2% PRBE R HE R JC 1R . AS[R]3F
BB EAWE S UCPAT SR MR 1L 3.2 A 1l
SPACE T AN TR AR R PR R, A 36 CHE iR A F

FIEE I 24 h,

1.3.5 REVEME ARG K08 1.3.2 46, 7
A B KBS EELF AT IR , ZE4EHF 143 I 5 L,
10 WL 15wl (ARSI K . R A BEAL K B4 B S
WOPATSE . [T A B K 25 F X, 1
L AR [7 K B B R R B

13,6 MARSEXT L GHOE ARG B P A — ZEAF
VLN 5 TR HEAT e, (1T 5 BRARME bR 35 bk
SYEIBRIL T 40 BRVD IR (5108 WKLM g 11
ANBE) HEEFT LT 43 AR5 5 , 0 LU 7 1 (6 5
BRI 4

137 G507 SR SPSS 27. 0 B Bedn v
RIEFT AT, M0 xR, Fisher K5 54650015078
BHIFT G H AT KBk o =0.05,

2 HR5HMH

2.1 RRESEMHEMFATTITRA G S m ARG
BXTVRT TG R i BARZE R 2 Lk 1,

R AFELA RSV R R AUHRE 1500

Table 1 Effects of different paper bridge materials on Salmonella paper bridge method

YOI PR B B

o 1P H = G FAZETT T IR BIL TR WV I P T RIS T TR R
Bl ATCC 9842 ATCC 14028 ATCC 51741 ATCC 9270 ATCC13076
FRPER BIPE%C BHIPEEC BAMEEC MRPEEC BAMEE PRPRE%EC BIMEEC BAMEEC BAMERK
CN110 St 0 5 0 5 0 5 0 5 0 5
W S i 5 0 5 0 5 0 5 0 5 0
CN95 ST 0 5 0 5 0 5 0 5 0 5
I S T 5 0 5 0 5 0 5 0 5 0
B33 b A1} 0 5 2 3 0 5 2 3 4 1
W S 1 1 4 5 0 2 3 5 0 5 0
T PR AR 1E i 5 0 5 0 4 1 4 1 5 0
i} 5 0 5 0 5 0 4 1 5 0
F2 REAHMEXFID T R A ERCR G 38T (n = 2G4 TF J2 1T & A i A

40)
Table 2  Statistical analysis of the effects of different paper bridge

materials on the paper bridge method for Salmonella(n

=40)
Bkt BIPER (%)  PME? P {if*
W3 18 4K 94 / /
CN110 WEY6 i 100 1.563 0. 546
CNO5 T} - T 100 1.563 0. 546
I U U0 I Y 72 6.981 0.013
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Fig.2 Images of different paper bridge materials under SEM

electron microscopy (2 000 x )
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Table 3 Effects of different environmental humidity on Salmonella paper bridge method

U I] R B b

o AEXTR B BUHFED T R oy [ A P L T R 7B AR ) HIRGAR VD] R e
(%) ATCC 14028 ATCC 35640 ATCC 13076 (2020 EAL EHHRE)
PR BIHEL FH 1% SRS PR B FH % 31 % PR B
bisdis 20 0 5 2 3 3 2 0 5 5 15
50 4 1 4 1 4 1 2 3 14 6
80 5 0 5 0 5 0 5 0 20 0
X i / / / / 25.055
P1{H 0.006* 0.231° 0.725° 0.009* <0.001
CN110 20 4 1 4 1 2 4 11 9
50 2 3 4 1 1 4 1 14 6
80 5 0 5 0 5 0 5 0 20
X & / / / / 11.200
P A 0.251* 1.000* 0.725° 0.051* 0.004
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Table 4 Effects of different amounts of physiological saline on paper bridge method

I TR R

A R UK R ( RV T G ] B P L Vb T ] B o RS G R KA R VD] G P
pl) ATCC 14028 ATCC 35640 ATCC 13076 (2020 [EALERE) H

FHM: %L [ERE FH %L [SERE FHMEEL B %L P %L BHE%L [{ERE [SERE
O(XF1&) 0 5 0 5 0 5 0 5 0 20
5 2 3 3 2 2 3 1 4 8 12
10 4 1 4 1 4 1 2 3 14
15 5 0 5 0 5 0 5 0 20
Paki:] / / / / 17.143
P1A 0.231° 0.725° 0.231° 0.068" <0.001
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Table 5 Identification results of serotypes of Salmonella detected in food

ot e . ) y PEFIEL
YOI PR TA 1L 37 25 EVNEA N PR il LT — GO PrEaT
SRS S. Paratyphi A 1,2,12 ;a 1,5 A 1 2
N W S. Abortusequi 4,12 ; - :e,n,x B 1 1
B 7€ S. Typhimurium 1,4,12 :i :1,2 B 1 1
RN FE S. Paratyphi B 1,4,12 :b :1,2 B 1 1
IR S. Derby 1,4,12 . f,g: 1,2 B 1 2
[ T3 44 S. Agona 1,4,12 . f,g,s : 1,2 B 1 1
SASYER T S. Montevideo 6,7, 14 . g,m,s : 1,27 C1 1 1
APk S. Newport 6,8,20 : e,h ;1,2 2 1 1
R S. Kentucky 8,20 ;i : 76 Cc2 1 1
R S. Enteritidis 1,9,12 : g,m . 1,7 D 1 1
[ S. Panama 1,9,12 : I,v: 1,5 D 1 1
g S. Anatum 3, {15,34} :e,h ;1,6 El 1 1
] [ A ] S. Abaetetuba 11:k.1,5 F 1 1
13 S. London 3.{10} {15} :1,v:1,6 E1 1 2
[T 2% 7% 8 S. Wandsworth 39:b:1,2 Q 1 1
VR £ S. Heidelberg 1,4,12 :r ;1,2 B 1 2
2L S. Infantis 6,7,14 :1:1,5 Cl 1 3
X3 S. Saintpaul 1,4,12 ;e,h :1,2 B 1 1
AEIR Y S. Virchow 6,7,14 :r . 1,2 C1 1 1
St S. Bovismorbificans 6,8,20 :r:1,5 Cc2 1 1
SR S. Stanly 1,4,12, :d :1,2 B 1 1
5Tk S. Uganda 3,{15) : 1,213 : 1,5 El 1 1
LIBEPS S. Altendorf 4,12:¢:1,7 B 1 1
LA S. Plymouth 9,46:d.46 D2 1 1
FERREZ S. Weltevreden 3,415} :r: 26 El 1 1
BRI By S. Corvallis 8,20.:74,723 .76 C3 1 2
KA S. Meleagridis 3, {15,34} . e,h ;1w El 1 1
[ ) S. Bareilly 6,7,14:y:1,5 Cl 1 1
WA S. Goldcoast 6,8:r:1,w c2 1 1
S8 53 S. Braenderup 6,7, 14 . e,h ; e,n,zI5 Cl 1 1
YA R S. Mbandaka 6,7, 14 ;210 : e,n,zl5 Cl 1 1
Fl#rdE R 18 S. Litchfield 6,8 :1,v:1,2 2 1 1
IR S. Potsdam 6,7,14 . 1,v : e,n,zl5 Cl1 1 1
E[1Hh 22 ) S. Indiana 1,4,12 .z :1,7 B 1 1
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