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DESCRIPTION

Insects can unintentionally find their way into processed foods,
posing challenges for both consumers and the food industry.
Traditional methods of insect species identification often rely on
morphological characteristics, which can be time-consuming and
error-prone. However, recent advancements in molecular biology
and DNA sequencing have opened up new avenues for accurate
and efficient insect species identification in processed foods.
This article explores a ground-breaking technique based on three
short DNA sequences that promises to revolutionize insect
detection in the food supply chain. Insect contamination in
processed foods not only raises concerns about food safety but
also poses reputational risks for food manufacturers. Timely and
species is
implementing effective control measures and preventing the

accurate identification of insect crucial ~ for
potential spread of contaminants. Traditional methods, such as
visual inspection and morphological analysis, are limited by their
subjectivity and reliance on experts. Enter DNA sequencing, a
powerful tool that offers a more objective and precise approach

to insect species identification.
The potentiality of DNA sequencing

DNA sequencing allows scientists to analyze an organism's
genetic material, providing a unique fingerprint for each species.
Unlike traditional methods, DNA sequencing does not rely on
external characteristics that may vary within a species. Instead, it
deciphers the genetic code to identify distinct species based on
their unique DNA sequences. In the context of processed foods,
this technique offers a reliable and rapid solution for insect
identification.

The three short DNA sequences approach

To streamline the process of insect species identification in
processed foods, researchers have developed a technique based
on three short DNA sequences. These sequences, strategically
chosen from the insect's genome, serve as molecular markers for
species identification. The selected markers are highly conserved

within a species, ensuring accuracy and reliability in the
identification process.

Cytochrome c oxidase subunit iz This mitochondrial gene is
widely used in DNA barcoding studies for species identification.
Its relatively fast evolution rate and conserved regions make it an
ideal marker for distinguishing between insect species.

Internal transcribed spacer: Located in the nuclear ribosomal
DNA, the ITS region exhibits variability between species while
remaining conserved within a species. This makes it a valuable
marker for resolving taxonomic relationships and identifying
insect species.

16S Ribosomal rRNA: This gene, found in the mitochondrial
DNA, is another suitable marker for insect species identification.
Its conserved regions facilitate the differentiation of closely
related species, providing an additional layer of specificity.

The identification process begins with the extraction of DNA
from the insect specimens found in processed foods.
Subsequently, the three short DNA sequences COIl, ITS, and
16S rRNA are amplified using polymerase chain reaction (PCR).
The resulting DNA fragments are then sequenced and compared
against existing DNA databases or reference sequences to
determine the insect species present.

Advantages and implications

The three short DNA sequences approach offers several
advantages over traditional methods:

Accuracy: The use of multiple genetic markers enhances the
accuracy of species identification, reducing the likelihood of
misclassification.

Speed: DNA sequencing provides rapid results, allowing for
quick and informed decision-making in the food industry's
quality control processes.

Objectivity: DNA-based identification eliminates the subjectivity
associated with morphological analysis, ensuring a more
objective and standardized approach.
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Database Integration: The generated DNA sequences can be
added to comprehensive databases, contributing to a growing
repository of genetic information for insect species.

The integration of DNA sequencing and the three short DNA
sequences approach represents a significant leap forward in
insect species identification in processed foods. This technique
not only enhances the accuracy and speed of identification but

] Food Process Technol, Vol.14 Iss.12 No:1001081

OPEN a ACCESS Freely available online

also contributes valuable genetic data to ongoing research efforts.
As this method becomes more widely adopted, it has the
potential to reshape quality control practices in the food
industry, providing a robust defense against insect
contamination and ensuring the safety and integrity of processed

foods.
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