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Fifty Years Ago in the Southwest Retort

Apologies. This column began in 1998
when The Southwest Retort reached its 50"
birthday! To my knowledge it has always
appeared every month since, except for last
month when I was tied up with a family
medical emergency. I hope that never hap-
pens again. Remember that, thanks to pre-
vious Managing Editor Jim Marshall, all
old issues of this magazine are available
online through the University of North Tex-
as library. To make up for last month, this
column will have items from both the De-
cember, 1971, and January, 1972, issues of
The Retort.

The upcoming ACS tour speakers for Janu-
ary are Welch Professor Malcolm Dole of
Baylor and Dr. Richard Cadle of the Na-
tional Center for Atmospheric Research.
Prof. Dole’s topics are “The Radiation
Chemistry of  Polyethylene” and
“Molecular Beams of Macroions.” Dr.
Caudle will speak on either “Formation and
Chemical Reactions of Atmospheric Parti-
cles” or “The Nature and Cure of Photo-
chemical Smog”

Wilfred T. (Doc) Doherty, age 73, Presi-
dent of the Robert A. Welch Foundation,
died in Houston on Dec. 16. Dr. Henry
Shine, Chair of the Chemistry Department
at Texas Tech University, had these words
of tribute. “Doc Doherty was a down-to-
earth, blunt business man, who devoted the
last decade or so of his life to the growth of
chemistry in Texas.

Dr. Bruno J. Zwolinski of Texas A&M
University, most recent winner of the ACS
Southwest Regional Award, gave his award
address at the recent ACS Southwest Re-
gional Meeting in San Antonio. Two facul-
ty members from Tarleton State College,

Dr. Thomas Hinkson and Mr. Gerald
Brooks, gave presentations at the San An-
tonio regional meeting. Dr. Donald Rapp
of UT-Dallas was an invited symposium
speaker at the regional meeting. All the
chemistry faculty from TCU attended the
Welch meeting in November in Houston.
Dr. Daniel Blake from UT-Arlington re-
ceived a $5050 grant from Research Corpo-
ration. At the University of Arkansas Dr.
Lothar Schafer was one of 16 scientists to
receive a Teacher-Scholar Grant from Re-
search Corp.

The ACS tour speakers for February will be
Dr. John R. Thirtle of Eastman Kodak
speaking on “The Inside Story of Color
Photography,” Dr. John F.
Baxter of the University of
Florida lecturing on “The
Knowledge Explosion, the
Teacher, and TV,” and Dr.
Kenneth Kustin of Brandeis
University talking on “Fast
Reactions.”

Compiled by pr, Harold Werbin of UT
E.Thomas  _Dgllas has been selected
Strom as the new Editor of The
Southwest Retort, succeeding Dr. Herman
Custard of the Mobil Field Research La-
boratory. Dr. Custard will also be Chair of
the DFW ACS Section this year. Ten North
Texas State chemistry faculty attended the
San Antonio ACS regional meeting, giving
a total of 14 presentations. NTSU faculty
member Dr. James L. Marshall gave a
seminar on NMR at the University of Okla-
homa. At the Mobil Field Research Lab
Dr. Donald E. Woessner gave a seminar
on pulsed NMR at UT-Austin. The chemis-

Continued on page 13
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From the ACS Press Room

SARS-CoV-2 Protein Interacts with Parkinson’s Protein,
Promotes Amyloid Formation

“Interactions between SARS-CoV-2 N-
Protein and a-Synuclein Accelerate Amyloid
Formation”

ACS Chemical Neuroscience

Case reports of relatively young COVID-19
patients who developed Parkinson’s disease
within weeks of contracting the virus have
led scientists to wonder if there could be a
link between the two conditions. Now, re-
searchers reporting in ACS Chemical Neuro-
science have shown that, at least in the test
tube, the SARS-CoV-2 N-protein interacts
with a neuronal protein called a-synuclein
and speeds the formation of amyloid fibrils,
pathological protein bundles that have been
implicated in Parkinson’s disease.
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In addition to respiratory symptoms, SARS-
CoV-2 can cause neurological problems, such
as loss of smell, headaches and “brain fog.”
However, whether these symptoms are
caused by the virus entering the brain, or
whether the symptoms are instead caused by
chemical signals released in the brain by the

immune system in response to the virus, is
still controversial. In Parkinson’s disease, a
protein called a-synuclein forms abnormal
amyloid fibrils, leading to the death of dopa-
mine-producing neurons in the brain. Inter-
estingly, loss of smell is a common premotor
symptom in Parkinson’s disease. This fact, as
well as case reports of Parkinson’s in
COVID-19 patients, made Christian Blum,
Mireille Claessens and colleagues wonder
whether protein components of SARS-CoV-2
could trigger the aggregation of a-synuclein
into amyloid. They chose to study the two
most abundant proteins of the virus: the spike
(S-) protein that helps SARS-CoV-2 enter
cells, and the nucleocapsid (N-) protein that
encapsulates the RNA genome inside the vi-
rus.

In test tube experiments, the researchers used
a fluorescent probe that binds amyloid fibrils
to show that, in the absence of the corona-
virus proteins, a-synuclein required more
than 240 hours to aggregate into fibrils. Add-
ing the S-protein had no effect, but the N-
protein decreased the aggregation time to less
than 24 hours. In other experiments, the team
showed that the N- and a-synuclein proteins
interact directly, in part through their oppo-
site electrostatic charges, with at least 3—4
copies of a-synuclein bound to each N-
protein. Next, the researchers injected N-
protein and fluorescently labeled a-synuclein
into a cell model of Parkinson’s disease, us-
ing a similar concentration of N-protein as
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would be expected inside a SARS-CoV-2-
infected cell. Compared to control cells
with only a-synuclein injected, about twice
as many cells died upon injection of both
proteins. Also, the distribution of a-
synuclein was altered in cells co-injected
with both proteins, and elongated struc-
tures were observed, although the research-
ers could not confirm that they were amy-
loid. It’s unknown whether these interac-
tions also occur within neurons of the hu-
man brain, but if so, they could help ex-
plain the possible link between COVID-19
infection and Parkinson’s disease, the re-
searchers say.

The authors acknowledge funding from
Stichting ParkinsonFonds.

Science Laboratory ManagerFor a descrip-
tion of primary job duties, required qualifications,
and details on how to apply, please see:

https://mcm.peopleadmin.com/postings/3750

McMurry University is committed to an edu-
cational and working environment that pro-
vides equal opportunity to all members of the
university community and prohibits unlawful
discrimination on the basis of race, color, gen-
der, national origin, age, genetic information,
disability or veteran status, in employment or
the provision of services, in accordance with
applicable federal, state and local laws. Dis-
crimination on the basis of sexual orientation
is also prohibited pursuant to University poli-

cy.

2021 DFW Section Officers
Chair: Trey Putnam
Chair-elect: Mihaela C. Stefan
Past Chair: Mihaela C. Stefan
Treasurer: Martha Gilchrist
Secretary: Heidi Conrad

Councilors:

Mary Anderson, Linda Schultz, E.
Thomas Strom, and Jason McAfee

Alternate Councilors:

Michael Bigwood, John Mcllroy,
Daniela Hutanu, and Danny Tran

POSITIONS AVAILABLE

Texas Christian University (Fort
Worth, TX) is looking to hire several
adjuncts to supervise General Chem-
istry Labs in Spring 2022. Ph.D. pre-
ferred, M..S. or Ph.D. in progress will
be considered. Post-docs looking for
teaching experience or retired teach-
ers are encouraged to apply.

Send your resume to
kayla.green@tcu.edu
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From the ACS Press Room

People with IBD have more Microplastics in Their Feces,
Study Says

“Analysis of Microplastics in Human Feces
Reveals a Correlation between Fecal Micro-
plastics and Inflammatory Bowel Disease
Status”

Environmental Science & Technology

Microplastics — tiny pieces of plastic less
than 5 mm in length — are everywhere, from
bottled water to food to air. According to re-
cent estimates, people consume tens of thou-
sands of these particles each year, with un-
known health consequences. Now, research-
ers reporting in ACS’ Environmental Sci-
ence & Technology found that people with
inflammatory bowel disease (IBD) have
more microplastics in their feces than healthy
controls, suggesting that the fragments could
be related to the disease process.

The prevalence of IBD, which includes
Crohn’s disease and ulcerative colitis, is ris-
ing globally. Characterized by chronic in-
flammation of the digestive tract, IBD can be
triggered or made worse by diet and environ-
mental factors. Microplastics can cause intes-
tinal inflammation, gut microbiome disturb-
ances and other problems in animal models,
so Faming Zhang, Yan Zhang and colleagues
wondered if they could also contribute to
IBD. As a first step toward finding out, the
researchers wanted to compare the levels of
microplastics in feces from healthy subjects
and people with different severities of IBD.

The team obtained fecal samples from 50
healthy people and 52 people with IBD from

different geographic regions of China. Analy-
sis of the samples showed that feces from
IBD patients contained about 1.5 times more
microplastic particles per gram than those
from healthy subjects. The microplastics had
similar shapes (mostly sheets and fibers) in
the two groups, but the IBD feces had more
small (less than 50 pum) particles. The two
most common types of plastic in both groups
were polyethylene terephthalate (PET; used
in bottles and food containers) and polyam-
ide (PA found in food packaging and tex-

g tiles).  Peo-

o : , ple with
bl /ff e " , more severe
/ i IBD symp-
ke toms tended

L to have

higher lev-

els of fecal microplastics. Through a ques-
tionnaire, the researchers found that people in
both groups who drank bottled water, ate
takeaway food and were often exposed to
dust had more microplastics in their feces.
These results suggest that people with IBD
may be exposed to more microplastics in
their gastrointestinal tract. However, it’s still
unclear whether this exposure could cause or
contribute to IBD, or whether people with
IBD accumulate more fecal microplastics as
a result of their disease, the researcher say.

The authors acknowledge funding from
the National Natural Science Foundation of
China.
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Now accepting applications for fall 2022
Ph.D Program

The Department of Chemistry and Biochemistry at the University of Texas at Dallas
is now accepting applications for the fall 2022 Ph.D. program. We have 24 tenure-
track research active faculty, 8 professors of instruction, and 120 graduate students.
The Ph.D. program focuses on innovation and problem-solving in interdisciplinary,
cutting-edge research areas such as organic and inorganic materials, nanotechnology,
biochemistry, and polymer chemistry, preparing graduates with the following skills:

o Laboratory and chemical synthesis skills

e Independent research

e Operation of modern analytical instrumentation
e Problem-solving skills and critical thinking

e Creativity and innovation in experimental design
e Scientific writing and communication

o Career guidance and networking opportunities

We can waive the application fee based on requests from graduate student appli-
cants.

https://chemistry.utdallas.edu/research-faculty/

https://graduate-admissions.utdallas.edu/steps-to-admission/apply-now/

Scan for answers to FAQ and an Application Link!
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From the ACS Press Room

Devising new Meat Alternatives with 3D Printing — and
Cocoa Butter

“3D Printing of Soy Protein- and Gluten-
Based Gels Facilitated by Thermosensitive
Cocoa Butter in a Model Study”

ACS Food Science & Technology

No longer just a dream of vegetarians and ve-
gans, fake meat is becoming more widely
available in grocery stores and restaurants.
And more options are almost certainly on the
way. In a study reported in ACS Food Sci-
ence & Technology, one team has developed
a new combination of plant-based ingredients
tailored for 3D printing meat alternatives.
Their most successful recipes required an
odd-sounding addition: cocoa butter, derived
from cocoa beans of chocolate fame.

From animal welfare to environmental sus-
tainability, there are plenty of reasons people
choose to avoid eating meat derived from an-
imals. Many current meat alternatives rely on
plant-based proteins, most often from soy
and wheat, which can readily mimic the tex-
ture and nutritional value of the real thing.

While 3D printing has already been tested for

meat alternatives, none of the current formu-
lations include proteins from these particular
plants. So, Songbai Liu and Shanshan Wang
wanted to figure out an approach to making a
meat “dough” with soy and wheat protein
that could be produced effectively with a 3D
printer.

ed their concoctions based on the accuracy
with which the dough could be laid down by
the printer and how well it held its form.
They also examined its texture and micro-
structure. The experiments revealed the im-
portance of several additional ingredients,
including the emulsifier Tween-80 and sodi-
um alginate to control the texture. Heat-
sensitive cocoa butter turned out to be a par-
ticularly important ingredient, making the
dough more fluid at warm temperatures for
printing, but then hardening afterward at
room temperature, allowing the dough to re-
tain its printed shape. One drawback, howev-
er, is that people who cannot eat wheat gluten
or soy because of allergies or celiac disease
would not be able to partake of the new alter-
natives. To address this issue, the researchers
attempted to replace the soy protein with that
. from peas, but
the resulting
dough was too
soft for printing.
Even so, these
| experiments
ave identified a
" new strategy for
55 formulating meat

That’s not cookie dough — it’s alterrlllatlves ui_
a meat alternative created with a 118 this versatile
3D printer and plant-based in- technology, ac-

gredients, including cocoa but- cording to the

The researchers tested soy and wheat pro- ter. researchers.

tems in formutatlons contgmmg several other Continued on Page 13

ingredients using a 3D printer. They evaluat-
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From the ACS Press Room

An Ice-inspired Lubricant Improves Osteoarthritis
Symptoms in Rats

“Ice-Inspired Lubricated Drug Delivery
Particles from Microfluidic Electrospray
for Osteoarthritis Treatment”

ACS Nano

With the Winter Olympics approaching,
many people will soon be tuning in to watch
events that take place on ice, such as figure
skating, speed skating and ice hockey. An
ultrathin, super-lubricating layer of water on
the ice’s surface is essential for skaters’
graceful glides. Inspired by this surface, re-
searchers reporting in ACS Nano have de-
veloped a treatment for osteoarthritis that
enhances lubrication and reduces friction
and inflammation in a rat model of the dis-
ease.

Osteoarthritis, a chronic disease common in
middle-aged and older people, is character-
ized by persistent inflammation and degen-
eration of cartilage in the joints. Anti-
inflammatory drugs can help relieve pain
and inflammation, but long-term use can re-
duce their effectiveness or cause gastrointes-
tinal problems. Corticosteroids injected di-
rectly into the joint provide temporary relief,
but frequent treatments can sometimes dam-
age the cartilage. Yuanjin Zhao and col-
leagues wanted to develop drug delivery
particles that, when injected into a joint,
could safely enhance lubrication and de-
crease inflammation.

The researchers based their particles on hya-
luronic acid (HA), a natural polysaccharide
already used as a lubricant to treat osteoar-

thritis, but this molecule degrades rapidly in-
side the body. So the researchers used a mi-
crofluidic device to make tiny methacrylate
anhydride-HA gel par-
_L‘.} ticles, which they rea-
ol 2 soned might be strong-
=~y er and persist longer in
mthe body than an HA
. solution. To enhance
the lubrication of the particles, the team coat-
ed them with 2-methylacryloyloxyethyl phos-
phorylcholine (MPC), which has positively
and negatively charged chemical groups that
attract a thin layer of water, similar to ice. In
addition, the particles’ pores were loaded with
an anti-inflammatory drug, which could be
slowly and continuously released. The re-
searchers then injected drug-loaded HA-MPC
particles into the knee joints of rats with early
-stage osteoarthritis. The joints of treated rats
were more lubricated and had less cartilage
destruction, joint friction and inflammation
compared with a control group. The treated
rats also expressed higher levels of collagen II
and aggrecan, two markers of healthy carti-
lage. The particles have great potential for
clinical applications, but first they must un-
dergo additional animal and biosafety tests,
the researchers say.

The authors acknowledge funding from the
National Key Research and Development Pro-
gram of China, the National Natural Science
Foundation of China, the Natural Science
Foundation of Jiangsu and the Shenzhen Fun-
damental Research Program.
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From the ACS Press Room
Making apple spirits taste better

“Monitoring of Carboxylic Acids by In-
Line Conductivity Measurement to De-
termine Optimum Distillation Strategy
for Distilling Apple Spirits”

ACS Food Science & Technology

The holiday season is a time of celebra-
tions and festive drinks, some of which
are made with apple liquors. These classic
spirits have a long history, and surprising-
ly, many decisions about their processing
are still subjectively determined. Now, re-
searchers in ACS Food Science & Tech-
nology report that measuring the liquor’s
conductivity could give a more objective
assessment, and they also found a way to
make the process more energy-efficient.

For hundreds of years, apples have been a

good base for liquors, such as Calvados in
France and applejack in the U.S., because
they’re full of sugar and desirable flavors.
As the mashed fruit ferments, alcohol
evolves along with additional flavor com-
pounds, which add to the complex taste of

the final liquor. Distilling the fermented apples
with heat concentrates the alcohol and re-
moves unpleasant fermentation byproducts,
such as carboxylic acids that can impart un-
clean, rancid, cheesy and sweaty flavors. Most
producers use batch columns to make apple
spirits because it provides a clean-tasting, high
-alcohol distillate in a large volume. But the
exact time to stop the distillation process —
and achieve the most flavorful liquor — has
been  uncertain.  Previously, = Andreas
Liebminger and colleagues showed that a rap-
id increase in apricot brandy distillate’s con-
ductivity reliably indicates the ideal time to
stop the distillation. So, the researchers want-
ed to see if this would also hold for apple lig-
uors.

The researchers crushed and fermented apples
into a mash, which they distilled in a German-
style batch column still. As the mash was heat-
ed, they continuously monitored the conduc-
tivity of the distillates and measured the levels
of nine carboxylic acids. They found that as
the conductivity rose, so did the levels of the
bad-tasting carboxylic acids. In additional
tests to find a more energy-efficient distilla-
tion strategy, they noted that heating up the
mash too quickly produced a distillate with
lower conductivity and fewer of the unwanted
flavor compounds, but it smelled bland. In
contrast, raising the temperature of the still’s
cooling tower produced a liquor with a good
aroma intensity, while also reducing the car-
boxylic acid levels. By keeping the cooling
tower a few degrees warmer, the researchers
didn’t expend as much energy overall com-
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From the ACS Press Room

pared to the conventional approach. The re-
searchers say that monitoring the conductivi-
ty in the distillates afforded them a simple
way to identify the best conditions for pro-
ducing apple spirits with the most desirable
quality and taste.

The authors do not acknowledge a funding
source for this study.

“Devising new Meat Alter-
natives
Continued from page 10

The authors acknowledge funding from
the National Key R&D Program of China,
the Zhejiang Public Welfare Technology Re-
search Program, the Qinghai Science and
Technology Program and the Foundation of
Fuli Institute of Food Science at Zhejiang
University.

LAB SAFELY
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“THAT GUY”
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3 +hou9h+ you
said the chemical
composition for
water was H 1o 0.

Fifty Years Ago

Continued from page 5

try faculty of East Texas State University
gave eleven presentations at the regional
meeting in San Antonio. In January Dr.
Lynn A. Melton joined the UT-Dallas
chemistry faculty.

At Baylor University Dr. W. O. Milligan,
Director of Research at the Welch Founda-
tion, was presented with the 1971 ACS
Southeastern Texas Section Award. In the
Southeastern Texas ACS Section, Profes-
sional Relations Committee Chair Dr. J. M.
Fitzgerald arranged for a six week course
on “Introduction to Polymer Chemistry” to
be given on Monday nights at the University
of Houston.

The San Antonio ACS Section has hosted
one of the most successful regional meetings
for 1971, with 981 registrants and 420 pa-
pers presented.

At Eastern New Mexico University, Dr. R.
G. Taylor has received a $6100 grant from
the New Mexico Water Resources Research
Institute.
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http://en.most.gov.cn/programmes1/200610/t20061009_36224.htm

From the Editor

What can you make with a 3D printer? Almost anything, as I discovered. After
reading the article on 3D printed vegetarian “meat,” googling revealed a plethora of
projects. As well as figurines, vases, tree ornaments, and the like, that includes
guitars, kazoos, camera lenses, precision tweezers, scissors, pliers, bicycle frames,
records (as in LPs)...and laboratory equipment.

https://all3dp.com/2/3d-printed-lab-equipment-great-curated-models-to-3d-print/

https://open-labware.net/

https://www.thingiverse.com/thing:1483

This last is a centrifuge head designed to fit on a rotary tool;
used with a drill at 3000 RPM, the Dremelfuge will deliver
over 400g,

Here are a few photos of printed objects and some general info links. The bird clock
requires assembly, and the birdhouse is for a high wren district.

https://www.pcmag.com/news/3d-printing-what-you-need-to-know

https://www.allthat3d.com/3d-printing-make/

https://all3dp.com/2/3d-printing-apps/ wjjlo )
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