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Abstract: Objective To study the application effect of matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS)
in the rapid identification and homology analysis of Salmonella enteritidis.Methods The 11 strains of Salmonella enteritidis isolated from stool
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specimens of patients in the First Hospital of Jiaxing City from August to December 2018 were identified and analyzed by MALDI-TOF MS and
compared with the identification results of VITEK-2 Compact instrument and the cluster analysis results of pulse field gel electrophoresis (PFGE).
Results The collected 11 strains were identified as Salmonella by the VITEK 2 Compact automatic microbial analyzer, which lasted about 228
minutes, while the MALDI-TOF MS identification only took 8 min,the difference was statistically significant (P<0.05).When the cluster similarity of
MALDI-TOF MS was 80%, 11 Salmonella enteritidis can be divided into 2 types (MS1 and MS2).Among them, MS1 was the main mass spectrometer,
accounting for 90.91%. When PFGE had a similarity greater than 95%, 11 Salmonella enteritidis can also be divided into 2 types (E1 and E2).The
similarity of the typing results of the two methods was 73%, which was not exactly the same.Conclusion MALDI-TOF MS technology is used to
identify Salmonella enteritidis, and the results are fast and reliable. Serum agglutination test is needed for serotyping.The homology analysis results of
MALDI-TOF MS technology for Salmonella enteritidis and PFGE technology are 73% similar, which can be used as a reference for the homology
analysis method of Salmonella enteritidis, providing a valuable time difference for disease prevention and epidemic prevention and control.

Key words: MALDI-TOF MS;PFGE;Salmonella enteritidis;Homology analysis

11748 V> 1T (Salmonella enteritidis ) & H R 515
YRR FEZR IR A Z U, ARG R T TR
Je i M BRRETE Kk SRR PR B IR, DO
AR SHYIOTZ A RISy E, T HE R
K& NI R & S, BTSRRI
RSB TR AR, 2 3 i i 2 k.
XTI AU VR AT RIIEAE 538, AT LB A% Gl , J&
Ao SR B it 42 ) 55 DA S iy Jekege ,  [R) B R A
SRS B A (AR T AR A AT R AR
Jik w37 858 2 Uk (plused -field gel electrophoresis,
PFGE )& H 1ij [l N 418 1y 1T 20 11 4343 B ) —

FAETH 24T R RIS H (405 : 2018AD32072)
YEZ I M (1988.7-) , 2, LG BHIREL A A1, E 4 H 0, 3=
SR Bl ARG 36 TR AN A T 2 AL A 5

176

R DR B, B2 by T R [ 5 0 A 1) < B v, SR
1M PFGE J5i2: MR B FEITHS | T 2545 52 40 28 [f] )
THSHEGHAT IR . B B0 G/, 15K A T[]
Jii% (matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry, MALDI-TOF MS)+; AR A
NP B BTG ROR I ARk & SRR T
TR R T S, LR PR R P, (8%
F Sh AR i, T DASE B 96 FL s 3 2 AT, BRI K,
AEARS, AH 2 H iz T Bk R A A 5 i
Bb BT, ABF5EiE H] PFGE 5 MALDI-TOF MS
PARPE A3 06 11 Ak NI R 3 45 2l R0 T
BT R 0T, B PIAPEOR R o3BT IS i 45
AT HOH , AT 234 HORE FH (L, LA SR s B LA
L B AR HGE R



% 34 %% 9 ﬂ;ﬁ E%{ﬁ%‘ Vol. 34 No.9 _—
2021 45 A Journal of Medical Information May. 2021 | BT R AR
1M 57HE ] 2.16 s, ZA S} 7] 63.8 s, HLEBEE 6 Viem, 3k

1.1 brEL ff1 120°, 2t LUK IR T 140 mA,

111 MR W 5 24T — BBt 2018 4F- 8 H ~
12 A AR B R IRV . Ry
Wk K57 ATCC8739 H ik [l Ay HLIR 2\ ) B
RS W VDT TG E PRbRIE R PR H9812,
P W48 s T B 2 il b O B A

112 57 5108 O ;a-8E-4- I UG 3
W CHCA; I~V H (5 [EI A HLIAR ) 5 AW 22 1R 2 4AUIH
FRENENE A (XLD ) |, B4 K R R 44 1 YR (SBG ) (L ¥fg
PR EMAYHEARGIRAF), W& 60 FizWrii
TR A2 ABRA A, 405 2 K 41 DNA
FEIGA ) & WUIEE Xba 1 (32 Promega) | H
K (ff [ MERCK),PFGE & FHEii5H# Seakem Gold
Agarose( 3E[# Lonza),CHEF Mapper [JkH3z5Ei o ik
{SUFN GEL Doc EQ BEIE W% 31 &4t (3£ [E DADE
BEHRING );VITEK MALDI_TOF MS % VITEK -2
Compact 4 [ Bl {dAE Py 4 e A3 A 1 A FL IR
F]; 1R Heal Force 4= %)% 4> #5 HF safe 1500TE
B21(H [ 1R ) s (RIS VKA (Haier, FP IR )

1.2 ik

1.2.1 HBRE IR S IR 11 BRIRRRE 5, TR
M-S T 37 CH535 24 h, 0518 0.5 ZE [Pk,
K H VITEK-2 Compact {{#5 % GN16 1141k
Y E IR VT TR R 2 W LT A T A4
1.2.2 MALDI-TOF MS FEFf %% K MALDI-TOF
MS SARAMIS RZGxT IR AR T4 e . OIS
Uk F QRS VAR S R @SR e i
W 18~24 h BEFR I TE/ D500 TR, B4
FRRR LFL, SE& TN CHCA B 1 pl, fF
TR T HRIG 5 A 2 AR A T A . SR
TELR PR OB A 60 Hz, I i 20 KV, B
TS R 167 KV.170 ns BFIERI5| 1, Fipg
IX. 8] 18 %€ A% 4% Lb (MIZ) A 2000~20000 Da, J5i 4% i
R I%%EF  ATCC8739, K ] VITEK MALDI-TOF
MS IVD3.0 fRAHEA A5 LLXT, il 25 R DL s ) 4
SERULTT R BT i R

1.2.3 MALDI-TOF MS 431 5 B B A 43 tu i 7
SARAMIS 4l e Bt , 5 A 77 AT [RIR M T Y 11
FEEA , Lanchpad #0745 0 J&8 TRl — B4 i i R VD T T
B AT IR ST, IR R TR 3
1.2.4 PFGE 4371 ARYEVD 1] EC R ok i 47 88k Jise H UK A
HEBRVE AR IEAT - OB (17 L3 ; @40 B 1 24 5 B
TV L @eHe ) DNA [T ; ONnkEERTH K ; ©
UG AR ; OB 0T . Xba 1 N VIEELE 37 °C T
Yl 4 h,8R)5 EALELIK, 43 FHE 30~700 K, WIHR5E4 AT

13432 KRN 11 RV TTHE M
PFGE &% ] BioNumerics 6.6 k{4387, {8 3k
TAEC X AR AT R 2808, LA P<0.05 7R
LREGI R,
2 R
2.1 FRRSEE LR WES IR 11 BRE ARG L E A
Yy LR\ F) VITEK 2compact 4= [ shis A= 4 2 it
ASCIE 58 R Vb1 TR s T IsE 24 228 min, T MALDI-TOF
MS %5 HT 8 min, —# i, 2740 i X (P<
0.05), HY @45 iR Ew, WK 1. il iE B
g8 A~F 24 O HLiliig : (+),0 7 01: (+) .09:
(+).012:(+),H T Hg: (+) Hm: (+), EhoK 4 1 .
(OFFE BRI TR ILIE T

250=

oo |

- i

) G CERED

2004 e "l » (0

RN Tt -
LUEY PR I (N TE Rl S l

a 180 |77 7 oo el Fuduey T btk
T - L dr L=st.bE el
o “orherof a8 11
T

LEE

T
MALDI-TOF M5

’ VITCK-2compact

i
B 1 R RS EHAD R E L

2.2 kRS HZE

2.2.1 MALDI-TOF MS 43HIZESL DIAHXT AL >80%

Rl — B A4 43 B )5 % ,MALDI-TOF MS 43 &I/

MS1 % 5 MS2 HY, Hidr MS1 %Y 5 90.91%(10/11) .

MS2 7,5 9.09%(1/11) , /3 AR F MS1, LA 2,

ol
R R

Fimwaiira nisneity s 0

Tl aen sy T

Mazs e TonJ000 fo 20000
SeiecCechusian llzt

B2 11 #kBFR DI TE MALDI-TOF MS HEIZ R

177



55 34 &5 9
202145 A

I

Journal of Medical Information

[ 215 B Vol. 34 No.9

May. 2021

2.2.2 PFGE 7 AIZE R 11 Bk R VDT B 4 B b B
Ja EALETK , 455 PFGE &3 UE47 [a] IR 2 #r , 45
TR B RE AR U AE 93%~100% ., R 48 B AR L >
95% [ — V. BY () 43 TRIBRAE , 7T LLKE 11 BREEAR R
E1 AUf1 E2 1, Hodb E1 & 81.82%(9/11),E2 A
i 18.18%(2/11), /i AudE v EL 1, WA 3,

g & Key

.3 5
2]

4

g

wa i
10

=1

11

2

%E 3
B

L 1

B 3 11 #kBFXDITH PFGE S BILZR

3itig

W TR E R — R E T AR s P iE i 4
ZBAPEAT I, 75 AR AR L, G R A AL TE
BIGZE S rhin B 96 WILAE R e A5 , Horp
MR T TR EZ G RAREY hEY, mkES
EEYHENER TN EY TR L, b
BAE YRR Y 34.84%8), PRt , ek v ff b A
SEVT TR I B XTI 2T R T 7 1
HEZEE L,

55 F£ 0 B MALDI-TOF MS %5 Al {5 B ik>
80% , 45 FAOMUER . ABFFEH R F MALDI-TOF MS
HMAY Ash A5 R4 VITEK 2 205100 11
PRI S UDT TER , PIE A5 B ARSI 25 5 58 4 — 2, MAL-
DI-TOF MS & fir 75 (R B [RI{ R VITEK 2 119 1/29,
T ELXT T MAC -4 . SS AT HE - 25 FH Y ik
PEMERE 9 3 L AE R AP T B R ,MALDI-TOF MS
HIREASSIMER B9 S 2 25 R o AN TR (R A A B 9
I TR0 1] 22 Ge T R W IR AT B o3 T I A TR 10T
5%, 1 PFGE J&: H AT S BlLX — HARAY T 58 77k, (L
SR R, I AOMELL LT o AFST e B T
11 BRI PR BB KR A 3 AR R A I 2 VDT T
FIH MALDI-TOF MS 715 2| /3 B 45 it 47 R 7,
IR 5 “ A hRifE” Y PFGE /345 SAH He At , 445 SR e R
W RIS ARDIRE 35 73%, #4275 MALDI-TOF MS
FHF a9 V01 TR RIVEPE AT 0] USSR
H i/ 7 2 B PFGE BAKAT 2 (HA WS R,
MALDI-TOF MS #] X ifi ¢ o B 1A TR 147 [R) U5 43
Mr, ZESR 0T IR SR8, B AR S H THIE A5

178

FERR . SO FEYD T B A5 04 ) I S B i ) e B A R
L EEE RO . AT RIS, K R AR
Bl b 78 2= B A E B R %, Al AR B MALDI -
TOF MS XVbI TR RIS E RE ST . AAH5E T MAL-
DI-TOF MS X} 11 #kfiz 4 0 '] G B [ PP 43 B 46 2R
5j PFGE 3 225, i fig ARSI A A T AR B it /b
I BUEIAMEA G, T Bt — b R R AR R VT T
B AT s W R B T MIE 27 7 e AR R A0
PP 2E ok X 3268, T MALDI-TOF MS J2&if it
G 240 P R AR MR R B 1 Bk [X 228, [ — T e
AN R A Z T2 T Y 2 o3 AT AN SE AR TR, PR A 4
PR AR AS BRI B % 2R A oAk AT e
TG R 25 R Y 8 A , T
R R RS E PR,

2% 1Tk ,MALDI-TOF MS A FH Tk 4
YOI TG, &5 R ] 5% . MALDI-TOF MS $7 AR 1] U
TR T VAR IR E NS, ARG
DRSPS B R 22 . (HRT A AN RESE
40U PFGE JrisAE MR IR it bt HIS
o 14 S 6 T AR Ak S DL K itk — 2P e %
MALDI-TOF MS F x5t %

S 0k
[1]Z= 4,5k &, £ Z ik, % .2014~2017 43t 3 IR LR L5 % 49
BT RATH AR S 2 F o R FE AT [N]. R 0% % ), 2018,33
(10):803-808.
[2F% % 4%, 5K Bh %h, 35 47 #, 55 T Bk P 3% % i L ok BOR A
K VR T A6 BRI F B R T A 4 % ,2018,30
(5):543-546.
[B1R & M, RAHE, 7 #6-F 5 KRR B0 MO AT 8 B AT B
8 B B ik B8 WY T e AR B AR D] BAE 2 B OR FR,
2016,32(7):600—603.
[4]Bottichio L,Medus C,Sorenson A.et al.Outbreak of
Salmonella oslo infections linked to persian cucumbers—United
States,2016 [J.MMWR Morb Mortal WKkly Rep,2016,65 (50—
51):1430-1433.
[5] £ &, 3k 8257, T 34 4%, 5 .2000~2015 4 B R4 + &8 /A
AN B 5 3 4 B 41 ,2018,34(7):644-647.
[6]Febbraro F,Rodio DM,Puggioni G,et al.Maldi-tof ms versus
vitekr 2:Comparison of systems for the identification of microor-
ganisms responsible for bacteremia[J].Curr Microbiol,2016,73(6):
843-850.
[71Z & 3, & Ak, 2k Maldi—tof ms /A T A £ %5 F 16 14 Fl &
e 8940 3 BF R [0 P B A 25 5 4 %,2016,28(5):528—-532.
(B2 484K, T 4% A0 38 5 AL 40 B O AR/ B R AT R I
F e BRI TTE | 8 R P 6 B AN AL 23 B
3 1% 52 3R.,2016,41(4):426-430.
[91F5 K A ¥k B Ak, & 3,55 3% 11 K. 4 MALDI-TOF MS %
Ak 2 []]. P B2 T4 2014,30(10):1344-1347.

Wik H 19 : 2020-10-29; &[] H 48 : 2020-11-08

SR



