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Have Questions?

Type them into questions box!

“Why am | muted?”

Don’t worry. Everyone is muted
except the presenter and host.
Thank you and enjoy the show.

Contact ACS Webinars ® at acswebinars@acs.org

http://bit.ly/ACSnewmember



http://bit.ly/ACSnewmember
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Benefits of ACS Membership

Chemical & Engineering News (C&EN)
CHEMICAL & ENGINEERING NEWS The preeminent weekly digital and print news source.

NEW! ACS SciFinder
ACS Members receive 25 complimentary SciFinder® research
activities per year.

NEW! ACS Career Navigator
Your source for leadership development, professional
education, career services, and much more.

http://bit.ly/ACSnewmember
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@AmerChemSociety

@AmericanChemicalSociety @AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org


http://bit.ly/ACSnewmember
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“From a chemist's and cook's
perspective, this webinar was very
informative. Understanding how
cooking temperatures and brining
impact turkey meat's outcome as
well as how the type of potato
used will affect mashed potatoes

will hel p me toim prove https://www.acs.org/content/acs/en/acs-webinars/culinary-
than ksgivi ng dinner for my fami |y chemistry/thanksgiving-rebroadcast.html

1

Really enjoyed this

Jennifer Jenner,
MA Dept. of Public Health

. . . . 5
Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org
.
Check out the Archive!
An ACS member exclusive benefit
Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Archive is divided into 6 different sections to help you more easily find what you are searching.
Professional Development Technology & Innovation Drug Design and Delivery
P View the Collection P View the Collection P View the Collection
Learn how to write better abstracts, deliver more From renewable fuels to creating the materials for The Drug Design Delivery Series has builta
engaging presentatians, and network to your next the technology of tomorrow, chemistry plays a collection of the top minds in the field to explain the
dream jab. Brush up on your soft skills and set & pivotal role in advancing our world. Meet the mechanics of drug discovery, Discover the latest
new career path by mastering what can not be chemists that are building a better world and see research, receive an overview on different fields of
taughtin the lab. how their science is making it happen. study, and gain insight on how to possibily
overcome your own med chem roadblocks.
Culinary Chemistry Popular Chemistry Business & Entrepreneurship
Why does food taste better when itis grilled or what Feeling burdened by all that molecular weight? Howr do ideas make it from the lab to the real world?
molecular compounds make a great wine? Discover Listen to experts expound on the amazing side of Discover the ins and outs of the chemical industry
the delectable science of your favorite food and current hot science tapics. Discover the chemistry of whether you are looking to start a business or desire
drink and don’t forget to come back for a second rockets, how viruses have affected human history, & priceless industry-wide perspective.
helping. or the molecular breakdown of a hangover.
6

https://www.acs.org/content/acs/en/acs-webinars/videos.html
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Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Editd Recordings are an exclusive ACS member benefit and are made available to
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public on
Thursdays from 2-3pm ET!

WWWw.acs.org/acswebinars

What is ACS on Campus?

ACS visits campuses across the world offering FREE seminars on how to be published, find a job, network
and use essential tools like SciFinder. ACS on Campus presents seminars and workshops focused on how to:

http://acsoncampus.acs.org
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An individual development
planning tool for you!

https://chemidp.acs.org

Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/professional-development/safety-summary.html 1”
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Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/popular-chemistry/snowcrystals.html

Are you interested in Food Chemistry? ACS

W Chemistry for Life”

AGFD brings together persons particularly
interested in the chemistry of agricultural
and food products, both raw and finished;
to foster programs of general papers and
symposia on special topics dealing with this
field of chemistry; to promote such other
activities as will stimulate activity in and
emphasize the importance of research in
agricultural and food chemistry.

Find out more about the ACS AGFD! http://agfd.sites.acs.org
AGFD Member News: https://agfd.sites.acs.org/agfdmembernews.htm
AGFD Application for Membership: https://agfd.sites.acs.org/agfdapplication.htm
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“As a foodie myself | was delighted to see all suspicions
confirmed in Cook, Taste, Learn—that advances in the
culinary arts are commonly empowered by curious scientists
who also happen to be hungry.”

—Neil deGrasse Tyson, American Museum of Natural History

“Cook, Taste, Learn entertains with a smorgasbord of
curious facts, delightful explanations, and fun recipes. What
is so special about olive oil? Why use cone kind of potato
for baking and another for boiling? How does one make
scrambled eggs fluffy? Crosby’s history of cooking provides
a riveting education for your inner chef.”

—Richard Wrangham, author of Catching Fire:
How Cooking Made Us Human

http://cup.columbia.edu/book/cook-taste-learn/9780231192927

THIS ACS WEBINAR WILL BEGIN SHORTLY...


http://cup.columbia.edu/book/cook-taste-learn/9780231192927

1/16/2020

Cook, Taste, Learn: How the Evolution of Science Transformed the Art of Cooking

_— ~—

Brian Guthrie ) Guy Crosby
Corporate Research Fellow, Adjunct Associate Profe§sor, Harvard
T H Chan School of Public Health and
Cargil, Inc.
Editor, Milk Street Kitchen

Slides available now! Recordings are an exclusive ACS member benefit.

www.acs.org/acswebinars
This ACS Webinar is co-produced with the ACS Division of Agricultural Chemistry 15

Only Humans Cook Their Food!

* Richard Wrangham - Fire
first used to cook food
almost 2 million Years ago

* Cooking must have had a
profound influence on the
evolution of humans

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 16
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Homo Erectus...The First Cooks

* Cooking provided more
nutrients, energy, and
social interaction

* Cooking Made Bigger
Brains

* By 200,000 YA Human
brain increased by 60%

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 17

The Evolution of Agriculture

* Agriculture evolved
10,000 Years ago

* Seven independent regions
of the World: Nicolai Vavilov
1930s

* Enough food harvested in 3
weeks to last a year

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 18
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The Greatest Technological Advance

* Agriculture the single greatest
technological advance of all time

* Permanent settlements
established

*  Within 7,000 years population
grew from 3 MM to 100 MM

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 19
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

How many basic tastes are there?

Four
Five
Six
Seven

None of the above

* If your answer differs greatly from the choices above tell us in the chat!

10



1/16/2020

21

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

ANSWER

Four

Five

Six (Sweet, Salty, Sour, Bitter, Umami, Fat)
Seven

None of the above

* If your answer differs greatly from the choices above tell us in the chat!

The Art of Cooking Begins:
Clay Ovens for baking 7000 YA

Chinese clay cooking vessel 3500 YA Akkadian Tablets 3750 YA

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 22
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Chinese Cooking Contributions

e Chinese produce lron from iron ore
2700-2500 YA

* First cast iron wok created during Han
Dynasty 2200-1800 YA

* First noodles from millet 4000 YA

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 23

Faux Science is King

* 2600 to 2300 YA Greek
philosophers believe all
matter composed of air,
fire, earth, water

* Properties of matter are
interchangeable

* Alchemy in search of
gold is born

e Little real science
discovered until 1600s

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 24
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The Evolution of Modern Science

T

* Robert Boyle Destroyed Aristotle’s
Concept of the Elements in 1661

» Boyle proved fire was a process of
combustion rather than an element

« The evolution of modern science begins

« Boyle’s vacuum pump

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 25
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which method of cooking meat makes it juicier?

Braising
Roasting
Either
Neither

* If your answer differs greatly from the choices above tell us in the chat!

13
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which method of cooking meat makes it juicier?

Measure Braised* Roasted
Total cooking loss 29.6% 28.2%
Evaporation 20.0% 5.6%
Drip loss 9.6% 22.6%

Eye of the round beef cooked to internal temperature of 158°F (70 °C) in 325°F (163 °C) oven
* Braised in water

J Food Science 39 (1974): 18-21

* If your answer differs greatly from the choices above tell us in the chat!

The Pressure Cooker is Invented

- Based on Boyle’s
Law, Denis Papin
develops the
“Pressure
Cooker” in 1679

Portrait von Denis Papin, 1689

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 28

14



1/16/2020

The Law of Conservation of Matter

*  Lavoisier proves Oxygen is
required for combustion in
1777

 Develops The Law of
Conservation of Matter

* Lavoisier tragically executed
by the guillotine in 1794

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 29

Combustion and Heat Understood

Benjamin Thompson painted by
Gainsborough in 1783

Until 1798 scientists believed
heat was a weightless fluid
substance called “caloric”

Benjamin Thompson proved heat
was a form of mechanical
energy

Combustion and heat were
finally understood

One of Thompson’s many
inventions was the precursor of
sous vide cooking in 1799

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 30
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The Art of Cooking and the Science of Atoms

+ Atomic Theory (1805)
* John Dalton — meteorologist
* Greatest advance in science

* Understand food and cooking at the
molecular level

« “The essence of science: ask
an impertinent question and
you are on the way to the

pertinent answer”
+ Jacob Bronowski (1973)

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 31
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which is hotter at 74-C?

e Water
e Olive QIl

* They are the same

* If your answer differs greatly from the choices above tell us in the chat!

16
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Olive oil Water

Water is “hotter”. Heat capacity of water ~ 2X olive oil.

At 74°C water contains 2x more heat energy as olive oil

* If your answer differs greatly from the choices above tell us in the chat!

The First Celebrity Chef

Chef Marie-Antoine Caréeme

+ “King of Chefs” creator of nouvelle cuisine, or
modern French cooking in 1810s-30s

* The first ‘celebrity chef’

* His exquisite cuisine was based on science.

Escoffier: “The fundamental principles of
the science [of cooking], which we owe to
Caréme, will last as long as cooking itself.”

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 34
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Healthy Diet Cooking

Emma Kellogg
forges a new
path in cooking
science:

How to cook
food to provide a
healthy diet -
1892

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 35

“The Browning Reaction”

John Edward Hodge — 19563
 USDA Chemist

* Turned the world of flavor chemistry
upside down

* Maillard-Hodge Reaction

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 36
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https://pubs.acs.org/doi/10.1021/jf60015a004

Modern Instrumental Analysis

Modern instrumental analysis
in the 20t Century makes it
possible to understand food
and cooking at the molecular

level

How are flavor and texture
created?

What happens to nutrients
when food is cooked?

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Does The Maillard-Hodge Reaction proceed faster at:

pH 5
pH 7
pH9
pH does not affect the speed

The speed is the same for pH 5,7, and 9

1/16/2020

37

* If your answer differs greatly from the choices above tell us in the chat!

38
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Does The Maillard-Hodge Reaction proceed faster at:

About 500 times faster at pH 9 than at pH 5.

That’s why cookies made with baking soda are darker
brown in color.

* If your answer differs greatly from the choices above tell us in the chat!

Cooking Affects Nutrients

Impact of cooking methods on
nutrients in broccoli

Nutrient Steam Boil Fry

Carotenoids +32% +19% -67%
Polyphenols -73% -38% -60%
Vitamin C -48% -32% -87%
Glucosinolates  +30% -59% -84%

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 40
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Carotenoids Protect Long-Term Health

Low-intake of carotenoids associated with:

* Macular degeneration

* All-cause mortality

+ Cognitive decline

+ Cardiovascular disease

* High blood pressure

* Various types of Cancer

* Inflammation

* Reduced immune function

lycopene

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 41

Cooking Releases Lycopene in Tomatoes

* Lycopene is a powerful antioxidant (10X Vitamin E)
* Absorption of lycopene from tomato sauce ~ 4X from fresh
* Cooking sauce with olive oil increases absorption by 80%

* 2 - 3 servings of sauce / week reduces risk of Prostrate
Cancer by 35% - 56%

» Carotenoids also reduce risk of Colorectal and
Pancreatic Cancers, and Coronary Heart Disease

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 42
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The Future of Cooking Science

Science-driven changes in the way we
cook will help reduce the risk of
developing chronic diseases such as
Heart Disease, Stroke, Obesity, Type-2
Diabetes, Dementia, and many forms of
Cancer.

The application of cooking science will
enhance the quality and joy of life.

Cook, Taste, Learn How the Evolution of Science Transformed the Art of Cooking 43

“As a foodie myself | was delighted to see all suspicions
confirmed in Cook, Taste, Learn—that advances in the
culinary arts are commonly empowered by curious scientists
who also happen to be hungry.”

—Neil deGrasse Tyson, American Museum of Natural History

“Cook, Taste, Learn entertains with a smorgasbord of
curious facts, delightful explanations, and fun recipes. What
is so special about olive oil? Why use cone kind of potato
for baking and another for boiling? How does one make
scrambled eggs fluffy? Crosby’s history of cooking provides
a riveting education for your inner chef.”

—Richard Wrangham, author of Catching Fire:
How Cooking Made Us Human

44

http://cup.columbia.edu/book/cook-taste-learn/9780231192927
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Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/professional-development/safety-summary.html

Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/popular-chemistry/snowcrystals.html
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Are you interested in Food Chemistry? ACS

W Chemistry for Life”

AGFD brings together persons particularly
interested in the chemistry of agricultural
and food products, both raw and finished;
to foster programs of general papers and
symposia on special topics dealing with this
field of chemistry; to promote such other
activities as will stimulate activity in and
emphasize the importance of research in
agricultural and food chemistry.

Find out more about the ACS AGFD! http://agfd.sites.acs.org
AGFD Member News: https://agfd.sites.acs.org/agfdmembernews.htm
AGFD Application for Membership: https://agfd.sites.acs.org/agfdapplication.htm
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Cook, Taste, Learn: How the Evolution of Science Transformed the Art of Cooking

_— ~—

Brian Guthrie . Guy Cro?by ,
Adjunct Associate Professor, Harvar
Corporate Research Fellow,
" Cargill, Inc. TH Chan School of Public Health and
. Editor, Milk Street Kitchen

Slides available now! Recordings are an exclusive ACS member benefit.

www.acs.org/acswebinars
This ACS Webinar is co-produced with the ACS Division of Agricultural Chemistry 48
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“From a chemist's and cook's
perspective, this webinar was very
informative. Understanding how
cooking temperatures and brining
impact turkey meat's outcome as
well as how the type of potato
used will affect mashed potatoes

will hel p me toim prove https://www.acs.org/content/acs/en/acs-webinars/culinary-
than ksgivi ng dinner for my fami |y chemistry/thanksgiving-rebroadcast.html

Really enjoyed this!”

Jennifer Jenner,
MA Dept. of Public Health
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Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org

ACS

W Chemistry for Life”

@AmerChemSociety

@AmericanChemicalSociety @AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org
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http://bit.ly/ACSnewmember

ACS Webinars “does not endorse any products or services. The views
expressed in this presentation are those of the presenter and do not
necessarily reflect the views or policies of the American Chemical Society.
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Contact ACS Webinars ® at acswebinars@acs.org
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Check out the Archive!

An ACS member exclusive benefit

1/16/2020

Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Archive is divided into 6 different sections to help you more easily find what you are searching.

Professional Development

Learn how to write better abstracts, deliver more
engaging presentations, and network to your next
dream jab. Brush up on your soft skills and set &
new career path by mastering what can not be

taughtin the lab.

Culinary Chemistry

w the Collection

Why does food taste better when itis grilled or what
molecular compounds make a great wine? Discover
the delectable science of your favorite food and
drink and don’t forget to come back for a second

helping.

Technology & Innovation

P View the Collection

From renewable fuels to creating the materials for
the technology of tomorrow, chemistry plays a
pivotal role in advancing our world. Meet the
chemists that are building a better world and see

how their science is making it happen.

Popular Chemistry

P View the Collection

Feeling burdened by all that molecular weight?
Listen to experts expound on the amazing side of
current hot science tapics. Discover the chemistry of
rockets, how viruses have affected human history,

or the molecular breakdown of a hangover.

Drug Design and Delivery

>

w the Collec

The Drug Design Delivery Series has builta
collection of the top minds in the field to explain the
mechanics of drug discovery, Discover the latest
research, receive an overview on different fields of
study, and gain insight on how to possibily
overcome your own med chem roadblocks.

Business & Entrepreneurship

>

w the Collec

How do ideas make it from the lab to the real world?
Discover the ins and outs of the chemical industry
whether you are looking to start a business or desire

& priceless industry-wide perspective.

https://www.acs.org/content/acs/en/acs-webinars/videos.html
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