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Preparation of Salmonella typhimurium reference materials for
food detection
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(National Institute for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To develop homogenous and stable reference materials of Salmonella typhimurium.
Methods The reference materials with content of 1.5x10°-2.0x10* CFU/sample were prepared by freeze-drying
method, 22 samples were selected randomly, and the homogeneity of reference materials were determined by plate
counting method and the results were analyzed statistically by one-way ANOVA according to CNAS—GL29:2010
Reference materials-General and statistical priciples for certification, the samples were stored at —20, 4, 25 and
37 °C to evaluate the storage stability and transport stability, respectively, Then 3 laboratories were organized for

collaborative calibration. Additionally, According to GB 4789.4—2016 National food safety standard-Food
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microbiological testing-Salmonella testing, 45 ready-to-eat food samples were selected as the matrices to test the
applicability of the reference materials. Results The one-way analysis of variance result of homogeneity
determination was F=1.986, P=0.059, which indicated that the reference materials prepared in the study could meet
the homogeneity requirement for reference materials. The recoveries of reference materials reached 103.1% after
storaged at —20 °C for 28 d, and 102.0% after storaged at 4 °C for 28 d; and the content of Salmonella typhimurium
remained the level of 10> CFU/sample after storage at 25°C for 14 d or 37 °C for 7 d. Additionally, which indicated
that short-term storage stability, long-term storage stability and transportation stability all met the requirements. The
sample was confirmed as Salmonella and the content was at the level of 10° CFU/sample by the collaborative
calibration with 3 laboratories. The Salmonella in the reference materials remained detectable when added to
45 ready-to-eat food samples. Conclusion The homogeneity, storage stability and transportation stability of
Salmonella typhimurium reference materials prepared in this study 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 Salmonella in food.

KEY WORDS: Salmonella typhimurium; reference materials; homogeneity; stability
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Table 1 Homogeneity of the reference materials (n=2)

FEdh i RALZEVD T R & 5 /(CFU/KEAD) R G5 Rt R SE VDT T 5 4 /(CFU/RE B
1 1720 1280 12 1630 1950
2 1720 1880 13 1690 1530
3 1720 1690 14 1790 1730
4 2220 2030 15 1720 1600
5 1650 1860 16 1770 1700
6 1850 1690 17 1250 1430
7 1770 1290 18 1640 1760
8 1550 1740 19 2000 1750
9 1920 1780 20 1820 1810
10 2000 1710 21 1720 1280
11 1670 1670 22 1720 1880

2 BENROERRELARN-, FHEGTERE)
Table 2 Results of transport stability of reference materials (=3, mean=sd)

B T /d 37 °C/(CFU/H: ) 37 °CHRHEUE 25 °C/(CFU/FE ) 25 °CHRIRH
0 1718+55 3.23540.018 1718+55 3.235+0.018
1 1632440 3.213+0.011 1563428 3.194+0.007
3 1402+12 3.147+0.004 1797435 3.254+0.009
5 1462+99 3.165+0.030 1762+48 3.246+0.012
7 1447+67 3.160+0.020 1755432 3.244+0.009
14 / / 1772+28 3.248+0.008

TE: ARRTCI, R IR

®3 EMROEEREMER (=3, THEARERE)

Table 3 Results of storage stability of reference materials (n=3, mean+sd)

I} 1) /d —20 °CY B 7 1/(CFU/FE i) —20 °CE I R/% 4 °CIE B & 5/(CFU/FE i) 4 °CEIFFE/%

0 1718+55 / 1718455 /

1 1717+46 99.9+2.7 1563425 91.0+1.5
3 1792438 104.3+2.2 1797+34 104.6+2.0
5 1730+£52 100.7£3.0 1762+37 102.6+£2.2
7 1709+39 99.5+£2.3 1755441 102.242.4
14 1711+29 99.6+1.7 1772453 103.1£3.1
28 1771+61 103.1+£3.6 1752+40 102.0+£2.3
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Table 4 Results of collaborative calibration for reference materials

A B C
o — ——— Ry
FrAEs (fffi_ﬂ’ | T (fij;? | BIIREE (ff‘};f_u’ | B
CODE: 1 2000 = 1302 = 1200 2=
CODE: 2 1600 = 1438 = 1600 2=
CODE: 3 2200 = 1492 = 1500 2
CODE: 4 1700 = 1298 = 1600 2
CODE: 5 1500 = 1370 = 1800 =
CODE: 6 2200 = 1485 = 1500 =
CODE: 7 1800 = 1305 = 1600 =
CODE: 8 2200 = 1310 = 1600 =
CODE: 9 2300 = 1605 = 1600 2=
CODE: 10 2300 = 1322 = 1700 2=
- 1980 / 1390 / 1570 /
ROEIE 1647
*5 ROGEEDSNRERENRMNER
Table 5 Application of Salmonella typhimurium reference materials
FE 2R RN Rl S S L RN 25 SR
T EEDEL LR Wik (12~36 71 1%, 3 Bt - +

BGRB8 (6~12 Hilk, 2 B
ECmgh LI I ¥k (12~36 H i, 3 Br)
FEAINE I T Wik (6~12 ik, 2 BY)
G R ILEC T 5k (6~12 ik, 2 BY)
G L LB Wk (12~36 H i, 3 Bt
TR BLLEC T W53 (0~6 JTH#%, 1 BY)
FOIEILE Uik (0~6 A%, 1 B)
PR B LI Wk (0~6 JT i, 1 BY)

G T FE NI B LI Wk (0~6 T i, 1 BE)
FREFHLEL T Wik (12~36 J1i%, 3 BY)
ST IE AN R LI Wk (6~12 F1i, 2 BY)
G4 SEAN LA LI 5 WA (12~36 A, 3 BY)
S BB 9k (0~6 H i, 1 BY)
gl LBy 95k (12~36 A ¥, 3 B)

WR A IR 4 LT -0 # (12~36 H %, 3 Br)
B35 LB 7 00 (0~6 i, 1 B
BRI R B LIS SE 0 (6~12 JTH#%, 2 BY)
B DUE AR B LB T R (6~12 H %, 2 BY)
DL G LE 5 Wk (0~6 H i, 1 BY)
I DA B 1 R VK U TR
B R R R AR DK UL 7
I\ T TR KL

I T T e e S R S
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PR L0938 4 [EB/OL]. [2016-04-01]. http://www. nhc.gov.cn/
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07].



6816

B dn 2 4 R R I A 4R

12

[10]

(1]

(12]

National Health and Family Planning Commission Emergency Office.
Bulletin of the national food poisoning cases in 2015 issued from national
health and family planning commission general [EB/OL].
[2016-04-01].  http://www.nhc.gov.cn/yjb/s7859/201604/8d34e4c442c¢54
d33909319954¢43311c.html [2021-04-07].

SCALLAN E, HOEKSTRA RM, ANGULO FJ, et al. Foodborne illness

office

acquired in the United States-Major pathogens [J]. Emerg Infect Dis, 2011,
17(1): 7-15.

HAVELAAR AH, KIRK MD, TORGERSON PR, et al. World Health
Organization global estimates and regional comparisons of the burden of
foodborne disease in 2010 [J]. PLoS Med, 2015, 12(12): e1001923.
MOHAMED T, ZHAO S, WHITE D, et al. Molecular characterization of
antibiotic resistant Salmonella typhimurium and Salmonella Kentucky
isolated from pre- and post-chill whole broilers carcasses [J]. Food
Microbiol, 2014, 38: 6-15.

GUIBOURDENCHE M, ROGGENTIN P, MIKOLEIT M, et al.
Supplement 2003—2007 (No.47) to the White-Kauffmann-Le minor
scheme [J]. Res Microbiol, 2010, 161(1): 26-29.

WANG Y, YANG B, WU Y, et al. Molecular characterization of
Salmonella enterica serovar enteritidis on retail raw poultry in six
provinces and two national cities in China [J]. Food Microbiol, 2015, 46:
74-80.

MEZAL E, SABOL A, KHAN M, et al. Isolation and molecular
characterization of Salmonella enterica serovar enteritidis from poultry
house and clinical samples during 2010 [J]. Food Microbiol, 2014, 38:
67-74.

W1, AR A A B T B R R AR S P B A
AR I]. B E DA AR, 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.

THNEE, . EEREY BRI REORESR (B[], b R 25T,
2007, 10(3): 229-232.

DING LX, ZHOU HIJ. The study and technological requirements of
biological reference materials [J]. China Pharm, 2007, 10(3): 229-232.
S, BEGER, Ehh, S X P  RAIA A 4 R EC R AR ) ST
BRI, TR, 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

PRUHC, BN, AR, AF. BRI S A AN R AR A TR TS TR
HEYI BT RIERIT]. B a2 A AA4R, 2019. 10(1): 65-70.

QU HR, LUO HP, SHEN 1Y, et al. Preparation of Listeria monocytogenes
reference material for food analysis [J]. J Food Saf Qual, 2019, 10(1):
65-70.

BRI, PR, A, SE BRI B AT AR ER BT[], B
LA TR AN AR, 2019. 10(1): 54-59.

LUO HP, QU HR, SHEN JY, et al. Development of microbial reference
materials for Cronobacter sakazakii [J]. J Food Saf Qual, 2019, 10(1):
54-59.

[13]

[15]

[16]

[17]

[18]

[19]

BERE, PR, BKI%, 4F. AR AR BTROOTRI). A
27,2015, 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.

PSR, HREEN, MRS, AE. RUIRERREY R #7:0]. B RRE,
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, WA AUb T RIS AR E B A RTT R[], B
W9 571 %, 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.

WANG Y, CAO C, ALALI WQ, et al. Distribution and antimicrobial
susceptibility of foodborne Salmonella serovars in eight provinces in
China from 2007 to 2012 (Except 2009) [J]. Foodborne Pathog Dis, 2017,
14(7): 393-399.

ZHANG Z, CAO C, LIU B, et al. Comparative study on antibiotic
resistance and DNA profiles of Salmonella enterica serovar typhimurium
isolated from humans, retail foods, and the environment in Shanghai,
China [J]. Foodborne Pathog Dis, 2018, 15(8): 481-488.

TR, SRS, SR, 4. KBIRA TR O157:H7/NM ARuEM) il 4 [].
TR A SRR, 2019, 29(6): 10-17.

KE L, DAI XL, XU 8, et al. The reference materials of preparation about
Escherichia coli O157:H7/NM [J]. Qual Saf Inspect Test, 2019, 29(6):
10-17.

TS, BEeA, WM, 55 AU IREEAREY R TR R
[7]. Jih a4 SR ER A, 2014, (3): 37-40.

KE L, HUANG XR, DAI XL, et al. The design of protective agents of
reference materials preparation of Salmonella enteritidis [J]. Qual Saf
Inspect Test, 2014, (3): 37-40.

SREEUR, PR —. R A G R ) PR 2 R R A vk (0],
FACED S, 2020, (12): 163165, 169.

GUO ZJ, HONG ZJY. Influencing factors and quality control methods of
food microbiological inspection [J]. Mod Food, 2020, (12): 163-165, 169.

(e F m KER)

= B, MEMRE, TEWRAE
- AERBEDE.
E-mail: hrqu0909@126.com

ELE, it IR, TERRFE
AERBEDEN

E-mail: cuishenghui@aliyun.com



