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The objective of this study was to analyze of reflectance
Spectroscopy spectrum in near-infrared region of rapeseed with different
Near—infrared erucic acid content and to choose the most informative
Reflectance wavelength for development of calibration equation. Near—
Rape seed, infrared reflectance spectra at 1330-2370 nm were measured

Erucic acid

for rape seed with high and low erucic acid content. The fatty

acid composition of seed oil were determined by gas-liquid
chromatography. We have detected difference in absorbance
level between low and high erucic acid seed in the range of
1700-1860 and 1930-2370 nm. The first derivative of
reflectance spectra were analyzed and wavelength set are
proposing for development of calibration equation of erucic
acid content in rape seed. Our data could be used for
determination of erucic acid content in rape seed by near—
infrared reflectance spectroscopy.
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Introduction

Near—infrared reflectance spectroscopy (NIRS) is a widespread technique for chemical
composition analysis of different agricultural seed [1,2]. The advantage of this method is
nondestructive analysis without using of chemicals. It is possible to estimate moisture,
protein, oil, glucosinolate content in seed by NIRS. Moreover, recently this technique was
proposed to determine the fatty acid composition of seed oil, free fatty acid content and
peroxide value in oil [2-5].

In order to use this technique for the measurement of some composition parameters of
seed or oil development of calibration equation is necessary. For this purpose the reflectance
spectra of samples with different chemical composition are measured. To receive an adequate
calibration equation analysis of at least 30 samples are necessary. The more samples are using
for calibration the higher reliability of equation. The even distribution of the samples within
the range of calibration number of samples for the investigated parameter is important too.
Reflectance data on the some wavelength range are using to calculate of calibration equation.
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Additionally, development of calibration equation is necessary for the every species or at least
plant family [1] and for every instrument that is being used.

On the other hand nowadays rape is a very important oil crop because of its high seed oil
content and special fatty acid composition. Rape breeding was directed on the creation of rape
seed with low content or without erucic acid in oil as it was shown a negative influence of this
fatty acid on human and animal health. Thus now there are two groups of cultivated rape with
high and low erucic acid content. The first is using for technical oil production and other one
for edible oil. That is why detection of erucic acid content in rape seed is an important task for
seed processing.

Although gas-liquid chromatography of fatty acid methyl esters is using for fatty acid
composition determination NIRS technique is optimal for express analysis.

The objective of this study was to analyze of reflectance spectra in near-infrared region of
rapeseed with different erucic acid content and to choose the most informative wavelength for
development of calibration equation.

Materials and methods

Two different kind of rape seed (Brassica napus) were used, with high and low erucic acid
content.

“Dry” seeds were preparing in the air oven at 105 °C bringing up their mass to the constant
value.

For the reflectance spectrum measuring seed samples were grinded on the laboratory
grinder.

The seed oil content was determined in milled samples by Soxhlet oil extraction with
petrol ether.

For the determination of fatty acid composition seed oil was extracted on the laboratory
screw press. Fatty acid composition was determined by gas-liquid chromatography of fatty acid
methyl esters. They were analyzed on Hewlett Packard gas chromatograph model HP 6890
with capillary column HP-88 (88%-cyanopropyl aryl-polysiloxane, 100m x 0.25 mm x 0.25 ym
film thickness (Agilent Technologies). The temperature of injector was 280 °C, detector —
290 °C. The column temperature was from 60 to 230 °C. The rate of carrier gas was 1.2
ml/min. Identification of the fatty acids was performed by comparison of the retention times
with standards mixture of fatty acid methyl esters (37 Component FAME Mix, Supelco).

The reflectance spectra of samples were measured on monochromator near—infrared
reflectance spectrometer Infrapid-61 model QA-262 (Hungary). For each sample the
reflectance spectrum (Ig 1/R) from 1330 to 2370 nm was recorded at 10-nm intervals. The first
derivative from lg 1/R spectra was calculated.

Results and discussion

We have analyzed the fatty acid composition of different rape seed samples from local
market. Seed moisture have shown was ranged from 8 to 10 % and fat content from 45 to 49
%. Determination of fatty acid composition detected that there were samples with low (< 5 %)
and high content of erucic acid (Table 1).

We have used the samples with different content of erucic acid for the near—infrared
reflectance spectra measuring. For each sample reflectance spectrum (Ig 1/R) was recorded at
10 nm intervals. Obtained spectra are given on the Fig.1.
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The reflectance spectra were transformed as 1g 1/R (optical density) and they indicate the
big difference of optical density between seed dry substances and seed with 8.5 % of moisture.
The spectra of seed with actual moisture have demonstrated almost total superposition, there
was only some difference in the range 1430-1630 nm and 2000-2200 nm between samples with
low and high erucic acid content. Evident peaks of absorbance on the 1450 and 1930 nm
wavelength are belonging to the absorbance bands of water and caused by stretching
vibrations of water molecule as it is known.

Table 1. Major Fatty acids (% of total fatty acids) in rape seed oil.

Fatty acid Mean
low erucic acid high erucic acid
C 16:0 4,6 3.5
C 18:0 2,0 1.0
C18:1 50,5 13.0
C18:2 16,9 14.0
C18:3 7,7 9.0
C20:1 2,3 7.5
C22:1 1,3 47.5
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Fig.1. The reflectance spectra of low and high erucic acid rape seed.
Comparison of two spectra belonging to the “dry” seed (seed dry substances) have shown

that appearance of these two spectra are very similar, but there is a difference in absorbance
level between low and high erucic acid seed in range of 1700-1860 and 1930-2370 nm.
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NIR spectra correspond to the highest overtones and combinations of fundamental
vibrations of —CH group: the first overtone is at 1500-1800 nm and the combination bands of
—CH stretching motions and deformations are at 2200-2400 nm [6]. Revealed differences in
absorbance level between low and high erucic acid seed are probably explaining by these

vibrations.
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Fig.2. The first derivative of near infrared reflectance spectra of low and high erucic acid rape seed.

A —at 1330-2370 nm, B — at 1920-2280 nm.
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In order to get more information from absorbance spectra we have analyzed the first
derivatives of these spectra (Fig.2). The most evident difference between first derivatives was
detected in the range 1930-2270 nm. We suppose that they can be caused by different fatty
acid composition of low and high erucic acid rape seed. We can suppose that this range is an
informative for the development of fatty acid composition calibration equation.

Since at least six point of wavelength are needed for calculation programme of
spectrometer Infrapid-61 we have proposed the next wavelength for the development of fatty
acid composition calibration equation: 1960, 2060, 2100, 2150, 2190, 2270 nm.

Conclusions

In this study we have analyzed the reflectance spectra in near-infrared region of rapeseed
with different erucic acid content which was obtained on the near—infrared reflectance
spectrometer Infrapid-61. We have detected the different level of absorbance between low and
high erucic acid seed at 1700-1860 and 1930-2370 nm. We have proposed some wavelength
for development of calibration equation for estimation of erucic acid content in rape seed using
Infrapid-61.
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