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Total luminescence spectroscopy was used to characterise and differentiate edible oils and additionally,
to control one of the major problems in the oil quality—the effect of thermal and photo-oxidation.
We studied several vegetable oils available on the Polish market, including soybean, rapeseed, corn,
sunflower, linseed and olive oils. Total luminescence spectroscopy measurements were performed
using two different sample geometries: front-face for pure oil samples and right-angle for transparent
samples, diluted im-hexane. All the samples studiedrmfiexane solutions exhibit an intense peak,
which appears at 320 nm in emission and 290 nm in excitation, attributed to tocopherols. Some of
the oils exhibit a second long-wavelength peak, appearing at 670 nm in emission and 405 nm in
excitation, belonging to pigments of the chlorophyll group. Additional bands were present in the
intermediate range of excitation and emission wavelengths; however, the compounds responsible for
this emission were not identified. The front-face spectra for pure oils included chlorophyll peaks for
most samples, and some additional peaks in the intermediate range, while the tocopherol peaks were
comparatively less intense. The results presented demonstrate the capability of the total luminescence
techniques to characterise and differentiate vegetable oil products, and additionally, to characterize the
effect of thermal and photo-oxidation on such products. In the photo-oxidation experiments, special
attention was paid to possible involvement of singlet oxygen. Experiments were done to monitor the
highly specific Q(*Ag) — 02(326) singlet oxygen emission at 1270 nm. Thus, total luminescence
spectroscopy presents an interesting alternative to time-consuming and expensive techniques such as
gas or liquid chromatography, mass spectrometry and other methods requiring wet chemistry steps.

KEY WORDS: total fluorescence spectroscopy; edible oils; analysis of foodstuffs.

INTRODUCTION after appropriate sample preparations provide one of the
most sensitive and selective methods of quantitative anal-
Fluorescence spectroscopy is a rapid, selective andysis for many compounds in a wide area of organic and
relatively simple method for characterising molecular en- inorganic analysis, biochemistry, agricultural and environ-
vironments and is much more sensitive than most other mental chemistry, public health and clinical pathology.
spectroscopic methods. The fluorescence measurement&luorometry is a powerful detection method used in sep-
aration techniques like liquid chromatography and elec-
1 Faculty of Commodity Science, Poana/hiversity of Economics, al.  trophoresis [1,2].
Niepodlegleti 10, 60-967 PozmaPoland. One of the most important advantages of the fluores-
2 Universidade do Algarve, FCT, Campus de Gambelas, Faro, Portugal. cence method is its selectivity; however in its application
Unitat de Quimica Organl_ca, Universitat Autonoma de Barcelona, to complex natural systems, the selectivity of conventional
, Bellaterra, Barcelona, Spain. fluorescence techniques appears to be insufficient. Instead
Faculty of Chemistry, A. Mickiewicz University, PoznaPoland. o ” : X !
5 To whom corresponding should be addressed. E-mail: ewa.sikorska@ Multidimensional fluorescence techniques are used in such
ae.poznan.pl applications, providing additional information about the
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samples. One of such techniques is total luminescencequality assessment of food products, which do not require
spectroscopy (TLS), which involves simultaneous acqui- separations steps. These methods include: mass spectrom-
sition of multiple excitation and emission wavelengths etry, infrared and near infrared spectroscopy, Raman and
in order to increase the method selectivity. The resulting nuclear magnetic resonance spectroscopy [13,14]. There
emission-excitation data matrix (EEM) provides a total are also afew reports in literature on the application of flu-
intensity profile of the sample over the range of excitation orescence spectroscopy for vegetable oils analysis[11,15].
and emission wavelengths scanned [3]. The objective of the present study was to investigate
The Total Luminescence Spectroscopy has beenintrinsic fluorophores of edible oils, and to find general
used, among others, for: identification and quantification similarities and dissimilarities between different kinds of
of polyaromatic hydrocarbons (PAHS) in environmental edible oils. The utility of fluorescence spectroscopy as
samples [4], identification of oil spills by analysis of flu- the fingerprinting technique for vegetable oil analysis was
orescent PAHSs, identification of oil and fuel samples in examined. Comparative study of changes in fluorescent
forensic studies [5], characterisation, differentiation and characteristic induced by thermal- and photo-oxidation
classification of natural organic matter such as humic mat- was conducted.
ter in water [6], analysis and characterisation of pharma-
ceutical compounds, observation of luminescent proper-
ties of rocks and minerals, bacterial identification, and EXPERIMENTAL
studies of marine phytoplankton [3].
Although fluorescence spectroscopy is a method, Materials
which has been exploited extensively for studies in chem-
istry and biochemistry and environmental analysis, the use
of this method for non-invasive and non-destructive stud-
ieshasnotbeen fuI_Iy recognised mfooq science. Onlysev_- ressing (rapeseed 2, comn, olive 1 and 2—two different
eral papers have discussed the potential of fluorescence |rﬁ

. rands, and linseed oil) The linseed and rapeseed 2 oils
the analysis of food products. Fluorescence spectroscopy . . .
L ; .""’were obtained at a local oil manufacturer, other oils were
was used for monitoring colour precursors in sugar in-

dustry processes [7—10], oxidation in fish and meat, flour, gcquwed n qsupermarlfet and had an expiry date exceed
; . ing the maximum duration of experimemt-Tocopherol
soap and frying oil [11]. .
. . . I (97%), n-hexane, acetone were purchased from Aldrich.
This article explores the possibility of application of . . . .
. . . Bacteriopheophytinwas a gift from Prof. D. Frackowiak,
fluorescence methods in analysis of vegetable oils. Total

luminescence techniques (TLS) were applied for charac- Poznar University of Technology.
terisation and differentiation of commercially available
vegetable oils. Note that we shall be using the terms Flu-

. . Fluorescence Measurements
orescence and Luminescence as synonyms, given that no
phosphorescence could be detected in the present experi-  Fluorescence spectra were obtained on a Fluorolog
mental conditions. 3-11 Spex-Jobhin Yvon spectrofluorometer. Xenon lamp

Vegetable oils are predominantly (95-98%) tri-fatty source was used for excitation.
acid esters of glycerol, commonly referred to as triglyc- Right-angle geometry was used for oil samples di-
erides. The remaining 2—5% is made of complex mixtures luted in n-hexane (1% v/v) in 10 mm fused-quartz cu-
of minor compounds of a wide range of chemical classes, vette. Front-face geometry was used for neat oil samples
including: fatty alcohols, waxes, esters, hydrocarbons, and measurements were performed in a triangular fused-
volatiles, pigments, phenolic compounds, glyceridic com- quartz cuvette.
pounds, phospholipids and triterpenic acids [12]. Char- All the three-dimensional spectra were obtained by
acterization of these compounds is of great importance measuring the emission spectra in the range from 290 to
in establishing the oil quality, detecting adulteration and 700 nm repeatedly, at excitation wavelengths from 250 to
understanding the behaviour of oils during storage and 450 nm, spaced by 5 nm intervals in the excitation do-
processing. The most commonly used analytical tech- main. Excitation and emission slit width was 2 nm for all
niques for analysis of these compounds are gas and liquidthe samples. The acquisition interval and the integration
chromatography. These techniques are however expentime were maintained at 1 nm and 0.1 s, respectively. A
sive, time-consuming and require a pre-separation stepreference photodiode detector at the excitation monochro-
before the analysis. In recent years, there have been a lomator stage compensated for the source intensity fluctua-
of research activities in developing new rapid methods for tions. Individual spectra were corrected for the wavelength

The studies were performed on eight commercially
available edible oils, including refined oils (rapeseed 1,
soybean, sunflower,) and those produced by mechanical
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Fig. 1. Effect of oil concentration on the emission spectra of soybean oit-iexane iexc = 295 nm; A—increase of fluorescence intensity for
concentration range 0.13—-1.00% v/v; B—decrease of fluorescence intensity for concentration range 1.33—-10% v/v; dotted line—emission spectrum of
neat soybean oil measured using front face geometry; inset—changes in the emission intensity at 320 nm depending on oil concentration.

response of the system. Fully corrected spectra were therwas with a 250MS/s digitising oscilloscope (Tektronix

concatenated into an excitation-emission matrix. 2432A) and data analysis used Microcal Origin. Peri-
Three-dimensional plots and contour maps of to- naphthenone (Aldrich) was used as a reference standard,

tal luminescence spectra were produced using DataMax¢, = 0.95+ 0.05, independent of solvent [16].

Grams/32 program. Each set of contour maps was plotted

using the same scale range of fluorescence intensities, and

number of contours. For diluted oils, neat samples and RESULTS AND DISCUSSION

oxidized oils, respectively, the scales of 0 t&« 207, 0 to

8 x 107, 0 to 1x 107 intensity units (counts per second) Total Luminescence Spectra of Vegetable Oils

were applied. The data along tHeaxis were interpolated

1 Vegetable oils are complex mixtures of non-
to improve appearance.

fluorescent and fluorescent compounds and the molecular
interactions between components like energy transfer and
self-quenching via solvent collisions are expected. These
interactions may distort the characteristic fluorescence of
In photo-oxidation experiments the samples of neat individual components, especially in concentrated sam-
oils (20 cn¥) were placed in open glass vessels, and ex- ples. Thus, first of all the effect of concentration on fluo-
posed directly to light from two tungsten lamps, 100 W rescence spectra was checked.
each, for 176 hr at 2C. A typical set of spectra shown on Fig. 1 illustrates the
In thermal oxidation experiments, the neat oil sam- changes in emission with increasing concentration of soy-
ples were heated at 200 in darkness for 20 hr. bean oil inn-hexane, recorded at right-angles geometry:;
an emission spectrum recorded using front-face geome-
try is presented for comparison. As expected, initially the
oil fluorescence intensity increases with increasing con-
Singlet oxygen luminescence experiments were car- centration, with a maximum intensity achieved at about
ried out by excitation of the sample with the third harmonic 1% v/v. At higher concentrations, the fluorescence inten-
(355 nm) of a Q-switched Nd:YAG laser (Spectron Laser sity decreased and band shape changes were observed.
Systems, UK; 20 mJ per pulse, ca. 9 ns FWHM). The ex- These effects may result from molecular interactions in
citation energy was attenuated using solutions of sodium concentrated samples as well as from screening effects
nitrite in water. Detection was using an EO-980P,EN  e.g. inner filter effects. The comparison of the spectra
cooled germanium photodiode detector (North Coast Sci- recorded for concentrated samples using right-angles ge-
entific), with a 1270 nm interference filter (Melles Griot) ometry with those of neat oils measured using front-face
interposed between sample and detector to reduce detecarrangement, points out that the interactions occurring in
tion of laser scatter and sensitizer emission, and to iso- the concentrated samples influence the shape of the emis-
late the singlet oxygen phosphorescence. Data capturesion bands. A relative reduction of fluorescence intensity

Photo- and Thermal Oxidation of Oils

Singlet Oxygen Measurements
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Fig. 2. Three-dimensional total luminescence spectra of rapeseed (left) and soybean (right)-diexame, 1% v/v (top), and for neat oils
(bottom).

in the right-angles arrangement may result from primary tensity. Alternatively, three-dimensional spectra may be
and secondary inner filter effects; e.g.: attenuation of the transformed into two-dimensional contour maps, in which
emission intensity due to the absorption of the incident one axis represents the emission and another—the exci-
excitation light and to absorption of the emitted light. tation wavelength. The contours are plotted by linking
However, these effects are avoided in the front-face illu- points of equal fluorescence intensity. Such a presentation
mination; as the entire incident light is absorbed close the is more practical for analysing the fluorescence patterns.
sample surface due to high optical densities. On the otherFigure 3 shows contour maps of total luminescence of oils
hand, the high concentration of sample results in a variety diluted inn-hexane (1%, v/v).
of molecular interactions, such as collisional quenching All the samples studied exhibit a strong character-
and energy transfer, which can distort the fluorescenceistic band with excitation at about 270 nm-310 nm and
spectrum [17]. emission at about 300 nm—350 nm. This band has been
To avoid such distortions, we made most of the mea- ascribed to tocopherols and tocotrienols. This assignment
surements for oils diluted im-hexane at 1%, v/v. The is based on its similarity to the total luminescence spec-
spectra of undiluted oils, on the other hand, despite of trum of a-tocopherol dissolved in-hexane, Fig. 4.
their distortions, may be of interest for the sake of dif- Conventional excitation and emission spectra ob-
ferentiation and characterisation of oils. Moreover, such tained for the studied oils in the wavelength range men-
spectra might contain additional information due to re- tioned are also similar to those aftocopherol, Fig. 5.
duced excited-state quenching by oxygen or other speciesMoreover, the excitation spectra are in good agreement
in viscous oils as compared to diluted solutions. Hence, with the absorption spectrumeftocopherol im-hexane.
we also measured total luminescence spectra directly onExact positions of maxima of tocopherol emission vary
neat oil samples, using front-face geometry in order to slightly from one oil to another, which may result from
reduce the inner filter and self absorption effects. differences in the respective tocopherol composition. To-
Figure 2 shows three-dimensional spectra of rape- copherols are present in most vegetable oils in widely
seed and soybean oilsiirhexane. Such spectraare known variable amounts, from 70 to 1900 mg/kg [12]. The vita-
as excitation-emission matrix or total luminescence spec- min E group includes: four natural tocopheraids g, y,
tra, inwhich one axis represents the excitation wavelength, §) and four tocotrienolsi(T3, 8T3,y T3,8T3), all—in the
another—the emission wavelength, and the third—the in- R-configuration. The two classes differ by the presence of
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Fig. 3. Contour maps of total luminescence of edible oils diluted-imrexane, 1% v/v.

three double bonds in the side-chain in tocotrienols [18]. presents the total luminescence spectrum of bacteriopheo-
Due to their structure similarity, all these compounds ex- phytinc, related to bacteriochlorophydl These pigments
hibit very similar UV-absorption spectra and are expected differ in structure from pheophytins and chlorophyds

to have similar fluorescence properties. It is interesting andb, in that the pyrrole ring IV is not reduced, and the
to note that the oils obtained by physical methods (cold position 17 is esterified by an acrylic residue—instead of
pressing): linseed, olive 1 and 2 and rapeseed 2 oil—havea propionic group, the terminal carboxylic group being
fluorescence maxima of the tocopherol band blue-shifted generally not esterified [19]. However, the absorption and
by about 10 to 25 nm as compared to other oils, indicating emission spectra of chlorophyllsandb are very similar
variation in chemical composition, which may resultfrom to those of chlorophylt, thus the respective spectra are
differences in manufacturing technology. shown for the sake of comparison.

For some oils, namely linseed, rapeseed 2 (obtained Another emission band is observed in the spectra of
by physical methods) and olive oil 1, a long-wavelength soybean and rapeseed 1 oils, with emission in the 350 to
band is observed with excitation at about 350 nm—420 nm 480 nm range, and excitation in the 280 to 330 nm range.
and emission at about 660 nm-700 nm. This band was The respective single excitation (see Fig. 5) and emis-
attributed to pigments of chlorophyll group, based on its sion spectra for this fluorescence are very similar to each
excitation and emission characteristics [19]. This groupin- other, suggesting that the same or similar fluorophores are
cludes chlorophylls. andb, and pheophytina andb, de- present in both these oils. The compounds responsible for
rived from chlorophylls by loss of magnesium [12]. Fig. 4 this band were not identified; we should note, however,
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ane and bacteriopheophytinin acetone. . s . . .
pheophy Fig. 5. Excitation spectra of various fluorophores of studied oils, sam-

ples diluted inn-hexane, 1% v/v; L—linseed oil, R1—rapeseed oil 1,
R2—rapeseed oil 2, S—soybean oil, O1—olive oil, C—corn oil,d—
that their presence might result from the technological tocopherolim-hexane, Ph—bacteriopheophytiin acetone.
process used, as the two oils exhibiting this band were
manufactured by the same producer. Another possibility
is that these additional fluorescent constituents originatedima at 300 and 315 nm and an emission maximum at
from a particular batch of the raw plant material. The total 406 nm, the origin of this emission having remained
emission spectra of the other oils studied reveal emissionuncertain.
bands in the similar range, with similar excitation spec- Although presenting distinct mixtures of fluorescent
tra, Fig. 5, although with low intensity. A differentband is compounds, the presently studied oils also exhibit differ-
presentin the corn oil spectrum, with emission at 450 nm— ences in relative fluorescent intensities for particular com-
550 nm and excitation at 320 nm—380 nm, characteristic pounds. Itis interesting to note that intensity of tocopherol

to this sample only. emission is lowest for the two olive oils, in agreement with
Total luminescence spectra of virgin and refined olive the known low tocopherol contents of these oils [18]. The
oils in isooctane were reported by Giungatoal. [15]. highest tocopherol emission intensity was observed for

They found for virgin olive oils an emission band with rapeseed oil 2, produced by mechanical means. However
the excitation maximum at 285 nm and the emission max- at this stage, without a full understanding of the factors in-
imum at about 315 nm, attributed to tocopherols, and a fluencing fluorescence intensity of individual components
second band with the excitation maximum at 410 nm and in the oil matrix, any quantitative conclusions have to be
emission maximum at 669 nm, identified as the chloro- drawn with great caution.

phylls emission. For refined oils, the tocopherol band The preceding analysis of the total luminescence
was observed with excitation and emission maxima at spectra of diluted oils leads to a conclusion that other
295 nm and 331 nm respectively, while the chlorophyll fluorescent components are present in oils, in addition to
emission was not detectable. Additionally, another emis- tocopherols and chlorophylls, depending on their nature,
sion was observed for this oil with two excitation max- brand, origin and processing technology.
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Fig. 6. Contour maps of total luminescence of neat edible oils.

The presence of fluorophores other than tocopherols the energy transfer and collisional quenching effects. Sim-
and pheophytins is even more evident from total lumines- ilar phenomena have been noted in the fluorescent stud-
cence spectra of neat oils recorded using the front-faceies of crude petroleum oils [20-23], and can significantly
arrangement, Fig. 6. In these spectra, the intensity of to- complicate quantitative analysis of the fluorescent con-
copherol emission is reduced as compared to diluted sam-stituents. Clearly, much additional work will be required
ples. On the contrary, the chlorophyll fluorescence is more to clarify these fundamental issues. On the other hand, the
intense and presentin all oils with an exception of corn and lack of such fundamental knowledge does not preclude
refined rapeseed oils. Moreover, in almost every sample, the use of fluorescent analysis techniques for the purposes
with the exception of one of the olive oils, additional in- of authentication and quality control.
tense fluorescence bands in the intermediate wavelength Vegetable oils are known to contain other classes of
range are observed. Consequently, the front-face analy-compounds, besides tocopherols and chlorophylls. The
sis has been found more informative as compared to di- group of carotenoids includes non-polar hydrocarbons—
luted n-hexane solutions in the right-angles geometry. carotenes and xanthophylls, which are oxygenated at the
A linear feature noticeable at the right-hand boundary outermost carbon atoms. Another group of minor con-
of the contour maps is a system artefact and should bestituents present in vegetable oils includes polyphenols
disregarded. with one or more aromatic rings, substituted with hydroxyl

The changes evident when comparing the diluted oil groups. Some of these compounds may contribute to the
spectra to those of the concentrated oils should result fromemission observed. Clearly, further studies are needed to
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Fig. 7. Contour maps of total luminescence of edible oils after photo-oxidation (left) and thermal-oxidation (right), samples diluted
in n-hexane 1% v/v.

identify the fluorophores responsible for the unidentified changes observed in oils exposed to light or high temper-
emission bands. atures are markedly different for every oil studied. For
Thus, a total luminescence spectrum gives a com- photo-oxidised oils, an intensity decrease of the toco-
prehensive description of the fluorescent components of pherol and chlorophyll fluorescence is accompanied by
the mixture, exhibiting different features for various oils. various qualitative changes, depending on the oil. For ex-
Such a spectrum incorporates all information present in ample, inlinseed and rapeseed 2 oils, both obtained by me-
the absorption and fluorescence spectra of fluorescent oilchanical means, a new emission band is formed, shifted
constituents. The resulting spectral resolution depends onto longer excitation and emission wavelengths as com-
the number of conventional emission scans at different ex- pared to the tocopherol band. The qualitative changes in
citation wavelengths, used to construct the contour plot. fluorescence caused by photo-oxidation are rather small
Due to these features, the total luminescence contour mapin some oils. Resulting from thermal oxidation, the to-
may serve as a unique fingerprint for identification and copherol band intensity is reduced to a variable extent,

characterization of various oils. depending on the oil studied. The most common feature
in the fluorescence of oils exposed to high temperatures is
OXIDATION OF VEGETABLE OILS the emergence of a new broad fluorescence band, spread

over the central part of the contour plot. This band ap-

The susceptibility of lipids to oxidation is a major pears in all oils after thermal oxidation, although its exact
cause of quality deterioration in many types of natural location depends onthe sample. Differencesin fluorescent
and processed foods. Lipid oxidation causes changes incharacteristics of thermally- and photo-oxidised oils point
the type and concentration of molecular species presentout different mechanisms of the two processes.
in food. This in turn alters the quality attributes of food- Lipid oxidation is a complex process, in which
stuffs, such as texture, taste, shelf life, appearance andpolyunsaturated lipids undergo reaction with molecular
nutritional profile. Lipid oxidation is undesirable because oxygen to form lipid hydroperoxides. Oils containing
it leads to the development of an off-flavour, and results polyunsaturated fatty acids undergo spontaneous perox-
in potentially toxic compounds. idation by way of thermal auto-oxidation reaction in-

Therefore, we investigated changes of fluorescence volving ground-state oxygen, which leads initially to the
characteristics of edible oils resulting from thermal and formation of lipid hydroperoxide products. The lipid hy-
photo-oxidation. Figures 7 and 8 show the total lumines- droperoxides can undergo further oxidation, eventually
cence spectra of oils exposed to light or high temperatures.forming aldehydes, ketones and other species via a com-

Both types of oxidation produce a general reduction plex series of radical reactions. Peroxidation can be also
of fluorescence intensity, which may result from decom- initiated photochemically. Photosensitised oxidation re-
position of the fluorophores. Interestingly, the qualitative sults from the production of singlet oxygen generated by
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Fig. 8. Effect of thermal- and photo-oxidation on total luminescence spectra of rapeseed oil; untreated oil (top), exposed to light (bottom left) and
to heat (bottom right), samples dilutedrichexane 1% v/v.

interaction of light with a photosensitizer such as chloro- experiments. However, the lifetime of singlet oxygen
phyll. Singlet oxygen reacts with double bounds of unsatu- phosphorescence in the range of several microseconds
rated fatty acids to form hydroperoxides. Since photosen- was obtained for all samples by fitting the decay curve to
sitised oxidation and free-radical auto-oxidation proceed a single-exponential function.
by different pathways, different products are formed in In the second set of experiments, quantum yields and
these processes [24]. lifetimes of the singlet oxygen formed were determined
The presence of pheophytin, chlorophylls and by exciting air-equilibrated oil samples dissolvedrin
carotenoids influences auto-oxidation and photo- hexane, all optically matched (O 0.5) at the excitation
oxidation of the oils. Chlorophylls and their derivatives wavelength (355 nm). Singlet oxygen was detected by
as singlet oxygen sensitizers enhance the process ofmonitoring the 0,0 vibronic band of its phosphorescence
oil deterioration, whereas tocopherols and carotenoids centred at 1270 nm using a germanium photodiode detec-
prevent it by quenching the reactive oxygen species. Qils tor. The phosphorescence was detected at right angles to
also possess other natural antioxidants which may affectthe exciting beam. The intensity of singlet oxygen phos-
photo- and thermal oxidation of oils [25-29]. phorescencel §) at timet = 0 was obtained by fitting the
decay curve to a single-exponential function. All the re-
sults of oil product samples were compared to results of
SINGLET OXYGEN standard reference air-equilibrated solution of perinaph-
thenone, also optically matched at the excitation wave-
We measured the emission at 1270 nm, which is length (355 nm). The upper limits of the quantum yield of
highly specific to the @*Aq) — 02(325) transition, singlet oxygen productiom, , were determined from the
under laser excitation at 355 nm of air-equilibrated sam- ratios of |y for the oil product and perinaphthenone sam-
ples of all the oil products. The first set of measurements ples. These results provided some estimates of the singlet
was performed for neat oils without any preparation using oxygen formation. The highest quantum yield of singlet
the front face geometry. Because of complex composition oxygen was obtained for olive oil 1 in-hexane, as be-
of the samples and resulting different optical densities, ing almost 1, with the short lifetime of singlet oxygen of
guantitative measurements were extremely difficult to 7 us indicating its high reactivity towards the molecular
conduct. Thus, no attempts to estimate limits of singlet species present. Quantum yields of the singlet oxygen for
oxygen quantum yield were made for front-face geometry all the other oil products were quite low, including olive 2
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(0.002). These values depended very little on the oil prod- more sensitive to the origin, manufacturing technology
uct, being the highest (0.007) for rapeseed 1 and lowestand oil oxidation, providing a possibility to identify the
or even undetectable for the sunflower, soybean and cornoils and evaluate their quality.

oils. The emission lifetime values recorded at 1270 nm in Although the present results look very promising as
air-equilibrated solutions were in a range of 20 to/&) regards applicability of the TLS to the edible oil anal-
with the lifetime for perinaphthenone experiments being ysis, additional experiments are clearly needed to ob-
29 us, typical for singlet oxygen in-hexane [30]. Olive tain comprehensive correlations between origin, manufac-
oil 1 was an exception, having the shortest lifetime of sin- turing technology, consumer qualities and the emission
gletoxygen and also considerable amounts of chlorophyll, spectra, employing more oil samples of different origin
as indicated by total luminescence spectra. The singletand from different producers. For such purposes various
oxygen data confirm that singlet oxygen involvement can chemometric approaches should be tested [10,31].

be a viable path in the photo-oxidation of at least some

oils.
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