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In order to find a way of reduc-
ing analysis and cycle time while
maintaining resolution, narrow
bore columns have become more
and more useful in increasing
efficiency of analysis in different
fields [1-3]. 

The van Deemter curves of
columns with reduced inner
diameter result firstly in smaller
HETPmin (Height equivalent of
theoretical plates) values which
approach the inner diameter of
the columns, and secondly have
smaller slopes above the HETP
minimum so that the linear
velocity of the carrier gas <u>
can be raised above the optimum

The analysis of allergen
compounds has become
more and more important

as allergenic-induced diseases in
human beings has increased dras-
tically in recent years. 

In particular, allergic reactions to
scent of perfumes is a topic of
increasing research. The problem
arises from the fact that the com-
pounds of a specific perfume can
induce an allergic reaction show-
ing differing symptoms between
individual human beings. How-
ever, the analysis is very complex
and time consuming. Usually this
is done by using quadrupole
GCMS equipment. As an exam-

ple, the result of an analysis
recorded with an allergen stan-
dard is plotted in figure 1.

The concentration of each com-
pound was approximately 
400 ppm with 26 compounds in
total, separated on a CP SIL 5 
50 m column with 0.25 mm ID
and 0.25 µm film thickness.
Objective is to reduce the analy-
sis time of 75 minutes in order 
to enhance the efficiency of the
equipment. However, analysis
time cannot be reduced by
changing temperature and pres-
sure parameters using a given
column without affecting the res-
olution.

Figure 1: Total Ion Chromatogram (TIC) of an allergen standard (approx. 400 ppm,

26 compounds). Linear Velocity 34.4 cm/s (He), 50 °C 1 min, 2 °C/min up to

210 °C, 10 °C/min up to 280 °C. Split ratio 50 : 1

Figure 2: Allergen Mix measured with an SPB5 10 m, 0.1 mm ID, 0.1 µm 

Linear Velocity 40 cm/s (He), Split ratio 300 : 1, Temperature Ramp 70 °C 1 min,

25 °C/min up to 180 °C, 80 °C/min up to 280 °C 1 min. Mass range 30 - 350

amu 20 spectra/s (10.000 amu/s)

by a factor of 2 or 3 without sig-
nificant loss of resolution. This
results in a drastic increase of
separation efficiency as it
increases in inverse proportion to
the HETP value [3]. When using
these columns, the instrument
hardware has to fulfil some mini-
mum requirements. These are
fast sample transfer to the col-
umn, high dynamic range of car-
rier gas pressure and high linear
temperature ramps [4]. 

To run the columns at optimum
separation efficiency for different
temperatures, the GC component
should also be able to maintain
mean linear velocity of the D
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Description figures:

1 Limonene

2 Benzyl Alcohol

3 Linalool

4 Methyl Heptin Carbonate

5 Citronellol

6 Neral

7 Geraniol

8 Citral

9 Cinnamic Aldehyde

10 Hydroxy Citronellal

11 Anisyl Alcohol

12 Cinnamyl Alcohol

13 Eugenol

14 Isoeugenol 1

15 Coumarin

16 6-Methyl-Gamma-Ionone

17 Lilial

18 Amyl Cinnamic Aldehyde

19 Farnesol 1

20 Lyral

21 Amyl Cinnamic Alcohol

22 Farnesol 2

23 Hexyl Cinnamic Aldehyde

24 Benzyl Benzoate

25 Benzyl Salycilate

26 Benzyl Cinnamate
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by a factor of 2 or 3 without sig-
nificant loss of resolution. This
results in a drastic increase of
separation efficiency as it
increases in inverse proportion to
the HETP value [3]. When using
these columns, the instrument
hardware has to fulfil some mini-
mum requirements. These are
fast sample transfer to the col-
umn, high dynamic range of car-
rier gas pressure and high linear
temperature ramps [4]. 
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separation efficiency for different
temperatures, the GC component
should also be able to maintain
mean linear velocity of the D

(x 1.000.000)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.20

2.25

2.50

2.75

3.00

25.0 50.0 75.0

(x 10.000.000)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

2.0 3.0 4.0 5.0 6.0

Description figures:

1 Limonene

2 Benzyl Alcohol

3 Linalool

4 Methyl Heptin Carbonate

5 Citronellol

6 Neral

7 Geraniol

8 Citral

9 Cinnamic Aldehyde

10 Hydroxy Citronellal

11 Anisyl Alcohol

12 Cinnamyl Alcohol

13 Eugenol

14 Isoeugenol 1

15 Coumarin

16 6-Methyl-Gamma-Ionone

17 Lilial

18 Amyl Cinnamic Aldehyde

19 Farnesol 1

20 Lyral

21 Amyl Cinnamic Alcohol

22 Farnesol 2

23 Hexyl Cinnamic Aldehyde

24 Benzyl Benzoate

25 Benzyl Salycilate

26 Benzyl Cinnamate

Everything flows – 

crystalline and fluid

structures in HPLC

APPLICATION

Something in the air – Fast GCMS

determination of allergenes in parfumes  » 2

A good connection – Integrated in an online 

system: Sample preparation and HPLC-MS 

analysis of biological samples »10

Tank up in the rapeseed fields – 

Determination of glycerine, methanol, mono-, 

di- and triacylglyceride »12

Fine, finer, finest – TOC determination 

in ultra pure water »16

CONFERENCE

The place to be – Granada » 5

Cooperation between Shimadzu Biotech

and the Rostock Proteome Centre »18

PRODUCTS

A new generation – Introducing the 

TOC-4110 series »6

TECHNOLOGY

Super heated Water – Reversed Phase

Chromatography using Pathfinder AquaTherm 

C18 colums »8

TELEGRAM

UV Performance Validation Software 

version 3 »9

SPECIAL OFFER 

Pricing fireworks for AAS systems »11



APPLICATION Shimadzu News 1/2004

4

Figure 3: TICs of a perfume diluted 1000:1 in acetone and injected with the same method as figure 2. 

For reference, the standard is plotted above

carrier gas at the different tem-
peratures used (linear velocity
mode). 

In terms of detection, the system
must be able to reproduce the
sharp peak shapes observed in
fast GC and GCMS [5]. 

The peak widths in this study are
about 0.5 s. Using a quadrupole
GCMS system, this means a high
number of scans per second for
quantitative analysis which in
turn needs both a high scan
speed (up to 10.000 amu/s) for
the mass range scanned and a
small interscan deadtime. All of

these requirements are met by
the Shimadzu GCMS-QP2010.

Figure 2 shows the allergen stan-
dard mix measured with an SPB5
(SGE) 10 m, 0.1 mm ID, 0.1 µm.
In order to compare the resolu-
tion, segment 1 has been enlarged
in figure 3. 

When comparing the individual
peaks, it is clear that the resolu-
tion is better with the fast analy-
sis (citral and anisyl alcohol is
resolved), with also the benefit of
a speed gain of a factor of 11. For
the peak widths observed
(FWHM approx. 0.5 s) an acqui-
sition rate of 20 spectra per sec-
ond with a mass range of 30 to
350 amu was selected. The quali-
ty of spectra obtained with the
GCMS-QP2010 is very high and
yield similarity indices between
94 and 98 for the allergen com-
pounds. Linearity was tested
between 4ppm and 400 ppm, and
gave a regression coefficient of
0.99999 which also verifies the
precision of the method.

The method was then applied to
real samples. The TIC result of a
perfume diluted in acetone
(1:1000) and then injected is
shown in figure 4 together with
the standard (50-150 ppm). The
allergens found in the dilution

are Limonene (33.75 ppm),
Linalool (27.77 ppm), Citral
(Neral 12.3 ppm), Methyl Gam-
ma Ionone (17.9 ppm), and Lilial
(40.1 ppm), corresponding to a
concentration 1000 times higher
in the original material.

The data demonstrates the practi-
cal use of this fast method on
real samples. Since the new
GCMS-QP2010 can yield up to
50 spectra per second with a scan
speed of up to 10.000 amu/s, the
analysis can be used as a quanti-
tative method for allergen deter-
mination. 
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Granada – the place to be

No doubt about it, the
biggest spectroscopic
event of 2003 was the

Colloquium Spectroscopicum
Internationale (CSI XXXIII) in
Granada/Spain, from September 
7 - 12. Since the first event was
held in 1949 in France, this bien-
nial international symposium has
successfully established itself as
the forum for presentation and
discussion of new developments
in all branches of Analytical Spec-
troscopy. 

It was the objective of the 33rd
CSI edition to bring together
experts from academia, official

centres and
industry on a
worldwide scale,
summarizing the current progress
in the different areas of Spec-
troscopy and stimulating contacts
and the exchange of ideas and
experiences.

More than 30 internationally rec-
ognized scientists from different
fields in Spectroscopy participat-
ed as Plenary and Invited Lectur-
ers in many sessions. Over 500
participants from all over the
world presented lectures and
posters from all application fields
of modern spectroscopy.

In addition, well-known experts
organized special features includ-
ing the so-called Hot Topics, cov-
ering some of the cutting-edge
trends in Applied Spectroscopy.
Spectroscopic Instrument Exhibi-
tion and Vendor Sessions have
been arranged in parallel. Fur-
thermore, a very attractive social
programme for accompanying
persons and for after-conference
delegates leisure has been careful-
ly designed, with many features
such as the night excursion to
Alhambra (picture 1).

The Scientific as well as the Orga-
nizing Commit-
tees worked
closely together
to prepare a
strong Scientific
Programme cov-
ering advanced
trends in the the-
ory, applications
and instrumenta-
tion of Analyti-
cal Spectroscopy,
and succeeded in
preparing an
enjoyable stay

for all participants in Granada.
Also, prior to the CSI XXXIII in
Granada the pre-symposium on
"Sample introduction in atomic
spectrometry: new strategies"
took place in Zaragoza. The post-
symposium: "Speciation of Ele-
ments in Biological, Environmen-
tal and Toxicological Sciences"
was also arranged after the CSI
Conference in Almuñécar
(Granada).

Shimadzu has been present in
Granada, participating in the

instrument exhibition (picture 2)
with up to date system configura-
tions such as the UV-VIS spectro-
photometer UV-1700 and the new
atomic absorption spectrometer
AA-6300 with a digital controlled
graphite furnace GFA-EX7i.

During the scientific sessions the
two following contributions were
presented:

1. Routine Species Analysis using
Hydride generation Atomic
Absorption Spectroscopy and
ion pair chromatography 
(Jürgen Schram, Petra Strass-
burg, Cheikh Diallo, Christian
Gahmann, Vera Lülsdorf and
Uwe Oppermann)

2. Low Limits of Detection using
the High Speed Self Reversal
Method for Background Com-
pensation in Atomic Absorp-
tion Spectrometry 
(Uwe Oppermann and Jürgen
Schram)

Abstracts, as well as full information

on the species poster and the lecture

on background compensation are

available with Info 280

Colloquium Spectroscopicum Internationale

Above: View of the Alhambra, the palace of the last 

Moor Ruler in Granada - Right: State-of-the-Art Spectroscopy –

AA-6300 and UV-1700

Figure 4: Peaks in the retention time segment 1 for comparison of resolution. 

Peak numbers are given in elutition sequence
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