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Abstract: Cronobacter sakazakii, an important conditional pathogen that causes life-threatening necrotizing enterocolitis, septicemia, and
meningitis in newborns and premature infants, result in a mortality rate of 40%~80%. Moreover, its unique pathogenicity, ability to form
biofilms, strong resistance to high osmotic pressure, low pH, high temperature, oxidation, and drying, and the capability of surviving for long
periods of time during food processing and production render it a potential food safety risk factor. Herein, relevant studies conducted in the last
five years on the various physical (such as pulsed electric field, microwave, high voltage, radio frequency, ultraviolet light, and vacuum drying)
and chemical (such as plant extracts and derived components, bioactive peptides/milk and dairy-derived components, carbohydrates) methods
used to control C. sakazakii were reviewed and compared, and their inhibition effects were discussed in a comprehensive manner. Each control
method has its limitations in terms of dose and method of application. Further investigations on the possible synergistic effects between the
physical and chemical control methods may help toward reducing the risk of food contamination by this pathogen.
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Table 1 Application of physical methods in the prevention and control of C. sakazakii
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Table 2 Application of chemical methods in the prevention and control of C. sakazakii

A i B PP FR Tk R B Lk
éggﬁiﬁﬂ PR FIAS  RaHAE xiigzgjigiiZi (18]
SRS 47 B A 12=14.35£0.67 mm
TLF = ety Bap )L S P ok MIC=20 mg/mL [21]
MBC=40 mg/mL
FEA () 3.0~7.0 mm
BEE (AA) - DYER &3 3.0~7.0 mm [29]
FEA (KEER) 3.0~7.0 mm
b 25 - W AR MIC=1.25 mg/mL [19]
| 2AR - R AR MIC=2.4 mM [20]
MIC=2.4 umol/L
MIC=2.4 umol/L
B 2R - IRE AR MIC=1.8 pmol/L [38]
MIC=3.6 umol/L
¥ A HEHRES (TGML)  ZY)URF  WAHHEE 5 ug/mLTGML 4854474 7% R B 69 £ K34 24 h [22]

B Q, - w AR MIC=0.1~0.2 mg/mL [39]

MIC (5 2AB4E) =0.05%
S MIC (AKX M AEESH S ) =0.05% 2
- AT MIC (TFABH) =02% 23]

MIC (G fmted ) =0.8%

FEAE. RN AR,
TFE®. BATIEATS

&GS - - 5t C. sakazakii 54918 SMiE S PR A [24]
X% ey Byl F I FItaOE 1 h T %K 7.0 logCFU/mL [26]
SRR MIC=1.25 mg/mL; MBC=2.50 mg/mL
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
HHE 3 BRI - ‘ | ¢ ¢ [25]
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
SRR MIC=0.625 mg/mL; MBC=1.25 mg/mL
AR MIC=0.625 mg/mL; MBC=1.25 mg/mL
4 ‘CAETF)E C sakazakii: MIC=3.33 mg/mL;
P2 e - &
MBC=8.00 mg/mL
[P 4 ‘CFI& C. sakazakii: MIC=8.00 mg/mL;
Rk MBC=10.67 mg/mL
10 ‘CHE-F4#& C. sakazakii: MIC=3.00 mg/mL;
RS i MBC=8.00 L )
=38. mg/m
Y - A (28]
o7 gk 10 ‘CF¥& C. sakazakii: MIC=7.00 mg/mL;
Rk MBC=11.00 mg/mL
7 s 23 ‘C3EFJ& C. sakazakii: MIC=2.67 mg/mL,;
WA MBC=7.67 mg/mL
e 23 'CF ¥ C. sakazakii: MIC=6.33 mg/mL;

MBC=10.00 mg/mL
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1 Caspase 9 FIF. Cao SIS I T7
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BRI ()0 SEATL ) o A 98 B 25 A28 i B R S
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USIEI 0 7 75 ey AT . T BT AT R DU A
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PG, RAFEREFIE I R4 2RI H B R A%
o IRANFIHAMEFRSE & 2~3 MIC IR ),
Al SEAARBR B A 2L LI 7 WA v AR B e 5 2 AT B
Ak, 2 MIC 2 &0 B2 B ) LS5 Wk S e A
SIPRA RERN (R2).
212 FEAHBALTE RS

HHEAE (Thymus vulgaris L.), &—MEEATHE
K, BTEEE (Labiatae). FHAEHNEATAEY (A
BEW . TR AU fRid e P A A
B2 A S . Martins 252005 17 LA R AR 1R
WL KRR TR I PRI 7 AT D

PERERHT TR AIELES (3R 2). HEEMFSEEA T
MREYE, AT HR e A AR R E T,
HEFBmAMIRSAY) (CD-IC) FEAME N Mm%
AHUEFE TR T, Xo PSR E BEm ST
75 5 4 M BB 1) R 2 AR AT B BT AL
Tian 25"V A (MR BRI E 1 AR MIC (£
2), WHFCIESEH BAEMNES S S Z RN,
AR K, RGN ATP, 4RO 2k, PR pH,
MITXE C. sakazakii EAG 555 H40H] TG .

H B &M (Thymoquinone, TQ) & M 2 FjEL

(Nigella Sativa) Fp—H 2R A 1) 3 B AV

YRR, TR — B R R RN & B R, ik
SEAERY T I REE A S AIEE 257 . Shi 25ROBFFTIE
B, TQ XJ=HZHEL) LEC 7 Wk Hh i g o 2 VAT o 2
A RFRPUREEE, AT 5 B RE  BEAT
ATCC 29544 X HT-29 405 AR ZERE ST, Tk
D JFETHE RAW 264.7 EWE4H A PN 41 1 40 B 0 3=
CHEN 25PO%R 57 1 HUABR (TQ) Mo BRI 52 B AT it
ISERIPTA Z AT 52 T . RN T TQ XFFR
U85 58 B A AR (SICs) J&, BT 1R
HKE A (TSB) A RIF o TQ Xf#4, . T/
FEB e AR AR (R 2), | HA& L
AT AE A7) T LA Ik 5O A i R G 1, BRI A Y
ATP, ZHMIME L MAb, AT IR PR UE 7 %5 i T b 0
LR SE R, FHUR AR A B B T SR A SR
AR, I HLAE SICs Ref4MiiBRI% 5w & A B A
BT B (R HAR B/ E LT A 1 Tk — 2D 7.
213 HAeridpiRId

TSR K HARD &AL GREERD . 21 (38
Fid. S, JLZSERAIEA TS, WERAETE, BA AL
JEIBUREITEE - Peng 252 I 5 76 1 B 03 = (AR
W) (ATCE) X} PIF Hr R 5 2 AT B (40 B v e e
AREAIVEFINLE]. ATCE o PR o8 2 T B ) fe 410
BRI (DIZ) N 14.35 mm, 5K MIC ¥ 20 mg/mL,
MBC A4 40 mg/mL. ATCE &bFEEETR 1 BRE 575 2 5 AT
W AT ECE K, SR L, BT gl
pH. ZHE & R MIERZ DNA &8, SEHEE
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ST . Ak, ATCE BeA RCK IS AN A ) B ey
LB R, 7E 25 °C R 1 MIC (1 MIC=20 mg/mL)
] ATCE 4bFE 20 min, A5 EEUHDZ) 6.5 log
CFU/mL.

FH AR IEREE (polyglycerol mono-fatty acid
esters, TGML) J&— AR i 4)m (EFSA)
W E N TO A B & s IR e &9, T
S EAEEZNRAE, N RS R H R A
TFHIRTEE . MRS BT ARE™, B 5 2 VAT R AR
KHIRAR pH EAE2 4 )LE pH N 4~5 KIS A, B8]
2 JE R AT REFE 2R L B iE N AETE B A K A,
W)L B HEA A T RE KA 21 W), ZE e, BROg e
BT R B AR A A B sl e R (adt 10°
CFU). Zhang 2S5t T s o B FFEEZE TGML
AEFRE) RIF H AR KM LA RN FRAE . pH (BT
TR BN IR IR . 45 5RFKEH, TGML X B v
VAR B E A A RO, 1. 2 A5 pg/mL
TGML 73753 S Bl (AT WA HEIR 4. 12 AT 24 he
B 5, 33— P8R0 7 TGML R4 M B IR AR S ML
B PEIER . SRR, EEABHH 35
h~21h), R 5 pg/mL TGML FEAL B W b6 JR
ARG T YR (10° CFU), $T 4
FR AN = IR TR 56 R B AR . X — T 22D
PR B 5 2 U AT B R R AT ) L B P AR KAT
AR R ST LB AR -

JUANMEZE LR, B R ER) RARBTE ) Cn
¥, Essential oils, EOs) &N T & fh e A&
i USRI s o FEIERRIA N2 62 54 (1) EOs &R,
AMYELE = EOs INTIUAHEARRCR, 1 H 2 sy
TERSE B i T RE R E Ak, Berthold-pluta 55
WA P B imik | A WA, T&. i, 3
A== AUR. RIEF. mE. B, R T
PEF KT M7 MG S5 miAAIAEZE T EOs,
X 21 Bk Cronobacter #i ] EOs 347 1 ik, HrpfudE:
C. Skazakii~ C. muytjinii. C. turicensis. C. condimenti
M C. malonatici. MAL, EME T HEER. kAR
FERE . T M FIEAT 0T 5 #k Cronbacter spp 15/
HTEISE (MIC) F KT ZIKE (MTC). A 3L
(1) EOs J9: HHA>RE>DARE, idk, TH. &K
SRR By 1 ) EOs RN 4348 70 B B AR 1 FE P
B RZHZA EOs: Wiy, ik, D). Tk,
A ARG RS I TE Eos XA HEAH
FRISTER . (E 2 B TR I AL R N
¥, HIERAMBEERNETREL—PEE,
B A Z 1A AT ReAFAE L 2R s P AU EH,

6

AT 9% TR o0t B Ui o, 25 T 4 81 PRI AL ATS e B
NGO

SAWEERE (TC; CoHgO) A2 PRI B2 143 25
REN— MR E AR, BAPUE. Pusfi
SEAAEFI™. Gao PR B 7 B VA AT B 15 X0
A/ INER I SRS SR s S R RERE (TC) X
AR . TC ALFRFEAK 1 B 223 rh B i o 2 AT B
TR T AL A, 3% T B AR LA 4545
IEAb, B RE R G B b e 2 U R 14 /)N BRI R
R, LLK TL-6 A TNF-a (1742, AR, TC 4b
PRAT ] Caspase-3 & 1E, VAT IHAIMIET, HiIBRk
75 57 % VEFT 12175 5 (1) NF-«B 15 S il B sas ., (52
A AR B S IR N 2122 41 ) LIC 7 7040 H I PR
BT B Ui E A i 2 i A E AL e
BB

5PV AR SRR ) 22 Ty A B, AR F 2 TR EL
¥ (olive oil polyphenols extract, OOPE) &kt
P RIS, X OOPE SR i FLAALIH M $A )
RN . Fei SIS0 T WS 2 R (OOPE)
X B U 5 B AT B AT B . OOPE m] DU i F AR
YN ATP WREE. A LA 4TS Jb
TR 2 17 B SR AT B e B A R BT R BT
ST, X 540 IE I G A Ok

2.2 AN S IR/ RSLE AT R T

=

22.1 REGHILF R G RLI K

WHRRY], AP HATAY) (nFlE) et
TR E s R A S B i T R SR 4B s
X5 AE R 0T T A AR DT R AR B 2 BT
PREIIR. AW EE B PR B AE TR VIR E B B
HIFP A R ANEER I, (AT U B 2 K AR L
K. Meevoy P IT T M FLIE & 1 M LK
fi#¥) (sweet whey protein concentrate, SWPC) X IR
b0 VR T B A -0 SR AR ELAE T R . BF AR
SWPC JLF-58 44| 1 By 50 2 AT L Caco-2 4
RS B AT o I RN 15 2 g AR SR ) SWPC
IR T T5%0 90%H Sy hr. BRI, FRER A AL EE
18 SWPC X 5y ISEMATIC R - LE BRI 58 2 VAR 1R\
Caco-2 )5, IGZH 40 SWPC IRIfEFEER SN 1
IL-8 [P A2 FUHR LR A B O3 0ot T B 5
DU R ATAEAGIER, (HR =i Ershsk
IAESE IR, NN T840 ) LiE oA S i 2 i AR
FIRLHIT 5 ZE— BB 5T
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222 D-&REE

Li P850 T D-(A&IR (D-Try) S BRI 552 i
AR B IR . SHER AR, 10 mmol/L
D-Try £ 24.48 F1 72 h X} AP I 53 Al 1
87%- 84%F1 76%. Ut4h, EFRFEMEFILAET
YERFBLA TR, (H Y FFETE D-Try i, AT
JLES . D-Try XPAAIER & BOFHIAE FH AT Re -5 40 A
FITGA 0 B N2 & D358 7 1 P e A K

23 BmAKMLAE
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B-1 A1) D-Z A A G B El A AR A
FERMEP AL HER A . COS RARKIE. ik
PEOF. e MEm Sl B N TES. Rk,
W, SRR, SRR, CoS&
WA R SGE R SRR, LR, Lu %P7
BT RIS F58 2000 Da FRIFE5HE (COS) Ref Rk
b B U35 5 B A R AR S, LR TER AR L
REEHRF . COS HIBAREYIRE IS (MBIC77)
N 20 pg/mL, AT DA SCHRIRIE (1 B AE ot s
WP, AN, 4R 10 mg/mL I, COS B 5
AT B B E VIR IS R 2N 50%. COS 410
1l B Ui 5 2 5 R B AT A I 2 R o AR AE A R A P A
K, Fe i EiE . SR, AR, B
besA FEFAL, S5V BAH G 5 AN EZELF 1D
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Al-holy TR T FRBERIFLE N AL RIF At
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5T 7E RIF A1 WBIC HIMN 3 A BRiRs 50 27 7 4T B 11
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2.0%Hf, fE=IE A 6 h 5, BRIG T EF B %L
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RVE T BRI ISR e R AR AR,
AT 75 BAR FUIAE N B i IRl o 21244 ) L 77 L
B IBR A 2 At
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24.1 P& Q,
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AR JRTE R A, T E B REHIHI 2 A
WEESE G T ETE, FRRT 2o A i L)
F1H. CoQo TEE b Tl B & —Fh & i N7,
Hz oMM R0, RE AN RN
CoQo S5 HAME FERIA M FHIA H FH# . Guo 5N
BOMIF 72 1 CoQo ot BRIR 5 2 VAT B (O U By 1 S ]

REMIAITENLE, FHEITAN T HBE Qo X AEMIE Hh B i 5 2
WATHE KIEROR . CoQo X I v B AT B ] MIC
749 0.1~0.2 mg/mL. ¥797 5 AR DI RERERS, R A
ISR, MBI ATP W A4 s 52 B
1%, ARTEASRAESCE . G Qo SR I HALEE (45,
50 8¢ 55 C)H AHLEA,  DAR IR AR 7 Qb
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LA 2P at b bim], R Zohi A np i g ) &
BN, EENMET RS ELN 16 mg/L. LA 2
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R EAR T . R —FPEE) NF-«B i
A, HFFRT, ATLAE SV 2 518 BRI SSREAH
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Sy 1A R2AE e ) W SO G DURTE 3 ) (e TN ek A &)
(LPO) MR BRI AL, FIRE I I
ALHFRE . Shi ZORE ST, LA SRR 70 VAT 1
MIC 4 2.5~5.0 mg/mL. LA RIS BRI 78 2 5 41 14
(TR BRI AIHIVE R . LA 520 fie v 2
AT IR A e R, RIUCAMI P ATP IR IR
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TEFX R IIREE R, LA BRI 5 B A i B b
Rk, (HE RO LA S AR I o A R
LA EN%) L7 B £ it PR kb e 75047 e 2t —
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3 REREN

3.0 BT, BEERHEEROR IR A S B 5e 2 v
FrRBIEE RN T, R B E b, UV-C
AR kf S R UR TSR R iR R AR BTV
SWETTEMS G, AR i P e 5 %
PR A5 Fr IR RSO o 1A oA BN BRIR 52 27 AT
w I PLETE, AR R IESOA R BON %
BURREBHAETE. (BN TARIMAEERE, EidTy
VI BRASRAEAR AT fh AT VR AN S 2 750
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