R EmiB Modern Food Science and Technology 2019, Vol.35, No.7

E T SCRT Yt E = PCR A% = PCR By A)H &
TR Rl

X "2, ENSFK Y, B, KRB, MY, 3R, aKE
(1. #Lg BT 2o BRI, #ILRX 430073)
(2. b B o i T 2 aA ] TARRAA R P, HAL R 430075)
TEE: AT e bad A 2adiom bk Ml b R RS, KA S AL F PCR A4k F PCR AWk, AW K 4] 2R R
. FARIEF R G HAR AR R R, 8L E 55 et 5 | 53R4T, BAUR REr-245 AR IAFME A F 20 DNA, #
S} A F PCR FodkF PCR B 7 ik 69 B 5o, M DNA ARRRLEE RRE 7T 45 R B4R B4 DNA IR a4, fesbiiah b
MFEFRERSKHFEE PCR AFEWR, WA 7 R4, TS RF S FRERS. SRR T4, FIM5IK
AHEFAY 77 kb xR WA RAAE 5 B, Ffb ik AR R R i, AMAE S RSB R —3, AR R T ihidx
¥, BAEERMRETIN, T AR AR, R R R KIREN A A 3.8%F 4.0%; T E BN R B 4] o 2R,
S, PRI R AR AR 10 FR AT FRERS, BIET & AL AABAEIL. SRR G RO, Pk A
Hloa oy RIERS, ER T TG T R Ram), AR 4 R A EREA ToEE2eE L.
FEEE: %KRAE PCR; 4F PCR; M4 ARILARS A 4570
MEES: 1673-9078(2019)07-254-260 DOIL: 10.13982/j.mfst.1673-9078.2019.7.035

Detection of Bovine Components in Meat Products Based on Real-time

Fluorescence Quantitative PCR and Digital PCR

LIU Yan*?, WANG Ming-giu™?, LI Shi-yao*?, ZHU Bi-ting*?, YANG Shuo*? MA Yi'?, ZHANG Li"?
(1.Hubei Provincial Instiute for Food Supervision and Test Wuhan 430073, China)(2.Hubei Provincial Engineering and
Technology Research Center for Food Quality and Safety Test, Wuhan 430075, China)

Abstract: In order to detect bovine-derived components in meat products quickly and effectively, real-time fluorescence quantitative PCR
and digital PCR were used to detect bovine-derived components in meat products. Firstly, the specific primers and probes were designed by
multiple sequence alignment according to the specific region of beef single replication genome, then the standard genomic DNA was extracted
by phenol-chloroform method. Real-time fluorescence quantitative PCR and digital PCR reaction conditions were established. The purity and
concentration of DNA template were determined and the extracted DNA solution was free of impurities. On this basis, the fluorescence
quantitative analysis of bovine-derived components was constructed. The specificity, anti-interference and bovine-derived components in meat
products were detected by standard curve of PCR. The results showed that both primers and probes have fluorescence signals for beef. The two
methods have bovine origin specificity, the detection values are basically consistent with the actual sample values. The two methods have good
anti-interference ability. When there are other meat disturbances, the bovine origin can still be accurately monitored. The maximum errors of the
two methods were 3.8% and 4%, respectively. The bovine origin components in different meat products can be quantitatively detected. The
bovine origin components in 10 beef balls of samples can not be detected by all methods, which verifies the market. Fake meat does exist. It
showed that the proposed method can accurately and rapidly detect bovine-derived ingredients in meat products, and is suitable for the detection
of meat products in the market. It is of great significance to protect the rights and health of consumers.
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Table 2 DNA concentration of different meat source varieties

B do 4 AR AR JE/(ng/uL) Ageo/Aago Ageo/Ansg
S 211.62 1.92 2.51
A Bt ) 151.35 1.95 221
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Fig.1 Specificity test of real-time fluorescence quantitative PCR
for bovine derived components
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Fig.2 Specificity of bovine-derived components by digital PCR
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Table 3 Real-time fluorescence quantitative PCR detection results

ks EERFRASEmMg  ERECAESE/mg  BNFAASE/mg BNECHAESE/mg  BNEE/%

1 5 45 4.8 452 4

2 10 40 10.1 39.9 1

3 15 35 149 35.1 0.7
4 20 30 199 30.1 0.5
5 25 25 24.8 252 0.8
6 30 20 30.2 19.8 0.67
7 35 15 349 15.1 0.28
8 40 10 40.2 9.8 0.5
9 45 5 448 5.2 0.5
10 50 0 50 0 0
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Table 4 Detection results of digital PCR

Haths  KEAASEmMg  XRACAXEE/mg ANFASEmg  BAXACAXESE/mg  ARMIRE%
1 5 45 52 448 3.8
2 10 40 10.2 39.8 1.9
3 15 35 153 347 1.9
4 20 30 19.7 30.3 1.5
5 25 25 253 247 1.1
6 30 20 303 19.7 0.1
7 35 15 352 14.8 0.56
8 40 10 40.3 9.7 0.74
9 45 5 44.9 5.1 0.22
10 50 0 50 0 0
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Table 5 Detection results of real-time fluorescence quantitative
PCR
AT AL AR MEEZ/%
1 1% 99.57
2 Pk 98.95
3 4B HL 97.85
4 BN A 98.52
5 iy 97.52
6 4 WoRE M 54.28
7 PR 87.95
8 4T 3248
9 FAEH 48.59
10 Sk 0
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Table 6 Detection results of digital PCR

FouF 5 o 4 AR MEAEY%
1 R 99.87
2 4 Pk 98.62
3 SRk 97.72
4 B8 98.11
5 iy 96.98
6 4 Ik 52.19
7 H R 89.58
8 4 8F 33.18
9 AR 46.48
10 4R 0
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