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Follow the American Chemical Society on Twitter, Facebook,
Instagram, and LinkedIn for the latest news, events, and
connect with your colleagues across the Society.

. _ linkedin.com/company/
@AmerChemSociety @AmericanChemicalSociety @amerchemsociety american-chemical-society

Contact ACS Webinars® at acswebinars@acs.org
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Thurs., March 31, 2022 | 2pm - 3:15pm ET Wed., April 6 | 2pm - 3pm ET

Wed., April 13, 2022 | 2pm - 3pm ET

What's All This Dry Stuff Doing  The Basics of Building Resilience Carbon Capture. Electrified!
in My Wet Beer?

Co-produced with ACS Division of Agricultural & Food Chemistry

Co-produced with ACS Careers Co-produced with ACS Industry Member Programs

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars

ACS .

Chemistry for Life® Sam Jones, PhD
o ] Science Writer & Exec Producer

Deboki Chakravarti, PhD
Science Writer & Co-Host
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®
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visit http://www.acs.org/tinymatters or
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A science podcast by the American
Chemical Society about things small in
size but BIG in impact.
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From ACS Industry Member Programs

¢ Industry Matters Newsletter

ACS Member-only weekly newsletter with exclusive
interviews with industry leaders and insights to advance
your career.

Preview & Subscribe: acs.org/indnews

Connect, collaborate, and stay informed about the
trends leading chemical innovation

Join: bit.ly/ACSinnovationhub

Join us in our efforts to
increase the diversity of chemistry.

Valued donors like you have sustained
ACS educational programs that are
welcoming students from diverse
backgrounds into our profession.

www.acs.org/donate

A ACS office of Philanthropy

Chemistry for Life®
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ChemlIDP is an Individual Development Plan
designed specifically for graduate students and
postdoctoral scholars in the chemical sciences.
Through immersive, self-paced activities, users
explore potential careers, determine specific skills
needed for success, and develop plans to achieve
professional goals. ChemIDP tracks user progress
and input, providing tips and strategies to
complete goals and guide career exploration.

https://chemidp.acs.org °
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Find a Career Consultant
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Academia Government Industry
15, Wl
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Nonprofit Independent Retirement

* ACS Member-exclusive program that allows you to arrange a one-on-one appointment with
a certified ACS Career Consultant.

* Consultants provide personalized career advice to ACS Members.

* Browse our Career Consultant roster and request your one-on-one appointment today!

www.acs.org/careerconsulting
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Get in touch with the Office of Diversity,
Equity, Inclusion & Respect

The Office of Diversity, Equity, Inclusion & Respect (DEIR)
is the central hub at the American Chemical Society that
coordinates, supports, and guides all efforts by staff,
members, and governance toward Strategic Goal 5,
“Embrace and Advance Inclusion in Chemistry.” The Office
of DEIR at ACS is committed to empowering everyone,
irrespective of lived experience and intersectionality of
identities, to fully participate in the chemistry enterprise.
The Office of DEIR welcomes comments, suggestions,
and questions around issues of diversity, equity, inclusion,
and respect from members at any time. Please do not
hesitate to reach out to the Office through this form.

Please do not hesitate to reach out to the Office of
DEIR at diversity@acs.org

https://fs7.formsite.com/acsdiversity/ACSMemberFeedback/index.html

Atlantic Basin Conference
on Chemistry

Linking the World Through Chemistry

13-16 DECEMBER 2022 | MARRAKECH, MOROCCO

Visit ABCChem.org for more information

488 ABCChem #ABCChem2022



https://fs7.formsite.com/acsdiversity/ACSMemberFeedback/index.html
mailto:diveristy@acs.org

29/03/2022

ACS
W Chemistry for Life®

Fostering a diverse talent pipeline by
providing college scholarships and

SCHOLARS [iMpaaiismaemmm
PROGRAM

www.acs.org/scholars

ACS Scholar Adunoluwa Obisesan

BS, Massachusetts Institute of Technology, June 2021
(Chemical-biological Engineering, Computer Science & Molecular Biology)

“The ACS Scholars Program provided me with monetary
' support as well as a valuable network of peers and mentors
- who have transformed my life and will help me in my future
A~ endeavors. The program enabled me to achieve more than |
~_ could have ever dreamed! Thank you so much/”

ACS Brocram

Donate today at www.donate.acs.org/scholars
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Chocolate Chemistry
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MATT HARTINGS CORDELIA RUNNING

[ 4

TOM CONNELLY ROBERT YOKLEY ARLENE GARRISON

Executive Director Chair, Senior Chemists Past Chair, Senior Chemists
and CEO, ACS Committee, ACS Committee, ACS

Associate Professor,
Chemistry, American
University and Author,
"Chemistry in Your Kitchen"

Assistant Professor,
Nutrition & Food Science,
Purdue University

This ACS Webinar ® is co-produced with Senior Chemists Committee and Office of Philanthropy.
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Temperamental Chocolate
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ROYAL SOCIETY
OF CHEMISTRY
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Things to remember: Cocoa Powder

Cocoa Powder is > 50% carbohydrates (starches and fibers)

It will absorb water (can’t just add cocoa to a recipe without
adjusting liquid)

Liquid with cocoa powder will thicken/expand
Gelatinization Temperature 61-68 °C

Schmieder and Keeney
Journal of Food Science 1980

Dutch Process (Alkalized) Cocoa Powder

More intense/deeper flavor

Mind your leavening agents and added acids
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Fun Recipes

Eggless Chocolate Mousse Recipe

by Stella Parks L

RECIPE RATING: #r e e e e 20 COMMENTS  PRINT

= .
Fudge Brownies
@ 71 REVIEWS. SHARE
*RAKE 60k A 2O Y
Fudgy, cakey, fudgy, cakey... cart make up your mind? If you'e looking

ght
These brownies combi

for a brownie t  those two styles, you've found it
udge brownie’s ultra-moist texture with a

subtle cake-like rise, for the best of both worlds.

IZmine  ZtoR2mins  iOmins
https://www.seriouseats.com/eggless-chocolate-mousse https://www.kingarthurbaking.com/recipes/fudge-brownies-recipe

Image Source: Cocoa Loco
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Fi6. 5. Fic. 6. Fie. 7
Tritawrin a. Trilawrin f. Trisicarin a.

Propyt stearate (B)

1. 8
fal Fia. 9,

Trimyristin 1) Fia. 10
. Fia. 1.

Trimargarin (o) Fia. 12,
@ F1e. 13,

8. e 14,

Tripaimitin  (8) Fio. 15,
{glass). 16, 16,

Clarkson and Malkin
Journal of the Chemical Society 1934

23
structures, one for aofs.tty;cia and another for
; k mixed triglyceride.
: ) € Al ————: (a) Simple triglyceride
Tritavrin a. Tritaurin p, Tristearin a. g L = -
Propyt stearate (B, | : o ki 5 N s ::___
. ; P Fi6. 0 T, :
Trimyristin 1w Fa. 10 :/3\ (a) 2-Oleyldi
= a) 2-Oleyldi-
** Tstearyl /ol:yl\!___—_ stearin
@ e stearyl
Trimargarin () Fia. 12.
@ Fie. 13 :"“— (b) Symmetrical
_—'{: or “tuning fork”
® Fio. 14 B M(d, ._':1”"" arrangement
Tripaimitin B G, 15,
(¢) Unsymmetri-
(stass Fic. 16
Clarkson and Malkin Lutton
J Chem Soc 1934 JAm Chem Soc 1948 2
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Cocoa Butter and Related Compounds 2012

f Dark Chocolate

)
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Figure 2. Postulated structure models of POP poly-
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)

Koyano
Food Structure1990

Image Source: Gilco Ingredients
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Melting Point | Subcell Structure m )
(°C) Structure Chain Length el T

17.3 double z%:k f i_j 5'-“;; ‘mg
a [ 233 H double 5=
BLI n 25.5 o, double 5¥ T
B v 27.5 o, double “ =l ull s
B v 33.8 T, triple = {H 0o |
B VI 36.3 T, triple e wm e

Sasaki
Cocoa Butter and Related Compounds 2012

As early as 1500 BCE Olmec Civilization

Chocolate agriculture/use

1519 CE - Hernan Cortés Champurrado (Chocolate Atole)
Recipe via Maria del Mar Cuadra

1828 CE - Coenrad Johannes van Houten 1/3 cup masa harina
Chocolate Press 2 cups Wéllll’(m water
2cupsmi
1847 CE - Joseph Fry 3 oz finely chopped chocolate
First chocolate bar i izhrlli?tncﬂlo

2 star anise pods
2 cinnamon sticks

Whisk masa harina and water until combined
in a pot over medium heat. Stir in milk,
chocolate, piloncillo, and salt. Add anise and
cinnamon. Bring to a simmer. Cook, stirring
occasionally until chocolate is melted and
thickened. Discard anise and cinnamon.
—Serve:

Aztec woman pouring chocolate
Codex Tudela16th Century

14
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Melting Subcell Structure
Point (°C) Structure Chain Length

Y 17.3 double

o Il 23.3 H double

B’ ]| 25.5 o]} double

B’ 1Y 27.5 0, double

b v 338 T wiple _

B Vi 36.3 Ty triple

Finely chop chocolate

Remove

Place 2/3 in Heat to over from heat

a double 40 °C and add

boiler final 1/3 ﬂ Cool to 28
Remove from heat °C with
test for temper. h Heat to 32 k stirring
Some chocolate spread on °C with
wax paper should be uniform stirring

29

The Best Way to Temper Chocolate |~
Food Lab

by o Kenji Lopez-Alt

15
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CHOCOLATE, \)
CHEMOSENSATION,  l5
AND SALIVA ﬁ))m‘

Cordelia Running, PhD

\” Purdue University
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Acknowledgements & Funding

AN

Students: Funding sources
. Purdue AQSEED 69980
Ciera Crawford, MS Running USDA Hatch No 1013624, Hayes PEN04565

NIH NIDCD Early Career R21DC017559

Li-Chu Huang, MS

Lissa Davis, PhD candidate Disclosures

Occasional consulting for food and salivary
analysis companies. None connected fo these
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Chocolate has
a useful mix of
constituents.

Darker,
“healthier”
chocolate has
more bifter
polyphenols
and fiber.

Also, less sugar
and more fat.
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Images from

D P G

‘0

Milk, <40% Dark, 60% Darker, 72%
Polyphenols*
(per 32 g serving) <1.3 mmol* ~1.8 mmol* ~2.2 mmol*
Fiber
(per 32 g serving) < 9 3 9 3 9
Sugar
(per 32 g serving) 189 129 89
Fat
(per 32 g serving) 10g 129 15¢g

NS2N=N=2N=S

*Catechin equivalents estimated from: Vinson & Motisi, 2015
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Polyphenols Fatty Acids
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https://doi.org/10.1016/j.jff.2014.12.022
https://www.ghirardelli.com/
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Oleogustus — Actual taste from fatty acids

* Taste # Flavor
* Much of flavor is actually retronasal olfaction

Flavor: Taste:
Chocolate! Sweet
Bitter
Fatty?2
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Oleogustus is the taste sensation stimulated by free
fatty acids.

Triglyceride

Oleogustus is the taste sensation stimulated by free
fatty acids.

Diglyceride Fatty acid

lingeringles, o
sharp mekallic @
These taste nasty
painfl : .

yuck

ww%

From Running, Craig, and Mattes 2015; extra data

19



29/03/2022

+ linoleic acid

Used chocolate
substitute (melfing

® chikaroeLL 4 o <Can people tell them aparte
wafers) to study
relationship with

HO = .
kN\:} < How strong is the taste?
I
how saliva creates

emulsions, and (1] @
how that relates to _ Drink the
taste intensity Oil » % sample »

Swish

. Water + food dye for3os
(2020 study, during fall of /
COVID19 pandemic year 1)
Spit out the @ — Measure ratio
oil/ saliva

B / ¥ » ] of top layer vs
w mixture \O O total mixture
i Li-Chu Huang, M$S
L

39

Examples of
spat out
samples from
two different
individuals—at
the same time
point!

w =

ﬂ Li-Chu Huang, MS
=4

40
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b | ) - ) - y | Y = y
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Hypothesis )/f

Finer salivary emulsions correlate with better ability to

detect fatty acids, and more intense sensation. 5

Y

N

=

~3

Y

o\ ely 17 ea\gy 1" ea\gVy 1= e\ I”’“/
S SO SN SONEZON

More stable emulsion
Fat layer size | , associated with

associated with ‘9 |\ greater taste intensity
b 1598 rating of linoleic acid

candies

several sensory
and dietary
patterns.

Discriminators had larger
 layersizes at o, 0.5 min

- b}

ﬂ Li-Chu Huang, MS
=¥4
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People who could
tell the linoleic
acid spiked candy
apart from the
plain candy had
larger upper layers
early after spitting.

Implies their saliva
makes better
emulsion.
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Emulsion Layer Fraction

0.9

0.8

0.7
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Hypothesis
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Overall p=0.078 between groups

© Non-discriminators

@ Discriminators

‘
i T
p=;.03c’> } *j‘
e
p=0.053 !
p=0.17 !
p=0.34
0 0.5 1 15 2 25 3 35
Time (min) after spitting
N ) e Y ) Lo WY Y
SNIS2N=2NNS

/SONS/SONESLAV)

Finer salivary emulsions correlate with better ability fo
detect fatty acids, and more intense sensation.

//
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=/ ZA
~)! so, saliva: )“
}._‘ « Can alter the packaging of fat in ways that influence —

sensory intensity and discriminatory ability for oleogustus.

» This could potentially influence other taste sensations as
=y well, as the packaging of lipophilic vs. hydrophilic
- molecules would be different among people.

ZN AN AN AN A

crunning@purdue.edu
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ACS Webinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to

chemistry professionals at all stages of their careers, presented

by top experts in the chemical sciences and enterprise.

° Edited Recordings

~g—— are an exclusive benefit for ACS Members with the
Premium Package and can be accessed in the
ACS Webinars® Library at www.acs.org/acswebinars

Live Broadcasts

of ACS Webinars® continue to be available free to
the general public several times a week generally
from 2-3pm ET. Visit www.acs.org/acswebinars to

register® for upcoming webinars.
*Requires FREE ACS ID
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Co-produced with ACS Division of Agricultural & Food Chemistry Co-produced with ACS Careers Co-produced with ACS Industry Member Programs

Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars
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@ ACS Webinars

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.

Contact ACS Webinars® at acswebinars@acs.org
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