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Determination of soybean and wheat allergens in food

by dual real-time fluorescence PCR
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Abstract: Objective: A multiplex fluorescence PCR method based
on TagMan probe was developed for simultaneous detection of
soybean and wheat allergens in food. Methods: TagMan probe
dual PCR was designed and established based on wheat gliadin
gene and soybean lectin gene, respectively. The soybean Lectin
gene was detected with FAM marker, and the wheat gliadin gene
was detected with HEX marker. Moreover, the eukaryotic 18S
rRNA was used as internal reference gene to ensure the effective-
ness of the detection system. Results: The multiplex fluorescence
PCR method for detection of soybean and wheat allergens created
in this study had no cross-reaction to ingredients other organisms
showing strong specificity. The detection limit of soybean and
wheat mixture was up to 0.01% (mass ratio), and the detection

sensitivity was high. Conclusion: The established TagMan probe
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real-time multiplex detection system for soybean and wheat aller-
gens has the characteristics of good specificity and high
sensitivity, which can be used for simultaneous and rapid
detection of soybean and wheat allergens in food.
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TPy AL 4 DNA IO & KRR A AR A 7
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B 5190 AR 8] 5 6 bR 10 0 ¥R 51 7 5, JF i 47 45 5 R 31
WAEM A, [FE, DIEE A 18S rRNA 1E R A 2 3k
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Table 1 Probes and primers of test
L7E S8 A F A SR 7S]
F:5-AGCCTGAGAAACGGCTACC-3 .
_ HZEY
WZ  R:5-TGCTGGCACCAGACTTGC-3
18S rRNA
P:5-CY5-TGCGCGCCTGCTGCCTTCCT-3
F:5-GCAGCAATGCAAACCTGTGT-3
N R:5-CACTTGGCAATCGCTTTGTG-3 o33 g
P.:5-FAM-ACTGGTGTCATCCCTCTGGTCAATGATCTG-3d
F:5-CTCTACTCCACCCCCATCCA-3
K& R:5>GAAGGAAGCGGCGAAGCT-3 Lectin

P:5-HEX-TGGGACAAAGAAACCGGTAGCGTTGC-3

T FARE LS. R AR T 5149, P AR R
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Table 2 DNA mixture samples of soybean Table 3 DNA mixture samples of wheat
% %
9 p A TR TR N THAE
A 10.00 90.00 F 10.00 90.00
B 5.00 95.00 G 5.00 95.00
C 1.00 99.00 H 1.00 99.00
D 0.10 99.90 1 0.10 99.90
E 0.01 99.99 J 0.01 99.99
x4 MEMNIRBREER
Table 4 Commercially available processed food information sheet
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0.01 ng/pL W, Ct {H N 29.1<C35.0, H ¥ 5 il & 5 b m
“STHL, YR R R R R I R Ak R Y B KRR B
0.01 ng/pL DNA ¥ £, &l 3(b) Al A1, 7E 0.01 ng/pl
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Figure 2 Specific test results
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Table 5 The result of DNA mixture samples
Kok R Befgn's HERDE/ Y% F¥CeE &A%
A 10.00 23.92+0.11 -+
) B 5.00 24.7640.07 T
KRE
o C 1.00 26.7940.07 +
i U
D 0.10 29.8240.19 -+
E 0.01 33.2340.06 T
F 10.00 24.1440.08 -
G 5.00 25.3740.18 +
INEE
R 1.00 26.80+0.03 -+
3o U
0.10 28.7940.08 -+
J 0.01 32.58£0.05 -+
L e A2 4 el (V7 N 6 N
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Table 6 Test results of commercially available
processed food

S5 KEMS Cofd NERS Cid ASER
1 >>35.00 22.56 28.11
2 >35.00 24.18 26.84
3 20.76 >35.00 28.56
4 22.86 >35.00 26.46
5 >35.00 24.25 27.05
6 23.55 >35.00 24.88
7 19.35 >35.00 26.41
8 >35.00 19.75 27.45
9 24.33 >35.00 26.88
10 25.63 24.88 29.11
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