2026/04 NO.292 HEHN

o CREAEID T TR EPCRTT 7ARY
WESVHN

B, xR, FEEIE, EEE, T 420, sklke”
CLREA B B R 5 A TR, RE 300384 2.1 R IEFMBM A TR AR, LA B 264400)

8 . [HI) WEIFTHH IS BRIV T IR I SER 78 6 2 B PCR (qPCR) #&I /vk . [F7E] LA YR
RFEVD 1T R R R inv AJE RN SRR %31 514, HALSYBR Green [ JeBlidfIqPCRIMAR R 5515, XIBHE
i T IR JSORL AR M R AT 8 A ST AR HE 2, R RGIIEZ AR B FrRt 5 EEN, RN S5E&5585%
AT REXT LG o (45 ST ST A bR B 28 5 72 y=-3.186 6x+13.172, K REL (R2) 1£0.994 9, ¥ %%
(E%) N105.9%, Z&tERRRIF; 1ZqPCRTERIN LB EMGFEID I TIRE I RBUZATIX17.9 # 0EU u L; Rtk
AR, BRI TR E ZHEYH, KR &0 G &R E SR T TR N, T8 U

HE MR, HNERRECN0.2%~0.69%, HIAAE R RZEN0.49%~1.54%, ¥I/NT3%, faetifin. 54
BFEvE (F55~7d) #AEL, 1%qPCRTIERDRAG IR (8] 4540 %26 hid, B FRFHEMACEK . [4518) AW 7 &L AISYBR
Green [ qPCREEA RBUZR . FrrtEaR. EREMLF. BAERE AR PREI LA, NS LB RIGIEDT]
IR PO IR AT RSV e 2 S i 2 A R B 4 St 1 T S RS HE

XH#iE: qPCR: ZMEILTEVTTIRE: invA S

NEHS: 1671-4393 (2026) 04-0071-09 DOI:10.12377/1671-4393.26.04.12

Construction and Evaluation of qPCR Method for Salmonella Paratyphi
B in Dairy Products

XU Jiawei', LIU Lingfan', CAI Guoyi', XUE Ruiqi’, YU Xi’, ZHANG Yeni'"
(1.College of Food Science and Bioengineering, Tianjin Agricultural University, Tianjin 300384;
2.Shandong Dezheng Dairy Co., Ltd., Weihai Shandong 264400 )

EEWMB: RAREGRAGIEDH —mE F LRI T EAR K=t (TNHXKI2025016)
EERIA: REM (2001 , Z, CFHRIRA, Bit, BRSNS %4,
KR (2004-) , 55, RSN, ABL, WFFTT AR YA I
ZEEZ (2006-) . T, HMBVGREA, AR BT AR
Eedmar (2001-) , 53, WEEMZN, AFL, O AR RV OT K ;
T (19822 , B, iR, AR BERITI NIRRT SRR .
WEEE: KB (1984 , L, WIRFFEA, -, BT R

71



‘E
il 5%

4> Quality Control

Abstract: [Objective] To establish and evaluate a real-time fluorescent quantitative PCR (qPCR) method for
detecting Salmonella paratyphi B in dairy products.[Method]Specific invA gene of Salmonella paratyphi B was
used as the target to design primers. After optimizing the qPCR reaction system and conditions with SYBR Green
I dye, amplification was performed on gradient diluted plasmid standards to establish a standard curve. The
sensitivity, specificity and repeatability of the method were systematically verified, and the detection performance
was compared with the traditional culture method.[Result]The standard curve equation was y=-3.186 6 +13.172,
with a correlation coefficient (R?) of 0.9949. The amplification efficiency (E%) was 105.9%. The linear
relationship was good. The qPCR method for detecting Sa/monella paratyphi B had a sensitivity of 17.9 copies/ b L.
In the specificity verification, only Salmonella paratyphi B showed positive amplification, while Escherichia coli,
Staphylococcus aureus, etc. were negative. There was no cross-reaction. The repeatability test showed that the intra-
group coefficient of variation was 0.2%~0.69%, and the inter-group coefficient of variation was 0.49%~1.54%, all
of which were less than 3%, indicating excellent stability. Compared with the traditional culture method (requiring
5~7 days) , this qPCR method can shorten the detection time to within 6 hours, significantly improving the
detection efficiency.[Conclusion]The SYBR Green I qPCR method established in this study has the advantages of
high sensitivity, strong specificity, good repeatability, simple operation and rapid detection, providing reliable
technical support for the rapid screening, precise quantification and food safety risk prevention and control of
Salmonella paratyphi B in dairy products.
qPCR; Salmonella Paratyphi B;

Keywords: invA gene
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Figure 3 Specificity Results of SYBR Green I gPCR
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(X3) , IEHERARFEEEMRREE (K
5) o AREGLL5.9X 10" ng/ w LIKEELLAE], H LA
Ct{H410.24~10.50, Xf N HIHIECVIEN1.37%. 1R
PEqPCR 7 238 F bR vl ZMIQEFR 7 ZoR, 4LmZH M
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7 3 SYBR Green | qPCR EE LR
Table 3 Repetitive Results of SYBR Green I gPCR

. TEIREL
EfwE PURLREL (ngf 1 L) 1 (O 2 (O 3 (O FEME SD CV (%)
5.9x10" 11.06 10.96 11.04 11.02 0.05 0.48
5.9%x10? 14.53 14.60 14.68 14.60 0.08 0.51
HN 5.9%10° 18.49 18.45 18.69 18.54 0.13 0.69
5.9%x10* 20.96 20.98 21.06 21.00 0.05 0.25
5.9%X10° 23.99 24.06 24.08 24.04 0.05 0.20
5.9%10" 10.24 10.47 10.50 10.40 0.14 1.37
5.9X107 14.56 14.52 14.93 14.67 0.23 1.54
2 7] 5.9X10° 18.32 18.15 18.28 18.25 0.09 0.49
5.9%10* 21.30 21.26 21.68 21.41 0.23 1.08
5.9%107 23.91 24.19 23.87 23.99 0.17 0.73
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Figure 5 Results of SYBR Green I qPCR Repeatability Test
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Figure 6 Typical Colony Morphology
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Table 4 Biochemical Test Results of Traditional Culture Method
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g bR, W IR A oA U vk R R
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