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The Chemistry Behind
Your Favorite Brew
It’s March — which means St. Patrick’s Day, green beer,
and Dogfish Head! This month we will be hosting Ian
Farrell, an analytical chemist from Dogfish Head Brewery,
at our section meeting in Dover on March 16. We are excited
to have Ian in attendance, and I am looking forward to his
presentation, “Dogfish Head Quality Assurance.”

Marge Christoph passed away last
week at the age of 97. She was an active
member of our Delaware Section for
over 50 years, a life-long member of
the American Chemical Society and
recognized for teaching both Math
and Chemistry at St. Mark’s High
School for 40 years. She was a member
of the Education Committee and
organized the Science Olympiad in
Delaware for many years where she
was responsible for giving competitive
chemistry exams.
She graduated with a degree in
chemistry from Ursuline College in
Ohio and received a Master’s degree
from Case Western Reserve University
in Ohio where she met her husband.
They were married in 1950 and she
began her career as the first woman
chemist working for Standard Oil in
Ohio. While working for Standard Oil
she received a patent on a machine
for testing engine oil that she was
very proud to tell you.
She and her husband later moved to
Delaware where her husband was
hired as a research chemist at
(Continued on page 4)

Because we are celebrating beer this month, I would like
to take some time to talk about the chemistry behind
your favorite brew. The bitterness in beer comes from
the addition of hops, the flowering structure of Humulus
lupus. Hops contain bitter
phenolic-like compounds
called α-acids, which include
the compounds humulone
and cohumulone. Because
Delaware ACS Chair
cohumulone contains one less
2019
carbon than humulone, it is
more water soluble, and hop
varieties that have contain a
large percentage of cohumulone (>35% of total α-acids) will
produce very bitter beers.

FPO

Rob Mishur

In addition to imparting a bitterness to beer, hops
also contain many compounds that are responsible
for their unique flavor, and the ratio of these components determine the flavor characteristics of the
different hop varieties. These compounds include
terpenes such as humulene and myrcene (citrus
and pine flavors), as well as alcohols such as linalool
(floral and spicy) and geraniol (floral, herbal).

Designer Yeasts
Have you ever had a German hefeweizen and
wondered where the banana and clove flavors
come from? No, the brewer did not add a bunch of
bananas to the boil – that flavor is coming from
isoamyl acetate, one of the esters that is
(Continued on page 3)
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MARCH TO SPRING
The month of March often leads into spring, but often
includes major snowfalls. The month is often a mixed bag
as we feel the urge to clean up the yard and tend to the
lawn. Be prepared for a surprise or two!

Alfred Bader

David Bader Photo

I was sorry to hear of his death on December 23 in Milwaukee,
Wisconsin at age 94.
He was born in 1924 in Austria. He escaped Nazi-occupation and
made it to Canada as a refugee in 1941. Queens University in
Kingston, Ontario took him in, a move that he repaid many times over.
He and his wife Isabel made gifts “including a world-class performing
arts center, a superb collection of historical European art — including
three Rembrandts — and an international study center in England.
They also endowed chairs in art history and chemistry.”
Alfred earned his PhD in Organic Chemistry at Harvard. He then took a
job in Milwaukee. Soon he and a friend founded the Aldrich Chemical
Company in a rented garage. His friend soon sold his share to Alfred
who greatly expanded the firm in Milwaukee. Eventually he merged
with Sigma Chemical.
I first met Alfred when he visited the University of Wisconsin-Eau Claire. We were good customers and he took an interest in
us. On one such visit, he gave a Chemistry Seminar, then a lecture in the School of Business, followed by a lecture in our Art
Department. He was a man of many talents!
At one point he agreed to loan us some of his paintings for an exhibit in the Art Department Gallery. I drove down to his home in
Milwaukee on a Saturday morning with the Art Department Chair and another painter. He lived in a large old Victorian home, not
a mansion as I anticipated. There were paintings everywhere! After about an hour of looking at some of his collection, he took us
to the Aldrich headquarters building to look at more paintings in offices and conference rooms. He then treated us to lunch at his
club on the shore of Lake Michigan.
The Art Department went all out for the opening of the Bader Exhibit. We had a very nice catalog which Alfred helped fund. It was
truly a grand event.
Alfred’s good deeds would take several pages to list. However, I’ll point out that Alfred was a great supporter of the ACS.
May he rest in peace.

The Crode Fiasco
I trust that you recall the near disaster on November 25 when a large
leak of ethylene oxide caused the shutdown of the Delaware Memorial
Bridge for 8.5 hours. This compound is flammable, explosive and a
carcinogen — a real triple threat!
Luckily there was no fire or explosion. However, that long exposure to
ethylene oxide may cause a number of victims to get cancer.
Now I am concerned that DNREC will permit the Croda plant to reopen.
The manufacture of such a dangerous compound in that location
would be a major mistake! That plant should be moved to a remote
location where another leak would be less dangerous. I propose the
old Standard Chlorine plant site, now a Superfund Site, located just
north of the PBF Refinery in Delaware City. Thanks for reading!

Al Denio
Delaware ACS
Bulletin Contributor

Rob Mishur’s

The Chemistry Behind
Your Favorite Brew
Continued from page 1

produced by yeast during the fermentation process. And the clove flavor? That’s
4-vinyl guaiacol. The amount and types of esters produced depend on the yeast
strain used, as well as the temperature at which fermentation occurs. Because some
traditional beer styles rely on a specific strain of yeast to produce the flavor profile,
brewers stick with the traditional yeasts, even though the fermentation process is
sometimes slow and inefficient. Now, thanks to CRISPR technology, scientists can
create new yeast strains in the lab. In addition to being able to increase the efficiency
of the yeast while retaining classic flavor profiles, this technology also shows promise
in being able to create yeasts that produce unique esters and new flavors.

Peep Eyes
As I am writing this, I am also thinking about what I will be brewing next
weekend — a maibock made with over
a pound of marshmallow Peeps. The
last time I made this beer several years
ago I noticed something very
peculiar — after melting down the peeps and adding them to the boiling wort (the
liquid grain extract prior to fermentation) the eyeballs remained intact and floated on
top. It turns out they are made of carnauba wax, an edible wax made from the leaves
of a palm. Carnauba wax is composed mostly of aliphatic esters and diesters, and so
is insoluble in water.

Dilly Dilly
Those of us who watched the Super Bowl this past month may have noticed a new
commercial for Budweiser, where they tease Miller and Coors for using corn syrup in
their beer. Eagle-eyed viewers may have also noticed the presence of a large
container labeled “Rice” in the background of the Budweiser “brewery” near the
beginning of the commercial. Corn and rice are used by large scale brewers as
adjunct, or filler grains, because they are cheaper than other grains such as barley,
wheat, and rye. Neither corn nor rice impart much in the way of color or flavor to
the beer, though some people have reported tasting a “creamed corn” note in Miller
Lite (I, however, cannot detect this myself). Use of either is verboten according to the
Reinheitsgebot, the 1516 German beer purity law. So, while true, this commercial is
misleading because to a beer purist, rice is no better than corn!

“Dogfish Head
Quality Assurance:
We don’t make the
beer you drink, we
make the beer you
drink better”
March 16th, 1:00 - 3:00 PM
Grey Fox Grille and Public House
140 S State St, Dover, DE 19901
Cost: Free
For more information and
to register please visit —
www.delawareacs.org
Originally from Reading, PA, I had an
early interest in the sciences, and like
most science minded folks going into
college, I wanted to be a medical doctor.
After 3 years of working on unnatural
amino acid incorporation into proteins
at Franklin & Marshall College, I quickly
realized that medicine wasn’t for me,
and decided to attend graduate school
for chemistry at the University of
Pennsylvania. While working under Dr.
Barry Cooperman, I helped determine
the kinetics of tRNA release from
bacterial ribosomes during protein
synthesis. After a short stint in the
biotech sector making fluorescently
labeled tRNAs, and an even shorter
stint at SPI Pharma in Lewes, DE, I
managed to find my dream job as the
“Off-centered Analytical Chemist” at
Dogfish Head Craft Brewery where I’ve
been for about 3 years.

Cheers,
Rob
References:
Fix, G. Principles of Brewing Science: A Study of Serious Brewing Issues, 2nd ed.; Brewers Publications: Boulder, CO, 1999.
Frischkorn, K. Is This Man the Dr. Frankenstein of Beer?
https://www.eater.com/beer/2016/11/7/13544914/gmo-beer-yeast (accessed Feb 7, 2019).
Reis, M. How to Identify Yeast Flavors in Beer: Esters, Phenols, and Alcohols.
https://drinks.seriouseats.com/2013/01/how-to-identify-yeast-character-in-beer-what-are-estersphenols-alcohol.html (accessed Feb 7, 2019).

Ian Farrell
Analytical Chemist
Dogfish Head Brewery
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DuPont and she was hired as a
teacher at St. Mark’s High School in
Newark. She taught chemistry there
from 1969 -2009. She was a devoted
teacher and mother of five children
and received the first Delaware
Section Award, the Emma June
Tillsmans-Skolnik award in 1985. In
1987 she was recognized nationally
as a teacher of the year and received
the Presidential Award for Excellence
in Mathematics and Science Teaching
from President Nixon.
She taught many students, participated in many of our local section
meetings and National Chemistry
Week. While at St. Mark’s High School
was considered and appreciated
as an ambassador for enrollment.
She wanted her students to excel
in chemistry and was proud of their
academic achievements.
She lived in Elkton, MD on a farm
with her husband Frank Christoph,
a retired DuPont research chemist
and World War II veteran. She will be
buried next to her husband in the
columbarium in Arlington National
Cemetery.
Donations are requested in lieu of
flowers to Immaculate Conception
Church or to St. Mark’s High School,
in care of Hicks Home for Funerals,
hickshomeforfunerals.com.
Norman W. Henry III, MS, CIH
Alternate Councilor 2019

MORE FROM AL DENIO
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The Antibiotic Problem
There was a scary article by Megha Satyanarayana in the December
10/17 issue of C & E News. It seems that pathogenic bacteria
continue to find ways to render antibiotic drugs ineffective. Many of
our traditional drugs no loner work. It keeps getting harder to find
new antibiotics that are truly unique. And then after a period of
time, they too become ineffective. Good luck if you are
working to develop new antibiotics. Your success could
help civilization survive!

Cannabis as Medicine
This was the title of the January 16th talk by Sara Jane
Ward, Assistant Professor of Pharmacology in the
Lewis Katz School of Medicine at Temple University.
There was a very good turnout for the meeting even
though she provided no free samples.
Medical marijuana is now legal in over 30 states,
including Delaware. Recreational use is now legal in several states, including the
entire Left Coast from Mexico to Canada! Last year Canada approved marijuana for
recreational use. Michigan recently joined the growing list of “recreational states.”
History was made in 2019 when the Food and Drug Administration approved Epidiolex
including cannabidiol (CBD) for the treatment of the rare seizure disorders
Lennox-Gastant syndrome and Dravet syndrome. CBD is not psychoactive, it does
not contain THC (Tetrahydrocannabinol).
The major change of CBD from FDA’s Schedule I to Schedule V, the least restricted
group, is only for Epidiolex and does not apply to other popular uses. Thus, the use of
CBD in cosmetics, beverages and diet supplements is illegal. However, enforcement
seems to be a problem.
In the January 10 issue of the N.Y. Times, a new beverage called “Recess” is described
as a carbonated, fruit flavored beverage containing CBD. The target audience is the
Millennial generation. A six pack sells for $29.99. (You can buy a case of beer for that!)
I am told that CBD is readily available on the Internet if you feel the need.
They tell me that smoking pot can cause memory problems. Heck, I already forget
stuff. Smoking pot might make me forget my Periodic Table!

There is a healthy debate among scientists about which discipline can
provide the best tools for solving key societal problems. This cartoon pokes
fun at the sometimes — contentious relationship between chemists and
biologists. Chemists are often the inventors and early developers of materials
and techniques that drive biotechnology. Is this area (arguably biology’s most
useful side) then really just chemistry in disguise? Can chemists lay claim to the
most impactful discoveries within it? Whether you’d argue yes or no to these
questions, it could be the biology community that gets the last laugh.
Another clue in the man’s crossword puzzle:
“A biologist who has made seminal discoveries in his or her field, perhaps
(4 words).”

The answer: N-O-B-E-L-L-A-U-R-E-A-T-E-I-N-C-H-E-M-I-S-T-R-Y.

Marge Christoph

Chad Mirkin, Northwestern
Win your own Sidney Harris original cartoon! A contest will be held in which ACS members
can submit “one original cartoon caption” of 35 words or less. Cartoonist Sidney Harris will draw
a cartoon based on the winning caption. The grand prize winner will receive the original cartoon
based on his/her winning caption. The runner-up will receive a personally autographed copy of
one of Harris’s most famous cartoons chosen by Harris. For more information and the official
entry form, go to: http://acshist.scs.illinois.edu/index.php

March | Calendar of Events
The Mid-Atlantic Regional Meeting (MARM)

March 16th, 1:00 - 3:00 PM

May 30 - June 1, 2019.
The University of Maryland-Baltimore County
https://marm2019.org/

“Dogfish Head Quality Assurance:
We don’t make the beer you drink, we make
the beer you drink better”

Nominations are now open for the following awards.
You may nominate yourself or another person. Details
may be found at https://marm2019.org/awards/
The application deadline is April 20.
The ACS Division of Chemical Education region
awards for excellence in high school teaching
To recognize, encourage and stimulate outstanding
teachers of high school chemistry in the Middle Atlantic
Region. Monetary award.
The E. Emmet Reid Award in Chemistry for Teaching
at Small Colleges in the ACS Middle Atlantic Region
To recognize, encourage and stimulate high quality
teaching and research at small colleges. Monetary award.
The Partners for Progress and Prosperity Regional Award
To encourage and recognize successful and exemplary
partnerships within the Mid Atlantic Region. These
partnerships can be between industry, academia,
government, small business and/or other organizations.
Monetary award.
The E. Ann Nalley Middle Atlantic Volunteer
Service Award
To recognize the volunteer efforts of individuals who
have served the American Chemical Society, contributing
significantly to the goals and objectives

Ian Farrell
Analytical Chemist, Dogfish Head Brewery
Grey Fox Grille and Public House
140 S State St, Dover, DE 19901
Cost: Free
For more information and to register
please visit — www.delawareacs.org

The ACS Philadelphia Section March Meeting
Co-hosted with the Chemistry Department of the
University of Pennsylvania
March 21, 2019, 6-9 PM
University of Pennsylvania.
Edgar Fahs Smith Lecture
Amy Roszensweig, “Biological Methane Oxidation.”
Professor of Chemistry and Molecular Biosciences
Northwestern University,
For more information and to register, visit —
https://philadelphia.sites.acs.org/
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