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Component identification of plant-derived allergens in food
based on DNA barcoding

YI Zi' YANG Lixia' ZHONG Feifei' LI Ben' QIN Jijun' LI Sha’

(1. Changsha Institute for Food and Drug Control, Changsha, Hunan 410036, China;
2. Changsha Center for Diseases Prevention and Control, Changsha, Hunan 410004, China)

Abstract: [Objective] A method for the identification of plant-derived allergens in food by using DNA barcoding technology was
established. [ Methods] psbA-trnH, trnl, and rbcl molecular markers were used to identify 11 plant-derived allergen species, including
hazelnut, Brazil nut, macadamia nut, walnut, pecan, almond, sweet almond, cashew, pistachio, peanut, and soybean. The psbA-trnH, trnl,
and rbcl gene sequences of each species were downloaded from GenBank, and sequence alignment, genetic distance calculation, and
phylogenetic tree construction were performed using MEGA 11 software. [Results] Among the three gene sequences, the psbA-trnH
sequence exhibits the most significant genetic distance variation, with an average interspecies genetic distance of 0.527 3, which is greater
than those of the #rn/ and rbcl sequences. The analysis results of the phylogenetic trees constructed by the neighbor joining (NJ) method
show that the phylogenetic trees constructed based on the psbA-trnH and trnl sequences have a good branching structure, and different
species can be accurately clustered. In contrast, the phylogenetic tree constructed based on the rbcl sequence can not distinguish walnut from
pecan or almond from sweet almond. Therefore, the psbA-trnH sequence is the optimal barcode for the identification of the 11 species.
Combining the psbA-trnH barcode detection with high-throughput sequencing technology for the detection of 15 practical samples allows
for the simultaneous detection of multiple allergen components. [ Conclusion] The psbA-trnH sequence, as a DNA barcode, can accurately
identify components of common plant-derived allergens.
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Table 1 Sample gene sequence information
=2 Ykh 4 HT 4 7915
psbA-trnH TR Corylus heterophylla KX822769.2 NC_031856.1 MH628447.1
PG Bertholletia excelsa NC_036412.1 . AY172783.1
BN Macadamia integrifolia  NC_025288.1 MW566570.1 NC_058888.1
bk Juglans regia L MF167463.1 KT963008.1 MN397934.1 ,OR026838.1 MN397932.1
Bk Carya illinoinensis MW410238.1 MW357075.1 MH909600.1 MH188302.1 MN977124.1
o Prunus armeniaca L NC_043901.1.KY420025.1 . MH700954.1
Ji#ki=  Amygdalus communis L KY101152.1 OR227913.1 . MT019559.1
[ Anacardium occidentale L NC_035235.1 . KR075989.1
JFLR Pistacia vera L MN551174.1 KF664307.1 NC_034998.1 MK578167.1
1k Arachis hypogaea L MG814007.1 MW167286.1 MW 167273.1 MW 167280.1 .OK012094.1 ,
pNGA Glycine max MW357268.1 MZ964143.1 NC_007942.1 MW357266.1 MZ964144.1
trnl R Corylus heterophylla NC_031856.1 . KX822769.2
EL PG ISR Bertholletia excelsa NC 036412.1 AY172767.1 . DQ417933.1 .JN221844.1 . JN221870.1
WY Macadamia integrifolia NC_025288.1  AF482140.1
bk Juglans regia L NC_028617.1 MF167463.1 MN397934.1 ,0Q706220.1 ,KT963008.1 ,OR026794.1
IRk Carya illinoinensis MW357074.1 . MW357076.1 .NC_041449.1 MH188302.1 , MW410238.1,0P837960.1 .
MN977124.1
o Prunus armeniaca L MH700954.1 NC_043901.1
Bkl Amygdalus communis L NC_034696.1 OR227913.1 MT019559.1 KY101152.1
[ Anacardium occidentale L PV239785.1 NC_035235.1
PARINE & Pistacia vera L NC_034998.1 MN551174.1
1k Arachis hypogaea L MW167273.1 MW167286.1 .OK012094.1 MW 167287.1
NG Glycine max MW357268.1 MW357265.1 ON470218.1 MW357264.1 , OR834482.1 OR664111.1
rbel R Corylus heterophylla MH657234.1.X822769.2 MN722363.1 . KF418952.1 MH713957.1
PG E Bertholletia excelsa 780178.1 NC_036412.1
WM R Macadamia integrifolia  KM896169.1 NC_025288.1.JX571862.1
bk Juglans regia L 0Q706220.1 .KT963008.1 MF167464.1 NC_035967.1 MN397928.1
IRk Carya illinoinensis MW357076.1 KY627158.1 MN977124.1
i Prunus armeniaca L OR420115.1 KY101151.1 . MG247779.1 MZ779175.1 MW 960601.1
k1" Amygdalus communis L XM _034370184.1 . OR227912.1 ,OR227915.1
(S S Anacardium occidentale L MN394900.1 MH113360.1 . KX618219.1 ,NC_035235.1 . KU559209.1
FFL® Pistacia vera L MT239303.1 MK468869.1 ,AJ235786.1 MN974373.1 NC_034998.1
1t Arachis hypogaea L 0Q446848.1 . PP971501.1 MW 167286.1 MW167281.1 MW 167287.1
KHE Glycine max KR073298.1 MW412444.1 KR073306.1 .GQ436762.1 MG246403.1

2 RSB

2.1

3TIREEMBMNEEERSTLLE
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barcoding gap. trnl 74 1 (3 3) , B R I 10 L (9 oAy a5t 1
PH 5 R 0.006 0 41, M fih ¥ K 05 B 18] 35 4% BE S 0 LA
0.014 3~1.336 6, it [F] *F- 44 35t 14 /B4 ° 0.507 6, [A) #4775
barcoding gap. i rbcl JF51 (3% 4) KR N R (EFE B3R 0,
Fil 1] 38t AL BE B A T 045 0.101 0 Xl , Ho i 4% = 5 R Bk 4=
Bk 55 L A% Ak B4 i ] 35 1% B B O O, i ) SF- 249 38 1 HE B O
0.070 3. L4 Fe#e (325) & 3, 3 F ¥ 21 14 F 8] °F 24 38t 4%
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Table 2 Intraspecific and interspecific genetic distance of psbA-trnH sequence
Y PRAL BUPHIRIR MONRR bk Lz Bk w1 Jit B4~ i S TR A K
AR 0.000 0
L7 2R 0.5306  0.000 0
R IR IR 0.3046 05317  0.0000
Bk 0.5119  0.5546  0.5940  0.0000
IEEYS 0.5332 05931 0.5827 0.0152  0.0000
o 0.5627 0.5635 0.5857 02681 02681  0.0000
i B A~ 0.5524  0.5442  0.5526 02545 02545 0.0358  0.0000
[ES 0.5082  0.5120 0.4689 05513 05743 0.5627 0.5504  0.0000
R 04719  0.5343 04530 05442 05669 05533 0.5416 0.0855  0.0000
1A 1.0507 08464 09294 04715 05003 04354 04266 07822 0.7954  0.0000
K 09557 07918 0.8617 04762 04661 04276 04283 0.6783  0.6872 03198  0.000 0
F3 rnlBEEF B R EEEES
Table 3 Intraspecific and interspecific genetic distance of trnl sequence
Yy b PR PRI MUNRR ik LBk w1 i B i 5 IRIPE S 1 K
PR 0.000 0
TP R 2R 0.0972  0.000 0
BMIRE 01203 0.1164  0.006 0
rk 0.0464  0.1192  0.1412  0.000 0
IEET0S 0.0413 0.1082  0.1314  0.0143  0.0000
1 0.0905 0.1278  0.1480  0.0824  0.0772  0.0000
Jri kA 0.0959 0.1336  0.1480 0.0878 0.0825 0.0048  0.0000
[EES 0.1633  0.1940 02138 0.1692 0.1575 0.1937  0.1969  0.0000
PiRINE S 0.1700  0.1982 02148 0.1640 0.1524 0.1947  0.1978  0.0217  0.0000
v 12373 12565 13333 13030 12704 12420 12420 13079 13083  0.0000
K 12853 13144 13180 13366 13192 12649 1.2649 12894 12900 0.1204  0.000 0
F4 bl BEE S TN EELES
Table 4 Intraspecific and interspecific genetic distance of rbc/ sequence
Vb PRAL DPHIRIR MOUNRR BBk LB Bk w1 Jit BEA~ (S PiRINE D P pNA
AR 0.000 0
L P R 2R 0.0731  0.0000
R B SR 0.0424  0.0595  0.0000
Bk 0.0165 0.0822  0.0511  0.0000
HEEYS 0.0165 0.0822 0.0511 0.0000 0.0000
w1 0.0509  0.0777  0.0738  0.0598  0.0598  0.0000
it k1= 0.0509 0.0777  0.0738  0.0598 0.0598  0.0000  0.0000
Jig R 0.0772  0.0728  0.0504 0.0771 0.0771 0.085 0.0865 0.0000
PARIRE S 0.0817 0.0772 0.0548 0.0816 00816 0.0910 0.0910 0.0041  0.0000
P 0.0912 0.0771 0.0637 0.0910 00910 00956 0.0956 0.0771 0.0816  0.0000
PN 0.0914  0.0822  0.0774 0.0912 0.0912 0.1010 0.1010 0.0914 0.0959 0.0728  0.000 0
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Table 5 Comparison of intraspecific and interspecific

genetic distance among three candidate barcodes

DNA % il N 36t A% B il Ih) 152 14 1
B BoME RO PR BoME ROl P

psbA-trnH 0.000 0 0.0000 0.0000 0.0152 1.0507 0.5273

trnl 0.0000 0.0060 0.0001 0.0143 1.3366 0.5076

rbcl 0.0000 0.0000 0.0000 0.0000 0.1010 0.070 3

0 B8 5L 0 psbA-trnH > trnl=>rbcl 1Y 156 W # # , F18) 5 Fh
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Table 6 Detection results of actual samples

f R AT BE o HH I A
Z;j PR R Z,@;;;Ef *’*ﬂ;iﬁw
YP-1 S R R / i Bk
YP-2 o Bk HSS VRE L/ A Ak
4 KE
YP-3  FLKW Bk W Mk, Ku
YP-4  /NE KRE L / NG
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