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Preparation and verification of Listeria monocytogenes samples for

proficiency testing
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ABSTRACT: Objective To prepare proficiency testing (PT) lyophilization samples of Listeria monocytogenes

(LM) which were used to verify and evaluate the testing ability of participating laboratories or inspection institutions.

Methods A suitable proportion and concentration of Listeria monocytogenes and interference bacteria were selected

through 10 times dilution and colony counts. After the lyoprotectant and pre-freezing conditions were optimized,

Listeria monocytogenes PT samples were prepared, vacuum packaged by Schering bottles and stored at 4 ‘C cold

storage. The uniformity of PT samples was evaluated through random sampling. Freeze-dried samples at different

storage temperatures were periodic detected during the period of 210 d so as to evaluate the stability of PT samples.

Results Totally 10> CFU/mL Listeria monocytogenes and 10* CFU/mL interference bacteria were added to every

positive PT sample respectively, and 10* CFU/mL interference bacteria were added to every negative PT sample. The
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optimum combination of lyoprotectant consisted of 3% rehalose, 8% skim milk powder, and 1.5% sodium glutamate.

The testing results showed that the PT freeze-dried samples had good uniformity and stability. Conclusion The

preparation methods and evaluation procedures of Listeria monocytogenes PT lyophilization samples are effective,

which can evaluate the testing ability of laboratories and inspection institutions, and meet the requirements of

proficiency testing.

KEY WORDS: Listeria monocytogenes; proficiency testing; preparation; verification

=
L
Il

(proficiency testing, PT)

b

[1-3]

[4,5]

(6]

H

2 MRERE

21 # #®
211 & A
: (Listeria
monocytogenes, ATCC19114);
(Listeria ivanvii, CICC21663) (Listeria

innocna, CICC10297) (Bacillus cereus, CICC
63301) (Escherichia coli, CMCC44102);

(Saphylococcus aureus, CICC21600)
(Rhodococcus equi, ATCC6939); ATCC
; CICC
212 WHEEF . HREEL
, 24 h,
MYP
,36 C 48 h,
, 36 C 24 h
VITEK2 (7-10]
2.1.3  AFARY A
( , Solarbio Life Sciences); (
, 99%, );
( C ) )
,0.45 pm
214 B H
Autom  Aticscience
(ES315, TOMY );
ESCO );
(MIR253,

(AP-02B,
Instrument ),
(ACZ-481,
(LA620S, );
); (DW-86L386,
); (BCD-233, );
(ALPHA 1-2 LD, Christ );
( DensiCHEK plus, );
(STOMACHER3500, Seward );
(VITEK 2 COMPACT, ); (0.45
pum) (0.45 pm) S5 mL
215 BEARK
(NB), )
LB(LBI, LB2), PALCAM , ,
TSA-YE , , MYP , ,

22 7 &
22.1 BAFA A THE 69K Aa

, 1.0 MCF, 10 , 3
0.1 mL



558 8
222 ATRIYH KA 2.2.6 HonthiE M
(e (%)=
/ x100%) 4 )
(24 h)y— 3 ; (
— — — 4 h— ) R 14x3 s
12 h— N ( 48 h)— 200C 37°C 45T , 3 2
) 3 , 21 d
3 s 1 s
#z1 EZRMKFE ’
Tablel Factorsand levels
3 ZR5SR
A 1% B 1% 1%
31 MEEBKRLEE
1 3 4 0.5
2 5 8 1.0 VITEK2 99%
3 7 12 15 3.2 HFEFRIPFISHL
3%, 8%, 1.5% s
223 AFHSEH & 2 , 77.78%,
s 3 , F=1.3<F
PT , crit=5.14
PT 10> CFU/mL ®2 EXHARHR
" Table2 Resultsof orthogonal experiment
10* CFU/mL ; PT
10* CFU/mL A /% B /% C % %
’ 1 1 1 41.67
, , [12-16] 2 1 2 77.78
224 HEBWSBRKER
Hrob o B A 3 1 3 4111
10
, 25mL 4 2 1 39.44
R GB 4789.30-2010 R
5 2 2 49.44
225 HBthIn 4 han 6 2 3 46.67
12
7 3 1 51.11
224 R R
(GB 4789.30-2010) 8 3 2 58.33
2x12 , )
9 3 3 4833
( 1 53.51851852 44.07407407  45.55555556
) 2 45.18518519 61.85185185  58.51851852
35259259259 4537037037  47.22222222
’ 8333333333 17.77777778  12.96296296




) 559
R3 FHEDHER
Table3 Analysisof variance
SS df MS F P-value F crit
102.354824 51.17741201 1.304994171 0.338412 5.143253

235.2994969

337.6543209

39.21658282

3.3 PT #H&HHI&

PT ’
, , 35 HMmREMKEER
b b 4
2 ,
, 4
’ * F4 HSREMRRE
8 R4 HRBEMRIGER
1.0 ( 10°CFU/mL, Table4 Theresultsof sample stability test
108 CFU/mL
103CFU/mL), 10 ,  10° CFU/mL
ImL 100 mL ,
10* CFU/mL 4C 7 7
2
10> CFU/mL, 20 C . .
331 fadAFHBGLTER 37°C 21 14
10 LB1 LB2 5 45 °C 10 4
PALCAM ,
, 4 ¥
VITEK2 , 99% ’
332 MHAEFHEOETER
10 ; PALCAM ’ ’
VITEK2
99% | ’
34 HEHMSMHKRIEER ,
12 , , ,
(GB 4789.30-2010) 2x12



560

10*

CFU/mL

[17]

[16]

[18]

[19]

SEHE

(1]

CNAS-CL03- 2010 [S].
CNAS-CL03- 2010  Accreditation criteria for proficiency testing
providers [S]
GB/T 15483.1-2004
[S].

GB/T 15483.1-2004 Proficiency testing by interlaboratory comparisons:
Development and operation of  proficiency testing schemes [S].

, , s Ul ,
2013, 23(2): 44-47.
Lu Y, Wang F, Jin X, et al. Proficiency testing of food microbiology [J].
Inspect Quarant Sci, 2013, 23(2): 44—-47.
[J]. ,2009, 26(7): 76-78.
Dong CH, Su H, Zhng TL, et al. Application of vacuum freeze drying
technology in biological pharmacy [J]. J Shenyang Pharm Univ, 2009,
26(7): 76-78.

, , s 1.
,2008, 35(6): 959-962.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Chang JM, Cai ZH, Wang QP, et al. Influencing factors to freeze-drying
preservation of culture [J]. Inst Microbiol, 2008, 35(6): 959-962.
Vanghele M, Ganea E. The role of bacterial toolecular chaperonesin
pathogen survival within the host [J]. Rom J Biochem, 2010, 47(87): 100.
GB 4789.30-2010
[S].
GB 4789.30-2010 National food safety standard Food microbiological
examination: Listeria monocytogenes [S].
GB 4789.14-2014
[S].
GB 4789.14-2014 National food safety standard Food microbiological
examination: Bacillus cereus[S].
GB 4789.10-2010
[S].
GB 4789.10-2010 National food safety standard Microbiological
examination of Food: Staphylococcus aureus [S].
GB/T 4789.6- 2003 [S].
GB/T  4789.6- 2003  Microbiological —examination of food
hygiene-Examination of diarrheagenic Escherichia coli [S].
s s .. [J1.
,2013, 13(1): 44-50.
Zeng XQ, Pan DD, Bao HY, et al. Research on cryoprotectant of
Lactobacillus casei [J]. J Chin Inst Food Sci Technol, 2013, 13(1): 44-50.
1. ,2008, 35(4): 47-51.
Gu YC, Ou J, Liang JZ. Optimization of protective agent for Lactobacillus
bulgaricus and Streptococcus thermophilus [J]. Liquor Mak, 2008, 35(4):
47-51.
[J]. , 2011, 41(1): 26-30.
Wang N, Zhu HJ, Mao HY, et al. Optimization of freeze-drying process
for E .sakazakii standard material [J]. Ind Microbiol, 2011, 41(1): 26-30.
[J1. ,2012,37(2): 15-19.
Tian F, Chen JL, Huo GC. Study on the optimization of protective agent
and the stability for probiotic bacteria [J]. Food Sci Technol, 2012, 37(2):
15-19.
Viderola CG, Mocchiutti P, Reinhemier JA. Interactions among lactic acid
starter probiotic bacteria used for fermented dairy products [J]. Dairy Sci,
2002, 85: 721-729.
, 5 s - 1.
,2013,25(2): 129-131.
Guan HB, Qiao JC, Bao XM, et al. Optimization of protective agent for
Lactobacillus bulgaricus [J]. Chin J Microecol, 2013, 25(2 ):129-131.
[J]. ( ), 2011,
30(4): 231-235.

Zhou XY, Wang SN, Yan JH, et al. Preparation technology of



561

microbiological proficiency testing samples and evaluation of the level test
results of aquatic enterprises [J]. J Zhejiang Ocean Univ (Nat Sci Ed),
2011, 30(4): 231-235.

[18] Berrada H, Soriano JM, Pico Y, et al. Quantification of Listeria
monocytogenes in salads by real time PCR [J]. Int J Food Microbiol, 2006,
107(2): 202-206.

[19] Choi KH, Yoon Y. The effects of sdoium chloride on the physiological

characteristics of Listeria monocytogenes [J]. Korean J Food Sci Anim Res,

2013, 33(3): 395-402.

(TTAESR 4 ApRIm)

1EZ &I

NBRER, i, TH#EIW, EEZMRA
EAXYRERERE.
E-mail: sxx7@163.com

HER, L, sRIREM, EEZH
E-mail: hulianxial 68@163.com

(BFBmMIMRER

,2016

1)
): (3)

; (5)

1 Email
wiEAEN:
: www.chinafoodj.com
Email: jfoodsq@126.com

£) 1E

it
H

3.207 , 8700 ,
, (2 (
)
; (4
2017 6
2017 4
(B2 R AN IR HiIER



