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SciTECH Briefs

Automated Tasting
“It tastes sweet, followed by a hint of tangi-
ness, and then comes a nice, dry, almost
chocolate, flavor . . .” 

Sophisticated food critic or sophisti-
cated computer? It’s more likely to be
the former, of course, but automated
systems could be making some headway
in “reviewing” food from the human
perspective, according to recent work by
Ralf Berger and colleagues from the Univer-
sity of Hanover in Germany. The team made
an apparatus that simulates the release

and detection of flavor in the human
mouth and provides real-time quantita-
tive results.

The dynamics of flavor compounds being
chewed up or gulped down are often
studied through a breath-by-breath analy-
sis of “tasting” subjects using MS in
conjunction with  a human nose. This tech-
nique measures the release of flavor
compounds by mass and odor in real
time. But its common shortcoming is repro-
ducibility. 

Different chewing styles or saliva compo-
sition or flow, among other parameters,
can add significant variability to the meas-
urements and detract from conclusive

results. Thus, effective tasting simulators
are sought.

Berger’s group designed a device consist-
ing of a glass reaction vessel (see photo),
tubing with computer-controlled valves,
high-precision syringes, and a GC-ther-
modesorption-flame ionization detector
(J. Agric. Food Chem. 2002, 50, 6440–
6447). They also hooked up inputs of an
artificial saliva solution and air pressure.
In addition, the researchers controlled the
temperature to mouth levels and used stir-
ring equipment to simulate the expected
shear force of chewing.

They then prepared a water solution
containing 13 known flavor compounds in
concentrations typical of nonalcoholic
beverages and poured it into the reaction
vessel. Through a completely automated
process, a vapor sample was taken, in vacuo,
amid the simulated mouth parameters for
a constant 30 s to obtain flavor-release
data in real time. 

The quantities of each compound
released were resolved into three 10-s inter-
vals. Most showed very consistent results
between intervals, indicating a fast initial
release within the first 3 s (the time
needed to acquire a defined vapor sample)
before equilibrium. One interesting obser-
vation was the very small (0.062%) total
release of all the compounds after 30 s.
This suggests that most flavor in foods is
swallowed before it becomes perceivable.

The researchers submit that this appa-
ratus does not reflect real consumption
with complete accuracy. For one thing,
constant intake of a liquid for 30 s straight
is atypical, as is constant air exchange
during drinking. In addition, this tech-
nique can’t fully simulate the complex
muscular system of the mouth cavity. But
it provides good sensitivity (µg/L), good
reproducibility (mean coefficient of varia-
tion = 7.2%), and well-defined parameters.
So while they don’t expect any bylines in
food magazines for the device anytime
soon, it might be very useful for detailed
studies of flavor-release mechanisms, partic-
ularly in isolating the effects of individ-
ual variables, such as saliva composition
or shear force.

—David Filmore ◆

Diminutive Diodes
In the quest to further reduce the size of
electronic apparatuses, scientists have made
a remarkable advance: the invention of a
device the size of a single molecule that
restricts current flow to one direction. The
device is a molecular diode, emulating a
classic semiconductor p–n junction.

Luping Yu and colleagues from the
University of Chicago synthesized a
compound that contained two segments
displaying opposite electronic properties—
an electron-rich bithiophene segment and
an electron-poor bithiazole segment (J.
Am. Chem. Soc. 2002, 124 (40), 11,862–
11,863). The compounds were embedded
into a monolayer of disulfide and self-
assembled on a gold platform (see figure).
The physical and electronic properties of
the resulting diode were measured using

a combination of scanning tunneling spec-
troscopy and microscopy. The diode was
only 2.5 nm across, or approximately the
width of a dozen atoms sitting side by side.
The current-voltage asymmetrical charac-
teristics clearly indicate, according to the
scientists, that the oligomer acts as a single-
molecule diode. 

Although other researchers have synthe-
sized different types of electronic compo-
nents in the past, the Chicago chemists are
believed to be the first to synthesize a p–n
junction. The synthesis process took

Diode diblocks. Schematic drawing illus-
trates plausible orientation of conjugated
diblock molecules covalently attached to a
gold surface next to a geometry-optimized
structure of the thiol-terminated diblock
oligomer that depicts nonplanar conforma-
tions between adjacent aromatic rings.
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more than six months to develop, but scien-
tists say that now they can mass-produce
molecular diodes with relative ease. The
same manufacturing approach could be
used to create other electronic components
in miniature, including light-emitting
diodes, which are widely used in consumer
electronics, and transistors.

Yu says he is confident his group can
now synthesize a molecular transistor,
but a more difficult long-term goal remains:
how to connect molecular components to
make a working computer. “If you can solve
that issue, that’s the ultimate computer
you can have as far as component size is
concerned,” Yu said.

—Christen L. Brownlee ◆

“Dial Up” Nanotubes
Elsewhere on the nanotech front, Hicham
Fenniri and colleagues from Purdue Univer-
sity (West Lafayette, IN) recently designed
a way to create multiple species of nanotubes
that possess unprecedented physical and
chemical properties, each of which could
lead to a new industrial application. 

Also unprecedented is the complete
control they have over the nanotubes’
formation, which allows the team to virtu-
ally “dial up” the properties they wish their
nanotubes to have (J. Am. Chem. Soc. 2002,
124 (37), 11,064–11,072).

Rather than work with carbon or metal
nanotubes, as other teams have done, the
Fenniri team formed nanotubes, called

rosette nanotubes, out of a single self-
assembling organic molecule, which has
hydrogen-bonding donor and acceptor
components on each side. 

By placing compounds into a test
tube and adjusting selected conditions such
as temperature and pressure, the building
blocks hydrogen-bond to form rosettes,
which stack to form a stable nanotube (see
figure).

The nanotubes can be further customized
by manipulating the chirality of their spiral
shape and attaching other molecules to
hang on the outside, the way charms hang
from a charm bracelet. The attached mole-

cules then lend their properties to the
outside of the tube. For example, says
Fenniri, nylon molecules attached to the
outside of a nanotube result in very long,
flexible fibers that are also very strong.

The relative ease of manipulating the
nanotubes’ properties constitutes impor-
tant progress toward fulfilling some of
the grand aspirations that nanotechnolo-
gy has generated in fields ranging from
biomedicine to electronics. The new tech-
nology “should help nanotubes on their
way to becoming the nanoworld’s jack-of-
all-trades,” says Fenniri.

—Christen L. Brownlee ◆
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Business Bits
Virtual Service. Specialty chemical compa-
ny Rhodia (Boulogne–Billancourt, France)
has concluded a pilot deployment of a
“virtual chemist” automated customer
system from Kaidara Software (Paris) and
is planning to launch a live version for its
Personal Care Business by the end of 2002.
The software provides online technical prob-
lem solving to customers and distributors
by simulating the level of interaction one
would be able to have with a Ph.D.-level
chemist. According to Rhodia, the virtual
solution can offer consistent and accu-
rate responses about highly technical
specialty chemicals (e-chemmerce).
DIA Headquarters. The Drug Information
Association (DIA) moved into newly built
worldwide headquarters in Horsham, PA,
in September. The DIA, which has more
than 27,000 members, provides profes-

sionals involved in the discovery, devel-
opment, evaluation, and utilization of
medicines and related health care tech-
nologies with professional and career
development resources and training
(DIA press release). 
NIST Grant to Peoples. Peoples Genetics,
Inc. (Woburn, MA) was awarded a $2
million grant from the National Insti-
tute of Standards and Technology’s
Advanced Technology Program. The grant
supports the creation of an ultrahigh-
throughput mutational spectrometer,
which will identify mutations within
10,000 sequences of the human genome
using 10,000 individual micrometer-scale
capillaries. The goal is to discover all of
the disease-causing mutations through-
out the entire human genome by analyz-
ing large populations (Peoples Genetics
press release).

Pittcon Heritage Awardee Announced.
Kathryn Hach-Darrow will receive the
second annual Pittcon Heritage Award.
The award, sponsored by the Pittsburgh
Conference on Analytical Chemistry and
Applied Spectroscopy and the Chemical
Heritage Foundation, recognizes individ-
uals whose entrepreneurial careers shaped
the instrumentation community, promot-
ed public understanding of the modern
instrumentation sciences, and high-
lighted the role of analytical chemistry
in world economies. Hach-Darrow will
accept the award at Pittcon 2003 in Orlan-
do. Hach-Darrow was president, COO,
and CEO of the Hach Co. from 1947 until
the firm’s sale in 1999, taking it from a
small, privately held reagent supplier to
a global public firm focused on water
analysis and testing (Chemical Heritage
Foundation press release). ◆

Rosette connect. Hierarchical self-assembly of compound 1 (lower right) into a six-membered
supermacrocycle (rosette, left) and resulting nanotube, top (upper center) and side (upper
right) views. Researchers say that by attaching molecules to the outside, they can change the
properties of the tube.

CF3CO2
–

NH2

HN

HN N

N

N
H

+

O

H

N O

O

O

O

O

O

1

O


	Advertisers: Advertisers
	Waters Corp: Waters Corp.              www.waters.com            Reader Service No. 18
	Metrohm AG: Metrohm AG                                www.metrohm.ch                         Reader Service No. 12


