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Development of microbial reference materials for Cronobactersakazakii
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ABSTRACT: Objective To develop the Cronobactersakazakii standard substance with uniformity and stability by
freeze-drying technique, which is used for internal quality control in the laboratory. Methods The biochemical,
16SrRNA sequence and mass spectrometric characteristics of the strain Cronobactersakazakii (45403) were confirmed.
Microspheres with a content of 103 CFU/sample was developed by freeze-drying technique. Refering to CNAS-GL29
Reference materials-General and statistical principlesfor certification, uniformity tests were performed on 20 samples,
and the results were statistically analyzed by one-way ANOVA. The samples were stored at -20, 2, and 37 °C,
respectively, and their storage stability and transport stability were evaluated. Five laboratories were organized for
collaborative calibration. Using 20 infant formulasas substrate, the use effect of the standard substance of

Cronobactersakazakii was confirmed. Results The biochemical identification of Cronobactersakazakii (45403), the
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NCBI genebank alignment of 16SrTRNA sequences, and the results of mass spectrometry were all Cronobactersakazakii.

The homogeneity was analyzed by one-way ANOVA, F=1.067, P=0.442, and the homogeneity met the requirements of

standard materials. The sample was still stable when storing at —20 °C for 170 d and storing at 25 °C, 37 °C for 7 d. The

samples were co-calibrated by 5 laboratories and the sample content was 10° CFU/sample. Twenty infant formulas with

Cronobactersakazakiiall could be checked out all. Conclusion The biochemical characteristics, 16STRNA sequence

analysis and protein flight mass spectrometry of Cronobactersakazakii (CMCC45403) developed in this research are

consistent with the typical characteristics of Cronobacter. Its uniformity, storage stability, transport stability and

suitability are in accordance with the requirements of standard materials.
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Table 1 Milk powder sample information table
FE TS SRR BT 5 SRR
1 FEEI 1B 0~61H 11 e 2R LI 5
2 FEHEMEIL 2B 6~124A 12 KRR I LB TV (&235)
3 EHEHEILI B 13 % 13 HIC S-26 &4 & LK
4 ERMEILIB 13 % 14 BRI 4 2 BLLBC 7 kY
5 FERAEIL4B 362 15 & 4T 5E B LT 7 Wk
6 WU RA A LR Wk 1 B 16 LU AL T Wk
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Table 2 Count results of 20 bottles of Cronobactersakazakii reference material

R sty BRI 5 2 VR TR I 24

F5 MR a/(x 10°CFU/FE ) MR a X Bl MR b/(x10° CFU/KE ) i b Xt A E
1 6.2 3.792 6.1 3.785
2 6.2 3.792 5.6 3.748
3 6.4 3.806 5.5 3.740
4 5.4 3.732 5.9 3.771
5 6.3 3.799 6.0 3.778
6 7.4 3.869 7.0 3.845
7 7.0 3.845 5.9 3.771
8 6.7 3.826 6.2 3.792
9 5.9 3.771 6.3 3.799
10 5.4 3.732 6.0 3.778
11 6.6 3.820 4.9 3.690
12 6.1 3.785 5.8 3.763
13 5.5 3.740 6.0 3.778
14 5.8 3.763 5.5 3.740
15 6.3 3.799 6.0 3.778
16 6.9 3.839 5.5 3.740
17 5.5 3.740 5.9 3.771
18 6.13 3.787 5.6 3.748
19 6.4 3.806 5.5 3.740
20 7.0 3.845 6.1 3.785
*3 MRBERFETFEREDRERRELERNER
Table 3 Results of transport stability of Cronobactersakazakii reference material
s} ] 37 °C/(x10° CFU/KE ) 37 °CHAUH 25 °C/(x10° CFU/FE L) 25°CXIHUE
0 6.1 3.782 6.1 3.782
1 3.8 3.577 3.6 3.560
3 4.4 3.645 42 3.625
5 2.6 3.410 3.4 3.526
7 1.8 3.243 3.4 3.540
14 35 3.549 4.5 3.657
*4 RIS FEFEFBREEREER
Table 4 Results of storage stability test of Cronobactersakazakiireference material
Bl (d) —20 °CI% 2 F/(x10° CFU/FE ) BN % 4 °CIG T & (< 10° CFU/EE N IR %
0 6.1 / / /
1 5.0 82.3% 3.9 64.1%
3 5.3 88.1% 6.2 102.0%
5 / / 5.4 88.8%
7 5.5 90.9% 43 71.1%
14 6.1 101.0% 5.6 92.6%
28 6.2 101.7% 5.5 91.1%
270 3.7 60.4% / /
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Table 5 Coordination calibration results of Cronobactersakazakiireference material

W/ﬁ?;m& A B C D E
WA Tw FHEE . EHER EVE mHAR ORE  mRam OV
e S CFURE  weg /um3 i s «n@ ﬁ@ﬁ «n@ B 4 «ﬂ¢ I B 55
CFU/KEfh) CFU/KES)  wesgss CFUMKES) 4k CFU/KE ) 4k
wit) 454
CODE: 1 3.6 = 42 = 4.6 = 2.7 = 4.1 =
CODE: 2 42 = 3.0 = 4.0 = 3.0 = 2.5 =
CODE: 3 3.7 = 3.0 = 5.1 = 2.8 = 2.9 =
CODE: 4 4.0 = 43 = 3.9 = 2.2 = 3.7 =
CODE: 5 4.2 = 2.8 = 4.0 = 2.1 b= 3.2 =
CODE: 6 4.0 = 3.1 P 4.8 = 2.6 = 1.4 =
CODE: 7 44 b 2.8 = 3.9 2 2.4 b= 2.7 b
CODE: 8 3.9 2 3.2 = 35 b 2.9 b= 4.7 =
CODE: 9 3.9 = 2.3 = 3.9 = 2.7 = 2.5 =
CODE: 10 3.9 = 3.1 = 43 = 2.6 = 4.2 =
FHME 4.0 / 32 / 42 / 2.6 / 3.2 /
BAEHIE 3.4
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