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“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!
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american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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A Career Planning Tool For Chemical Scientists

ChemIDP 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.

6www.acs.org/careerconsulting

Career Consultant Directory

• 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!
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org

American Chemical Society 8

Interested? 

Learn more:
www.acsprf.org
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“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 endeavors. 
The program enabled me to achieve more than I could have ever 
dreamed. Thank you so much!”

ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021
(Chemical-biological Engineering, Computer Science & Molecular Biology)
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/diversity
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ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

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

Join: bit.ly/ACSinnovationhub

13

14



6/29/2023

8

15
Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org
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Virtual Office Hours Personal Career Consultations

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning

ACS Career Resources
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Register Now! www.gcande.org
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with ACS Industry Member Programs

Chemistry and the Economy: 
2023 Mid-Year Review

Wednesday, July 12, 2023 | 2-3pm ET

Co-produced with ACS Education and the Society 
Committee on Education

How Student Feedback Can 
Help Us Teach Better

Thursday, July 13, 2023 | 2-3pm ET

Co-produced with ACS Division of Chemical Health & Safety 
and the Committee on Chemical Safety

Help! What Industrial Hygienists 
Can Do For Chemists

Thursday, July 6, 2023 | 2-3pm ET
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Find out more about the ACS AGFD! https://www.agfoodchem.org

ACS Division of Agricultural 
& Food Chemistry

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.
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

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

ERGO: A Potential Answer in Mushrooms to Healthy Aging?

Download Presentation Slides 
under “Handouts” in GTW 
Control Panel

ROBERT BEELMAN, PhD

Professor Emeritus of Food Science and 
Director, Center for Plant and Mushroom 
Foods for Health, Penn State University

BRIAN GUTHRIE, PhD

Corporate Research Fellow, 
Cargill
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Is Ergothioneine Made by Fungi a 

Key to Healthy Aging ?

Robert Beelman

Emeritus Professor of Food Science 

Penn State University

L-ergothioneine (ERGO)

• Discovered in 1909 in Ergot fungus

• Amino acid (m.w. 229)

• Colorless, odorless, water soluble

• Very stable antioxidant
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L-ergothioneine (ERGO)

• In 1950’s ERGO found in high concentrations in 
animal and then human blood

• Traced to feed and food

• Not produced by animals or plants

• Must be obtained from the diet

• Only produced by fungi, cyanobacteria and some 
bacteria

• Concentrated in mushrooms

• Discovery of Ergothioneine transporter (ETT)
• Gründemann, et al. Proc Natl Acad Sci. (2005) 102, 5256–5261.

• ETT is highly expressed in tissues that pull ERGO from 
food and distribute to areas of oxidative stress

Uptake of ERGO from the diet

• Highly bioavailable from mushrooms
• Weigand-Heller, et al. Prev Med. (2012) 54, S75–S78.
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Concentration of ERGO in various mushrooms. Data is expressed 

as means. Bars on the columns represent standard deviation. 

Graphics with different letters differ significantly (p= 0.05).               

Dubost et al. Int J Medicinal Mushrooms. (2006) 8; 215-22

Ergothioneine and Glutathione 

Content of Mushrooms (mg/g d.w)
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ERGO in the Diet

Beelman et al. J Nutr Sci. (2020) 9;e52:1–5.

Ergo is “a very effective 

antioxidant. The body clearly 

wants it, and it doesn’t make it 

itself. I think it’s pretty clear that 

it is some kind of “vitamin” that 

affects aging.”

Triage Theory 

(Longevity Vitamin)

Dr. Bruce N. Ames
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Dr. Barry Halliwell
Centennial Professor

National University of Singapore

World authority on free radicals,

antioxidants and aging

Halliwell et al. Annu Rev Food Sci Technol. (2023) 14:19.1–19.23

(AMD) Age-related macular degeneration; (PD) Parkinson’s disease; 

(MCI) Mild cognitive impairment; (AD) Alzheimer’s disease; 

(VaD) Vascular dementia

Halliwell et al. Annu Rev Food Sci Technol. (2023) 14:19.1–19.23
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• 112 plasma metabolites were measured in 

3236 participants without cardiovascular 

disease (cVD) and diabetes mellitus 

• Identified that higher ergothioneine was an 

independent marker of lower risk of 

cardiometabolic disease and mortality 

Smith et al. Heart (2020) 106:691-7.

REVIEW

Decl ine of ergot hioneine in f rai l t y and cogni t i on

im pairm ent

Hiroshi Kondoh1 , Takayuki Teruya2, Masahiro Kameda1 and Mitsuhiro Yanagida2

1 Geriatric unit, Graduate School of Medicine, Kyoto University, Japan

2 G0 Cell Unit, Okinawa Institute of Science and Technology Graduate University (OIST), Japan

Correspondence

H. Kondoh, Geriatric unit, Graduate School

of Medicine, Kyoto University, Sakyo-ku,

Kyoto, 606-8507, Japan

Tel: +81 75 751 3465

E-mail: hkondoh@kuhp.kyo to-u.ac.jp

and

M. Yanagida, G0 Cell Unit, Okinawa

Institute of Science and Technology

Graduate University (OIST), Onna-son,

Okinawa, 904-0495, Japan

Tel: +81 98 966 8658

E-mail: myanagid@gmail.com

(Received 18 November 2021, revised 19

January 2022, accepted 20 January 2022,

available online 3 February 2022)

doi:10.1002/1873-3468.14299

Edited by Barry Halliwell

Ergothioneine is a well-known antioxidant that is abundant in both human

red blood cells and in fission yeast responding to nutritional stress. In frail

elderly people, whose ageing organs undergo functional decline, there is a cor-

relation between ergothioneine levels and cognitive, but not skeletal muscle

decline. In patients suffering from dementia, including Alzheimer’s disease

with hippocampal atrophy, deteriorating cognitive ability is correlated with

declining ergothioneine levels. S-methyl-ergothioneine, trimethyl-histidine and

three other trimethyl-ammonium compounds also decrease sharply in demen-

tia, whereas compounds such as indoxyl-sulfate and quinolinic acid increase,

possibly exacerbating the disease. Using these opposing dementia markers,

not only diagnosis, but also therapeutic interventions to mitigate cognitive

decline may now become possible.

Keyw ords: antioxidant; dementia; ergothioneine; frailty; metabolomics;

sarcopenia; starvation; whole blood

Due to ageing of the global population, ageing-related

diseases are increasing, including diabetes, atheroscle-

rosis, hypertension, osteoporosis, dementia, cancer and

others [1]. Because ‘ageing’ is a complex multi-faceted

process, it is characterised by great individual variabil-

ity [2,3]. In countries with a high proportion of elderly

people, a greater variety of ageing and ageing-related

diseases is observed. While the number of healthy

elderly people is increasing, the number of bedridden

patients and people who need long-term nursing care

is increasing as well [1,4]. Patients with ageing-related

diseases, such as dementia, frailty and sarcopenia, also

require intensive nursing care and family support.

Dementia is a form of cognitive impairment that

develops into an irreversible cognitive decline [5,6]. In

its initial stage, it is easily confused with forgetfulness

due to ageing. But later, in addition to core symptoms

of memory impairment or disorientation, patients are

frequently afflicted with behavioural and psychological

symptoms of dementia, such as delusions, hallucina-

tions, wandering, aggressiveness, sleep disorders, resis-

tance to nursing care and depression, resulting in

severely impaired daily life activities [7]. On the other

hand, frailty is defined as a condition in which vulnera-

bility to stress increases due to a decreased physiological

reserve capacity [8]. Frailty comprises hypomobility,

impaired cognition and social disturbance, while

sarcopenic patients show reduced volume and strength

of skeletal muscles due to muscle ageing [9,10]. Both

frailty and sarcopenia result in life dysfunction and

Abbreviat ion s

CR, calorie restriction; CV, coefficient of variation; EFS, Edmonton Frailty Scale; ERG, ergothioneine; IF, intermittent fasting; LC-MS, liquid

chromatography-mass spectrometry; MMSE, mini mental state examination; MoCA-J, the Japanese version of the Montreal Cognitive

Assessment; OA, ophthalmic acid; OCTN, organic cation transporter; PPP, pentose phosphate pathway; RBCs, red blood cells; ROS, reac-

tive oxygen species; Se, selenium; S-methyl-ERG, S-methyl-ergothioneine; WBCs, white blood cells.

1270 FEBS Letters 596 (2022) 1270–1278 ª 2022 Federation of European Biochemical Societies

Kondoh et al. FEBS Letters. (2022) 596 (10), 1270-78.
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Parkinson’s Disease Death 
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RESEA RCH LETTER

Im proved synt hesis of an ergot hioneine PET rad iol igand

f or im aging oxidat ive st ress in A lzheimer ’s disease

William J. Behof1,2, Clayton A. Whitmore1,2, Justin R. Haynes1,2, Adam J. Rosenberg1,2,

Mohammed N. Tantawy1,2, Todd E. Peterson1,2, Fiona E. Harrison3,4,5, Robert B. Beelman6 ,

Printha Wijesinghe7, Joanne A. Matsubara7 and Wellington Pham 1,2,4,5,8,9 ,10,11

1 Vanderbilt University Institute of Imaging Science, Vanderbilt University Medical Center, Nashville, TN, USA

2 Department of Radiology and Radiological Sciences, Vanderbilt University Medical Center, Nashville, TN, USA

3 Department of Medicine, Diabetes, Endocrinology & Metabolism, Vanderbilt University Medical Center, Nashville, TN, USA

4 Vanderbilt Brain Institute, Vanderbilt University, Nashville, TN, USA

5 Vanderbilt Memory and Alzheimer’s Center, Vanderbilt University Medical Center, Nashville, TN, USA

6 Department of Food Science, Center for Plant and Mushroom Foods for Health, Penn State University, University Park, PA, USA

7 Department of Ophthalmology and Visual Sciences, University of British Columbia, Vancouver, BC, Canada

8 Department of Biomedical Engineering, Vanderbilt University, Nashville, TN, USA

9 Vanderbilt Ingram Cancer Center, Nashville, TN, USA

10 Vanderbilt Institute of Chemical Biology, Vanderbilt University, Nashville, TN, USA

11 Vanderbilt Institute of Nanoscale Science and Engineering, Vanderbilt University, Nashville, TN, USA

Correspondence

W. Pham, Vanderbilt University Institute of

Imaging Science, Vanderbilt University

Medical Center, Nashville, TN 37232, USA

Tel: +1-615-936-7621

E-mail: wellington.pham@vumc.org

(Received 20 November 2021, revised 20

January 2022, accepted 24 January 2022)

doi:10.1002/1873-3468.14303

Edited by Barry Halliwell

L-ergothioneine (ERGO) is a potent antioxidant with cytoprotective effects.

To study ERGO biodistribution and detect oxidative stress in vivo, we report

an efficient and reproducible preparation of [11C]-labeled ERGO PET radioli-

gand based on protecting the histidine carboxylic group with a methyl ester.

Overall, this new protection approach using methyl ester improved the chemi-

cal yield of a 4-step reaction from 14% to 24% compared to the previous

report using t-butyl ester. The [11C]CH3 methylation of the precursor pro-

vided the desired product with 55 10% radiochemical purity and a molar

activity of 450 200 TBq mmol 1. The [11C]ERGO radioligand was able to

detect threshold levels of oxidative stress in a preclinical animal model of Alz-

heimer’s disease.

Keyw ords: alzheimer; ergothioneine; inflammation; oxidative stress; PET

imaging; ROS

L-ergothioneine (ERGO) is a potent antioxidant syn-

thesized by actinomycetes, cyanobacteria, methylbacte-

ria, and some fungi, like mushrooms [1,2]. I t has been

reported that ERGO can prevent cell and tissue dam-

age, a key contributor to aging, by protecting against

free radicals and oxidative stress [3–5]. The chemical

structure of ERGO is similar to that of histidine but

with the presence of a thione group on the imidazole

ring [6]. I t is reported that ERGO protects against

cytotoxicity by scavenging singlet oxygen, hydroxyl

radicals [7–9], hypochlorous acid (HOCl), and peroxyl

radicals [9,10], and acting as an inhibitor of iron or

Abbreviat ion

5XFAD, 5-gene familial AD; Abeta, amyloid-b; AD, Alzheimer’s disease; Boc, tert-butyloxycarbonyl; CA, cornu ammonis; CT, computed

tomography; Cu, copper; DG, dentate gyrus; DMAP, dimethylaminopyridine ; EDC, 1-ethyl-3-(3-dimethylam inopropyl)carbodiim ide; ERGO,

ergothioneine; Fe, iron; GFAP, glial fibrillary acidic protein; HPLC, high performance liquid chromatography; IBA1, ionized calcium-binding

adaptor molecule 1; LPS, lipopolysaccharide; MeOTf, methyl trifluoromethanesu lfonate; MRI, magnetic resonance imaging; NMR, nuclear

magnetic resonance; OCTN1, novel organic cation transporter 1; PET, positron emission tomography; PFA, paraformaldehyde; ROS, reactive

oxygen species; TBq, terabecquerel; t-butyl, tertiary butyl; TFA, trifluoroacetic acid; TLC, thin layer chromatography; WT, wild type.

1FEBS Letters (2022) ª 2022 Federation of European Biochemical Societies

Behof et al. FEBS Letters. (2022) 596 (10), 1279-1289.

L-Ergothioneine (ERGO) is a natural 
antioxidant capable of scavenging 
reactive oxygen species and 
transition metals. This work reports 
the robust synthesis of a novel 
[11C]ERGO PET radioligand to 
visualize ERGO in action. Here, 
using the preclinical animal models, 
we show that the probe could report 
the threshold levels of oxidative 
stress in Alzheimer’s disease.

• Treating 5XFAD mice with ERGO reduced 

amyloid plaques, oxidative stress and 

reduced glucose metabolism

• ERGO has potential to prevent AD

Whitmore et al. Pharmaceuticals (2022) 15, 742.
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Is Ergothioneine, 

a “longevity vitamin” 

limited in the American Diet?

Beelman et al. J Nutr Sci. (2020) 9;e52:1–5.

Is ERGO a link between 

Soil Health and Human Health?

Beelman et al. J Nutr Sci. (2020) 9;e52:1–5.

19
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Dr. Sjoerd Duiker

Professor of Soil Management and Applied Soil Physics

Beelman et al. Agronomy. (2021) 11:2278.
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The Wade Heller Lab
USDA / ARS

• Reducing tillage increases fungal 

colonization of roots

• Increased crop ERGO

Regenerative Agriculture
Involves

• Minimal tillage          

• Cover cropping                

• Multiple crop rotations

• Reduced pesticides

• Reduced chemical 

fertilizers

Results

• More fungi

• More ERGO

• Reduced inputs

• Improved environment

23
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Beelman et al. FEBS Letters. (2022) 596 (10), 1231-40.
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A Career Planning Tool For Chemical Scientists

ChemIDP 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.
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• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
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• Browse our Career Consultant roster and request your one-on-one appointment today!
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org
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as well as a valuable network of peers and mentors who have 
transformed my life and will help me in my future endeavors. 
The program enabled me to achieve more than I could have ever 
dreamed. Thank you so much!”

ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021
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• ACS Industry Matters
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advance their education and careers.

acsoncampus.acs.org
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Virtual Office Hours Personal Career Consultations

https://www.acs.org/careerconsulting.html https://www.acs.org/careerconsulting.html https://www.acs.org/linkedInlearning

ACS Career Resources
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https://pubs.acs.org 17

Register Now! www.gcande.org
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https://pubs.acs.org/
http://www.gcande.org/
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https://www.acs.org/meetings/acs-meetings/fall-2023.html
19
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www.acs.org/acswebinars

20

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

Co-produced with ACS Industry Member Programs

Chemistry and the Economy: 
2023 Mid-Year Review

Wednesday, July 12, 2023 | 2-3pm ET

Co-produced with ACS Education and the Society 
Committee on Education

How Student Feedback Can 
Help Us Teach Better

Thursday, July 13, 2023 | 2-3pm ET

Co-produced with ACS Division of Chemical Health & Safety 
and the Committee on Chemical Safety

Help! What Industrial Hygienists 
Can Do For Chemists

Thursday, July 6, 2023 | 2-3pm ET

19
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http://www.acs.org/acswebinars
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Find out more about the ACS AGFD! https://www.agfoodchem.org

ACS Division of Agricultural 
& Food Chemistry

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.

22

THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

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

ERGO: A Potential Answer in Mushrooms to Healthy Aging?

Download Presentation Slides 
under “Handouts” in GTW 
Control Panel

ROBERT BEELMAN, PhD

Professor Emeritus of Food Science and 
Director, Center for Plant and Mushroom 
Foods for Health, Penn State University

BRIAN GUTHRIE, PhD

Corporate Research Fellow, 
Cargill

24

Find out more about the ACS AGFD! https://www.agfoodchem.org

ACS Division of Agricultural 
& Food Chemistry

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.

23

24

https://www.agfoodchem.org/


6/29/2023

13

25

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

z

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

Co-produced with ACS Industry Member Programs

Chemistry and the Economy: 
2023 Mid-Year Review

Wednesday, July 12, 2023 | 2-3pm ET

Co-produced with ACS Education and the Society 
Committee on Education

How Student Feedback Can 
Help Us Teach Better

Thursday, July 13, 2023 | 2-3pm ET

Co-produced with ACS Division of Chemical Health & Safety 
and the Committee on Chemical Safety

Help! What Industrial Hygienists 
Can Do For Chemists

Thursday, July 6, 2023 | 2-3pm ET
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www.acs.org/acswebinars
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Edited Recordings
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

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.

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

www.acs.org/acswebinars

28

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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http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
mailto:acswebinars@acs.org?subject=I%20have%20a%20question
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