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Detection of Wheat in Processed Food Using Real Time PCR
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Abstract

This study constructed a wheat-specific primer and a probe using the internal transcribed spacer (I/7S). 2 regions of
wheat (Triticum aestivum) and real-time PCR conditions were established. The calibration curve showed a slope of
-3.356, a correlation coefficient of 0.998, and an amplification efficiency of 98.589%. Experiments were carried out
on the rice flour mixed with 50%, 10%, 1%, 0.1%, 0.01%, and 0.001% of wheat. The result showed that it was
possible to detect samples mixed with up to 0.01% of wheat. As a result of checking, the wheat detection potential
of rice, 34 processed foods, and seven processed foods was ascertained. The real-time PCR method using the wheat-
specific primer and probe developed in this study can be used to identify the authenticity of the raw materials, such
as the incorrect indication of the raw materials utilized and the unintended mixing of wheat during the manufactur-

ing process.
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Fig. 1. Alignment of wheat & rice ITS2 sequence. Access numbers of FJ609737, FM998884, KC589709 and KF482082 are wheat
(Trticum aestivum). Access number of KMO03628S is rice (Oryza sative).
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Table 1. Information and real-time PCR conditions of species-specific primers and probe used

PCR condition

. Length Targt
Primer S 5'—3' .
equence ( ) (bp) Step Temp. Time Cycle  region
Forward ctggtcectegtetctcaag Pre denaturation 95°C 4 min 1
Probe FAM-tcgctttatcaatgcagtge-BHQ1 154 Denaturation 95°C 30 sec 40 ITS
Reverse cttegtttgttgggtegtte Annealing & Extention 60°C 30 sec

Vector information

pEHA
(2002bp)

ctggtocctogiciciraagggacggigpacigaagattgyorigocpggtacogogooggacacagogeabg gig
gyegleticgetitntraatgoagigosl gogragiiggoatiatgacciligaacgacccancanncgaag

Fig. 2. Wheat standard in pHBA vector.
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W (Triticum aestivum, access number: FJ609737,

Standard Curve (Target: Target 1)

Fig. 3. Standard curve of wheat standard.
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Real Time PCRS

Table 2. Results of real-time PCR with wheat specific primer
and probe

Number of samples Sum of

Detected Not detected samples

Kinds of sample

Half-moon-shaped rice cake -
Steamed rice cake -
Pumpkin cake -
Bean rice cake -

Glutinous rice cake

QN OO = = N

Rice cake soup
Tteokbokki wheat cake
Tteokbokki rice cake
Rice pop crispy

Wheat

Buck wheat -
Rice -

—_ = W N
N
—_ om0 WO —m = N

—_

W& Solgol slsiSich. Hiol® S 9| g Aulolety
w18 ) 197he) AR@AY 1, A 2, su 1 F
Lgl 1, ;é 1—1:13 2, o) X4u] 2, T:l;y]tlﬂ 2, =1 2, Jgftg 6)°ﬂ
A 0 el fHA7E ARAA Gsin. #ARE T

S(WE7] 2, FEA 2, AR} 3) T F 40%7
9% EAIE Ule] ARMR eI =
5ol vxvm A% SRl Hiel Be sje) AR mE
oMM W Fol 747t A&k AFH o] U Hirolzt
718 200 AEFH 2 HEol2 #71dE e AF
oltk. AFHe] & Holz #7]H He AFe FF
& F7]HUA FUAT AR RmAN (D)ol E

Holglthe A& el

olrl oo

1% 4 9k A Pt
A BEE Wt e BHES AT HREA}
Hoi9lA] 7] we] AAES] o) et YuE DA
oz gojte] o) o|Eshe] THT el gl 43
oIck S % Hholl 33 ¢ A7} 9

J

J

rl

lo] el tigh ‘”611371% 7}
atal AT 7HsAE wiAlE o gloh 22 AlAF L
A Sd v oF 70% BEE AA S AFoE
A U Z 20149 193 & AH| o] 33.6kglZ

frﬁl
>I~>r
2]

19759 o] F P HHAFS Hola lom -, AR,
e, BT 53 M LHEETlE deTle 78 Al =
stz dear] faed AN 217H =l &l

ok v o Aolgte do] £
FrotellAl w22 HA WA s A3k G =7] ARinkg
2 Aoy oA AE o Fx 7] wEo
(Yoon et al., 2016) 7H5 2%

d AFE 2 & F A= Ho]'
H ATolA e A3 g
spacer) ¢ 71X L] F7F

)
N
ol ©
1>
sl
rlo
Jlm
o o
)
[0 of %o

-

L83 7IAEeINe] 2 el B AT 281

PCR e 71 Aol vleleiel A8 £ 52
BN BN E DG LA B3 F0E A
Zored 18 4 e RS2 47 Gel,

FO

(]
=5

Y (Triticum aestivum)®] ITS2 (Internal transcribed spacer)
T4 A7IAES o]&ste] W Holxzeoln 9 zrHE
A 25 real-time PCR 242 APt ABAL 7]
7] -3.356, A S 0998, TEEE 98.589%S LER
At} A7IR EUIRE 50%, 10%, 1%, 0.1%, 0.01%
I3 0.001%7F H =S 22t £943 AR E el A9
g A3 "ol 0.01%7HA] EFE AN 87 HEol 7
o} A3y 9 o7 2 FEAE AL ges I A
7FedE gRlg Ay ol 23 7719 THAE BE

AZo] 7FsAth. EAFedA e dEo] zatolw Yl
XL ZHE o] &3t real-time PCR W'H-2 AFE- 5 9] A&
g FAY Az A T Eo v oAl £ A%
=3

RS
AEARO) 219] Te) o] 715 Aol

ol _1

i) r

References

Chung 1Y, Seo YB, Yang JY, Kwon KS, Kim GD. 2018. Devel-
opment and validation of quick and accurate cephalopods group-
ing system in fishery products by real-time quantitative PCR
based on mitochondrial DNA. J. Food Hyg. Saf. 33: 280-288.

Fabric T, Celia M, Catherine H. 2005. Food and forensic molecu-
lar identification: update and challenges. Trends Biotechnol. 23:
359-366.

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R. 1994. DNA
primers for amplification of mitochondrial cytochrome C oxi-
dase subunit from diverse metazoan invertebrates. Mol. Mar.
Bio. Biotechnol. 3: 294-299.

Hebert PDN, Cywinska A, Shelley LB, Jeremy R. 2003. Biologi-
cal identifications through DNA barcodes. Proc. R. Soc. Lond.
B. 270: 313-321.

Hong Y, Kim MJ, Yang SM, Yoo IS, Kim HY. 2015. Develop-
ment of duplex PCR method for simultaneous detection of rab-
bit (Oryctolagus cuniculus) and cat (Felis catus) meats. J. Appl.
Biol. Chem. 58: 383-397.

Http://news.jtbe.joins.com/article/article.aspx?news_id=NB11162064.

Kim KH, Kim YS, Kim MR, Lee HY, Jung YK, Lee JH, Chang
HS, Park YC, Kim SY, Jang DC, Jang YM. 2014. Development
of species-specific primer to determine the authenticity of vege-
table raw materials in food. Food Eng. Prog. 18: 419-426.

Kocher TD, Thomas WK, Meyer A, Edwards SV, Paabo S,
Vellablanca FX. 1989. Dynamics of mitochondrial DNA evolu-
tion in animals: amplification and sequencing with conserved
primers. Proc. Natl. Acad. Sci. U.S.A. 86: 6196-6200.

Kress WIJ, Erickson DL. 2007. A two-locus global DNA barcode
for land plants: the coding rbcl. gene complements the noncod-
ing trnH-psbA spacer region. PLoS ONE 2: e508.

Kress WJ, Erickson DL. 2008. DNA barcodes : genes, genomics,



o

282 AP - A - Y

5

r'l

and bioinformatics. Proc. Natl. Acad. Sci. U.S.A. 105: 2761-
2762.

Kress WJ, Wurdack KJ, Zimmer EA, Weigt LA, Janzen DH.
2005. Use of DNA barcodes to identify flowering plants. Proc.
Natl. Acad. Sci. U.S.A. 102: 8369-8374.

Lahaye R, Van der Bank M, Bogarin D, Warner J, Pupulin F.
2008. DNA barcoding the floras of biodiversity hotspots. Proc.
Natl. Acad. Sci. U.S.A. 105: 2923-2928.

Monaghan MT, Michael B, Gregory TR, Vogler AP. 2003. DNA-
based species delineation in tropical beetles using mitochondrial
and nuclear markers. Philos. Trans R. Soc. Lond. B. 270: 313-
321.

Park YC, Jin SO, Lim JY, Kim KH, Lee JH, Cho TY, Lee HJ,
Han SB, Lee SJ, Lee KH, Yoon HS. 2012a. Application for
identification of food raw materials by PCR using universal
primer. J. Fd. Hyg. Safety 27: 317-324.

Park YC, Lim JY, Kim MR, Park YE, Lim JD, Hwang CR, Kim
KH, Lee JH, Cho TY, Lee HJ, Lee SJ, Han SB. (2012b),
Identification of faulty red pepper powder containing seasoned
redpepper sauce. J. Fd. Hyg. Safety 27: 182-187.

Park YC, Kim MR, Lim JY, Park YE, Shin JH, Hwang CR, Lim
JD, Kim KH, Lee JH, Cho TY, Lee HJ, Han SB. 2012c. A
comparison of gene extraction methods for the identification of
raw materials from meat products. J. Food Hyg. Saf. 27: 146-

e -

y

O:

z
2
o,
A
ol
&
E
&\_’l‘

151.

Park YC, Ahn CY, Jin SO, Lim JY, Kim KH, Lee JH, Cho TY,
Lee HJ, Park KS, Yoon HS. 2012d. Identification of raw materi-
als in processed meat products by PCR using species-specific
primer. J. Food Hyg. Saf. 27: 68-73.

Park YC, Jin SO, Kim MR, Kim KH, Lee JH, Cho TY, Lee HIJ,
Han, SB. 2012e. Detection method for identification of Pueraria
mirifica (Thai kudzu) in processed foods. J. Food Hyg. Saf. 27:
466-472.

Park YC, Kim MR, Jung YH, Shin JH, Kim KH, Lee JH, Cho
TY, Lee HJ, Han SB. 2013. Development of detection method
for oilfish (Ruvettus pretiosus and Lepidocybirium flavobrun-
neum) as a food materials not usable in foods. J. Food Hyg.
Saf. 28: 50-55.

Schellenberg A, Chmielus S, Schlicht C, Camin F, Perini M,
Bontempo L, Heinrich K, Kelly SD, Rossmann A, Thomas F,
Jamin E, Horacek M. 2010. Multielement stable isotope ratio
(H, C, N, S) of honey from different european regions. Food
Chem. 121: 770-777.

Yoon JS, Jeong KG Lee SY. 2016. Usefulness of specific IgE
antibody levels to wheat, gluten, and ®-5 gliadin for wheat
allergy in Korean children. Allergy Asthma Respir Dis. 4: 119-
125.



