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Abstract

Extra virgin olive oil (EVOO) and canola oil (CO) quality and composition variations with temperature are tested
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this bene tiseven further increased. e molecular response would be
extremely selective as a result. Its better selectivity with less background
noise is seen as one of LIFS’s biggest advantages over conventional AS.
Moreover, compared to AS, where the photons that are emitted are
detected against a low background, LIF has higher sensitivity. e
sensitivity is approximately 100-1000 times greater than AS, allowing
for the detection of concentrations at parts per billion levels. LIFS is
one of the most popular spectroscopic techniques used for biomedical
applications, particularly in the diagnosis of cancer. It is one of many
optical techniques used for biological and biomedical research. e
goal of this research is to discuss the potential application of AS and
LIFS to examine the optical response of EVOO and canola oil during
heating, storage, and adulteration.
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For the experiment, fresh canola oil, two EVOO in dark green
glass bottles—one fresh and the other a er six months of storage—
were employed. In order to conduct UV-Vis absorption spectroscopy
(JENWAY-7205) between 200 and 900 nm, the oils were poured
directly into a 10 mm cuvette. Prior to taking the measurements, the
spectrometer was calibrated using a blank 10 mm cuvette lled with
around 80% distilled water. To lessen the e ects of environmental
cooling, the samples were heated with a hot plate (Cole-Palmer) next
to the spectrometer. Using a 10 mW 405 nm diode laser pointer, the
Figure laforementioned steps were repeated for the laser-induced

uorescence spectroscopy (LIFS) (Flame-T-XRI-ES-Ocean optics). In
order to compare and visualise the uorescence with that of 405 nm,
a 10 mW 532 nm laser pointer was also used. An optical ber-coupled
4-channel laser (MCL- or Laboratories) operating at 406 nm with a
variable output power was employed for the independent transmission
experiment. e uctuation of transmission with temperature was
investigated using a low power 1 mW Newport He-Ne laser. A power
sensor for an avalanche photodiode picked up the output signal (S121-
C- orlabs). ecuvette was covered with a metal lid to shield it from
ambient light noise during all LIFS experiments, which were conducted
in a dark room at 20 C.

Re _l¢

Figure 1 displays the numerous absorption peaks of fresh extra
virgin olive oil at room temperature. e 300-400 band contains
information regarding polyphenol antioxidants. Carotenoids are
responsible for the absorption maxima at wavelengths around 425, 450,
and 476 nm; nevertheless, the carotenoid’s 424 nm peak can readily

overlap the chemical molecule pheophytin-407 a’s nm peak, which acts
as an electron carrier in the photosystem of plants. e chlorophyll
band has two maxima located at 430 and 664 nm (about 670 nm in
our case), respectively, and the 525 nm peak is associated with vitamin
E. Olive oil's colour is substantially in uenced by carotenoids and
chlorophyll, which is a crucial aspect for customers.

Di css P r
In this study, the e ects of temperature on the content and quality
of CO and EVOO, two commonly used vegetable oils, are discussed.
ere are numerous ways to apply heat, including frying, boiling, and
microwave ovens. Hence, depending on the type of technology used as
well as the intensity of heating and exposure period, various chemical

changes are anticipated to occur in the context of cooking. ese
modi cations include chemical processes like hydrolysis, oxidation,
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