pISSN 1229-1153 J. Fd Hyg. Safety
Vol. 28, No. 2, pp. 124~129 (2013)
http://dx.doi.org/10.13103/JFHS.2013.28.2.124

PCRS o] &3t

upgEs - A0 - MET - AFY - ol
AF)FERAY AE)FEIAA )

I% 265 oEl-a-“Ejl %H}%Il 2

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

tH
=

=1,
=

USE AEH N

3 - ZEjR - OlRPY - OP - YRl
A AEANGE AFRA B

Development of PCR Method for Rapid Detection
of Allergic Materials in Foods

Yong-Chjun Park*, Mi-Ra Kim, Jun-Ho Shin, Kyu-Heon Kim, Jae-Hwang Lee,
Tae-Yong Cho, Hwa-Jung Lee, Sang-Jae Lee, and Sang-Bae Han
Scientific Food Investigation Team, Food Safety Evaluation Department, National Institute of
Food & Drug Safety Evaluation, Food & Drug Administration, 187 Osongsaengmyeong2-ro,
Osong-eup, Cheongwon-gun, Chungcheongbuk-do 363-700, Korea
(Received November 27, 2012/Revised February 20, 2013/Accepted March 12, 2013)

ABSTRACT - The method for detection foods containing allergenic materials by PCR was developed in this
study. To detect allergenic raw material from processed food, species specific primer which up to 200bp for PCR prod-
uct were designed or selected from advanced research. As target materials, 14 items were selected (12 target materials
for allergen in Korea, 2 target materials for allergen in foreign countries). The amplicon size for eggs, milk, buck-
wheat, peanuts, beans, wheat, mackerel, crab, shrimp, pork, peach, tomato, almond, and sesame were confirmed 281,
131,138, 120, 118, 127,211, 174, 231, 138, 174, 132, 103, and 220bp, respectively. And any non-specific bands were
not detected among each others. Detection method for allergenic material developed in this study could be used to
investigate inaccurate goods for allergen labeling or non-intentional contaminant during processed foods manufactur-
ing. In addition, the system will be usefully to detection accurate allergenic raw materials of export for other countries.

Key words: Allergen, PCR (Polymerase Chain Reaction), Species-specific primer
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Table 1. Information of species-specific primer for detection of the animal food material used in this study

Item Name Primer Sequence(5' — 3') Amplicons size(bp) Ref.
Pork SFI11-Pig-F CAACCTTGACTAGAGAGTAAAACC 138 "
(Sus scrofa) SFI11-Pig-R GGTATTGGGCTAGGAGTTTGTT
Mackerel SFI12-Masaba-F ~ CTGCTCCTGTCTTCTTCGGCA
(Scomber japonicus & Scomber 211 This study
colias & Scomber australasicus) SF112-Masaba-R  TTTGGTATTGGGACACACCTG
Crab SFI12-Crab-F TTACAATGTTGTAGTCACAGCTCAT '
) 174 This study
(Portunus trituberculatus) SFI12-Crab-R AGAGTTAATGAAGGAGGAAGAAGTC
Shrimp SFI12-Shrimp-F ~ CACATTATTGGATCCTAAGTCCA
(Marsupenaeus japonicus & . 231 This study
Penaeus monodo) SFI12-Shrimp-R ~ GGTATCCTTATAATGCAGCAGTT
Milk SFI11-Cow-F TATCTTGAACTAGACCTAGCCCAATG . 2
(Bos taurus) SFI11-Cow-R GGTACTTTCTCTATAGCGCCGTAC
Eggs SFI11-Chi-F CCTAAAGACACCCACCTTTGT - 20
(Gallus gallus) SFI11-Chi-R CCGTAGGAGGATAGGTTCCAGA

Table 2. Information of species-specific primer for detection of the plant food material used in this study

Items Name Primer Sequence(5' — 3') Amplicons size(bp) Ref.
Peach UDP96-015-F CCTTGACCTATTTGTTCGTCA 14 .
[Prunus persica (L.) Batsch] UDP96-015-R ACTAGTCAAACAATCCCCCG
Tomato TGS1543-F GAGGTGGTTGGTAAGTGGTGG 5 ”
(Lycopersicon esculentum) TGS1543-R TTCAAGTTTCAAGGCTGGCT
Wheat SFI11-Whe-F GGTTCCGAGITCTGCGGCG 17 ’3
(Triticum aestivum) SFI11-Whe-R TGCCACAGGATCCCCACTTGC
Buck wheat SFI11-Buc-F GAGCCCTCTCGTAGAGTICCG 138 -
(Fagopyrum esculentum) SFI11-Buc-R GGAGTAGGAAGGAAGCAAGAG
Beans Leln02-3 GCCCTCTACTCCACCCCCA - o
(Glycine max MERR.) Leln02-5 GCCCATCTGCAAGCCTTTTT
Peanut PM53-F CCTATCCTATGGGTCACTAGCC 120 s
(Arachis hypogaea L.) PM53-R GCTTGTGCTCATCTTGAGTTTT
Almond SFI12-almond-F AAAGAAACCACTAAAGCAGCTATG )
. . 103 This study
[Prunus dulcis (Miel) Wedd.]  SFI12-almond-R CATAGAGGGTGTGCACATGG
Sesame ZM-25-F CCTGAACCTTCTCTCTCTCTC 220 2%
(Sesamum indicum L.) ZM-25-R ACTGACAGTACGAATTCACCA
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Table 3. Information of PCR condition of the animal raw material
used in this study

Table 4. Information of PCR condition of the plant raw material
used in this study

Target Step Temp. Time Cycles Target Step Temp. Time Cycles
Initial denaturation  95°C 10 min 1 Initial denaturation ~ 94°C 5 min 1
Denaturation 95°C 30 sec Denaturation 94°C 30 sec
Pork/Milk Annealing 59°C 10 sec 40 Peach Annealing 55°C 20 sec 35
Extention 72°C 40 sec Extention 72°C 30 sec
Elongation 72°C 5 min 1 Elongation 72°C 10 min 1
Initial denaturation  94°C 5 min 1 Initial denaturation ~ 94°C 5 min 1
Denaturation 94°C 30 sec Denaturation 94°C 30 sec
Mackerel Annealing 55°C 20 sec 40 Tomato Annealing 67°C 15 sec 35
Extention 72°C 30 sec Extention 72°C 30 sec
Elongation 72°C 10 min 1 Elongation 72°C 10 min 1
Initial denaturation  94°C 5 min 1 Initial denaturation ~ 94°C 12 min 1
Denaturation 94°C 30 sec Denaturation 94°C 30 sec
Crab Annealing 45°C 30 sec 40 Wheat Annealing 60°C 20 sec 35
Extention 72°C 30 sec Extention 72°C 30 sec
Elongation 72°C 10 min 1 Elongation 72°C 2 min 1
Initial denaturation  94°C 5 min 1 Initial denaturation ~ 94°C 12 min 1
Denaturation 94°C 30 sec Denaturation 94°C 30 sec
Shrimp Annealing 60°C 15 sec 40 Buck wheat Annealing 55°C 20 sec 35
Extention 72°C 30 sec Extention 72°C 30 sec
Elongation 72°C 10 min 1 Elongation 72°C 2 min 1
Initial denaturation  95°C 10 min 1 Initial denaturation ~ 95°C 10 min 1
Denaturation 95°C 30 sec Denaturation 95°C 30 sec
Eggs Annealing 62°C 5 sec 40 Beans Annealing 60°C 30 sec 35
Extention 72°C 30 sec Extention 72°C 30 sec
Elongation 72°C 5 min 1 Elongation 72°C 7 min 1
Initial denaturation ~ 94°C 5 min 1
Denaturation 94°C 30 sec
< 251bp Peanut Annealing 67°C 30 sec 35
egg-specific Extention 72°C 30 sec
Elongation 72°C 10 min 1
milk-specific <131bp Initial denaturation ~ 94°C 5 min 1
<€ 231bp Denaturation 94°C 30 sec
shrimp-specific Almond Annealing 60°C 30 sec 35
Extention 72°C 30 sec
crab-specific € 1740y Elongation 72°C 10min 1
€211bp Initial denaturation ~ 94°C 5 min 1
mackerel-specific Denaturation 94°C 30 sec
Sesame Annealing 67°C 20 sec 35
pork-specific €13sbp Extention 72°C 30 sec
Elongation 72°C 10 min 1

Fig. 1. Detection of animal allergenic materials by PCR using pork-
specific, mackerel-specific, crab-specific, shrimp-specific, milk-spe-
cific, and egg-specific primer. Lane 1; Pork, 2; Mackerel, 3; Crab,
4; Shrimp, 5; milk, 6; Egg, 7; No Template control.
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Fig. 2. Detection of plant allergenic materials by PCR using peach-
specific, tomato-specific, wheat-specific, buck wheat-specific, bean-
specific, peanut-specific, almond-specific, and sesame-specific primer.
Lane 1; peach, 2; tomato, 3; wheat, 4; buck wheat, 5; beans, 6; pea-
nut, 7; almond, §; sesame, 9; No Template control.
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