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INTRODUCTION

Food processing practices are common in today'’s agricultural and food industries, and are often harsh
on the genetic information of plants and plant products. Commonly produced oils such as olive oil,
sesame oil and vegetable oil often contain only trace amounts of genetic information (plant DNA or
RNA) following treatment with high pressures and high temperatures, and this DNA is mostly of low
quality". The development of protocols that are able to isolate the trace amounts of high quality DNA
from oils is of importance to the olive oil industry and the economies that depend on its production?.
Adulteration of pure olive oil with oils of lower cost and value is a growing concern in the industry and
these practices can be regulated by establishing and tracing the genetic origin of food products?.

Another growing concern in the minds of food consumers is the introduction of genetically modified
organisms (GMOs) into the daily food supply. Vegetable oil producers are currently permitted to
incorporate GMOs into their product and although GMOs are not permitted in the wheat industry, GMO
wheat strains have recently been detected in North America*®. Detection of genetic modifications can
only be done through DNA analysis, and isolating good quality DNA from processed wheat (wheat flour)
can be difficult®.

Norgen Biotek’s Plant/Fungi DNA Isolation Kit has already been proven to isolate high quality DNA from
several plant samples, such as tobacco leaves, tomato leaves, grape leaves, peach leaves, plum leaves
and pine needles. Furthermore, the DNA isolated using the kit is compatible for use in downstream
applications such as qPCR, Southern blotting, SNP analysis and sequencing. This application note
illustrates that DNA suitable for downstream PCR analysis can be isolated from olive oil, sesame oil,
vegetable oil and wheat flour using Norgen's Plant/Fungi DNA Isolation Kit. This makes our kit suitable
for isolating highquality DNA to be used for testing the genetic authenticity of these food products.

D Q GE0
& e,
%

0,
%,
& P

SN

3
4

34852016 >

Q, 90012015
BN & &
1D QOF

>, &
"rigp o7

norgenbiotek.com V 3.0

89# ALON NOILVOIlddV



METHODS AND MATERIALS

DNA Isolation -Oils

Store-bought olive oil, sesame oil and vegetable
oil were mixed with an equal volume (500 uL) of
Lysis Buffer from Norgen’s Plant/Fungi DNA Isola-
tion Kit (Cat 26200) and vortexed for 10 minutes at
room temperature to allow for adequate mixing.
Lysate was then incubated at 65°C for 10 minutes
with intermittent mixing to ensure that aqueous
and non-aqueous layers did not separate. To sep-
arate the supernatant, lysates were centrifuged at
14,000 rpm for 5 minutes. Approximately 350 uL
of supernatant was then mixed with an equal vol-
ume of 70% ethanol and this solution was passed
through Norgen'’s column to bind DNA. Following
a series of wash steps DNA was eluted in 50 uL of
Elution Buffer and was ready for PCR amplification.

DNA Isolation - Wheat Flour

Store-bought wheat flour was weighed out in 5,
10, 15, 20, 30, 40 and 50 mg aliquots, mixed with
500 pL of Lysis Buffer and 100 L of Lysis Additive,
and vortexed briefly. Lysate was then incubated at
65°C for 10 minutes to allow lysis. To separate the
supernatant, lysates were centrifuged at 14,000
rpm for 5 minutes. Approximately 350 uL of super-

RESULTS AND DISCUSSION

Oils

Prior to PCR amplification, the isolated DNA sam-
ples were run on 1% agarose TAE gel for visual
analysis. The gel showed that very little DNA had
been isolated from the various oil samples, and
that the DNA had been sheared (data not shown).
Whatever quality genomic DNA had been isolated
was not detectable by gel electrophoresis.

However, running samples on a 1% agarose TAE
gel following end-point PCR indicated that ampli-
fication of plant 18S rDNA (520 bp) had occurred
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natant was then mixed with an equal volume of
70% ethanol and this solution was passed through
Norgen'’s column to bind DNA. Following a series
of wash steps DNA was eluted in 100 pL of Elution
Buffer and was ready for PCR amplification.

PCR Amplification

The purified DNA was then used as a template in
end-point PCR reactions. To amplify plant genom-
ic DNA, 2 uL of isolated DNA was added to 18 pyL
of reaction mixture containing 0.5 uM 18S rDNA
primers. Reactions were run using the program;
95°C for 3 minutes for an initial denaturation, 45
cycles of 95°C for 15 seconds for denaturation,
60°C for 30 seconds for annealing and 72°C for 45
seconds for extension. The reaction was run on an
iCycler iQ thermocycler (Bio-Rad).

Gel electrophoresis

For visual analysis of end-point PCR products, the
entire volume (20 uL) of the PCR reaction was
loaded on to a 1% agarose TAE gel and run for 25
minutes at 150 V alongside Norgen’'s HighRanger1
klb DNA ladder (Cat. 11900). Gel photos were taken
using an AlphalmagerTM IS-2200 (Alpha Innotech).

in half (1/2) of the replicates for all three types of
oil (Figure 1). This indicates that the DNA amount
in the processed oil is almost nondetectable, and
was present in barely traceable amounts. Simi-
lar observations were made by R. Testolin and O.
Lain7 (2005), who also indicated that only half of
the olive oil DNA samples in their study were am-
plified due to the low DNA amounts present in
the oil sample. Thus under these circumstances,
the DNA quality becomes a more important factor
than the yield to ensure that the DNA is amplifi-
able for downstream applications, thus avoiding
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any false negative detection. Therefore, Norgen's
Plant/Fungi DNA Isolation kit is capable of isolat-
ing trace amounts of DNA from processed food
oils and the DNA was found to be of a PCR-ampli-
fiable quality.

Prior to PCR amplification, DNA samples isolated
from the wheat flour were run on 1% agarose TAE
gels. Unlike oil samples, sheared but still visible
amounts of DNA had been isolated from the sam-
ples containing less than 20 mg flour (data not
shown). However the DNA yield was not sufficient
to be detected by spectrophotometer.
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Figure 1. 18S rDNA amplicons following end-point PCR

of DNA samples isolated from processed food oils using
Norgen'’s Plant/Fungi DNA Isolation Kit. Grape DNA
was isolated from leaves as a positive control. NTC = no

template control.

CONCLUSION

In the PCR amplification for the detection of plant
18S rDNA (520 bp), all DNA from the different in-
put volumes (5mg to 50 mg) were successfully
amplified. The amplification also showed that the
degree of amplification increased with sample
mass, indicating a high DNA quality despite the
high levels of starch content in the flour samples
(Figure 2). Therefore, Norgen's Plant/Fungi DNA
Isolation kit is capable of isolating trace amounts
of high quality DNA from processed wheat flour.
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Figure 2. 18S rDNA amplicons following end-point PCR of

DNA samples isolated from various amounts of wheat flour
using Norgen's Plant/Fungi DNA Isolation Kit. NTC = no
template control.

Norgen's Plant/Fungi DNA Isolation Kit is versatile in terms of the wide array of plant samples from
which it is able to isolate DNA. The kit is also sensitive in that it can isolate trace amounts of DNA, which
may not be detectable visually by gel electrophoresis, but can be used for downstream applications
such as PCR. This makes our kit suitable for isolating high quality DNA to be used for testing the genetic
authenticity of processed food products like oils and flour which may contain altered composition and

almost non-traceable amount of DNA.

orders@norgenbiotek.com

norgenbiotek.com



REFERENCES

1. Muzzalupo and Perri. Recovery and characterization of DNA from virgin olive oil. 2002. Eur Food Res

Technol. 214(6):528-31.

2. Bracci et al. Molecular studies in olive (Olea europaea L.): overview on DNA markers applications and
recent advances in genome analysis. 2011. Plant Cell Rep. 30:449-462.

3. Trantakis et al. Quantitative bioluminometric method for DNA-based species/varietal identification
in food authenticity assessment. 2012. J Agric Food Chem. 60:912-916.

4. Institute of Shortenings and Edible Oils. Foods, Fats and Oils. 2006.

5. Reuters. Unapproved Monsanto GMO Wheat Found in Oregon. 2013.

6. Zhang et al. Recycling isolation of plant DNA, a novel method. 2013. J Genet Genomics. 40:45-54.

7. Raffaele Testolin and Orietta Lain. DNA Extraction from Olive Oil and PCR Amplification of Microsat-

ellite Markers. J Food Science. 70:108-112. 2005.

Order Today!

Three ways to Order

Visit norgenbiotek.com
Call at 1-866-NORGENB or 905-227-8848
Email at orders@norgenbiotek.com

V3.0

RELATED PRODUCTS
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Plant RNA/DNA
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