Friedrich Wilhelm Herschel
was born in Hannover
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in 1738 « IR and Raman are both useful for Fingerprinting
E °f o " §
EG ,, s:l E
=§ : rﬂu‘::ic:’ JJ ;: ;
Fm :sx1m?5coneocamemmmoo<smmm«p
| \\| |W g
% (33 |]_| ea £
§ lo :
= 2% q‘“' <420
PUKI ¥S00 J000 SO0 1‘0‘.‘0 a:n-:mmna 1000 BOO ém h. x OJ
» Symmetry dictates which are active in Raman and IR
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Functional Groups: Alkene
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sp2 C-H stretching near 3100 cm!
C=C stretching near 1630 cm™
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Functional Groups: Alkyne
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CC stretching near 2150 cm




3/8/2017

Functional Group: Alcohols
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» 3650-3200 cm?, broad usually due to hydrogen-
bonding

* in dilute solution, can have sharp small peak due to
“free” OH (not hydrogen bonded)

Functional Groups: Amine
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N-H stretching near 3400 cm*
N-H bending near 1600 cm
CN stretching near 1250-1000 cm-*

Functional Groups Ketone
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C=0 stretching near 1715 cm!

Functional Groups: Aldehyde
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CHO stretching at 2850 and 2750 cm (weak)
C=0 stretching near 1725 cm-!

Functional Groups: Carboxylic Acid
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O-H stretching near 3300-2400cm! (broad)
C=0 stretching near 1715 cm!

Functional Group3' Ester
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C-O stretching at 1300-1000 cm! (strong)
C=0 stretching near 1735 cm-!
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Functional Groups: Anhydride
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Two C=0 stretches at 1810 and 1760 cm™
C-O stretching near 1300-900 cm!

Functional Groups: Nitrile
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CN stretching near 2250 cm!

Functional Groups: Alkyl Halide
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C-Cl stretching near 800-600 cm!

Functional Groups: Aromatic
Hydrocarbon
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C=C-H ring stretching at 3100 cm™* overtone bands near 2000-1667 cmt,
C=C ring stretching at 1600 & 1475 cm, and OOP bending 900-690 cm™*

Raman spectra of vegetable oils
T o

FTIR spectra of vegetable oils S a—— oo
¢ Lz 1 g d
Sofranel ] NoE
Armurar g __& H
z
2
o | Maise A §
Bl MM\ E
2 §
S Olive %
2 &
-
Sofranel
Soybean
T T T T
800 1000 1200 1400 1600 1800

T T T T T
800 1000 1200 1400 1600 1800 Wavenumber / cm”

Wavenumber / cm’

Fatty acids:

palmitic acid
Maise
A

Sofranel

Arbitrary Units

%

Rapeseed

Soybean

T T T
2700 2800 2900 3000 3100

g
Wavenumber / cm

FTIR spectra of several vegetable oils
in the 2700-3100 cm-" spectral range




3/8/2017

Raman spectra of hempseed and soybean oil

The different fatty acid content in hempseed and soybean oil leads
to notable differences in the Raman spectra of these oils. Thus,
hempseed contains 50-70% linoleic (18:2) acid and 15-25%
linolenic (18:3) acid, whereas soybean oil contains 50-57% linoleic
and 5-10% linolenic acid. The higher content of C=C double bonds |
in hempseed as in soybean oil is therefore clear. This aspect will be ‘
also evidenced by Raman spectroscopy. Figure 1.13. shows the
Raman spectra of hempseed oil and soybean oil.
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Raman spectra of palm, olive and sunflower edible oils

Comparing the intensities of the C=C stretching vibrations at 1657 cm™
of these oils, it can be clear seen that the lowest intensity corresponds
to palm oil. Also, the C-H bending vibrations of single bonded carbon of
palm oil have the lowest intensity compared to the other two oils.

Raman Intensity

sunflower
® 8 2

8
Py 4
3
3

800 1000 1200
Wavenumber / cm™

1400 1600 1800

2]

@

8

£

§

5

o
sunflower
olive
palm

I T T T
2700 2800 2900 3000 3100

Wavenumber / cm”

Sunflower oil contains 68% linoleic acid (C18:2), 19% oleic acid (C18:1)
and only 12% saturated acids (C16:0 and C18:0).

Palm oil contains 45% palmitic acid (C16:0), 40% oleic acid and 10%
linoleic acid

Olive oil contains 71%, of oleic acid in olive oil, 10% linoleic acid and
16% saturated fatty acid content.

Raman spectra of seabuckthorn oil

Raman spectra of three seabuckthorn oils obtained from three different producers. The spectrum of sunflower oil
was introduced for comparing the fatty acid fingerprints. As can be seen in the Figure, seabuckthorn oil contains
all spectral characteristics of a vegetable oil. Moreover, several new peaks, 1523, 1190, 1156 and 1005 cm'?,
appear in the spectrum, assigned to the carotenoide content of seabuckthorn oil.
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FOOD CHEMISTRY

FTIR Spectroscopy and Multivariate Analysis Can
Distinguish the Geographic Origin of Extra Virgin Olive Oils
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Fig. 1. ATR FT-IR spectra of (a) chloroform,
(b) propylamine, (c) 10 mg R4A dissolved in
20 pL chloroform, (d) 10 mg R4A dissolved in
50 pL chloroform and 36.5 pL propylamine,
and (e) 10 mg R4A dissolved in 50 uL
chloroform and 73 pL propylamine. The
vertical line shows the displacement of the
C=0 stretching vibration of R4A at 1760 cm™"
after interaction with propylamine in the two
different amounts (d) 36.6 uL and (e) 73 pL
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