H12% 5617 B 2 4 T iR o Vol. 12 No. 17
2021 49 A Journal of Food Safety and Quality Sep. , 2021

Ripft, BN, FFE, B
(P 2GR E BT T B, b

St

100050)

B E: B8 eSS KRS REREY . R R ETREARR & SR 4x10%5x
10* CFU/KERL IIRRHERI T, S8 CNAS—GL29:2010 { brdEM) /AR ERE S (E I — B S A GE i )5ek ) L BidLah
B 20 (AL S TR ST VER IR, SR F BRI 3 5 25 0 BT 2 R TG0 BERERL 23 51 T-20 . 4. 25 °CAF T IR
i, T AR M AL R e M TP IR 3 R S A THR AR s IR 20 PR R AR VE D R, e
GB 4789.3—2016¢ & i A FE ZbRE B AP0 A5e RIG BT HEOA I I8 A4 IR AR HEY) BT 193 1
R SR I AR 7 220 Rl F=1.933 (P=0.076), #-ErhRE IR BB K PR UEY) F7E—20 °CR 28 d,
SRR 96.2%; 14 °CIAIR 14 d, S IR 77.0%; 25 °CLAE T d, FES: PR S T EAREAE 10* CFUZRE S K-
g5 LR, FREY R R R e . R I GG MRS iR MR A R . & 3 R E W bR E, FE
AT S RASAE 10° CFURESKOE, Afb S 45 R N KR A I, AREYIRAE 20 Rl Sh 3R Bl h
54.9%~96.6%. £ AT K IR A QTR EY R A3 500 | e e Fnis din ke PR AT A 20K,
TR R, R T R S 50 94 S5 s ) T P K M A TR A I 25 SR A1

kI KIpam RE; bl i, B50E; ek

Preparation of Escherichia coli reference materials for food detection

QU Hong-Ren*, LUO Hai-Peng?, LI Jing-Yun, CUI Sheng-Hui"

(National Institute for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To prepare Escherichia coli (E. coli) reference materials for food detection. Methods
The reference materials with a content of 4x10*-5x10* CFU/sample were prepared by freeze-drying method, 20
samples were selected randomly for homogeneity determination and the results were analyzed by one-way analysis of
variance according to CNAS—GL29:2010 Reference materials-General and statistical priciples for certification; The
samples were stored at —20, 4, and 25 C to evaluate the storage stability and transport stability, respectively. Then 3
laboratories were organized for collaborative calibration; Additionally, 20 kinds of food samples were selected as the
matrices to test the applicability of the reference materials according to the GB 4789.3—2016 National food safety
standard-Food microbiological testing-E. coli population counts. Results The one-way analysis of variance result

of homogeneity determination was F=1.933 (P=0.076), which met the homogeneity requirement for reference
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materials. The recoveries of reference materials reached 96.2% after storaged at —20 °C for 28 d, and 77.0% after

storaged at 4 °C for 14 d; And the content of E. coli remained the level of 10* CFU/sample after storaged at 25 °C for

7 d. In conclusion, the short-term storage stability, long-term storage stability and transportation stability of the

reference materials all met the requirements. The live bacteria content in the samples was all at the level of 10*

CFU/sample, and the biochemical identification results were confirmed as E. coli by the collaborative calibration

with 3 laboratories; Additionally, the recoveries of reference materials in 20 kinds of food substrates were

54.9%-96.6%. Conclusion The homogeneity, storage stability and transportation stability of E. coli reference

materials prepared in this study can meet the requirements for reference materials and has good applicability, which

can be used for quality control of food testing laboratory and evaluation of detection results of E. coli in food.

KEY WORDS: Escherichia coli; reference materials; homogeneity; stability
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Table 1 Homogeneity counting results of the reference materials

[Eip s [k

- g : bl : -
R (CFU/K: ) s /(CFU/RESY) TR
1 3.6x10* 4.559 4.9x10* 4.686
2 4.6x10* 4.660 3.5x10* 4.548
3 6.5x10* 4.810 5.4x10* 4.731
4 5.2x10* 4713 4.2x10* 4.625
5 4.0x10* 4.602 3.3x10* 4.519
6 5.5x10* 4.741 6.6x10* 4.821
7 3.8x10* 4.581 5.2x10* 4716
8 4.5x10* 4.657 3.6x10* 4.555
9 4.1x10* 4.616 3.4x10* 4.528
10 4.4x10* 4.644 3.4x10* 4.532
11 4.5x10* 4.654 5.4x10* 4.729
12 3.0x10* 4.481 4.3%10* 4.632
13 4.7x10* 4.674 5.4x10* 4.729
14 3.8x10* 4.577 4.9x10* 4.686
15 4.6x10* 4.663 5.4x10* 4.729
16 4.8x10* 4.680 4.1x10* 4.612
17 5.5x10* 4.741 4.9x10* 4.689
18 5.3x10* 4.724 4.4x10* 4.641
19 3.3x10* 4.519 4.3%10* 4.629
20 4.7x10* 4.669 5.4x10* 4734
F{E 1.933
25 o
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Table 2 Results of transport stability of reference materials
(n=3, meanz+sd)

4 CCHAFT, PR T d RN 107.2%, R 14 d Z IR I/ B 5 A /(CFU/RE i) RSk it
S 77.0%, UiBH 4 °CHT LIAVE M 5 Wik A7 4514 0 (4.620.5)x10°* 4.651+0.084
24 FREVMIRAIREMERESE R 1 (4.3£0.9)x10* 4.629+0.105
3 FIMERR E SRR DMERR E 1E L 45 345, X 1044 3 (3.7£0.7)x10* 4.570+0.091
FER TR, FFIEATAEAL S E, SR IR 40 AU & 1 ,
PSR _ o o . 5 (3.4£0.7)x10 4.529+0.095
Klgshss REbRUER ST, B0 B AR & it 5x10% CFU/
4
Fed, MR CMCC44102 KIHRARE . @it th 7 (3.4£0.1)x10 4.520+0.017
3 AOEYRBEERERER(N=3, THEHRERE)
Table 3 Results of storage stability of reference materials (=3, mean+sd)
Fisf [i) /d —20 °Ci% & % f:/(x10* CFU/FE i) =20 °CE 7 H/% 4 CHEH & H/(<10* CFUKESY) 4 °CE I HR/%
0 4.6+0.5 100£10.8 4.6+0.5 100+10.8
1 / / 3.7+0.3 81.6+8.1
3 / / 3.9+0.4 84.8+10.3
5 / / 3.4+0.3 74.0+8.8
7 5.9+0.4 91.7+6.8 4.9+0.4 107.2+8.2
14 4.1+0.4 90.4+9.8 3.540.2 77.0£5.7
28 4.4+0.3 96.2+6.8 / /

TE: /IR ARAE I
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Table 4 Results of collaborative calibration for reference materials (n=10)
B A ‘ 5 ¢
WHSR/(CFUMERY) BESHE WEHESE/ACFUALE)  BESHR WSESE/(CFUAES) W ok
CODE: 1 2.5x10* = 3.6x10* = 3.9x10* =
CODE: 2 6.1x10* = 4.2x10* = 3.5x10* =
CODE: 3 2.5x10* 2 4.4x10* = 2.4x10* 2
CODE: 4 1.6x10* 2 5.0x10* = 1.0x10* b
CODE: 5 5.0x10* 2 4.8x10* = 1.2x10* b
CODE: 6 1.1x10* = 3.8x10* = 4.5x10* =
CODE: 7 1.6x10* = 3.4x10* = 2.0x10* =
CODE: 8 2.6x10* = 3.7x10* = 1.3x10* =
CODE: 9 2.0x10* 2 3.3x10* = 1.4x10* 2
CODE: 10 2.3x10* 2 3.2x10* = 1.8x10* b
FHME 2.7x10* / 3.9x10* / 2.3x10* /
BAEHIE 3.0x10*
e TR SR G K IR A R
*x5 KBpR&RKREREYRIINA
Table 5 Application of E. coli reference materials
Pt 2 F BRI SR e TR,
/(CFU/KE)
S TCHISR BRI LI Iy Wik (6~12 A1, 2 Br) - + 3.8x10* 83.5
FRIYILI TP (12~36 H ik, 3 B - + 3.2x10* 70.3
DU 2 e KB LBC T W54 (6~12 H ik, 2 BY) - + 3.4x10* 74.7
R HIE YL Yk (0~6 T, 1 Bt - + 4.0x10* 87.9
L SIPNTI EYiX ) - + 3.5x10* 76.9
thAR AR BORIE R - + 3.9x10* 85.7
A LI W Pl SR 27 W ALK - + 3.8x10* 83.5
EANR B - + 2.8x10* 61.5
TRV S H AT - + 3.9x10* 85.7
TEICH:E T - + 3.5%x10* 76.9
RIGERRE AT - + 2.8x10* 61.5
KA NRBEEER T - + 3.0x10* 65.9
DRI RERAA B2 e LR 12 W BEFLE FR A FE ) - + 4.2x10* 92.3
ERICELILE TR AR - + 2.5x10* 549
W2 R LS LT E TR - + 3.0x10* 65.9
RETFRKA TS 58 ) IRk - + 3.3x10* 72.5
S A OTEE R - + 4.4x10* 96.6
BRI R - + 3.8x10* 83.5
7 2 MG TR PR S DKL A - + 2.6x10* 57.1
PR HUBB Uik - + 3.9x10* 85.7
FEE 3.5x10* 76.1

T R ARH R R A [T, +3m i I I R A TG
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