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8 F: B8 AAFEREMR B AT RS (BUs e ir ) . A B . N LY E RS, BRI 3M™4y
TR R G vd B AT R AR R R . R SRR, DL S EAR(GB 4789.40-2016) K B0 4k
M—EE, 5% 3M™4 1Kl 22 4t (molecular detection system, MDS)X 3256 28 (- 4719 50 #RE #A 7e 5 i
FEERE . 40 BRAE H 0 AR IES TR, 8 2R & A R . SRR RRE S X 240 £y A TS YR TRk i
HBAFE S, I 3M™ MDS FEFR I R R, 434 1 i e B PR B0 285 R — 2t . B8R 3M™ MDS
XoF 50 FEAS [ ke P B 5T B TR R R BRSNS AB h 100%, SEXHG R 1.79%10° CFU/mL; %t 40 Rk H 19
K25 SR8 A BAYE, FR5E N 100%. I 3M™ MDS 5 ER 7 A TI5% 101, 10°, 107 CFU/100 g 7% i
FFUEJE FCT18 1 240 I ASFRIEZLAG . WK . FLUS FIZLRRE S alb A TA, 25 SR — B R T 95%, ik
FEH 97.5%. 451 3M™ MDS HiERAMR IR | & R SRR, FEARF & AR BT, fegs R
SRR, SR EG IS R A ST 8, R —IUEGRZE . Db Rt . ar i k.
KT N PR R, B RS B AR ), KRk

Evaluation of the 3M"'Cronobacter (Enterobacter sakazakii) molecular
detection system in food samples
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ABSTRACT: Objective To investigate the detection limit, sensitivity, specificity and accuracy of 3M™Molecular
Detection System for Cronobacter (Enterobacter sakazakii) and its consistency with GB method (GB 4789.40-2016)
by testing Cronobacteria from different sources, non-target bacteria and different spiked food samples. Methods
Through testing 50 strains of Cronobacter and 40 strains of non-target bacteria in the laboratory, the detection limit,
sensitivity and specificity of 3M™ MDS were determined. Its accuracy and consistency with GB method were
determined by testing 240 Cronobacter inoculated samples with different concentrtions. Results The detection

sensitivity of 3M™ MDS to 50 strains of Cronobacter from different sources was 100%, with an average detection
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limit of 1.79x10°> CFU/mL. The test results of 40 strains of non-target bacteria were all negative, and the specificity

was 100%.The consistency results of 240 samples of milk powder, dextrin, whey and lactose from different sources of

artificially contaminated 10", 10°, 10" CFU/100 g Cronobacter FC718 were all more than 95% consistent and the

method accuracy was 97.5%. Conclusion The 3M™ MDS method is rapid, reliable, sensitive and specific for

Cronobacter detection. It showed good accuracy and high consistency with GB method in different food matrix and

should be promoted in food industries.
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AR PR L R AR S T 3M™ MDS 5 [ 455 Xt
NG Re e BT RIE TR . WG . FLIE FIZUBERE At AT

S, Xt 3M™ MDS Ji kAT RGN . AUTTEE ET
X 3M™ MDS 5 [EFR 7 ik EExE, A BB Ik AT
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21 FEMHBEE
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ESCOAC2-2EI 4:¥y'% 445, THERMO SWB25 fHE/K
B MIR262 /E AL 3544 . EDDY JET BUiEi4 i {4 . MDS100
3M™ MDS 43 FHiill 245 . SmartSpecTM Plus 45766
P11, BrukerAutoflex T 4 (1 & 41 & 7o A 7)o
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222 FiEEiER @A
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(matrix-assisted laser desorption ionizationtimeofflight mass
spectrometry, MALDI-TOF MS)#47#1 & Bk o
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2.3.1 3M™ MDS 7 ik #Ak Az

B H &Rt ry LS UM, B T b,
100 °CHN#A 30 s HORE SRR . BPW 3 T Vi RN B M X7 B
£ 20 uL, ZrHIMmA LS 28, 100 °CHNFA 15 min, & T
RHIZFAH 5 min.

QBUAHIE LS ZFE WM 20 pL, 43 HIINAGRKHE
T DB PE S IR AE HR B 20 pL W44, A —A RC ikH4
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Table 1 Non-target bacteria information for method validation

e Wbk 5 g haes 7% e g
1 FC13125 KIp A KA 21 FC14245 P A BRI
2 FC11671 K354 TR 22 FC11188 Fh ) A A BR T
3 FC13155 M| 23 FC11193 i B AT A 3K AT
4 FC9640 M| 24 F(C3453 J& A= A R R
5 FC13182 Fr AT 25 FC3451 R A IR TE
6 FC10614 FrE AT 26 FC12961 7824+
7 FC13151 BRIV I P I R 27 FC11676 24717523
8 FC12980 Jiti 58 e T A 28 FC13187 2RI
9 FC13133 TN 9 B R AR IR T 29 FC11682 FEEkE
10 FC13153 e AT 30 FC11667 BRI R 1A
11 FC10618 A RAIE 31 FC4344 I IR IR T
12 FC10631 8 B AT o 32 FC4349 WL 2 LA A
13 FC13127 LR CE Il 33 FC4472 W AR T TR
14 FC4132 e A PR TR 34 FC13130 S A PR TR
15 FC13175 PR AR HT R TG A 35 FC13137 i B AR T
16 FC11717 IR R 36 FC4342 TP FLAT R
17 FC13159 e L AR TR A 37 FC4347 TRIAF R
18 FC11296 i T A TR TG 38 FC4504 B
19 FC4327 A PGB G 39 FC13191 T FLAF
20 FC4332 A AR AT 40 FC13026 T LT

G)B ERIRFE AR X B BT 3M™ MDS 43 F
Kl R4, ¥ CR2 F20%, AT/,
2.4 3M™ MDS 733454 1 BRF0 R 8UE 1T

BHME TSA PR —AUHEERr =y, FMJomE A #Eh
JKEEH] 1.0-1.2 McFarland B4, A A BEER K X B B
HEAT 10 500 R R, SRR 2 10%, 10°, 10 CFU/mL
B BRIV AE A I, (5 3M™ MDS J5 Bkt bR B
PEATREIN, XS AR TSA SEARE TR 5L,
15 3M™ MDS 5t HBR . Hedn R AR, 15 3Mm
MDS J7 09 RAUE

AR RE =(RG 0 &5 SR BH M T AR BUAS I B ARG T AR R
B0)x100%,
2.5 3M™ MDS 75585 MR

BEEHMBE TSA M ACH et R Y, FHJGH AR
EhKERH 1.0-1.2 McFarland 2 W AE &Mk &, (3
3M™ MDS Jy ikt TR AR A 25 3R, # A, 3
B 3M™ MDS J5 R S

T S =R 00 &85 51 oA B AR 504G I I 1 TR AR
$0)%x100%.

2.6 FE—HMEFUEREITMN

2.4 Jrik, Bkl B AR E R FC718 101, 10°,
10" CFU/mL ¢ B BRI, 43510 E R vk BE BB TR | mL W%
T2 100 g AR RIEAZLR . WG . PLE LA
A AR AN T TS Y e BE B AR IR A (10t 10°, 107
CFU/100 g), HAMeBEK T4 20 MRS . il & i AL
15 YU R A T3 G 0 o BERE 43 16 ) 3M™ MIDS [l b
D7 TR I, R A S T B B — B AR
T3 7 R LA 3MT™ MDS J7 WA I 45 SR 5 EAR R
E5.

Jr i —FE=[1-( | 3M™ MDS HI =7k 0 E
YRR - ERRIERIE R BE M A B | AR 5 B0 >
100%.,

D7 R HER E=3M™ MDS PH %45 5 43M™ MDS 5 [
FRidi BHAE 25 558 100% .
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3.1 3M™ MDS 77K RFR 8E

3M™ MDS J5 ikt 21 k50 B VAT i m A TR ER K
WA H PR S 10 CFU/MIL, 29 RETE 9 IR R 103
CFU/mL, %} 50 #RE 89F K H RN 1.79x10° CFU/mML(#
2) 3M™ MDS J5 % 50 bk 5 B AT 1R i B A i) R 5
o 50/50%100%=100%.,

3.2 3M™ MDS F53E8E S

F 3M™ MDS J5 %t 40 #RAE B 1 BERP G A B R K
AT, I AR RN 25 SR 35 R BAYE . 3M™ MDS
Jrk ok 40 R AE B 0B K D R R OME 45 R ON
40/40%100%=100%.,

33 FHE—HMMERE

X N T35 YA ) e 2 i 2 VAT 1 B FCT18 1 240 3 3L
By WS . LB MZUBEEN AT 80 Xt BRAL LA 3MT™
MDS FEFR A 7R3, W3 3. 3M™ MDS J7ikAa
PEEAE S 11643, EAREAG I B AR o 119 43, PRIk
R B R B B RS A 116 1, 3 YU R W E R
107 CFU/100 g (9 FUBRE Sb AN FEIRR A0 0 B A 5 3L
WERE S, PRI IR 25 SR TE &5 Y R B B o B . 36T |
IECHETIEE, WA LR WORE . FLIE R S AR IR
ZE BB 100%., 100%., 96.25% ., 100%, Mfk—
R 99.06%; Tk HERRBEZE AT A 100% . 100% .
92.31%., 100%, G ARHERGBE N 97.48% W7 kK2 5 iH)
AL 2 25 5 (P>0.05),

Fz 2 3M™MDS 53T 50 #k 5 B iE A E B Bk IR

Table 2 Detection limit of 50 Cronobacter strains by 3M™ MDS molecular detection system

Fe Wtk P37 K B/(CFU/mML) 55 Rtk S U5 # H BR/(CFU/mL)
1 FC718 A AT, 2013 3.32x10° 26 FC4163  BIEITAIHIE, 2013 2.94x10°
2 FC719 WA I, 2013 2.29x10° 27 FC4164 YLV A 2E4E, 2013 1.85x10?
3 FC720 ARSI, 2013 2.94x10? 28 FC4165 LI A 24T, 2013 2.32x10°
4 FC721 ARSI, 2013 3.07x10° 29 FC4166 VLV A 24T, 2013 1.82x10?
5 FC722 ARSI, 2013 3.35x10° 30 FC4167 LI A 2E4E, 2013 4.52x10°
6 FC723 ARSI, 2013 2.85x10° 31 FC4171 LI A 2E4E, 2013 2.94x10?
7 FC724 WA I, 2013 2.70x10° 32 FC4172 LI A 24T, 2013 3.39x10°
8 FC725 EEA LKA, 2013 4.40x10° 33 FC4173 VLV 2S4H R, 2013 3.18x10°
9 FC2222 IR, 2013 3.80x10? 34 FC4178 mﬁ%i’ﬁiﬁﬁ’ﬂ“ 2.26x10°
10 FC2223 IR KA, 2013 3.45%x10° 35 FC4179 %T‘Ezwz'ﬁzﬁ@ﬁ" 2.17x10°
11 FC2942 JTARA IR, 2013 1.27x10° 36 FC4180 VLV 2S4H R, 2013 3.05x10?
12 FC4139 TmRAET, 2013 2.27x10° 37 FC4185 VLV A 2S4H R, 2013 1.59x10°
13 FC4140 JTARA R, 2013 1.98x10° 38 FC4186 LV EHI R, 2013 3.02x10°
14 FC4141 JTARA R, 2013 4.16x10° 39 FC4194 VLA SHE, 2013 2.60x10°
15 FC4147 JTARA R, 2013 2.97x10° 40 FC4211 LV EHI R, 2013 1.92x10°
16 FC4148 JTARA R, 2013 1.71x10? 41  FC11366  TLPE4JEAiE, 2013 3.43x10°
17 FC4149 JTARA R, 2013 4.23x10? 42 FC11367  TLPE4EHE, 2013 3.19x10?
18 FC4155 SR, 2013 3.11x10? 43 FC11368  {LPHE4JLE 4, 2013 3.92x10?
19 FC4156 SR, 2013 4.13x10° 44 FCl11369  mMAIHIE, 2013 1.98x10°
20 FC4157 ﬁ'ﬂmiﬁiﬁﬁﬁj’ 3.17%10° 45 FCII370 =AY, 2013 420x10°
21 FC4158 TSR, 2013 3.03x10? 46 FC11371 SMAYLEIE, 2013 2.34x10°
22 FC4159 WAL AR, 2013 2.88x10? 47 FC11537  =mMAIHIRE, 2013 2.42x10°
23 FC4160 MR AR, 2013 2.81x10° 48  FC13095  MAIEVIAZHIE, 2013 2.33x10°
24 FC4161 B4R, 2013 2.98x10° 49 FCl4148  BIRILAZEHIE, 2013 2.22x10?
25 FC4162 SMALEIE, 2013 3.91x10? 50  FC29161  BIEVLAZEHIE, 2013 2.87x10°
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Table 3 Test results of spiked samples by 3M™ MDS and
national standard method

B2 QEEIKEE/CFU/00 g) PITEZR
(3M™ MDS/[E#R)
M B (n=20) 0/0
B 10'(n=20) 20/20
AW
10°(n=20) 8/8
107'(n=20) 0/0
FAPEXT BB (n=20) 0/0
10'(n=20) 20/20
Wik
10°(n=20) 10/10
107(n=20) 0/0
B XS BE (n=20) 0/0
B 10'(n=20) 20/20
i
10°(n=20) 16/16
107'(n=20) 0/3
AT B (n=20) 0/0
B 10'(n=20) 15/15
R
10°(n=20) 7/7
107'(n=20) 0/0

4 e

3M™ MDS J5 B2 5T LAMP J5UH B4 75 1, %2
A X e ELA R R ARG BRTY, A g B
7R, 3M™ MDS J5 %t 50 ke v AT R AR TR ER K B AR TR
HIKG R K 10°~10°CFU/mL, 458 % F1 58 & 20 B e i ik
#] 10° CFU/mL L) _ER}, 3M™ MDS 75 5 BRI 45 5 2 3 T
R4 ) A P RN R ORE, X v VAR R A R T B AT TR A
WA T KRR o %0 A BRARAR, 3] 5
WrEAi R . A AR B AR T A 2R, ket
B2 55 WA T 43 FHE WD R B0 40 X SRS L A {1 BH
ZER L. % T L LEE SR B PR IE R EGE F AT
10° CFU/g!") 2453 24 i o 1 IR v B8 o 0 1 A 12T )8 400 1
TSYL(N 1 CFU/100 @), i FHZE s UMK AT A JS, 5
BT E R ME IS ERTAF] 10° CFU/mL L RN, dutk
3M™ MDS J5 i B3 H T 24 LR 8 S & K
RUSE TR ARSI, DTS R R4 ARSI s ]

AU Tk o R T AR YL 101, 10,
10" CFU/100 g, FIrfifi F A 80 LK . WIS . L5 ALy
RAEAARFE L, HAmarEE. EIRET, 3M™
MDS 5 R A, XA AR S T35 G i 58 2 i

TR i A T 10 ) 2 R B ) — B Y A . S AR
BRI —E A 3 YL HE R 107 CFU/100 g FUBHFE &
R T Yl T ok R A B A BE LM S R O A
10° CFU/Af i . 10" CFU/RE Sl YL B 7K S ARG B0 45 SR o B — 3
H S DyFURRES, PRSI 25 SR AR A5 G RV B 1 R B,
Al BESR A Sh AE A R P T o X SR R, 3M™
MDS Fik ik B 455 EAR i 3, ATl R S
TR . H DL RCRMR A AR SR, AT R R RR

ATFFRLE R R, 3M™ MDS 75 % 52 BB FF B i
I HA REF RS, 3L . Bk . ALEMEL
Wike s, SEPREMLL, 2R T R —3rk M
WETRE . ST B AR . X A3 KD R A,
3M™ MDS Jiik—uE A 52 . Ak i P ik,
HA R R M

SE B
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