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A Simple and Rapid DNA Extraction Method for Screening Allergic

Substances such as Buckwheat

Misao GOTOU'*, Tatsuhiko KAWAMOTO!, Shigeki AKAMATSU!,

Makiko TAKENAKA2, Ryoko HATTORI! and Tadaaki INADA!

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of Public
Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

The applicability of a Genomic DNA Extraction Kit for Cereal Food (Extra method), by polymerase chain reaction (PCR)
for rapid DNA extraction, for screening allergic substances (buckwheat) was evaluated. The Extra method was used to
extract DNA from processed food models adjusted to contain buckwheat protein at concentrations of 1.0, 2.5, 5.0, and 10
pgl/g. Buckwheat DNA was detectable by PCR in the DNA extracted from the food models containing >2.5 ng/g of
buckwheat. Moreover, the Extra method was used to extract DNA from heat-processed food models. DNA could be
extracted from 3 sample types (boiled, baked, and fried food models), and buckwheat DNA could be detected by PCR. In
addition, the monitoring of commercial food products was performed using the Extra method and 2 other DNA extraction
methods. For noodles, baked snacks, arrowroot starch gruel, and bean-starch vermicelli, the results of DNA extraction
using the Extra method were identical to those using the other methods. The Extra method appeared to be useful for

extraction/purification of buckwheat DNA from food products produced with wheat and starch.
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Table 1 Concentrations and purity of DNA extracted from
processed food models adjusted for buckwheat
protein concentrations

DNA Ratio
concentration 260 nm 260 nm
(ng/uL) /280 nm /230 nm
AV + S.D. AV+SD. AVzxSD.
54.3 +19.7 1.70 £ 0.10 2.40 + 0.60
n=10

Table 2 Detection of DNA extracted from processed food
models and amplified by PCR

Buckwheat PCRY
protein

concentration Plant
(ng/g)

0.0
1.0
2.5
5.0 +
10.0 + +

Buckwheat

+ 4+ + +

a) PCR was performed separately with primer pairs
for the detection of plant and buckwheat DNA
according to the official Japanese identification test
by the Ministry of Welfare, Labour and Health.

=+ :positive, —:negative
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Table 3 Concentrations and purity of DNA exrtacted
fromheat-processed food models of noodles

DNA Ratio
Sample concentration 9gnnm 260 nm
(ng/il) /980 nm /230 nm
Raw noodles 32.0 1.67 1.46
Boiled noodles 31.8 1.46 1.23
Baked noodles 28.8 1.58 1.88
Fried noodles 26.0 1.48 1.70
Autoclaved noodle A” 44.5 1.46 0.73
Autoclaved noodle B” 33.0 1.32 0.75

Values are indicated as means, n =2
a) Boiled noodles were autoclaved at 121°C for 4 min.

b) Boiled noodles were autoclaved at 121°C for 15 min.

Table 4 Detection of buckwheat protein and DNA in
heat-processed food models

Sample ELISA” PCR”
(nglg) Plant Buckwheat
Raw noodles 51.1 + +
Boiled noodles 50.3 + +
Baked noodles 49.9 + +
Fried noodles 21.7 + +
Autoclaved noodle AY 44.4 + +
Autoclaved noodle BY 34.4 + -

a) ELISA was performed using a Morinaga FASPEK allergic
substance measurement kit (buckwheat).

b) PCR was performed separately with primer pairs for the detection of
plant and buckwheat DNA according to the official Japanese
identification test by the Ministry of Welfare, Labour and Health.

+ :positive, — :negative

¢) Boiled noodles were autoclaved at 121°C for 4 min.

d) Boiled noodles were autoclaved at 121°C for 15 min.
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Table 5 Concentrations and purity of DNA extracted from
commercial food products by the Extra,
DNeasy, and G-Tip methods

DNA DNA Ratio
Sample e};zzifltgzn con(csn/tri;ion W
s /280 nm /230 nm
Korean cold noodle A Extra 19.3 1.36 0.81
DNeasy 29.5 1.62 1.24
Korean cold noodle B Extra 31.3 1.40 0.77
DNeasy 24.0 1.57 1.08
Cold noodles Extra 22.0 1.51 2.76
DNeasy 19.3 1.50 0.84
Wheat noodle A Extra 84.8 1.62 2.20
DNeasy 197.5 1.78 2.15
Wheat noodle B Extra 73.5 1.61 2.30
DNeasy 365.0 1.81 2.17
Buckwheat- Extra 69.5 1.80 1.60
containing baked
snack A G-tip 133.5 1.84 1.57
Buckwheat- Extra 253.0 1.75 1.23
containing baked
snack B G-tip 202.3 1.84 2.20
Buckwheat tea Extra 43.0 1.16 0.81
G-tip 60.0 0.97 0.33
Arrowroot starch Extra 18.0 1.31 2.39
powder G-tip <5 _a _
Korean bean-starch Extra 8.5 1.18 4.88
vermicelli G-tip <5 _ _

Values are indicated as means, n =2

a) The ratio could not be calculated because the absorbance was 0.
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Table 6 Detection of DNA that was extracted from
commercial food products by the Extra,
DNeasy, and G-Tip methods and amplified by

PCR
ELISA” DNA PCR”
Sample extraction
(uglg) method Plant Buckwheat
Korean cold noodle A Extra + +
>20
DNeasy + +
Korean cold noodle B Extra + +
> 20
DNeasy + +
Cold noodles Extra + -
<1
DNeasy + -
Wheat noodle A Extra + -
<1
DNeasy + -
Wheat noodle B Extra + +
12.4
DNeasy + +
Buckwheat-containing Extra + +
baked snack A >20
G-tip + +
Buckwheat-containing Extra + +
baked snack B >20
aked snac! G-tip + +
Buckwheat tea Extra + -
> 20
G-tip + +
Extra + +
Arrowroot starch powder 20.0
G-tip + +
Korean bean-starch <1 Extra + -
vermicelli G-tip + —

a) ELISA was performed using a Morinaga FASPEK allergic substance
measurement kit (buckwheat).

b) PCR was performed separately with primer pairs for the detection of plant and
buckwheat DNA according to the official Japanese identification test by the

Ministry of Welfare, Labour and Health.
=+ :positive, — :negative
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