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To compare the quality of genomic DNA extracted from potato for PCR detection, four different methods, such
as silica-based membrane method, silica-coated bead method, STE solution treatment, and CTAB-phenol/
chloroform method, were evaluated. Also, to remove an excessive carbohydrate from the potato, o- and p-
amylase were used individually and in combination. When used both silica-based membrane method and silica-
coated bead method combined with enzymes, the genomic DNAs were extracted from the raw potato with high
purity for PCR. However, the silica-coated bead method combined with enzyme treatment was the most efficient
for extraction of the genomic DNA from the frozen fried potatoes. When applied with STE solution, the highly
purified DNA was extracted from the raw potatoes without enzyme treatment in adequate yield for PCR. In
cases of processed potatoes, such as frozen-fried potato and fabricated potato chips, CTAB-phenol/chloroform
method is mostly feasible for DNA extraction and PCR efficacy at high sensitivity. As the results of PCR
amplification, 216bp of PCR product was detected on 2% agarose gel electrophoresis, but any amplicons derived
from New leaf and New leaf Y gene was not detected in any sample.
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Fig. 2. DNA integrity of extracted genomic DNA using silica-
coated bead method: lane 1, raw potato; lane 2, frozen potato 1
(imported); lane 3, frozen potato 2 (imported); lane 4, frozen
potato 3 (imported): lane 5, frozen potato 4 (domestic); lane 6,
frozen potato 5 (imported).
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Fig. 1. DNA integrity of extracted genomic DNA using silica membrane method: lane 1, control (no enzyme treatment); lane 2, o-
amylase; lane 3, B-amylase; lane 4, o,-amylase: (A) raw potato treated with enzyme at 65°C for 2.5 hr; (B) enzyme-treated potato
with lysis buffer at 65°C for 30 min; (C) genomic DNA treated with enzyme at 65°C for 30 min.
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Fig. 3. DNA integrity of genomic DNA extracted using silica-coated beads method : lane 1, control (no enzyme treatment); lane 2, o-
amylase; lane 3, B-amylase; lane 4, o,,f-amylase: (A) raw potato; (B) frozen potate 1 (imported); (C) frozen potato 2 (imported); (D)
frozen potato 3 (imported); (E) frozen potato 5 (domestic); (F) frozen potato6 (imported).

Fig. 4. DNA integrity of genomic DNA using STE solution method: (A) raw potato; (B) frozen potato; lane 1, frozen potato 1; lane 2,

frozen potato 2; lane 3, frozen potato 3; lane 4, frozen potato.

yasedl A0l genomic DNAZ} F&E|lom ¥l 2]F9
dEol AAR F9 HE DNA SN z88o] 7p3
Rl

Figure 4= A7 WEAE STE §92 o)
28k ¥, genomic DNAS &) Aot} 1§
A& STE &g WA= *2Igh thd, genomic DNAS
=3k A#E 7138 DNA 7t #28 ZA" RS BAsi
2% By WEEA 4555 STE £do7 AT &
genomic DNAS G#st A3Z oM AJFZ)ME genomic

!

of

>
ir
oz,

R L A

i)

DNAE #E|HA] &t}

FEUHO| 2 genomic DNAS| =&

Figure 55 A8 DNA $Z kits ©|&3t ZAZFH F
Z3 DNAY] Fwo} FE2942 v|wst Aot} 183, silica
membraney 02 23 A9 c-amlylases} B-amylaseS 2]
39S W F&5¥ DNATZ7F SASHA S71len BAA
2 =¥ DNA &9 npxu &A(DNA clean-up step)
oAl Ak Ao &y 7 Zh(Fig. 5-1, A kit). 12



3000

amylase with bysis buffer
. e with lysis buffer
2500 ylase with lysis buffer
se at clean—up step
6. b-amiylase at clean-up step
87, a-/b-amlviase at clean—up step

2000

1500

DNA Cenc.

1000

500

L

STE solution trectment

silica—coated bead
method

DNA Extraction

silica— based membrane
method

Fig. 5-1. Extracted DNA concentrations of raw potato under
various extraction kits: A kit: silica membrane method, B kit:
silica-coated beads method, C kit: STE solution method; o-
amylase (100 units), B-amylase (100 units), o,p-amylase (100
units).
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Fig. 5-2. Total DNA amount extracted from raw potato under
various extraction method: A Kit, silica membrane method; B
kit, silica-coated beads method; C Kit, STE solution method; o
amylase (100 units), f-amylase (100 units), o,B-amylase (100
units).
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Fig. 6. PCR products amplified with Pss specific primer sets in
raw potato: genomic DNA was extracted using STE solution
method and silixa membrane method; lane 1, STE solution;
lane 2, no enzyme treatemnt; lane 3, o-amylase at lysis step;
lane 4, B-amylase treatment at lysis step; lane 5, o-/B-amylase
treatment at lysis step; lane 6, a-amylase treatment at DNA
clean-up step; lane 7, B-amylase treatment at DNA clean-up
step; lane 8, o-/B-amylase treatment at DNA clean-up step.
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Fig. 7. PCR products amplified with intrinsic primer set
derived from potato sucrose synthease (Pss, 216 bp): genomic
DNA was extracted using silica-coated bead method; lane 1,
raw potato with no enzyme treatment; lane 2, 3, 4, enzyme
treatment at lysis step with a-amylase, B-amylase, o+p-
amylase; lane 6, frozen potato with no enzyme treatment; lane
7, 8, 9, enzyme treatment at lysis step with a-amylase, -
amylase, o-+-amylase.
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Fig. 8 PCR products amplified with genomic DNAs extracted from imported frozen fried potato and imported potato chips using
CTAB method: lane 1, 4, 7, 10, primers-patatin gene-specific primer (Pss); lane 2, 5, 8, 11, New leaf plus gene-specific perimer and
lane 3, 6, 9, 12, New leaf Y-gene specific primer; lane 1, 2, 3, frozen potato stick 1; lane 4,5, 6, frozen potato stick 2; lane 7, 8, 9, potato

chips 1; lane 10, 11, 12 potato chips 2.
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