














Egbert Stark: we can measure a lot of
substances separately with our Diode
Array Technology (all in one calibration
respectively for all blends), such as
water, propylene glycol, glycerin and
essential oils. The key is to calibrate
them separately by using the appropri-
ate reference methods like Karl-Fischer-
Titration for water, and gas chroma-
tography for the other substances. This
way a complete total volatiles profile
can be given for a blend. The produc-
tion team can then supervise the correct
addition of humectants.

Other substances which can be
measured all in one calibration for all
blends, both in the laboratory and on-

line at high accuracy (provided valid ref-
erence methods such as GC, HPLC, FIA
are being used), include menthol, nico-
tine, eugenol, and reducing sugars.
Menthol and nicotine values can be cru-
cial when legal limits or the data as
stated on the packs are exceeded; for
example, measuring nicotine online be-
fore tobacco enters the maker can be
useful in order to avoid having to cut
open packs and cigarettes for reprocess-
ing. This applies even more to menthol
where reprocessing may prove to be
more difficult. Tests have shown that
the values for menthol are comparable
to the precision of the reference me-
thod as shown in figure 3.
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TJI: What are the benefits for cigarette
manufacturers?
Hannjorg Steiner: we are speaking of a
truly versatile and precise multi-compo-
nent measurement system for cigarette
manufacturing which simultaneously
measures all parameters in one cali-
bration for all blends and delivers a com-
plete profile of substances for both pro-
duction and quality control in just one
measurement run. The system can also
be extended to measure these com-
ponents in stems and tobacco fines as
well. Overall this allows cigarette manu-
facturers to produce higher consistent
quality and quantity at lower costs.
Interview: William McEwen

BAT and LGC develop new analytical technique to identify arsenic species

A technique that allows different forms of arsenic in smoke and to-
bacco to be identified for the first time has been developed in a
joint project involving British American Tobacco and LGC, the UK's
National Measurement Institute for chemical and bio-analytical
measurement.

Currently available measurement techniques quantify total arsenic
but far more challenging is identifying the exact form of arsenic
present. “Understanding the form of arsenic is important because
arsenic is known to be toxic to humans, and the level of toxicity
depends on, amongst other things, its chemical form,” says Dr
Kevin McAdam, Principal Scientist at British American Tobacco.
“There is clear evidence, for example, that inorganic arsenic is car-
cinogenic to humans, whereas there is little evidence of carcinoge-
nicity with arsenic compounds that cannot be metabolised in hu-
mans, such as arsenobetaine,” he says. “Now for the first time, we
are able to identify the exact chemical form of a number of arsenic
species found in tobacco and smoke. This should allow us a greater
understanding of their possible role in smoking-related diseases
and potentially help us identify routes for their removal from to-
bacco and smoke,” he adds. The new technique is described in the
journal J. Anal. At. Spectrom (2011, DOI: 10.1039/C0JA00268B)1.
Heavy metals, like arsenic, are thought to be absorbed naturally by
tobacco plants from soil and atmospheric sources and to transfer to
some degree into cigarette smoke. Current analytical methods for
total arsenic determination in tobacco leaf and smoke condensates
involve the use of strong acids to efficiently extract the arsenic
from the sample matrix. The amount of total arsenic present is then
determined using spectroscopy or elemental mass spectrometry.
However, recent synchrotron studies by scientists at British Ameri-
can Tobacco have shown that arsenic is present as a mixture of
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species in tobacco and smoke2. The new technique goes a step
further to identify many of these individual arsenic species. A less
aggressive extraction technique is used to ensure that arsenic
species are removed from the substrates in a way that does not
change their chemical form. The different species are then separ-
ated from each other using liquid chromatography and the amount
of each determined using mass spectrometry.

‘Using this technique, we managed to identify 63% of the arsenic
present in tobacco, and identify major species present in water sol-
uble extracts of cigarette smoke’ says Dr McAdam. ‘Identifying the
chemical forms of arsenic in tobacco products is a step forward in
improving our understanding of the composition of tobacco and ci-
garette smoke, and this study now opens doors for us to examine
other toxic metals such as cadmium, chromium, lead, nickel and
selenium,’ he says.

Heidi Goenaga-Infante, Principal Scientist at LGC in Mass Spectro-
metry, said ‘It is particularly satisfying that LGC's significant experi-
ence and capability in the area of arsenic and selenium speciation in
plant materials has been recognised. By working closely with BAT’s
scientists to understand the complex nature of a typical tobacco
product, we have successfully developed a new method for deter-
mining arsenic species in tobacco and tobacco smoke.’

BAT is now extending this collaboration with LGC to identify other

metal species within tobacco smoke. wmc
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