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A Survey on the Actual Condition of Products not Labeled with Allergens
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ABSTRACT - For this survey, PCR (polymerase chain reaction) testing was conducted using 14 species-specific
primers to monitor the labeling of allergy-causing substances in various foods. Sixty samples from stationary stores
near elementary schools and imported confectionery shops were tested, including snacks, candies, and chocolate.
Allergens of milk, wheat, eggs, tomatoes, almonds and peanuts were detected in 30 cases (50.0%). In addition, many
products were detected as either containing unlabeled substances or not showing allergen-related information and
labeling in Korean. In order to ensure that consumers are able to purchase products safely and securely, a system for
thorough guidance and monitoring of allergen-related labeling by domestic manufacturing and processing companies

and import-related companies is required.

Key words : Food, PCR, Allergen labeling
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Materials and Methods

HExsE

20201 69-9¢ 7HA] Q1B GA] W 2T 2A
T 9 SR dHET] fFEEE vEA
AZ tisl =k 257, A F 1471, 222 F/ 84 2 7]
B 1371 5 & 6071S TUse] dHE] £ 2E 5
FAF 5 AH-E X9 v ARX A 24 28,7

o} Park S99] =RoA ZEOZ IlE 14EEHA

&
)

50, A, AN, $, R, Bagol, BolE, 9, vY, F,
97, olzE, Wl tal AAHE A s

ARgA1f

7253 (polymerase chain reaction, PCR)S $]gF Z
glo| o= ulo] U ok(Bioneer, Daejeon, Korea)oll 2|5}
At on, dH27] fFE AN FAAE e
317] $1¢F DNeasy® Mericon food kit= Qiagen (Qiagen
GmbH, Hilden, Germany)22FE Fujsle] AL&-3}ch.
FAA FFHd AMEE = WS> Multi HS Prime 7ag
Premix (2X, for Multiplex PCR) (GeNet Bio, Daejeon,
Korea)E AH8-3154

U FERFTE

frA At —ir%% DNeasy® Mericon food kit small
fragment protocol2 ©]-&-3}] lysis -2 manualZ 53
SHRAL, lysis o] & HF2 gl H g A7+
84S =9]7] 931 QIlAcube (Qiagen GmbH) FH| S

Table 1. Information of species-specific primer for detection of the food allergen

Items Name Primer Sequence (5'—3") Amplicons size (bp)
Pork SFI11-Pig-F CAACCTTGACTAGAGAGTAAAACC 138
SFI11-Pig-R GGTATTGGGCTAGGAGTTTGTT
SF112-Masaba-F CTGCTCCTGTCTTCTTCGGCA
Mackerel 211
SFI12-Masaba-R TTTGGTATTGGGACACACCTG
Crab SFI12-Crab-F TTACAATGTTGTAGTCACAGCTCAT 174
SFI12-Crab-R AGAGTTAATGAAGGAGGAAGAAGTC
Shrimp SFI12-Shrimp-F CACATTATTGGATCCTAAGTCCA 231
SFI12-Shrimp-R GGTATCCTTATAATGCAGCAGTT
Milk SFI11-Cow-F TATCTTGAACTAGACCTAGCCCAATG 131
SFI11-Cow-R GGTACTTTCTCTATAGCGCCGTAC
Eges SFI11-Chi-F CCTAAAGACACCCACCTTTGT 281
SFI11-Chi-R CCGTAGGAGGATAGGTTCCAGA
Peach UDP96-015-F CCTTGACCTATTTGTTCGTCA 174
UDP96-015-R ACTAGTCAAACAATCCCCCG
TGS1543-F GAGGTGGTTGGTAAGTGGTGG
Tomato 132
TGS1543-R TTCAAGTTTCAAGGCTGGCT
Wheat SFI11-Whe-F GGTTCCGAGTTCTGCGGCG 127
SFI11-Whe-R TGCCACAGGATCCCCACTTGC
Buck SFI11-Buc-F GAGCCCTCTCGTAGAGTCCG 138
wheat SFI11-Buc-R GGAGTAGGAAGGAAGCAAGAG
Beans Leln02-3 GCCCTCTACTCCACCCCCA 118
Leln02-5 GCCCATCTGCAAGCCTTTTT
Peanut PM53-F CCTATCCTATGGGTCACTAGCC 120
PM53-R GCTTGTGCTCATCTTGAGTTTT
SFI12-almond-F AAAGAAACCACTAAAGCAGCTATG
Almond SFI12-almond-R CATAGAGGGTGTGCACATGG 103
ZM-25-F CCTGAACCTTCTCTCTCTCTC
Sesame 220
ZM-25-R ACTGACAGTACGAATTCACCA




AHE-sle] 8ttt Lysis 3171 918 AEAE 200 mg
o 1 mL food lysis buffer, 2.5 uL proteinase KE % 7}3}
o] 1,000 rpme FASFAA 60°CollA 302 vt § A2
o7 GF 2,500 x gollA 57 A4 EE sk thE R
Hojl S &7]13L 500 pL chloroformg 2] 14,000 x g
A 1587 A4 & F 250 puLe] FEHe ErE
HHL AHE o)At 14

FEHE &7 olF F& 8 1
2 TEL % 98 EHE Tag premix 10 pLE XEHSH
GeNet Bio kitdl #%¥ %3 DNA 50-100 ng 7L,

Table 2. Information of PCR condition of the food allergen
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forward primer (10 pmoles) 1.5 uL, reverse primer (10
pmoles) 1.5 uLE &3t HF &Fo] 20 uL7t H =%
gk & PCR ZH](JSG/Proflex, Life technologies, Carlsbad,
CA, USAZ FE3Ith & 5ol Zgtoln 97 MY
(Table 1) ¥ PCR %71(Table 2)& Park 5'M¢] EdS&
aLskeiet.

23} %ol
I W
1.5% ©}7}& Z(Bioneer, Daejeon, Korea) 2 300 mLo

Target Step Temp. (°C)  Time Cycles Target Step Temp. (°C) Time Cycles
Initial denaturation 95 10 min 1 Initial denaturation 94 5 min 1
Denaturation 95 30 sec Denaturation 94 30 sec
Pork Annealing 59 10 sec 40 Tomato Annealing 67 15 sec 35
Extention 72 40 sec Extention 72 30 sec
Elongation 72 5 min 1 Elongation 72 10 min 1
Initial denaturation 95 10 min 1 Initial denaturation 94 12 min 1
Denaturation 95 30 sec Denaturation 94 30 sec
Milk Annealing 59 10 sec 40 Wheat Annealing 60 20 sec 35
Extention 72 40 sec Extention 72 30 sec
Elongation 72 5 min 1 Elongation 72 2 min 1
Initial denaturation 94 5 min 1 Initial denaturation 94 12 min 1
Denaturation 94 30 sec Denaturation 94 30 sec
Mackerel Annealing 55 20 sec 40 Buck wheat Annealing 55 20 sec 35
Extention 72 30 sec Extention 72 30 sec
Elongation 72 10 min 1 Elongation 72 2 min 1
Initial denaturation 94 5 min 1 Initial denaturation 95 10 min 1
Denaturation 94 30 sec Denaturation 95 30 sec
Crab Annealing 45 30 sec 40 Beans Annealing 60 30 sec 35
Extention 72 30 sec Extention 72 30 sec
Elongation 72 10 min 1 Elongation 72 7 min 1
Initial denaturation 94 5 min 1 Initial denaturation 94 5 min 1
Denaturation 94 30 sec Denaturation 94 30 sec
Shrimp Annealing 60 15 sec 40 Peanut Annealing 67 30 sec 35
Extention 72 30 sec Extention 72 30 sec
Elongation 72 10 min 1 Elongation 72 10 min 1
Initial denaturation 95 10 min 1 Initial denaturation 94 5 min 1
Denaturation 95 30 sec Denaturation 94 30 sec
Eggs Annealing 62 5 sec 40 Almond Annealing 60 30 sec 35
Extention 72 30 sec Extention 72 30 sec
Elongation 72 5 min 1 Elongation 72 10 min 1
Initial denaturation 94 5 min 1 Initial denaturation 94 5 min 1
Denaturation 94 30 sec Denaturation 94 30 sec
Peach Annealing 55 20 sec 35 Sesame Annealing 67 20 sec 35
Extention 72 30 sec Extention 72 30 sec
Elongation 72 10 min 1 Elongation 72 10 min 1
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SYBR safe DNA gel stain 20 pL (invitrogen, Carlsbad,
CA, USA)E H7tste] ®te & HF Abe 5uls 35t
Mupid-2plus (TaKaRa, Shiga, Japan)=Z 100 VoA 30&7F
7195 3AR L PCR FHF A=< E<12 100 bp DNA
ladder (TaKaRa, Shiga, Japan)& A3t

Results and Discussion
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Z 307(50.0%)1 A4 Z2 127 bp, AlFH
281 bp, = 131 bp, WD 138 bp, EVFEE 132 bp,
GFE 120 bp, OFEEE 103 bpol LH=7] FLEH0]
Fel= Y rhFig. 1). FAEEE F2 257 F 207(80.0%)
oM &, W, &, AT ERfE, olE=r) AEEAL,
2Z8F 84 F 74®87.5%)N4 2, WD, -, A, g
Fo] AZHIJoH, Zu|dE & T3 7IEF AlF 13
A T 3723.1%) A Al ofE=7F HE = S tH(Table
3). 53] A% AF F ofdo] 7|EAF #2541 F
2074 HAE), WUF147A), 22HH76A F 74 13 5
Z 477004 27 fEEHo] 274(57.4%) F1Edt).
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Fig. 1. Detection of food allergen by PCR using species-specific primer. The results are shown by extracting only some of the products.
(A) wheat-specific primer, (B) egg-specific primer, (C) milk-specific primer, (D) buck wheat-specific primer, (E) tomato-specific primer,

(F) peanut-specific primer, (G) almond-specific primer.
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Table 3. Materials of detected PCR compared with allergen labeling

Allergen labeling
Individual Mixed
Product  Food packaging Bundle Substances . Allergens/ Materials of detected Origin
name type (Allergen) packing labeling Mixed substances PCR
Korean English
labeling labeling

1 P* snack - (0] (6] - wheat, beans/- wheat, buck wheat Malaysia
2 H* snack - b (0] - wheat, milk, beans/- wheat, milk, buck wheat Malaysia
3 M* snack - (6] (6] - wheat, milk, beans/- wheat, milk, buck wheat Malaysia
4 D* chocolate - - b - -/- wheat, milk, buck wheat China
5  px* snack - - - (0] . bea;j;]:v };E?Z’k?rill;e?fm ato, wheat, milk Domestic
6 C* chocolate - (0] (0] (0] ple}llszt;lLrEisl,k(’);fir:r’I:}%%;e wheat, milk, egg Netherlands
7 D**  chocolate - - - - -/- wheat, milk, egg China
8  H** snack - - (6] - wheat, gluten, beans, milk/- wheat, milk Malaysia
S gm0 e e oz Domesti
10 N* snack - - - (0] -/wheat, milk, tomato, pork, bean, beef wheat Domestic
11 N** snack - - - (0] -/wheat, milk, tomato, pork, bean, beef wheat Domestic
12 M** snack - - - (¢} -/wheat, egg, milk, peanut egg Japan
13 E* snack (6] - - (@) tomato/ beans, wheat, milk wheat Greece
14 M*** ireiziiofr}lzﬁ (¢} - - - squid/- egg China
15 M****  chocolate - - (6] - milk, beans, wheat/- wheat, milk, egg Netherlands
16 L* snack - - - - -/- tomato US.A
17  L** snack - - - - -/- tomato US.A
18 X* chocolate - - - (@) -/ milk, gluten, beans wheat, milk Turkey
19 X**  chocolate - - (6] O wheat, milk/ hazelnut, peanut, nuts wheat, milk Turkey
20 B* snack - - - - -/- egg Vietnam
21 S* snack - - - -/- egg Japan
22 A% snack - - - - -/- wheat U.S.A
23 M*****  gnack - - - (6] -/ beans, milk, peanut, nuts almond Italy
24  S** snack (6] - - - wheat/- wheat, milk Malaysia
25 B** snack - - o O beans/ egg, wheat, beans, peanut wheat, egg Domestic
26 PF** snack - - o (¢ beans/ egg, wheat, beans, peanut wheat, egg Domestic
27 J* chocolate - o o - milk, egg, beans, peanut/- wheat, milk, egg, peanut ~ Turkey
28 B** Selz; svoer;ed - o o o beans, peanut/ wheat almond Thailand
29 5% snack - - - o -/ wheat wheat Domestic
30 W# snack - - - - -/- egg Domestic

a)‘-” : No Korean labeling for allergens.
b)‘-’ : No labeling of mixed substances.
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