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Abstract: Objective To evaluate the feasibility of matrix—assisted laser desorption/ionization time—of—{flight mass spectrometry
(MALDI-TOF MS) for homology analysis of Salmonella isolated from foodborne disease outbreaks, and to provide technical
support for the treatment of Salmonella outbreaks.  Methods We collected 42 strains of Salmonella associated with 5 foodborne
disease outbreaks in Changsha City in recent years, and then performed biochemical identification, serotyping and PFGE typing.
The mass spectrum data about the 42 Salmonella strains were collected by MALDI-TOF MS technology to construct the main
spectrum (MSP), and then the MSP was identified by MBT Compass software. Correlation distance cluster homology analysis was
performed on the 42 Salmonella strains, and then 4 times of cluster homology analyses without and with reference strains were
conducted on the related Salmonella strains of different events. The results of MSP dendrogram were compared with those of PFGE
cluster analysis.  Results Five Salmonella strains were isolated from 29 food samples, and 37 Salmonella strains from 62 patient
samples. The results of MSP and biochemical identification of the 42 Salmonella strains were completely consistent, and the strains
were identified as 22 strains of Salmonella enteritidis, 17 strains of Salmonella braenderup and 3 strains of Salmonella typhimurium.
The Salmonella strains from the 5 events were divided into four internal completely consistent branches by PFGE. MSP dendrogram
of the 42 Salmonella strains was divided into three different branches at the level of 300 relative correlation distance, which was
consistent with serotyping and roughly the same as PFGE cluster typing. Four times of mass spectrometry clustering homology
analysis without reference strains could not cluster related strains from the expected cluster, but after adding reference strains, the

strains in the same event were clustered into a cluster with close to 100% similarity, which was highly consistent with the PFGE
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typing results.

Conclusion MALDI-TOF MS clustering analysis by MSP dendrogram can be used to confirm the homology of

Salmonella foodborne disease outbreaks in a certain range, and can be used as a good complementary method to PFGE homology

analysis, but it cannot directly compare different platform data.
Keywords ;

electrophoresis; homology analysis; foodborne disease

YT TR — T e UL A £ TR 0 O 1A, T8
VR E TSR TSR EER R R,
XTI T IR | S A B YR 0 % e A, — i 5 1
T 2541 B e Rk v 37 Bk S FBL UK ( pulsed — field gel
electrophoresis , PFGE ) 7343 Bl i 2 Hi 2% &, SR 42
i (AR Ze B AR, H R IR 3~4 d,
20 fHad 80 4R, Jk Tl B O Ak e it 2 K AT I )
Jii% ( matrix — assisted laser desorption/ionization time —
of—flight mass spectrometry , MALDI-TOF MS) £ R #{ Ij
MAF A% E, 2450 H 30 LKLY,
MALDI-TOF MS /%18 1o 2R Ui A= ) 2 11 A0 22 JIk i)
[t FL AT T I 0 Bl A A 7 S S B SR S R IR S
Br, APl RS RO S R SRR A
SRR B AR £ BF 5 34 38 3 MALDI - TOF
MS FAX ARSI W AEN B Z MU E W EAT 1 0 Bl
AEIIEMEFFT , HAIFFE 45 2R B 7s H T5 2 AE AR P )
P A BRI RS AR 5 KT
I A VD T B B IR PR 2% R P21 70 B Y 42 #K
VI, it MALDI-TOF MS i AR HE A7 7 [ Pk
1A, BRI S E DL IE AN T

1 #R5FE

L1 EaRR 42 BRIPTTRDRIZT 2019 H1 2022 4F
5 WP T TR RS 5 L PENE 5 PR 29 & i
FE 3B 37 BN 62 39 NZEME R 208, T 50% 1Y
i 02 IR A% - 80 C i Af, PFGE 5% 1H tk
HO812 2k [ v [ 95 Jp TUJ5 42 ) O A G 17 3 e, DL
x1,

1.2 EBMEREFRA 2 [ EE S
VITEK 2 Compact FI4H R % % GN KK B % E A Y il
HIBBAY A BR A B ; MALDI-TOF MS {8 4= ) i A%
— M RO o - F k-4 - HE AR (IVD BTS
PR [ A T i 12 ) T 088 1 A 8 e T K A ) 5 B
W (LI 50% 7K 47.5% F =5 2.5% ) W A 5]
BT IR T TRAZ N (F122 SSI E K fLiE wF
FEBE ) 5 AR WE M 20 W2 2 4 IH 2 ER 3 AR (xylose lysine
desoxycholate medium , XLD ) ~F #g Fl & 4& L 3. 1. ~F e
(AU R HAR AR A BRA 7)) 5 Bk b3 & vk R 52
FIEEIE B 1% 2 4t ( 32 [ Bio—Rad Laboratories, Inc.) ; R

Salmonella; matrix — assisted laser desorption/ionization time — of — flight mass spectrometry; pulsed - field gel

HIE YIS Xba 1( K% TaKaRa 22 7)) ; SXTBE (L5
KX FFR AR A ; Seakem Gold B g ( Hi +
LONZAZA ) 5 Gel Red Y48 ( 3£ H biotium A H) ) .

1.3 7k

1.3.1 BT EHmafbdE REMNE MR
5 18 GB 4789.4-2010¢ & i S/ E =446 5 Vo1 FR R AG:
By th ATV T TR B . R AN SRR A ] SBG
BB 36 CHiFE 18 ~24 h, PEAT RV ) | FH%
I8 GB 4789.4-2010( & & A W 2= K 6 V01T EG TR K
59 ) F XLD AR5 BV T . RAF B B R TG TR Pk —
RO IXKRIZET XLD ¥4 ,36 CHi3F 18~24 h J5, PRHEL
SRR S IV i W32 L B 201
36 CHEF%E 18~24 h J5 M BLIRAN TR 48 GN R4% ]
PRAE UL W] GE o 4 B 3h 40 TE AR Ak % E {X VITEK 2
Compacti#F A7 E LS AE

1.3.2 VIR 3% 4% GB 4789.4-2010 AL
ML /B o PE 22 SSL VD 1] 12 W 1L 375 150 B, 5 4%
X} H8 Kauffman White V01 ] B Pt b1 74350

1.3.3  VBI 1B PFGE 438 g BRI 52 (B Rk 95 s 1
M TAE R RYAEFEVD T3 PRGE $ A MURR 2E 17 52 56
B, L yk Rl 3 BioNumerisc7.6 #4743 | 1% F Dice
FHOC R BCRAE IO Y 8k VPR E N 1.5%,
1.3.4 HHREAMEIUNG S R—HEEZES
300 plEEZEZK 1.5 ml 2504 AR AT, FATA 900 pl
TeK L BERBEIR 2], 13 000 rpm & .0> 2 min 5 [
W, R 13 000 rpm #5900 2 min J5 FEERATHAA, WA
50 wl 70% H BRZK SR S) , FERINA 50 pl G 78531
%], 13 000 rpm B0 2 min JEWHC 1wl 350, =
RIS R 55 1 wl HCCA FEFRW , & iR T 5
T2 0 B s AR

1.3.5 HRIEEIE RIS E 4 flexControl A4
R T haE S VD BTS #ETR e, TR B 8h4k
PEIE B AR IR BRI . o BN SRR LA TR A7 B 4
SR BT | B i ZE R 2.0x10° AT RAT N
— ol B, A FE AR FL R 4R 3 5K B %, Gk MBT
CompassFA4 X i e R4 7 A 3L | o 15 e i 16 SR FH 4k
by 2, RSN 3 000~ 15 000 m/z, T g4
B 100 4>, [Fl—FaAc 3 gk EHEA EE— A i (main
spectrum , MSP ) ,i2 H] MBT Compass 5% {4 B9 45 1 7 1



408 TIATRABIEES: 2023 454 A 4530 % 45 4 ] Pract Prev Med, Apr. 2023, Vol. 30, No.4

P AR AS (1) MSP , MSP Tl 1] 55 K40k 70, F5e /Mo
AT R 25% , X FHER) MSP JEAT 5080 128 He Xk %
JE 05RO A5 R A3

1.3.6 B bR BT B HE RS PR A 3@ ik MBT
Compass 4 TR EE R MSP 1T R 28 [RIE A HT (MSP
Dendrogram ) , > FH 8 F B9 AR 1 7 BE US40, 1A R R
BN HH A B (correlation distance ) | linkage NI41H
ARG 1) e KAER: 1, FR S8R A, B/ MER 0,
RERPIFEAFATR] , MBT Compass B4 LAY 3R 25 B A%
AR AR LT A 2 5 REMES TR D
FRIARSCHE B AR UELL A 1 000, VM R RS 51T 1Y
e RKIE B HA A T 3R [ 1) I 25 44 e e LG o A L 1971
Ko FrLIATE MBT Compass FJ SR 25 AN REAH B H 3
FEES, HREAER]— R R PR AR B I C &R . S
1 42 BRYPTT AR SRR L0, I PFGE 28017 (i
7R A HE SRR S A2 RIR, BT LK A FE S0
BARE I % 5 RFAF 7 it 4 RS0, R
WM A S 25 T bR 19 07 16 X T R P UG T 3R 200, B
FHFRERIIA A SRV TTH YHI A S H R,
HABEAFRIMA B FAF A ZEVD T3 YLL AR NS %
IR, LA R4 2R

2 & B

2.1 AfefedeiF AU T 4ER HOREEN 29 0, K
S BRI, A B BRI RN 17.24% ; 2548 62 4y, K
VDT 37 KK, 43 BS PHYE RN 59.68% , PR AF TR PR TE
XLD S & F5 A K B4, 2lifb 5 38 1 40 3 %5 F GN
RREEE AV T, M3 B 55 5E 42 BRE A 3 Fhol i
T To] — S = 5 L AR TR, DL 1,

T2 MRBEMEI T E M SRS B

Htks JIRCE! SRS LIPS
YH1~8 R TE 2019 4 8 H FEA
YLI~3 SEESUINN| 2019 4710 A FB
CS1~2
(S4~6

AR T 2019411 A Ftc
YH9~ 10
KF7
Bl~17 Tfe s ST 202245 A FED
C18~23 (B30 20224 6 A FHE

#:B10~ 12, YH4,CS5 3% 5 BREMRIET 0l , AR TR .
2.2 JRiE%E T 4R MBT Compass BAEXT 42 #RVD1]
W AR B R R AT T HON S | B I
A 20 (RSB VT E A, 2 E NI TTRE,
SEFII N (2.21~2.55) o M — 2o AR
B 7KF 1 VITEK 2 Compact 4l %% GN KAV &
SERAT BN 100% , (HAE M3 BYKSF _EFVD ]2 W

I3 %28 B A RT3 7.14% (3/42)

2.3 PFGE & F 4R 4R 42 RV TH T PFGE
Jo  BERE AR I R AR B T M R A R B R &
BioNumerisc X {FALBRAT 5 64T R385 0r VAR ER
42 RRYDTTER A0 4 Pl D 3 Fofofi 75 R SR 26 A 3 7%, M
i A RS E IR YT Ho B 58 A R,
BT IE IR AR =S, 583500 C M RID T TR AR
H96% ., B WERAGIED T TE A D AR5
FEMEVR TR 43 W58 A AR R B P FRRF AL, PRGE 43U
HRLE R GoRRFAE A R E b, HoAthH 51 58 441 W] 1)
PRRR ) O [)— 4 ] — i 375 2R P e, LI 1

PFGE-Xbal PFGE-Xbal

SRAEAM iR

YHO  2019-11-19 sk 7

YH10  2019-11-19 ik

KF7 2019-11-19 B

Cs1  2019-11-19 sk

CS2  2019-11-19 Hisk

2019-11-19 sk

2019-11-19 By

CS6  2019-11-19 Mk o

C18  2022-06-26 firik -

C19  2022:06-26 s

C20 20220626 % p

c21 2022-06-26 [ 4%

2022-06-26

| C23 2022628 Mkt il
YH1  2019-08-03 4 1
| YH2  2019-08-03

YH3  2019-08-03 fatk

- | YH4  2019-08-03 Fik e
YHS  2019-08-03 A
YHE  2019-08-03 fo

U YH?  2019-08-03 #

| . YH8 20190804 f%k J

58 81 2022-05-04 AL SH

EE===——
-

e e S s e e
g (9]
a w

Q
N
N

B2 2022-05-04 A {E B 7%
| B3 2022-05-04 #ife g e
| B4 2022-05-04 {2 5%
2022-05-04 A G 85

E

B86 2022-05-04 7L S
87 2022-05-04 7iE % 5
B8 2022-05-04 ¢ B 7
BS 2022-05-04 Ffe AU | 35
B10  2022-05-04 iR E~H | ff
2022-05-04 ML E~E | D
B12 20220504 A e% ¥
B13  2022-05-04 Tt /5%

2022-05-04 A e E 5%
B9 2022-05-04 Al B /5%

2022-05-04 A1 5 5

-——— - — —
—————— ————

2022-05-04 i 168 3%
B12  2022-05-04 #{E 8 i
| B13  2022-05-04 7iC % 5%
| B14 2022-05-04 A8/
| B14  2022-05-04 Aife % /5
| B15  2022-05-04 {2 i
] B16  2022-05-04 il & /5%
| B17  2022.05-04 At~ |
YL1  2019-10-07 R{5%
YL2  2019-10-07 {52 *
YL3  2019-10-07 {53 B

e T pp——
——— ——— — ————— — ——— . - - —

mII
SE
= e =

1 42 BRUPITH PFGE R4 IA

2.4 MALDI-TOF MS % £ Fl /R 54 R

24.1 2 HPITESREFRPHrER DA
KM S R B AR AR, 7R AR RE B K2 300 £ AT T
3RS, A B 2 LA TR rh (8 A O A DG R B
M 10~300 2247, AHTA] A9 I3 Y /) 7 — AN KA 43 32,
FIE 1 19 PFGE RIS EIAH L, TG 100% AL i) 2R 25 53
X FF D FFAE B AHOC AR A8 VT AR
PHFEVD T TR L ML X 43 T 7 32, (R R A R VD TR



SR EE 2 2023 4F 4 A 5530 4% 454 ] Pract Prev Med, Apr. 2023, Vol. 30, No.4 409

BHEN AR, MIEAE C KT, WA RAE T —
LA 2,

-

2 42 BkVbTTE MALDIZTOF MS 52543 Al

242 AFRFEERRIRIESITEER S B A
FHF C MR R IE 3, B a RS %W
PRIGIRISEE AL, R — U b 9 T AH X BE 250 300
LT Z/DPANANFIRAE BT 255 2
AT SRR 25 R, R AR R 5 v 1] T
BT — 32, i HAEXS AR 85k 0, JLT- 58 A Al
5 PFGE RIS 2 —5,

i YH10
B#HS 056
cs2
——————— st
Vi3 YHY
—_— cs5
ne Ak
00

00 60 w0 20 000 80 60 40
EERES TR

0 0

VI HfkC e
e

CS6

” e

e e
{YH1* YH10

YH9.

[ i
t cst

2 cs2

60 400 0 60 40 200
EHBAES AHERES

R N TS AR R R R4 A I A RN S %
BRI RIS s » FR B H Wbk YHI WFPE A B 0118, YLL
Ft B RV TIA

3 A B A C ALY TE MALDI-TOF MS 257 #IE

B 25 BABAEFA AE FIZHAF D sl R4
WK A (B AE BRI TR LS
LRI RBGERTHE 7T RS2 RE T —3X,
FHXTAHOCHERS A 0, WK 4, F4 D il 17 BRA 5
FAEVD TR TC S 2 W S LT 7E 300 FH XA OC HE 2
LI T 4 DAF R 3, FEIMAS % bk
BUGZEVS T YL G A 13 MR 28768 R — 4032 |
AXTRE LT R 0,8 4 MR 7E T AR R 245
o2l

=
]
[
e
21
]

o 500 00

S LA AT B B R R R I A 5
R TRAE « JORB R EE YL T B R TE .
B 4 Z{F AE F1 D AP MALDI-TOF MS 33547 &

3 i i

AHWFGEFH MALDI-TOF MS 5 AR X} 42 #RV0 1T #E
7T %550 TR A (e 3 e 5 R 58 4 — 3, fEAY
3 BRMA A UD ] T IE i 4 7 ) T ORH L 4 i v AR F Al R
R 0 L35 PR E N TR, 3 R [T PN A ) AF 5% 45 SR B AR —
0 A R A Rl T R ) 45 S e T, B
PEEESEATY R, MA R Z 1) A #2 WRE R, Ojima-
Kato %5 38 55 A H V0 171 B 0 10 355 78 194 AR i Joi 3 0
WG AEHTI S LR b 4 TV T TR £
Fbw WL I 35 Y, Yang 25V 5@ 34 m/z A 3 0181,
6 037+1.7 1841 4 925+1 1) 4 NERAF 4 Y 2 & L3N
XA R VDT TR, B ZE VD T T8 AN % A% —Fh 222 1m
AU T 25, PFGE J2& 4343 AU [] 5P 43 A Y
2 ML ARG T PFGE R AT 2 V& A A B 10 3iF
T 5 RBEFAMFEIEE, R A 2019 4EH A F
110 2022 4F 1) E FARM B I R DT THE T 56 M
[ 1) PFGE 381 4875 e BE 09 [RI IR  (E A T 2% %
RN AT R S HE . PTREIR N 2019 4R A i
W 9 Vb T TR IR A2 1 B B 1 1 A I R B v, 2
R R T Ay SN L v = AR R S 1N
W W B T B, RO R R Sk, T BR U AR R
MALDI-TOF MS AR XA Wy [) U 4k 43 b 2 AT AR TR
P R AR B A5 e A, (H 5 22 Ly MLST #il PFGE
SRR 23 BT 7 AR L AR MEAT 58 e — B 45 SR
MALDI-TOF MS AR 7= 4: 845 A PFGE f& MLST 43
REARERNEEAE KN ZER, — AR
MALDI-TOF MS & KI5l 2 2 4k 5 58 24 8l 4, &
B A L R B TR AR TN A, AR
BB B SRR e £ L PFGE 1 MLST
FEA B E 2% JB TR R E A e R EdE S Rk
MALDI-TOF MS $A W FHRCR B 4F 38 AR R R B 1 B
T I S 1 A B HRHE I i R LR
A BAF BRI S R R Ak e

AR I A R VDT TR TSR S AR FIF4F C 78
TS H WM ZAT A REM I B R4 n LA IX 4y
EEBIAE T — A4 b, A Yang 210 B BIF 5T A
AT M B R VDTG, BRI FEVD 1T 0 S i AR 10
FTRES LT 3 SRR RIS, Jiang 250 Xt il % 52 75
TFVBRT, 2 S S o R P 1 7 ) VR e T 45 A
ARHAE . {H Chaiden %51 X 58 BE BR i , Fang 251 X
IR JEFE TR TR , Li 251 X @3 i v 9 v 00 47 1) P
OyFTES ST A AR A B X S R I A RIF ST 4
$2/5 MALDI-TOF MS $7 AR 7E HE 2055 08 Fp 2 1) A= 9
RARFRHTH AR E, AT AT 2



410

ST R 2023 44 A 5530 % 55 4 ] Pract Prev Med, Apr. 2023, Vol. 30, No.4

FLA [RIE A (0 R [ S5 U0 DB 43 0 2R A 7 5 3 S 2 gy
B AHREA B P Am A X AR SC B B, AR RE LS R B B
WRZ R SER 22 52 K/, B/ 3 R fF AE B LA
7 BRTE AT AR B 4 0, Il PFGE 45 —%, 3T
T v B e B A A P )RR A, AEBLEE R 1009 1 1T fig
PEAEE /N TR R R O 1 BB R 7 BRVD T 22 (8]
) ST TS 2 % 2 S AR /N AR X — IR S P i
KA KEE B AL 1000 J5 , 3% 7 BRIA] ) 22 5 % 0 —
R ML 0, RS Fk o B T B R R R, MR
Pix — MG AT 2R 7E B YRR oM A — B A
% kR, KRB LT 250, S % Rk ica —
SERBE TS RIMERE AT 58 2238 I A K3k 7 i /E N &
BB, (HR 22 55 KK, S ] L 38 78 B 0 T P Al —
FE AR, O AYARXTAH OGBS, X Fll PFGE Ay 24
SERANFMATF G LB, AR A 2% PR
()5 15 B2 A TR B AT ) 1L 75 R v 1T T s, IS %
JE R A BRSO L R YD 1D B B 5 O A AR
KSR, H— U5 T 22 5 LB/ AS R B RE X 53
IR PEAR YA 5T T A A R R BV T TR R R 2
SIS H R, RBEERIE 3 FE 4 19T L5
g, B « SRR s R T — 28 i HA— i
FR A AR B SR AE T AR O 1R A XA G B 5 ) —
L B B[R] R, A PFGE &5 SR 48—
R 2 FE D AR B S VD T TR A 4 MR Bt
RIS AR —FE, 7001 mT Re 2 B R FE VD 1T
A A8 75 30 U 1T BT ) S0 1 450 22 SR K, 9 A 4 Bk
TR P ST PR SR e A T R e i A | 5 H Al TR R A A
#E5.

Z5 I ,MALDI-TOF MS £ AN H TV 116 & W%
PRI B K (R PE A AT A 25 5 F0 PRGE 431y A 8 i
MIRFE I, A Fnge — 8 S ar TS, 5
PR 25 65 1) 3R I B0 A B M iy A B 5 45 AN AH
I, SO R 25 [ R 4 A7 4 i ASBEAR PFGE — R AE A BR
T Bl B —FAR i . IRR S T 5 — B
AT MR (A HiT A BRI PR R B0k, B8 — IR JR I O
WHEAR LA SHOK , T AT bt — 2 W 5 il 5 I
B AHIESERIE AN A 225 T B 5 R AR 2R
PFGE # JE— 800 R4 1, (B2 % bRk B 1
SRR RRilE— B WSS FER T, FETC S 25 T MR
BT R AN SRR — Uk v A R A DG B B SR O
A BRRR , DS AR T DA 2 O [ 51 R R e . (R T
AR 5T O REA B L3 PR R S 55 A R LUR
(1) TAE it —25 B SRR A

&% 3k

[1]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TR, RIMF, HUIE, 5. 2021 KT LR D B 1
5 e PRGE 233 UM [ 1], S BT BR 2%, 2022,29(9)
1028-1031.
KA, R, XIGE 5. Kbt 2 R THE Y b
A SR AE SR (1], BURTRR PR, 2021,48(6) :1103-1106.
DM IRIEAR, M55, B MALDI-TOF MS f2E 9 % e il
PERFILRLT]. el iR 2A2%8,2019,42(6) :414-419.
Persad AK,Fahmy HA Anderson N, et al. Identification and subtyping
of Salmonella isolates using matrix —assisted laser desorption —ionization
time—of —flight mass spectrometry (MALDI-TOF) [J]. Microorganisms,
2022,10(4) .688.
R, ERT, S . AT ] BT B AR AE N R VD T P 4 2
Bl Ak A P LA L) ] PR 245 8, 2021,34(9) :176-178.
Huber CA, Reed SJ, Paterson DL. Bacterial sub—species typing using
matrix — assisted laser desorption/ionization time of flight mass
spectrometry ; what is promising? [ J]. Curr Issues Mol Biol, 2021,
43(2) .749-757.
T WEY BOEHOAR R T M] 55 1 A AR TA
JlR#t,2021:157-158.
Ojima—Kato T, Yamamoto N,Nagai S,et al. Application of proteotyping
Strain Solution ( TM) ver. 2 software and theoretically calculated mass
database in MALDI-TOF MS typing of Salmonella serotype[ J]. Appl
Microbiol Biotechnol, 2017,101(23-24) :8557-8569.
Yang SM,Kim E,Kim D, et al. Rapid detection of Salmonella enteritidis ,
typhimurium, and thompson by specific peak analysis using
matrix—assisted laser desorption ionization time — of — flight mass
spectrometry[ J].Foods,2021,10(5) ;933.
Jiang F',Kong Z,Cheng C, et al. Overestimated discriminatory power
of MALDI-TOF mass spectrometry for typing of carbapenem-—resistant
Klebsiella pneumoniae clones[ J].Epidemiol Infect,2019,147 ;e324.
e, WA, SRR, A o 24 Al IR LA T ) A e I 95
TR B [ )], 5 =B K2R, 2018, 40(14) .
1258-1262.
Chaiden C, Jaresitthikunchai J, Kerdsin A, et al. Streptococcus suis
serotyping by matrix —assisted laser desorption/ionization time —of —
flight mass spectrometry[ J]. PLoS One, 2021,16(5) ;e0249682.
Fang L, Liu M, Huang C, et al. MALDI-TOF MS-based clustering
and antifungal susceptibility tests of Talaromyces marneffei isolates
from Fujian and Guangxi ( China) [J]. Infect Drug Resist, 2022,
15:3449-3457.
Li P, Xin W, Xia S, et al. MALDI-TOF mass spectrometry—based
serotyping of V.parahaemolyticus isolated from the Zhejiang province
of China[ J]. BMC Microbiol, 2018,18(1) ;185.
XUEA:, AR, 5600, 4. L& 1E MALDI-TOF MS %51
PR R[] BUEMAAR, 2020, 60(5) :841-845.
P, TEME, MG, 55, Bls b IR T7 44 MALDI-TOF
MS %5 BUAE TR R[], b E ROE S AR E, 2018,
30(3) :368-372.
o4 H 53 :2022-10-08





