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No Waste in Space
Going where no man or
woman has gone before will
take a lot of efficiency. For
long-range space travel—a
trip to Mars, for instance—
to be feasible, it will require
a fully regenerative system in
which waste, such as inedible
crop portions, human excre-
ment, and general refuse, is
recycled. Incineration, widely
used for retaining useful
materials from waste generat-
ed by Earth-based industrial
processes, is considered a
highly promising approach
for material reclamation in
space, according to S. G.
Chang and colleagues at
NASA and the University of
California, Berkeley. But, say
the scientists, it has the same
disadvantage in space as it
does on Earth: emission and
accumulation of pollutants,
particularly NOx gas. 

Thus, a gas-cleaning
system that is practical for
use in a long-distance space
vehicle is necessary. The
researchers have recently
demonstrated that wheat
straw, an inedible byproduct
of wheat, is an effective
material for controlling NOx
emissions on space shuttles
(Energy Fuels 2003, 17,
1303–1310).

By hydroponically grow-
ing wheat, the crew would
have a source of food that
could be continuously gener-
ated. Heated to high temper-
ature, the wheat straw can be

converted to activated carbon,
which acts as a sponge for
NOx emissions without the
need for any additional ex-
pendable materials.

Using a furnace system
with reactors packed with the
wheat straw, the scientists
determined the optimal condi-
tions for effective NOx
control. They found that
carbonizing the biomass at
600 °C for 2 h and then acti-
vating it at 650 °C for another
hour were the most favorable
parameters for removing NO
(most of NOx flue gas from
combustion is NO). When
the activated carbon was
soaked in water (to remove
the high hydroponic mineral
content, which can reduce the
carbon surface area) before
NO absorption experiments,
100% NO-removal efficiency
was demonstrated for an
experiment in which NO-
containing gas was continu-
ously flowed through the
system for 2 h. 

By heating the system
further after NO absorption,
the pollutant can be reduced
to N2 (oxygen is absorbed
onto the activated carbon),
which can then be recycled
for other purposes, such as
replacing lost atmospheric
N2. At sufficiently high

temperatures and/or W/F
ratios (amount of carbon
relative to gas flow rate),
the scientists accomplished
100% reduction of absorbed
NO. Furthermore, upon the
reduction, carbon is regen-
erated that has improved 
NO absorption efficiency. 

Based on the wheat con-
sumption needs of a six-
member crew for a year-long
space mission and the amount
of activated carbon that could
result from this crop, the re-
searchers determined that
there would be more than
enough wheat straw on board
to sufficiently control NOx
emissions. 

David Filmore

Brain Tumor
Classification
The noninvasive techniques
of magnetic resonance imag-
ing (MRI) and magnetic
resonance spectroscopy
(MRS) have become two
of the most instrumental
methods used in the diagno-
sis of brain tumors. However,
few studies are available on
combining these technolo-

gies, and gathering and inter-
preting MR spectra and
images in a clinical setting
can be time-consuming.
Furthermore, clinicians often
are not familiar with spectral
interpretation, making effec-
tive diagnosis difficult. To
address these problems,
researchers Arjan W. Simon-
etti and colleagues from the
University of Nijmegen in
The Netherlands, recently
reported on a method using
proton magnetic resonance
spectroscopic imaging (1H-
MRSI) to histopathologically
determine tumors, based on
anatomical MR images. This
European Commission-fund-
ed project—INTERPRET—
for resonance-imaging spectra,
could provide a tremendous
improvement in efficiency
and diagnosis (Anal. Chem.
2003, 75, 5352–5361).

The researchers evaluated
16 patients with brain
tumors and 4 patients with-
out. They made cross-section
images of the brain of each
subject at four different
contrasts and obtained
stacked MR images. After
administering intravenous

gadopentetate
dimeglumine
(Gd-DTPA)
solution, which
affects the relax-
ation time of
water protons,
the researchers
collected
gadolinium
(Gd) images
and obtained
1H-MRSI 
spectra with
and without

K E Y  T E R M S : MS, sample
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(a) Brain tumor MR images of four patients,
(b) preprocessed spectrum, acquired from the indicated
voxel. (Adapted with permission from Simonetti, A. W.;
et al. Anal. Chem. 2003, 75, 5352–5361.)
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water signal suppression. 
Four glial classes of

tumors, from the histopathol-
ogy determined from the
patients with brain tumors,
were selected for further clas-
sification. Voxels—images
created from cross-sectional
images (or slices) of the
brain— were selected and
cerebrospinal fluid MR
images created. The
researchers applied three
different data analysis meth-
ods for interpretation of
specific brain metabolites,
one for quantitation of spec-
tral regions, and another for
principal-component analysis
for variance rationalization,
and the final method applied
was feature space for quanti-
tative analysis of voxel distri-
bution. These approaches
allowed the researchers to
resolve three of the four
selected glial tumor classes,
which they used to classify
each voxel, thus generating
probability maps of voxel
classification matrices from
MRS and MRI data analysis.

Using these methods, the
researchers were able to clas-
sify brain tumors with math-
ematical direct probability
identifiers. According to
Simonetti, the feature space
method “was slightly better”
and could be “used to identi-
fy tumor classes that are not

separable.” Although the re-
searchers’ methods recognize
tumor classes, the classifica-
tion can be limited because
there are many different
types of tumors. The Simon-
etti team approach, however,
provides an important and
critical parameter of classify-
ing glial tumors in brain
tumor diagnosis.

Kimberly S. Cleaves

Fish-Killing
Chemotherapies 
Molecules from plants and
other natural sources are
providing many impressive
drugs, especially in the area
of cancer treatment and
prevention. The cancer
preventive agent Taxol, for
example, was isolated from
the Pacific yew. However,
because chemotherapy agents
work by killing cells, even
some healthy ones, avenues
of research have focused on
organisms that produce
toxins for defense.

This focus has spurred
further searches for possible
anticancer agents from poi-
sonous plants and animals
around the globe. In a recent
study, A. Douglas Kinghorn
and colleagues at the Univer-
sity of Illinois at Chicago,
Florida International Univer-
sity, and Instituto Nacional

de Medicina Tradicional
in Peru, discovered new
flavonoids and several other
compounds that have chemo-
preventive activity in a tropi-
cal fish-poisoning plant,
Tephrosia toxicaria (Sw.) Pers.
( J. Nat. Prod. 2003, 66,
1166–1170).

The plant was chosen for
further investigation because
extracts from the plant signif-
icantly induced an enzyme,
quinone reductase (QR), in
cultured mouse hepatoma
cells. Induction of this enzyme
is thought to be part of the
mechanism that protects cells
against cancer. The hepatoma
assay was used to monitor
the fractionation of the
extract, identifying the frac-
tions that contained active
compounds. The resulting
molecules were isolated and
then characterized using
NMR (1H, 13C, and 2D)
spectroscopy and MS. 

As a result, a new

butenylflavanone, (2S)-5-
hydroxy-7-methoxy-8-[(E)-
3-oxo-1-butenyl]flavanone,
and a new rotenoid, 4´,5´-
dihydro-11,5´-dihydroxy-
4´-methoxytephrosin, were
discovered. The new butenyl-
flavanone is the first example
of a flavonoid with a 3-oxo-1-
butenyl group, but the
compound proved to not
affect the growth of pre-
neoplastic lesions in mouse
mammary organ cell cultures.
Three previously know active
compounds were also found:
isoliquiritigenin, genistein, 
and chrysoeriol. Of these,
isoliquiritigenin was shown 
to inhibit tumor growth, as
did another compound from
the extract, which did not
induce QR, α-toxicarol. The
researchers indicate that these
compounds warrant further
study to determine their anti-
cancer possibilities and
method of action. 

Michael J. Felton ◆

Smoke exposure indicator.
Using LC-MS, researchers from
the National Center for Environ-
mental Health determined the
amount of solanesol, a naturally
occurring component in tobac-
co, in cigarettes. The tandem MS
method provides a noninvasive
method for measuring main-
stream tar and nicotine smoke
delivery in various smoking situ-
ations (Environ. Sci. Technol.
2003, ASAP).

Protein isolator. Re-
searchers at Vanderbilt Univer-
sity and Chonnam National
University in Gwangju, Korea,
reported using a foam fractiona-
tion method to extract mimosa
seed protein for concentrating,
transferring, and isolating
hydrophobic proteins (Ind. Eng.
Chem. Res. 2003, ASAP).

Rare finding. Researchers
from the University of Helsinki
reported two new organic com-

pounds containing rare-gas
elements: HKrC4H and HXeC4H
(J. Am. Chem. Soc. 2003,
ASAP).

At ultrasmall volumes.
Scientists at the University of
Arkansas and Ruhr-Universität
Bochum in Germany developed
a new approach for the dispens-
ing and analysis of picoliter
volumes without needing to
protect from evaporation. The
method of analysis was fast-

scan cyclic voltammetry (Anal.
Chem. 2003, ASAP).

Nobel on board. Nobel
laureate Hartmut Michel joined
the editorial board of the jour-
nal Angewandte Chemie.
Michel received the Nobel 
Prize in Chemistry in 1988 
with Johann Deisenhofer and
Robert Huber for the determina-
tion of the three-dimensional
structure of a photosynthetic
reaction center.

Science Bits 

(1) butenylflavanone, (2S)-5-hydroxy-7-methoxy-8-[(E)-3-oxo-1-butenyl]
flavanone, (2) rotenoid, 4´,5´-dihydro-11,5´-dihydroxy-4´-methoxytephrosin.
(Adapted with permission from Kinghorn, A. D.; et al. J. Nat. Prod. 2003, 66,
1166–1170.)


