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Establishment and Application of a Rapid Detection Method of Loop — Mediated

Isothermal Amplification for Salmonella in Chinese Patent Medicine
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(1. Shaanxi Institute for Food and Drug Control ,Xi'an,Shaanxi,China 710065; 2. National Medical Products Administration Key Laboratory of Drug
Microbiological Testing Technology,Xi'an,Shaanxi,China 710065; 3. Shaanxi Medical Products Administration,Xi'an,Shaanxi,China 710065)
Abstract: Objective To establish a rapid detection method of loop — mediated isothermal amplification (LAMP) for Salmonella
using invA specific gene to design and synthetize primers. Methods The virulence factor invA gene of Salmonella was used as the
detection template. Three groups of LAMP primers [forward outer primer (F3) and backward outer primer (B3), forward inner
primer (FIP) and backward inner primer (BIP),forward loop primer (LF) and backward loop primer (LB)] were designed by the
Primer Exploer V5 software. The DNA of four Salmonella species (Salmonella paratyphi A, Salmonella paratyphi B, Salmonella
paratyphi C and Salmonella typhimurium) and three non — Salmonella species [ Staphylococcus aureus, Escherichia coli and Shiga
toxin — producing Escherichia coli (STEC) ] were used as the templates for the LAMP rapid detection. Results Four Salmonella
subspecies could be rapidly detected under the conditions of reaction temperature of 65 °C and reaction time of 60 min. The
sensitivity of detection could reach 10 cfu/ mL, the results of detection were easy to observe, and the screening primers were
specific. Conclusion The established method is sensitive, specific and rapid, which can be used for the rapid detection of

Salmonella in Chinese patent medicine.
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Tab.1 Information of drugs to be detected
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Tab.2 Primer sequences for LAMP detection of invA gene of

Salmonella

HEz FAl(5'-3")

1 F3:GTAAAAGCAACATTTTTCATGCA
B3:GCTCTTTAGCCCTAGTGC
FIP: GCGCCGATATAATGTCCTTCTTTTATTACAAAATGCAAGTTATC
BIP: ACAAAGATGGACAATTTGTTCCAGAGTACTAACTTAGGATTTGT
LF:CCGCTCGCTTTACATT
LB:CCGCTATATGGAACTATGGGAAATG

42 F3:GAACGTGTCGCGCAAGTC
B3:CGGCAATAGCGTCACCTT
FIP: GCGCGGCATCCGCATCAATATTTTTCTGGATGGTATGCCCGG
BIP: GAACGGCGAAGCGTACTGGATTTTCATCGCACCGTCAAAGGAA
LE:CTTCAAATCGGCATCAATACTCATC
LB:AAGGGAAAGCCAGCTTTACG

43 F3:CAAATGTATCCGCAGCCA
B3:TTGTTGGTGCATCATTGG
FIP: GAACCCTTTCTTTTTTTGTGCCACAACCTTATACACCATATCCT
BIP:ACTCTTTAAAAAACACGATCCAACCTGGTCCTTCCATTTGTCG
LF: TCATGCAAATGGTTCCGCC
LB:GTCCTAAGCCGCTCCATGA
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M. Marker 1. Positive control 2 — 8. Negative control

M. Marker 1. FAPEXFRR

A. Results visualized with blue lamp B. Results of agarose gel
electrophoresis
Fig.1 Evaluation of LAMP amplification specificity of invA gene

primer groups
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Tab.3 Sources of test strains

H ®R LAMPAMZR

2 @45 £ 2 VR H Salmonella paratyphi A BNCC336664 +
LA MG E D TTRE Salmonella paratyphi B BNCC103169 +
A AL 845 2 VKA Salmonella paratyphi C BNCC186366 +
R AR KA Salmonella typhimurium BNCC108207 +
K WAF 1 Escherichia coli BNC(336902 -
&R & B KA Staphylococcus aureus BNCC186335 -
FERREF R SA KA BNCC186737 -
Shiga toxin - producing Escherichia coli (STEC)
1 2 3 4 5 6 7 8

L FPRIGRIITRE 2. CRIGRYITRE 3. A&
RIYTVRE 4 RHGRINIKE 5. KWAFE 6. 2XEHH
KE T FERKEERBBEARE 8 LHAK(ZGHR)
A BERITTLER B mARMEERKR®KER
B2 #ITKELAMPHRMERERNLER
1. Salmonella paratyphi A 2. Salmonella paratyphi B 3. Salmonella
paratyphi C 4. Salmonella typhimurium 5. Escherichia coli 6. Staphy-
lococcus aureus 7. Shiga toxin — producing Escherichia coli (STEC)
8. Sterile water (blank control)
A. Results visualized with blue lamp B. Results of agarose gel
electrophoresis

Fig. 2 Results of LAMP specificity test of Salmonella
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5 R B I B 051 4 3 X 107 ~ 3 X 10° cfu / mL, A
PR AR 4l K, X 2R 0 A R TR E AT LAMP Azl . 45
RULE 3, 0] W, VT T R DL invA £ K 5] ) E 4T LAMP
P HE ARSI R A TT IR 3 X 10! efu / mLo
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1. AL AR(AMXR)  2.107 cfu/mL 3. 10° ¢fu/ mL
4.10° cfu/mL  5.10" cfu/mL 6. 10° cfu/mL  7.10% cfu/mL
8.10" cfu/mL 9. 10° cfu / mL
B3 PIIRELAMP REERKLER
1. Ultra - pure water (negative control) 2.107 c¢fu/mL 3. 105 cfu/mL
4.10° c¢fu/mL  5.10* cfu/mL 6. 10° cfu/mL 7.10% cfu/mL
8.10" cfu/mL 9.10° cfu/mL
Fig.3 Results of LAMP sensitivity test of Salmonella
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Fig. 4 Results of limit of detection determination of LAMP of

TR UEL

Salmonella in matrix
R 0 SRS 7R ER KR SR TR 2 200 mL, /A g
W5 AL mLAK T 103 efu / mL B9V 1) FC B, [R5 161
APV, A R BRE X B 5 T T AT o AT
Tl 15 h K5 2 1 T 22 200 mL, 4 Ky 1% PRI - ik
R & 37 °C 180 v/ min TH a3 FR 46 a1 5%
12 h 5, 4% 2. 2300 F 7 4R O R 20 DNA, R FH &7 1
LAMP J5 A TR I, S0 7 40 B g W e e s ik 46 3L I,
&5 FT U, H A X B W Uk AT R e e 8 B AT itk
v VA VR RITF A o) HR V5 VR K G 51 TE e S M 14, 156 BH 9 it
UCRE AR TG YLD T T I
M N N’ P 1 2 3 4 5 6 7 8 9

M. Marker DL 2000 N,N’. MM RBIEZR P, MM RBIER
L&Ak 2 0N MAeE 3N AT 4. AN
% O5-8 RHBEFHR 9 FELFA
ES 9RRAM D ITRE LAMP M4 R
M. Marker DL 2000 N,N’. Negative control P. Positive control
1. Paidu Yangyan Capsules 2. Chuanbei Pipa Syrup 3. Chuanbei Pipa
Concentrated Decoction 4. Qiangli Pipa Syrup 5 - 8. Sangju Cold
Tablets 9. Huanglian Shangqing Pills
Fig. 5 Results of Salmonella detection by LAMP in nine batches
of Chinese patent medicine
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A Y ST A LAMP PR I 7 L REAE 24 h A
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