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SciTECH Briefs

How ’Bout Them Apple Peels? 
“An apple a day keeps the doctor away,”
as the saying goes—or is it the apple peel? 

In a recent study, Rui Hai Liu and
colleagues at Cornell University (Ithaca,
NY) developed a “value-added” ingredient
from Rome Beauty red delicious apple peels
that could enhance the nutritional value
of various foods. Apple peels contain
high concentrations of phenolic compounds
that might assist in the prevention of some
cancers and cardiovascular diseases that
could occur as a result of oxidative stress.
The researchers suggest that apple peels,
which are a waste material in the manu-
facture of products like applesauce and

canned apples, have higher antioxidant
and antiproliferative activities and would
be a more effective ingredient than the
apple flesh.

One of the challenges in developing a
nonperishable apple peel product is to mini-
mize oxidation and limit the destruction
of the antioxidant agents. The Cornell
researchers either acid-treated or blanched
portions of the peels from randomly select-
ed apples and evaluated the effectiveness
of each preparation to preserve the phyto-
chemical content (J. Agric. Food Chem.
2003, 51, 1676–1683). 

The blanched peels had the highest
total phytochemical and flavonoid content
and, therefore, this method was selected
as the preferred pretreatment mecha-
nism for the study. Dried peel extracts
prepared by this method were evaluated,

along with fresh peels, for flavonoid, antho-
cyanin, and total phenolic content, as well
as water activity in the fresh peels. The
researchers found that blanching the peels
for 10 s and then freeze-drying them made
the most stable food ingredient.

The researchers then repeated the exper-
iment on a significantly (>100-fold) larger
scale. As expected, the total phenolic content
of the freeze-dried apple peel powder was
significantly greater than that of the fresh
peels; the flavonoid and anthocyanin
contents were also greater than that of
the fresh peels. 

Finally, the researchers examined apple
extracts added to human liver cancer HepG2
cells to determine if the extracts could
inhibit tumor cell proliferation. Spectro-
metric analysis showed that the “apples
without skin were less potent in inhibit-
ing HepG2 cell proliferation, whereas apples
with skins exerted greater inhibitions of
cell proliferation.” 

According to the authors, the “results
show that the combination of phyto-
chemicals in apples is critical to its potent
antioxidant activity and antiprolifera-
tive activity” and that this apple peel
powder is a promising additive for promot-
ing good health. Furthermore, with
millions of pounds of waste peels gener-
ated each year in New York State alone,
there is a ready source for producing it.

—Kimberly S. Cleaves ◆

Permissible Miscibles 
Even more striking than the classic case
of oil and water not mixing is the immis-
cibility of fluorocarbons and water. In the
lab, this is merely an interesting curiosi-
ty; but in the atmosphere, it has signifi-
cant consequences. 

Perfluorocarbons (PFCs) behave simi-
larly to chlorofluorocarbons (CFCs), which
cause ozone depletion and contribute to
the infamous ozone hole and its concomi-
tant risks of increased UV damage to life
on the planet. Immiscibility of fluorocar-
bons in water has been seen as one of
the depressing aspects of pollution control.
Even with the cessation of manufacture
and use, existing particles in the air are
thought to be a long-term problem. 

If fluorocarbons were miscible in water,
not only might they be sequestered with-
in microscopic droplets of water in upper
atmospheric clouds, but they might also
be brought down to the Earth as rain.
Recent work by Andrei Sommer and Ralf-
Peter Franke at the Central Institute of
Biomedical Engineering in Ulm, Germany
(Nano. Lett. 2003, 3, 321–324) hints that
this is, in fact, a conceivable occurrence.
On the basis of work that they did on the
effect of polystyrene nanospheres evapo-
rated on films, they found indications that
perfluorocarbons can be made miscible with
water in the laboratory. They speculated
that such a process might also occur natu-
rally in the stratospheric cloud layers—
indicating a means by which ozone killers
might be cleansed from the atmosphere.

The researchers induced miscibility by
incorporating polystyrene nanospheres
(60 ± 2.5 nm) into the water layered on
perfluorodecalin. Subsequent ultrasonica-
tion (and to a lesser extent, even manual
shaking or syringe-mixing) led to movement
of water-coated nanospheres into the
perflurodecalin layer to form a seemingly
stable emulsion. 

The authors believe that this provides a
physical picture of what might be happen-
ing in the atmosphere. Hydrocarbon pollu-
tants could act as cloud condensation nuclei,

Microscope mix. Evaporation of a water-based
nanosphere suspension that had been mixed
with perfluorodecalin created a deposition
pattern on the titanium surface that seemed
to reveal significant quantities of the fluoro-
carbon stored in the suspension. (Adapted
with permission from Nano. Lett. 2003, 3,
321–324.)



fulfilling the role of nanosphere aerosols
that, under the influence of the turbulent
stratospheric environment, could encour-
age the incorporation of CFCs into hydro-
meteors that subsequently rain down to
Earth. If this is indeed the case, the authors
suggest that this provides a new paradigm
for atmospheric pollutant dynamics.

—Mark S. Lesney ◆

Chip Shots 
Microfluidic technologies have had a signif-
icant impact on the development of high-
throughput low-volume assays, particu-
larly in the fields of genomics, drug
development, and medical diagnostics;
however, with the benefits of miniatur-
ization come the challenges of volumetric
accuracy. Microfluidic systems typically rely
on electrokinetic injection mechanisms
where sample is moved into the separation
chamber using an electric current.
Researchers have shown, however, that the
composition and quantity of the loaded
sample can vary from injection to injec-
tion because of fluctuations in the ratios
of the electrical fields applied to the
separation and injection channels, often
favoring compounds with a larger total
(electrophoretic plus electroosmotic) mobil-
ity. To address this biased injection,
Dominique Solignac and Martin Gijs,
researchers at the Swiss Federal Institute
of Technology Lausanne, recently devel-
oped an injection method that adds the
benefits of mechanical actuation to those
of electrokinetic pumping (Anal. Chem.
2003, 75, 1652–1657).

The researchers created microfluidic
chips (see figure) with the traditional cross-
shape where voltages between reservoirs

I and II drove sample separation and
voltages between reservoirs III and IV
pinched off the sample plug after injec-
tion. Unlike traditional chips, however,
reservoir III was covered (after filling) with
a 1.1-mm-thick molded poly(dimethyl-
siloxane), or PDMS, membrane that the
researchers could mechanically actuate with
an electromagnet. When it deformed the
membrane, the actuator created a pressure
pulse of 2.5–3 kPa that flushed sample
into the injection channel (the cross
junction). After the sample passed into
the separation path (0.1–1.0 s), the
researchers returned the actuator to its
original position.

The researchers compared their injec-
tion system to a second, nearly identical
chip that used electrokinetic pumping by
separating a mixture of calcein and fluo-
rescein. They found several clear advan-
tages to their system. Samples separated
using membrane actuation showed less
injection bias, which the authors believe
is the result of there being no electric field
in the sample reservoir. Also, the scientists
were more freely able to alter the sample
plug volume by adjusting the length of the
pressure pulse. Furthermore, the injec-
tion technique allowed multiple injections
and separations in a single channel in a
matter of seconds. The simplicity of this
strategy, according to the researchers’
report, opens the way for parallel hydro-
dynamic injections without the need for
integrated valves, multiport injection
systems, or pumps. “Pulsed pressure injec-
tion represents a serious alternative to elec-
trokinetic sample loading in microchip-
based separations.”

—Randall C. Willis ◆
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Science Bits
Chemists at the University of Montana
developed a submersible autonomous
spectrophotometric sensor for long-term
in situ measurements of natural water
pH (Anal. Chem. 2003, 75, 1844–1850)
. . . Liquid array-based multiplexed
immunoassays were designed at the
Lawrence Livermore National Labo-
ratory (Livermore, CA) and Tetracore,
Inc. (Gaithersburg, MD) for rapid simul-
taneous detection of biological warfare
agents (Anal. Chem. 2003, 75, 1924–
1930) . . . Fred Regnier and a colleague
at Purdue University (West Lafayette,
IN) developed a microfabricated enzyme
assay system (including a micromix-
er) that can be used to perform stop-
flow reactions (Anal. Chem. 2003, 75,
1786–1791) . . . Scientists from the
University of Pittsburgh and SACHEM,
Inc. (Austin, TX) studied lipase activ-
ity and stability in various ionic liquids
with findings that indicate lipases
exhibit greater stability in this media
than in organic solvents (J. Amer. Chem.
Soc. 2003, 125, 4125–4131) . . . Scien-
tists from the University of Maryland
(College Park) showed that the
heteroepitaxial growth of thin films
of BiFeO3 results in a crystalline struc-
ture not obtainable in the bulk form
that exhibits enhanced electrical and
magnetic properties (Science 2003, 299,
1719–1722) . . . Materials scientists
from the University of Oregon (Eugene)
demonstrated how DNA can be used
as a scaffold for the assembly of
extended, close-packed, ligand-stabi-
lized metal nanoparticle structures,
including line, ribbon, and branched
architectures (Nature Mat. 2003, 2,
272–277) . . . Robert Langer’s lab at
Massachusetts Institute of Technolo-
gy (Cambridge) developed an approach
to generate three-dimensional micro-
fabricated structures using very few
steps and a single photolithographic
mask (Angew. Chem., Int. Ed. 2003, 11,
1262–1265) . . . Researchers from
Symyx Technologies (Santa Clara, CA)
and The Dow Chemical Co. (Freeport,
TX) developed the first fully integrated
high-throughput screening methodol-
ogy for the discovery of new polyolefin
catalysts (J. Am. Chem. Soc. 2003, 125,
4306–4317).

Under pressure. Researchers have developed a microfluidic chip (left) that relies on mechan-
ical actuation (right) rather than electrokinetic forces to inject samples. (Adapted from
Anal. Chem. 2003, 75, 1652–1657.)
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