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Abstract: It is documented that Cronobacter spp. (formely Enterobacter sakazakii) can survive in powdered infant formula
(PIF) for a long period, and special concerns have been raised about the safety of powdered infant formula (PIF)
contaminated by Cronobacter spp. with the globalization of the food supply. This study compared the methods for detecting
Cronobacter spp. in PIF of the Chinese standard method GB 4789.40-2016 (reference method) and the European standard
method EN ISO 22964:2017 (alternative method) according to the principle requirements of method comparison in ISO
16140-2 2016. A total of 576 blind-coded test portions of the product spiked with the test strain at three different
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contamination levels (0 MPN/ 10 g, 1.299 MPN/10 g and 2.210 PMN/10 g) were analyzed by 12 participating laboratories.
The results showed that the sensitivity of GB 4789.40-2016 was 80.00% at the low contamination level and 81.16% at the
high level, while those of ISO 22964:2017 were 90.00% and 97.10%, respectively. The relative levels of detection (RLODs)
were below the acceptance limit (AL=2.5) regardless of the contamination level, and the probability of detection (POD)

model proposed in the AOAC guidelines was analyzed. Results revealed no statistically significant difference between the
alternative and reference methods. It was concluded that the GB 4789.40-2016 method for the detection of C. sakazakii in

PIF was equivalent to the ISO 22964:2017 method.

Key words: method comparison; Cronobacter; powdered infant formula; detection; equivalence
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Table 2 Inoculation level of artificial pollution
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Fig.1 Sample testing procedures based on GB 4789.6 and ISO 2964:2017 respectively
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Table 3 Data statistics of 10 labs results from an interlaboratory study

SYOKE(MPN/10g) ik SREgGS MAMRESH () WA (g  FE SREgS FEREREHE () TR (0,
0 E = VNS 1 0 8 Bk 1 0 8
0 SHE )7k 2 0 8 Bk 2 0 8
0 SE )7k 3 0 8 E=XAWIRIS 3 0 8
0 SE )7k 4 0 8 EZZAWIR 4 0 8
0 SE )7k 5 0 8 Bk 5 0 8
0 SE )k 6 0 8 E=XAWIRTS 6 0 8
0 SHE )ik 7 0 8 BT 7 0 8
0 ST I 8 0 8 AT 8 0 8
0 ST 9 0 8 AT 9 0 8
0 ST 12 0 8 AT 12 0 8
1.299 SHITI 1 3 8 BT 1 4 8
1.299 SHITI 2 3 8 BT 2 3 8
1.299 SHITI 3 1 8 E=EAWRS 3 2 8
1.299 SHFT 4 3 8 L= EAWiReS 4 3 8
1.299 ST 5 2 8 L=EAWRES 5 1 8
1.299 ST 6 1 8 L=EAWRES 6 3 8
1.299 ST 7 3 8 B 7 3 8
1.299 SH I 8 3 8 B 8 3 8
1.299 SE Tk 9 2 8 L= IAWR7S 9 4 8
1.299 VIR 12 3 8 EEXAWiRiS 12 1 8
2210 VIR 1 5 8 EEXAWiRiS 1 6 8
2210 SEI: 2 4 8 EXAWiRiS 2 5 8
2210 Sk 3 6 8 B 3 8 8
2210 Sk 4 6 8 B 4 7 8
2210 STk 5 6 8 E2ZAWAR7S 5 5 8
2210 STk 6 6 8 F2ZAWR7S 6 7 8
2210 E = VieS 7 5 8 F2ZAWRS 7 7 8
2210 E VRS 8 6 8 F2ZAWiRS 8 8 8
2210 S5k 9 5 8 E2ZAWRS 9 8 8
2.210 SH )k 12 7 8 Bk 12 6 8
R 80 240 EZ AW R 95 240
AT T Bgs . IEMT5 8L K ¥ (1.299 MPN/10 g Fl F4 10 K5 5B RS 55

2.210 PMN/10 g) " #ERIRAT T F43 FHPHAG I 45 5%, 457
4 ISO 16140-2 R,
2.2.2 FRSEMESHT O ARYE 1.3.0 P, FETlicse
B ABHRIEA AN, ST AR RS2 IR AR O TR Y
RS IRERZ 100% .
2.2.3 REGFESHrT  FPR Fn B BHPESS SR (FP) il
BRI AN LE % . AR A Oy A9 B i 20
NG PRI 25 5 5 20 222 7 AR B ARG I 25 5 2 1]
P25 5H, FREs G S BRAR S B R TR B LB
4 BEETSHEMBER RN REE, 155K
L, A5 YLK L, B9 (ND-PD) B4 51 M -3 Fil-11,
FI/INFAHR B3R 3Z R (AL) 10.22 1 9.36, HRIE 1SO
16140-2 MAHRN LA, W5 (ND-PD){E/NFH:32 R,
DA R P A 3 7 R S5 R . ARPEAS S i 45
(3 DIEWT, P I5 YKL, 1 Ly) b, B
TS 7 R BRI 25 SR R 25 R Y o
2.2.4 RLOD 4r#f7 iBibW CLL BIBILE ) XLk
PERTY (GLM) SRS HT S B0 25 A8 o R ARG S50 %

Table4 Summary of data for sensitivity calculation
from ten labs

- 1Y
7 LI LZ
FHPESS R —3 0 (PA) 21 54
AR 2: (PD) 6 13
FIPESE R —Bk (NA) 50 11
fif2%(ND) 3 2
SR REE (SE ., %) 80.00 81.16
BRI R A% (SE,, % ) 90.00 97.10
AHXTELS R (RT, %) 88.75 81.25
BARTTE IR A FE R (FPR, %) 0 0
(ND-PD) -3 -11
2R (AL) 10.22 9.36
Mgk (ND-PD)<AL  (ND-PD)<AL

TE: RTFRFET A — 15 YK RS 2 2% DR R A S5 R 1k
PATHIGR 2 () i) — B R

ZON B CLL BRI A2 3 DKSEFT 10 P25 =
CINELFE 10 5 F1 11 B53250 =) iy g & 48da b, Hid



- 356 - B Tk B 2023 4 4 H
5 SmE AR SO A VAT IR A AN A S et R
Table 5 Results of interlaboratory data of detection of Cronobacter sakazakii
Bk SHIT
W (MPN/10g) LIRES%S n  x PODas{LPODa 95% CI x  PODra{LPODa 95% CI dPODan{{dLPODa 95% CI

0 1 g8 0 0 0 0 0.000
0 2 g8 0 0 0 0 0.000
0 3 g8 0 0 0 0 0.000
0 4 8 0 0 0 0 0.000
0 5 g8 0 0 0 0 0.000

0 6 8 0 0 (0.00,0.046) 0 0 (0.00, 0.046) 0.000 (=0.046, 0.046)
0 7 g8 0 0 0 0 0.000
0 8 8 0 0 0 0 0.000
0 9 g8 0 0 0 0 0.000
0 10 8 0 0 0 0 0.000
0 Bt 80 0 0.000 0 0 0.000
1.299 1 8 4 0.500 3 0.375 0.125
1.299 2 8 3 0.375 3 0.375 0.000
1.299 3 g8 2 0.250 1 0.125 0.125
1.299 4 8 3 0.375 3 0.375 0.000
1.299 5 g8 1 0.125 2 0.250 -0.125

1.299 6 g8 3 0.375 (0.243,0.446) 1 0.125 (0.211, 0.408) 0.200 (—0.178,0.105)
1.299 7 8 3 0.375 3 0.375 0.000
1.299 8 g8 3 0.375 3 0.375 0.000
1.299 9 8 4 0.500 2 0.250 0.250
1.299 10 8 1 0.125 3 0.375 -0.200
1.299 it 80 27 0.3375 24 0.300 0.0375
2210 1 8 6 0.750 5 0.625 0.125
2210 2 g8 5 0.625 4 0.500 0.125
2210 3 g 8 1.000 6 0.750 0.250
2210 4 8 7 0.875 6 0.750 0.100
2210 5 8 5 0.625 6 0.750 -0.125

2.210 6 8 7 0.875 (0.727,0.892) 6 0.750 (0.592,0.789) 0.125 (—0.157,0.083)
2210 7 g8 7 0.875 5 0.625 0.250
2210 8 8 8 1.000 6 0.750 0.250
2210 9 g8 8 1.000 5 0.625 0.375
2210 10 8 6 0.750 7 0.875 -0.125
2210 Bt 80 67 0.8375 56 0.700 0.1375

TH: MPNA SRR AT RERIRH 5 x o BHPEES SR A ikt COA AR IXE].

1~9 12 SR E AU SR S840, Lab,, AT A B
P SEES Z RN (P=0.16) o mZER T4 SR, B
RIS )7 A I .19 25 5 (Dmethod=1, P=
0.32). FHLEZFE Ik, U709 RLOD fH2 0.85,
90% [% CI 24 0.66~1.11, FIKTF ALHEEI X W 5%
VEE T 252 BRAE 2.5), 25 b FE AR ARG A 25 A PR 22
I LBC T ks i i BRIRE v B AT IR, AT ik i R
HUE 5SS Al A X R,

2.2.5 POD 4T &% AOAC I IEFS e f# A POD
AT R} S 22 [W)PBR A T 40T (3R 5) o SR, 78
POD {H ¥ 7E 0.15 Fl 0.85 2 [8] B PH 4~ 75 YL ik )& v,
TR SE I = N R ER AR AR A . EARTS Yok
(1.299 MPN/10 g) F, dLPOD {E N 0.0375. Ti{EFRY
EEIT5 4K (2.210 MPN/10 g 5% 100 g) F, dLPOD
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