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Detection of allergen mango components by using droplet
digital PCR technology

LI Enjing?  WANG Dan'? LI Long"? LI Hejing'” YANG Honglian'’

(1. Beijing Institute of Food Inspection and Research (Beijing Municipal Center for Food Safety Monitoring and Risk
Assessment, Beijing 100094, China; 2. Laboratory of Key Technologies of Major Comprehensive Guarantee of
Food Safety for State Market Regulation, Beijing 100094, China)

Abstract: [ Objective] A droplet digital PCR method for detect allergen mango components was established in this study. [Methods]
Firstly, the chloroplast trnH-psbA gene was selected as the target gene for detect allergen mango components. Secondly, specific primers and
probe were designed. Finally, the reaction conditions of droplet digital PCR was optimized to verify the sensitivity and stability of the
method. [Results] This method had been applied to detect allergen mango components in 10 batches of food samples. The results of
establishment of droplet digital PCR method was showed good specificity and not cross-react with 10 kinds of other fruits except mango.
Under the optimal ddPCR reaction conditions, which were to have the concentration of forward and reverse primers and probe set as 200,
200 and 100 nmol/L, respectively, and to have annealing temperature set as 52 “C, the detection sensitivity of nucleic acid level reached
5 pg/pL, and the detection sensitivity of mango content reached 5 mg/kg, the coefficient of variation of the method was less than 25%. The
test results of 10 batches of food samples applied with the method were consistent with the food labels. [Conclusion] This method has the
advantages of being fast, specific, and highly sensitive, making it suitable for the detection of allergenic mango components.

Keywords: droplet digital PCR; mango; allergen detection
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R lR 1 A, BE T A K 1Y R B S — R
DNA SN {4 F 43 A5 BB Ao i, 263 200y 1 19 3
B )i X T (5 5 48 SRR AT BT o ML AT S B R o
TR R b FRDRS WERG IS, ddPCR J7 ¥ LA AR 4
BLFR AN 32 PCR AN 70 A 5% iy B o 70 1y R A R o M
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SR A3 K I B BIF 5T A . W FE LR T ddPCR Jy 2 A ST &
X AL D SR B A e RS T 1 7 O LA O SR A
R 7 5 B A 1 S R AR S
1 MRS I7k
1.1 MR 5iF

TR E A CEIE R L R BT SRR A
AR AL T8

RS HRE R R T

) (K 40 DNA $2 BOL & i T2 BUA T £
RARA AR (50 A RAF

ddPCR J2 W 1R & A7 i85 - 3¢ [ Bio-rad 23 7 5

FIP) BT A T A TR ) IR A R

®1 ERERER

Table 1

The information of food samples
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12 FEMFEE
ddPCR Kl &2 45 : Q X 200 %4 , 3 [ Bio-rad /3 7 ;
52 B} %€ % PCR Y : QS12K &, 3 [i] Thermo Fisher
Nl
T B P - 5424 B £ [ Eppendorf 2 7 5
GRS : MIXC #Y, 7 % Eppendorf /A ] ;
L R - ME204 B A 8 — 64 2 (a8 ( i) A

[{RE/NNEIIN

1.3 Ak
1.3.1 KSRl

(1) R REAS B i 25 2R A 8 A4 A LA
R MR R OARIR BLRE R A K eh vk, R
BRI T55 , F BT BOUR B3 PR 100 mg #F T T
J5 SEAE Y 3L N 4 DNA B35,

(2) T ERORTRIGT kB B 2 0 25 R A0 M 1 b A28
1emZ&EA7 /e, T 70 CHET 4 h, FREX 100 mg BE 5 T2 mL 3
LM mL 2% B /KR 1047 A2 A7 9 ER , B T A1 ZUERRAY
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AT . A S E R 30 WRYs; B[R] 2 min, 2R A
10 min, {57 SR S BB S ST o RE R i Tl LS R
PR T SRR, 20 SRS T o B AR ) 8 A
1.3.2 Bt

(1) FH W0 BE 75 A% R 42 3L« >R JH A 9 ik X 4 DNA 42 it
17 &, i BRG] 13 SR IO P A AR AR . SR A B
THI 22 $E HC DNA 1) 03 5 e B R4l B, Y DNA BT i Wk i
10~100 ng/pL, 4li i OD 0 yn/ODsso nm N 1.8~2.0 I, B A J{]
TSR .

(2) £ RF A TR 2 BB PR MR W R 4 100 mg , 4% [
DNA 4 st 57 & U6 B 5 2F 1T 4R 1.
133 PG PCRAGI Ll 920 5256 PCR AR £ 2 X
Tagman probes %¢ s PCR 28 v 10 pL ¥ b R 51 95/l
BEAEFHE B 2 100 nmol/L, il A 0.5 uL I . Fi#514,0.3 uL
TREF A 1~3 pL BOAR , JH 25 8 7K #b 2 2 20 pL, 2 4%
.95 °C 10 min; 94 °C 30 5,55 °C 1 min, 45 M §# , 55 “C
WD EAE S o K IZE SR B9 C{E i ST 28 6 PCRAYAY #X
PF B 8 o
1.3.4 ddPCR M Pl ddPCR JZ W& & : B 10 pL 2 <
probes(No dUTP)ddPCR TV W& , ¥ [ . Il 51 ) F R &
T B %] 200 nmol/L, il A 0.5 uL b F #5147 .0.3 L B4
Fl1~3 L BEM, 25 B 7K #h L 2 20 pL. IR
ddPCR J Ji & & i A 2 500 i 25 = bl — L o
70 L BT A I A% 2 A0 A R T —HEFL T R
Tl B AR AR A 3 o K AR R 40 wL SRR /N L
% % 96 FLA T PCR S AR H , i s BEE A X 96 FL AR 347 45F
JBE, #E 4T )5 22 ddPCR R W RS o e Wi F2)F : 95 °C 10 min;
94 °C 305,55 °C 305,72 °C 30 s,45 M # ;98 °C 10 min.
[Fi] 124 PCR A4 - 546 303 3 22 5 <C2.5 °C/s.. ddPCR JZ Jif
TP A5 A G A 96 FLAR A B A T, SRR L E
B ARAR S O BT 5 fe R 5 R
1.3.5  rARBUHUS AR R I IR SO MR S
Mk [271 76 B - 4 A 3 (] e H-psb A 9 BURUR P 5 i 43 B bR
FE A, 1 H Primer Premier 6.0 B3 1105 S 45 S M S I 45,
i - BLAST AL LU T B 4 %4 S5 1 S 1 %8R
L S1FFI 03 2, 485 5 bR i FAM, 37 diibRic BHQ. LA
T A DNA BN , 4 %5190 530 5 BT B4 S PR 4R 5 PM
(FAM-5"-TGGTACCTTACTTATCAATCTCGAAATG-3’-BHQI )
BEAT 20 9251 PCRAS I, AR 5 2 0t PCR 43 45 L 07 8 4 %
SRR ST AR E .
1.3.6 T ARBBUR IR SRR S PR UE DL 25 R DNA
YR BAR YA B R 48 R4S RS i R Bk
WA A AR AL 10 R AR B BR K SR A0 10 07
PCR B ARFEAT 51 W TR R 5 B IE
1.3.7  ddPCR & 1 %1k

(1) Bl ERE MR BE AL - 15 4 20 ddPCR S 75 24

BE 2758 | 2024 F 9 A | BR&BS5HM

&2 5l¥F5
Table 2 Sequences of primer
2051 519 JPHI(5°—>3")
i FM1 ATTTTTGATCATTCTCCTTTTTTTA
RM1 CGTTTGGTTGTTTGTTTTTCA
%24 FM2 CGTTTGGTTGTTTGTTTTTCA
RM2 TGGTACCTTACTTATCAATCTCGAAATG
34l FM3  GATCATTCTCCTTTTTTTATGGTAC
RM3 CGTTTCGTTTGGTTGTTTGTT
Al FM4 TATGGTACCTTACTTATCAATCTCG
RM4 TACGTTTCGTTTGGTTGTTTG

IS SR AR R E (WLFE 3) , ATE S DNA KA , 2 ]
1.3.4 M9 735, [T 1.3.6 0 2615 51 19 — XF 15 45 S v 51 4
BRET X 4 4 FE i 43 S E AT ddPCRAS I, KR i fl ik 462 00 43 i
BB LY ddPCR BT A B 0 3% 1 fe AR 19 ddPCR
JNE B PR e

R3 SIMREIRE

Table 3 Four groups of primer and probe

concentration nmol/L
Sl TRE S1dl W2 3 4
FM2 200 200 200 100
RM2 200 200 200 100
PM1 100 75 50 60

(2) 3B JCIR BE Ak« BL5 2 DNA S BiAR , 1.3.4 19
ddPCR J Ji 1 & Sy BE Atk | B R O i 7 380 1) — S 2 SR A
PG IR BT B de AF R VR B, X ddPCR 97 1 2 1 A% 7 1)
B iR B HEAT R AR . R AR JOIR B 4 0N o 51, 52,
53,54,55,56 “C, AR 45 S e ) S e 25 R4 A ) ddPCR
TG B AL 2 Y ddPCR S o 538 4 19 3B IR B
1.3.8  ddPCR 77 % R % Je e MEBGHIE

(1) AR KV AN < I P AR 0 A5 A A TR 4 IR 32 %
- DNA #4742 0, 5% DNA 7 &7 3 & 43 511 8 50, 10, 2,
0.4,0.08,0.04,0.02,0.01,0.005,0.002,0.001 ng/uL.

(2) TR B A I« e 1.3, 1 A5 B SRR,
F B T K H AR REAG 1 o S 5 vk R 43 A 10 000,
5000, 1 000,500,100,50,10,5, 1 mg/kg (1) 5 B , i I
R ) o A A R 3k 41 B ) Jok k5 k19 75 SR DNAL H E
A 37 0 SR 0 B ddPCR J7 3 0 AT AR
1.3.9  SEBRAE S ddPCRAGI A TIT 316 3% 10 4L A [l
SR SRR 4 IR R R TR B I ik A OO R A
DNA , I F & @ 7 (1 BOBUR 2 4 ddPCR Kl 5 7% L
J SN/T 3729.4—2013 X FZBRFE & (1% £ K 241 DNA i#F 17 K
UL, 565 3F JIT S Jfy 32 ) S T e ot G 3000 19 38 P4
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ML, 4 A 5] A R CfE 4y 0 Dk 37,10,

31.03,36.21,35.34, 55 2 L 5 R £ (1 2¢ 6 PCR S Wy A5 U

(4 C{E 3R /N, Ul B 4L 51 W) - T 3 0 B 1 B R 3 3

Uf PR 2 A0 5 IR AT HEAT ) 42 ddPCRAG IR S .
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Figure 1 Optimization results of primers and probe
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Figure 2 Specificity verification results of primer and probe
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Figure 3 Optimization results of annealing
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Figure 4 Concentration optimization results of primer and

probe
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HER 2 4 2.54%~12.00%, <<25%"; 24 DNA Jif 7t ¥ &
0.002 ng/uL I, #H X 45 HE i 22 Ky 46.31% , >25%, # & ¥
5222 ;Y4 DNA [l & ¥¢ £ 4 0.001 ng/pL B}, ddPCR ¥ # &
FRPERE 38 DR B Tk R AR 0.005 ng/pL.

F4 HEBRBETRDNAJPCRENLE R
Table 4 ddPCR detection results of mango DNA solution

gradient
o 8 0140
%ig}; (copies-pL ") SEHME, M AR
(ng-pL—") 1 5 S (copies pL™ ") fh2/%
50 3550.00 3 840.00 3 280.00 3326.67 7.87
10 796.00  883.00 884.00 854.33 591
2 226.00 230.00 258.00 238.00 7.33
0.4 63.50 72.10 67.20 67.60 6.38
0.08 14.10 14.60 13.90 14.20 2.54
0.02 4.70 3.80 4.60 4.37 11.30
0.005 1.60 1.50 1.30 1.47 10.41
0.002 0.38 0.75 0.00 0.57 46.31
242 ERFUR SR B S AT, R TR R

5~10 000 mg/kg 1% i T ¥k 257 R A 0 380 & €00 B 1 ol v A0 JK
6, BF P i, ddPCR 7= A5 1 BH P T 3 5006 o o SR o v
JE R B R T L 1 me/kg AT AR B B T DNA AR
B, 35 #) ddPCR Jy 35 6 0 R B, JC BH M il i ag
ddPCR Y TG MESL AR R B o Pl 38 5 T A1, 14 SR o o v I
S 5~10 000 meg/kg 9 H B WA D &5 SR A2 e AT, A X R
A 2% M 2.10~12.15,<C25%, ddPCR J5 % & & M & 4 .
PEL, 0 Tk LUl 5 mg/kg.
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Figure 5 ddPCR amplification results of mango content

gradient

BE 2758 | 2024 F 9 A | BR&BS5HM

x5 AETRRERE IPCRIENLER
Table 5 ddPCR detection results of different mango content

I 5 050 o
. . | SEIES AR R U
e g/ (copies-puL™ ") B .

. (copies-uL™") /%

(mg-kg ") 1 2

10 000 4410.01 4410.02 3 640.04 4153.36 10.70
5000 1863.00 2027.00 2 118.00 2 002.86 6.45
1 000 562.00 602.00 592.00 585.66 3.56

500 331.00 345.00 338.00 338.50 2.08
100 46.30 41.50 44.90 44.28 5.56
50 31.30 32.50 31.40 31.76 2.03
10 6.10 6.10 4.90 5.71 12.18
5 1.20 1.10 1.00 1.13 9.02

2.5 SKBR¥E M ddPCR G

i B 6 T A1, 1~7 5 B b A7 0 0 FRME b 7 3, =2 9
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1~7T SRR BHEY B 28, 8~10 -5 FE M oI i £k, %
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Figure 6 ddPCR amplification results of food samples
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Figure 7 qPCR amplification results of food samples
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