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Preparation of Listeria monocytogenes reference material for food analysis

QU Hong-Ren, LUO Hai-Peng, SHEN Jing-Yun, CUI Sheng-Hui"

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

ABSTRACT: Objective To establish the method for preparing Listeria monocytogenes reference material for food
analysis, and develop homogenous and stable reference material. Methods The standard substance of 10° CFU/
sample was prepared by freeze-drying method. According to CNAS-GL 29 General principles and statistical methods
for the determination of standard substances/standard samples, 20 samples were selected, the homogeneity of
standard substance was determined by plate counting method and the results were analyzed statistically. The samples
were stored at —20, 25, and 37 °C, respectively, and their storage stability and transport stability were evaluated, then
5 laboratories were organized for collaborative calibration, 30 ready-to-eat cooked meat products were used as the
matrix, and the applicability of the target substance was tested according to the national standard method. Results
The homogeneity was analyzed by one-way anova, F=0.922, which indicated the reference material prepared in the

study could meet the requirement of homogeneity for reference material. The reference material remained stable after
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storage at —20 °C for 28 d, 25 °C and 37 °C for 14 d. Additionally, the sample was confirmed at the level of 103

CFU/sample by the collaborative calibration with 5 laboratories. Added to 30 kinds of ready-to-eat meat products, the

Listeria monocytogenes in the reference material remained detectable. Conclusion The homogeneity, storage

stability and transportation stability of Listeria monocytogenes reference material prepared in this study all meet the

requirements and have good applicability, which can be used for quality control of food testing laboratory and

evaluation of detection results of Listeria monocytogenes in food.
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Table 1 Uniformity of the reference material

o it P BRSO A A TR T TR

G

/(x10° CFU/RE )

1 2.45 222
2 2.14 2.26
3 1.41 2.20
4 2.20 2.11
5 248 2.62
6 2.09 2.10
7 1.87 2.30
8 2.44 2.28
9 2.24 1.95
10 2.06 1.85
11 233 243
12 2.07 1.74
13 1.99 2.24
14 2.16 2.45
15 1.89 1.86
16 2.31 237
17 2.02 2.09
18 2.60 2.19
19 2.11 2.16
20 2.43 2.29

F1E 0.922

F0.0s, 19, 20) 2.137
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Table 2 Results of transport stability of reference material

i/ %T@%% w%ﬁ%%
HCFU/FE ) /(CFU/BER)

0 1750 1750

1 2100 2240

3 1820 1740

5 2250 2040

7 2080 1480

14 2140 1180

M 2 ATRAE Y, AU & AR Y RTE 25 °CHRAF
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Table 3 Results of storage stability of reference material

B8] /d —20 °CIE T & 12/(x10° CFU/FE ) 20 °CE I F/% 4 °CIEH T F H7/(x10° CFU/RE ) 4 °CH I H/%

0 1.75 1.75

1 1.98 113.1 2.05 117.1

3 1.92 109.7 2.16 123.4

7 1.84 105.1 1.96 112.0

14 1.68 96.0 1.70 97.1

28 1.84 105.1 1.78 101.7

F 4 EMROERRELSR
Table 4 Result of collaborative calibration for reference material
A B C D E
Reg e EESE B g e 3z T T B T T B g T T O s T T B 1 0 o2
/(CFU/ s /(CFU/ s /(CFU/ s /(CFU/ s /(CFU/ s
FEdh) FEdh) FEbb) FEdh) FEdh)

CODE: | 1600 = 2000 = 1800 = 1600 = 1300 =
CODE: 2 2000 = 1900 = 2000 = 1600 = 1400 =
CODE: 3 1900 = 1800 = 1900 = 1600 = 1600 =
CODE: 4 1900 b= 1900 2 1800 2 1500 b 1200 =
CODE: 5 1900 b= 2000 2 1800 2 1500 b 1800 =
CODE: 6 1600 b 1900 2 1800 2 1400 = 1500 i
CODE: 7 2000 = 2000 = 1700 = 1800 = 1600 =
CODE: 8 1100 = 2000 = 2000 = 1600 = 1700 =
CODE: 9 1800 = 1900 = 1800 = 1400 = 1600 =
CODE: 10 1600 = 1800 = 2000 = 1600 = 1800 =
FHME 1740 / 1920 / 1860 / 1560 / 1600 /
ROPEE 1770
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Table 5 Application of reference material
KA PR FER ARG
FEER A 1A £ -
Nt TR _
3 1855 W B T 1 (R OA) -
ML RR AT -
T W% B E I -
T B FAE SO -
T3 BRI R VR P 4 -
XU B KUBR JE 52 7 2 A ABUXBR -
T3 R B AR -
%GR E W -
TR NS -
TR IO _
T3 A 1T VA I B W (s ) _
B BCAE 45 SO -
B el P -
Tl o W B AR P -
T3 18 AT R KR -
XM Bz 1 -
3 855 W B FAA0 1 (BRI ) -
WL M F K R -
TR K e B -
WL Q ML E K KR F -
LR BB B -
ML KR -
[EaRlEk e &y 7 -
XL F 1 G KR -
T3 B 0 PR R R _
ek A0 7 _
T3 1T VA I B (R AR -
MALERS -
V- R R TR, R A
AT FC T

SE A

+

T A T T i T T s e e S e S S S S N S T

ARLHREAG I, 32 PR i it AR B A A A o 14 S 3 L 4 A
HH PR A G 2R R TR R, TR AR AR IR AN RERR Y, IE
W2 AR ) S5 T L3 A i P SO 20 P A 2 R R A
B Y B 2R

4 g5

B GB 29921-2013 i St A1 & X642 5 24 45 1 B
P, IR WA T X YR AR 0 Y SR DU B R BT Y
SR, PR A S AR ML Yo R B A R o T ) T R
BhNAY . HA, N A DG A AR ) I A B A
e, RHRRUZED A KRR Z AR AR mAR, &
A I AR G 13 5 Bl b i Al L e = U123

] PN B AR AR AR E Y SRS B J2 06 T 1 9 B A b
WY, A B B A YR T TR TR S BOR HE T
(GBW 100044) il 1143 B 7 6. bR HE ) JFi (GBW100045), kit
S AR A B 5 S5 B b o 0 S5 A X A R BRLR A A
o T TR o g 5, LA B e g AT R A o R Y,
DA A Ay 225 S5 A s B G TR AR v 9 IR R R U0 1) B TR b
W RSO ST AT T R LR R D S5 A A
BT A BR D T A TS AR R, 1 H TR
FHE S P BR T VR TR R & S, RS R R T
PRl eI s, T RPRCRIC 50% A4, T HkT
PRUEY) e 0 A0 T R R e (12 d M) B E TR,
FIF LA 33 SR v ) o 23 3 i A R iR s ™18

AT H IR YA 3 KA, B e
WEVIRAEZ IR 28 d ARSIt R AT, Rt T
Tk, LT, AT 2K s A . Hok, mi
TFFE H G AR EY B LU R T R T, A5 B AR
YR AR ERIE TR T, EENEFE R, HarE
B bRl Ak i AT ER A A A B 20 ) A2 77 1) BioBall. AH
LT MR RE S, TREREE 5 000 T T HRAE, 5 T,
FEEHEET, TE THREARERERA . BR, A5
(AR ) o R M R, T R T BRLAZE 4 L A 4= R EC R
V1R 2 G T % S 36 5 ) BE Sk, AT Ay £ 22 4 M I R
TSI Fs ol P (AL RIS AR H

SE

[1] Jordan K, Mcauliffe O. Listeria monocytogenes in foods [J]. Adv Food
Nutr Res, 2018, (86): 181-213.

[2] Noordhout CM, Devleesschauwer B, Angulo FJ, et al. The global burden
of Listeriosis: A systematic review and meta-analysis [J]. Lancet Infect Dis,
2014, 14(11): 1073-1082.

[3] GB29921-2013 kA FEEbRE £ PEORHERE.

GB 29921-2013 National food safety standard-Limit of pathogenic
bacterial in food [S].

[4] GB 4789.30-2016 Bt REGIRIE BRMEWZAREY HAZAH ALY

AP QR AR 5



70

B dn 2 4 R R I A 4R

F10 &

[10]

(1]

[12]

[13]

GB 4789.30-2016 National food safety standard-Food microbiological
examination-Listeria monocytogenes [S].

W1, AR A A S T B R AR S P B A
IR I]. B E ARG Z A, 2007, 17(12): 2320-2321.

Hu XL, Yang GF. The application of microbiological detecting reference
material in internal quality control of microbiological laboratories [J].
Chin J Health Lab Technol, 2007, 17(12): 2320-2321.

TnEz, M. AP BT R EOR SR [I]. P EZT, 2007,
10(3): 229-232.

Ding LX, Zhou HJ. The study and technological requirements of
biological reference materials [J]. China Pharm, 2007, 10(3): 229-232.
. TR AP EZ AR B IR S BB ] R AR
29,2015, 28(8): 886-888.

Cao LM. Current situation and thinking of national standard substance for
biological testing in China [J]. Chin J Biol, 2015, 28(8): 886—888.

S, BDER, E b, SE A AL AN A AR R AR E R Y
BRI HE223), 2010, 31(z1): 9-13.

Wu Q, Huang XR, Wang J, et al. The preparation of reference materials of
Listeria monocytogenes in the matrix of chicken [J]. Acta Metrol Sin, 2010,
31(z1): 9-13.

BEEE, PG, TKES, . W OEWEEREEY FIETRID]. R
2%, 2015, 36(8): 44-48.

Xu L, Sui ZW, Zhang L, et al. Preparation of Straphylococcus aureus
reference material [J]. Food Sci, 2015, 36(8): 44-48.

CNAS-GL 03 REJJ G UERE: b S AR E PE PPN RA[S].

CNAS-GL 03 2006 Guidance on evaluating the homogeity and stablity of
samples used for proficiecy testing [S].

CNAS-GL 29 FRHUEY) 5/ bR 1) 57 (B it ) 22 RV — MBSO A3 2
[S].

CNAS-GL 29 Reference materials-General and statistical priciples for
certification [S].

MFEL, R, AREEE, AF. AEMERMEY TR D). PR,
2009, (4): 67-69.

Ye ZH, Zhao XH, Zou KQ, et al. The analysis of biological reference
material study [J]. China Metrol, 2009, (4): 67-69.

. AEMIPREYI BT R A R R AR b E A A,
2007, 20(8): 630-632.

Zhang J. The preparation, development and administration of biological

reference material [J]. Chin J Biol, 2007, 20(8): 630-632.

[14] By, AR&h, SEHER, %5 FUR P BRI A bR E) BT BRI, T

FLahTolk, 2012, 40(12): 16-18.

Chen B, Zheng J, Huang XR, et al. Preparation and certification of
reference material for Enterobacter sakazakii in milk powder [J]. China
Dairy Ind, 2012, 40(12): 16-18.

RS, HREEN, MRS, AE. RUIRERREY R A7 0]. B ARRE,
2015, 36(24): 253-259.

Ke L, Dai XL, Lin J, et al. The preparation of Shigella reference material
[J]. Food Sci, 2015, 36(24): 253-259.

TR, BRAN, HOGERN, S5, A UD T RIS AR E) BRI RIT R[], B
BT 57k, 2015, (5): 111-115.

Ke L, Lin J, Dai XL, et al. The reference materials of preparation about
Salmonella enteritidis [J]. Food Res Dev, 2015, (5): 111-115.

BT, MU, BEabA, 55, KB SR bR MR BRI ). 1
244, 2015, 36(6): 652-656.

Xue L, Lin J, Sui ZW, et al. Preparation of reference material for
quantitative detection of Escherial coli [J]. Acta Metrol Sin, 2015, 36(6):
652—-656.

PRIGCER, fGI05R, ARus, 55, BTIAIAFFRE bR E BRI )]. 315
23R, 2017, 38(5): 527-531.

Chen MF, Fu BQ, Lin J, et al. Development of quantitative reference
material of Enterobacter cloacae [J]. Acta Metrol Sin, 2017, 38(5):
527-531.

(FTAEY 4. $hukir)

& &N

B, MEHRR, TEMRFEA
BRBEYF.

e

[

/]‘(i l\ E-mail: hrqu0909@126.com
= )\ Py
8 W A‘;

EXg, B, IR, TEWRAE
ARRBEERM.

E-mail: cuishenghui@aliyun.com




