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Katie Sudler — McCormick

Qucs; Givaudan® - 23+ years in the Flavor Industry, supporting Food& Beverage Companies

- Current Role: McCormick & Company, Flavor Division - Responsible for partnerships
EamATA ]]‘C in the communities we manufacture and in food/beverage industry, to build good
TIONAL ’McCormik@

name and reputation in both.
- Past Roles: Food Regulations, Business Unit Marketing, Corporate Marketing

- Brands: Have worked with 100's of companies to ideate and create
products across Beverage, Alcohol, Confection, Dairy and Bakery segments.

E - Education:
B.S. in Dietetics - Purdue University

I%l - Business classes - Northern lllinois University
Eig N . M.S. in Child, Youth & Family Studies — University of Nebraska-Lincoln

IL Teaching Certificate - grades 6-12 to teach Health, Family & Consumer Sciences



McCormick FONA

Our work with AU:

* NSF Grants

 Chemistry & Biology Degree Program

* Host students for Applied Learning
Experiences

* Career Fairs

e Student Tours

* Chemistry Technology Degree Program




Agenda

* Teaching Science through Food

* Flavor Perception — Brain Science

e Sensory inputs — How you can activate the brain and turn on
* Your next generation of students - Gen Alpha’s

* Future workforce — Skills, employability, lighting a love of learning and
curiosity



What is your favorite lab/activity to
do with your students?



McCormick Brands
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Nutrition Facts

9 servings per container
Serving size 2/3 cup (95g)
R

Amount nvm.mg
-
gglorlgg 24Q
FARMER EST.1909

% Daily Value*

NS ,i)““m" Total Fat 14g 18%
Saturated Fat 9g 45%
Trans Fat Og
Cholesterol 40mg 13%
Sodium 50mg 2%
Total Carbohydrate 25¢ 9%
Dietary Fiber 1g 4%
Total Sugars 24g
Inciudes 199 Added Sugars 38%
Protein 4g

] Vit. 00.1meg 0%« Calcium 120mg 10%
Iron 0.4mg 2%  * Potassium 200mg 4%
e

“The % Dasly Vahue tells you how much 2 netrient
in 2 serving of f0od contridutes 10 3 dady det. 2000
2lores 2 day 15 usad for general nutron advice

ICE CREAM
Creamy and cool mint ice cream Cream, Skim Milk, Milk, Sugar, Coconut Oil,

l“" m) with chocolaty chips Cocoa (processed with alkali), Peanut Oil,

Pasteurized Egg Yolks, CocoagNatural Peppermin
- FlavordNatural Flavor, Tara Gum, Guar Gum, Soy

Lecithin .



Food Science & STEM

8 "‘ UNIVERSITY OF GEORGIA

W EXTENSION ¥

Fooil Science Science Behind Our Food
Ell UCA"UN Innovative Laboratory Exerclses UGA Extension

Using Food Science Demonstrations to Engage I )

Students of All Ages in Science, Technology, Home Food Science
Englneel’lng, and MathemathS (STEM) Biology (All files are in PDF format unless otherwise noted.)
shelly ). schmidt, Dawn M. Bohn, Aaron J. Rasmussen, and Elizabeth A, Sutherland Chemistry + Banana DNA Extraction (zip)

The DNA found in banana cells can be extracted using commdé

Abstract: The overarching goal of the Science, Technn!cg Engmeenng, a.nd Mathematics Basic Synthesis .
is to foster effective STEM teaching and learning throughout the th This lesson plan is a tool to use when ta minum
!hmbvpmd\lfmsmmcehmemmdl capable S'IWWMDM Togg 0 Food Science hydroxide using common household ry in society
assembled six food science d rations for use at all educati log .
the elementary through higher education levels. The focus o and how the products synthesized in t
our experiences using them so thatothen can we thy Electrifying Beverages

In this demonstration, the average condul

at any i level.

2) tk together, hippi

() teking out sevaes ) O of the beverages to ion concentrations infée
Energy Content of Foods

calories by burning them, and (6) culinary sphd
The energy content of foods is investigated.

Environmental Science

Physical Science

Physics

wsing these demonstrations has been very positi

the demonstration end products. Downloadable & Science, Technology, and Society

available as supporting information.
Miscellaneous using technology. Inferences about the energ e then
made.
Review * Flavor of Organic Chemistry,
Introduction This three iti i
-part unit introduces students to organid
The overarching goal of the Sumce, Tbchnolcg; Engineerig i H - . e .
and Math S&TEM) e Lrireet Y About Science Behind Our Food chemistry such as defining organic compounds, fu -
effective S‘l;ﬁh;i 3dmsm£mn_mﬁhmsbnznb:dmd: in everyday life. Lesson One, What is Flavor. . .and HY and aroma,
tern at ¢l , stal levels, " % g
Emu um:.: m;:md :n:p,u, m:umw.kz“_ﬂ;: through interactive experiences. In Lesson Two, Makii ss of esterification. In

contribute to achieving this goal, we have awembled six food o

Lesson Three, Flavor-"Fool", students discover how the sons contained in this unit may
science demomstrations for use at all educatioral levels and have

be used together as a unit or as stand-alone lessons.
o Flavor-"Fool"

JOUma| Of FOOd SC|ence Educat|0n Introduces students to organic chemistry through th§
*Use Google Scholar tO f|nd artiCIe above the perceptiorj of flavor. (This is activity may be used a

Organic Chemistry).
Making Scents of Esters

dazes the importance of starting with prior student knowl-

0. In this lesson, students discover how the five senses affect
a stand-alone lesson or as Lesson 3 of a 3-part unit entitled The Flavor of

o

U n |Ve rS|ty Of G eo rg|a - SC|e nce Be h | n d our fOOd Introduces students to organic chemistry through the study of flavor. In this lesson, students prepare esters through the process of
. esterification. (This is activity may be used as a stand-alone lesson or as Lesson 2 of a 3-part unit entitled The Flavor of Organic
http://extension.uga.edu/programs- Chemisty),

o What is Flavor...And How Do We Know?

services/science-behind-our-food/food-science-
lesson.html



http://extension.uga.edu/programs-services/science-behind-our-food/food-science-lesson.html

Food Science & STEM

Comprehensive REVIEWS it

Comprehensive

REVIEWS

in Food Science and Food Safety

Feeding the World Today and Tomorrow: The
Importance of Food Science and Technology

An IFT Scientific Review

by John D. Floros, Rosetta Newsome, William Fisher

Gustavo V. Barbosa-Canovas, Hongda Chen, C. Patrick Dunne, J. Bruce German, Richg
Mukund V. Karwe, Stephen J. Knabel, Theodore P. Labuza, Daryl B. Lund, Marti

Applications of Disciplines Involved in Food Science and Technology

Examples of Food Science and Technology
Discipline Applications

Biology, Cell Biology =~ Understanding of postharvest plant physiology, food
quality, plant disease control, and microbial
physiology; food safety

Biotechnology Rice with increased content of beta-carotene
(vitamin A precursor); enzymes for cheesemaking,
breadmaking, and fruit juice manufacture

Chemistry Food analysis, essential for implementing many of
the applications listed here; improved food
quality; extended shelf life; development of
functional foods (foods and food components
providing health benefits beyond basic nutrition)

Computer Science Food manufacturing process control, data analysis

Genomics Understanding of plant and animal characteristics;
improved control of desirable attributes; rapid
detection and identification of pathogens

Materials Science Effective packaging; understanding of how materials
properties of foods provide structure for texture,
flavor, and nutrient release

Microbiology Understanding of the nature of bacteria (beneficial,

spoilage, and disease-causing microorganisms),
parasites, fungi, and viruses, and developments
and advances in their detection, identification,

uantification, and control (for example, safe
thermal processes for commercial sterilization);
hygiene; food safety

Foods fortified with vitamins and minerals for health

maintenance; functional foods for addressing
specific health needs of certain subpopulations;
development of diets that match human nutrient
requirements; enhanced health and wellness

Physics, Engineering  Efficient food manufacturing processes to preserve
food attributes and ensure food safety; pollution
control; environmental protection; waste
reduction efforts

Sensory Science Understanding of chemosenses (for example, taste
and odor) to meet different flavor needs and
preferences

Toxicology Assessment of the safety of chemical and

microbiological food components, food additives




Why teach about Food Science?

e As consumers, it’s pertinent to know more
about the food we consume!
* Your students are already familiar with food!

* Inherent interest

* They are being “fed” information about
cooking, nutrition, trends, new products on
social media

* Interdisciplinary

» Students love playing with their food!
Taste the “science”.




Educational Application

Understanding how we interact with food involves:

Chemistry & Organic Chem: mixtures, density, emulsions, concentrations

Biology & Physiology/Anatomy: Senses & taste, Smell/Memory, Biologically wired to desire sweet &
fat, impact of growing population, water use in agriculture

Mathematic: Statistic, data analysis, consumer preferences, concentrations/conversions

Environment, Social & Cultural: social changes due to globalization of food, impact of increase
middle income-globally, hunger, eco friendly products & packaging

Economic: actual cost vs time cost as it relates to food & cooking, financial impact of globalization
on small farmers and specialized products

Physics: Qualitative & Quantitative Analysis with GCMS, spectroscopy, attraction of charged particles
to magnetic fields



Next Generation Science Standards

NEXT GENERATION

CIENCE

STANDARDS

For States, By States

* Practices
e Demonstrations
* Hands on Activities

English
Language Arts

* Cross Cutting Concepts
* Interdisciplinary connections

* Disciplinary Core Ideas
Mathematics

Physiology &
Anatomy



What is Food Science?

Sensory

, , Chemistry
Engineering

Biochemistry \

T~ AL

| Microbiology & Quality

// Literature

Laws & Regulations

Horticulture &
Animal Sciences

Material Science & /
Packaging /

Physics

Marketmg &
Business

Nutrition Statistics

Biology



What is Food Science?

Starches
Gums
Proteins

: - Water
Vl’Fam|ns & | Food Additives
Mmerals\ //

Enzymes —_ Starches

Proteins, Amino Acids _—"" Matrix . Phytochemicals
& Peptides \\\\\
\\\ Cellulose
Lipids :
Sugar Pectin

Sugar
Substitutes



Food Scientists understand

Pasteurization

Dehydrating

Freezing Canning

Drying Irradiation
Jellying Food ——— Extrusion
Preservation
High Pressure & Processing Freeze drying

Salting/Pickling

/

Smoking

Fermentation

Vacuum Packing



The Science of Taste & Smell






Flavor Cognition — Sensory Inputs

Perceptions

Mouthfeel Touch

Trigeminal Visual

Taste Aroma




3 stages to help
process information

Physical
Stimuli

Physiology

v

Perception
170 mph

Light/Reflectance Volatiles

Temperature -—— Food Matrix +—— Composition

l

Mastication — Eating <« Saliva

1

Volatile &Nonvolatile Release

1

— Activation of Sensory Systems \

Auditory /l
—

Olfaction @ «—— Somatosensations <+«—— Taste

— T

Thermal Tactile Irritation
— _/
——

Central cognitive processing

of information
l Cited: Keast, R.S.J., P.H. Dalton,

P.A.S. Breslin, Flavor Perception,
A.J. Taylor, D. Roberts, Eds.,

. Blackwell Publ., Ames, 2004, p. 228.
Perceived Flavor of Food



Ted Ed Video: How do we Smell?

||||||||||||||||||||

the smell of

traumatic
experience

Ted Ed Video: How do we smell? - Rose Eveleth
http://ed.ted.com/lessons/how-do-we-smell-rose-eveleth




80-90% of what

you experience as
“flavor” is aroma.



Olfaction Routes

1. Orthonasal Pathway

.

|  Offactory

Olfactory 7
:\" : {i HL o o
B | tract—"\\

\ y = ‘.AV .‘ ; i‘.‘\\k{\‘\‘ - \ /

bub ~ |

Cribiform
plate

Olfactory ——
nerves . .

Nasal cavity-

Fig. 8. Cross sectional depiction of naso-oral cavity
Slide content © 2014, FONA. All rights reserved.



Olfaction Routes

2. Retronasal Pathway

Fig. 8. Cross sectional depiction of naso-oral cavity
Slide content © 2014, FONA. All rights reserved.




The,f{uman Nose ‘
{ -

 Responds to aromas
' 50 million receptor cells

Sends signals to the Limbic system —



Processing Aroma

Limbic system

Inside view of brain Outside view of brain

mus

S — X sl -
st 88T Hippocampus

Limbic system processes and manages:

Behaviors _ Memories

Emotions | - Motivations | Autonomic

e ; nervous system
& Cleveland Clinic ©2024






CAREER
Sensory Science

is a scientific discipline used to evoke, measure,
analyze, and interpret those responses to products
that are perceived by the senses of sight, smell,
touch, taste, and hearing (Stone and Sidel 1993)“.

Study of:

* Food Science
* Psychology
* Statistics

e Trends

Sensory Scientist Video:

https://www.youtube.com/watch?v=hxwm7Fde9B0



https://www.youtube.com/watch?v=hxwm7Fde9B0

CAREER
Flavor Creation

Flavor Chemists are creative scientists. They
tend to specialize and become experts in
specific areas of flavor chemistry.

* Flavor profile
* Application
* Traditional vs. process flavors

Certification Process
* Training is 7-years minimum
* Must train under a Certified Flavorist

* First test with The Society of Flavor
Chemists at 5-year (Apprentice)

e Certification exam at 7 years

Flavor Chemist Video:
https://www.youtube.com/watch?v=Yv3WVgVVxj0
What is a Flavor?
https://www.youtube.com/watch?v=iyuW-fhkE78



https://www.youtube.com/watch?v=Yv3WVqVVxj0
https://www.youtube.com/watch?v=iyuW-fhkE78

avor Formation




If all our natural food had to have ingredient
statements

INGREDIENTS: AQUA (90.9%), SUGARS (4.9%) (FRUCTOSE 50%. :
GLUCOSE (41%), SUCROSE (9%)), FIBRE E460 (2.0%), ASH, * In descending order from most to least
ACIDS (<1%) (OMEGA-6 FATTY ACID: OCTADECADIENOIC ACID (42%) revalent
OMEGA-3 FATTY ACID: OCTADECATRIENOIC ACID (31%), P :
OCTADECAENOIC ACID (20%), HEXADECANOIC ACID (6%), _ ,
OCTADECANOIC ACID (1%), HEXADECAENOIC ACID (<1%)), AMINO * PLUS, more chemicals that are not listed.
Acms (<1%) (ASPARTIC ACID (26%), GLUTAMIC ACID (17%), LEUCINE
ALANINE (6%), LYSINE (5%), GLYCINE (5%), ARGININE (5%),
LINE (4%), SERINE (4%), TYROSINE (4%), THREONINE (4%),
ISOLEUCINE (3%), PHENYLALANINE (3%), VALINE (3%), HISTIDINE
(2%), TRYPTOPHAN (1%), CYSTINE (1%), METHIONINE (<1%)),
PRESERVATIVES (E236, E296) COLOURS (E160a, E161b, E161c, E140,
E161d, E161e, E161g, E161h) E300, E307, FOLATE, CHOLINE, BETAINE,
PHYTOSTEROLS, = FLAVOURS  (2,5-DIMETHYL-4-HYDROXY-2H-
FURAN-3-ONE, 2,5-DIMETHYL-4-METHOXY-2H-FURAN-3-ONE, GAMMA
DECALACTONE, GAMMA-DODECALACTONE,  2-FURFURAL, 5-
HYDROXY ~METHYL-FURFURAL, LIMONENE, LINALOOL, grEg
NEROLIDOL, E1510, HEXANOL, OCTANOL, METHYL BUTANOATE,
ETHYL BUTANOATE, METHYL HEXANOATE, ETHYL HEXANOATE,
HEXYL ETHANOATE, (E)}-2-HEXEN-1-YL ETHANOATE, BUTYL
ETHANOATE, METHYL OCTANOATE, ETHYL OCTANOATE, OCTYL-2-
METHYL BUTANOATE, OCTYL HEXANOATE, DECYL BUTANOATE,
DECYL ETHANOATE, METHANETHIOL, ETHYL 3-METHYLBUTANOATE,
GERANIOL, E210, FARNESYL ACETATE, MESIFURANE, METHYL
ANTHRANILATE, GAMMA-DECALACTONE, METHIONAL,
DIMETHOXYMETHANE,  1-BUTOXY-1-ETHOXYETHANE),  2-(4-
HYDROXYPHENYL)-ETHYL BETA-D-GLUCOPYRANOSIDE.

James Kennedy, Chemistry teacher from Australia
https://jameskennedymonash.wordpress.com/category/infographics/chemistry-of-everything/




Flavor Formation

Aroma Chemicals

Naturally or
synthetically derived
chemicals that have

an odor

Natural Extracts

Extracts, essences,
juices, essential oils,
botanical extracts,
etc

Reaction
Formulations

Flavor
Components

Non-Volatiles
Flavor ingredients
Masking Agents
Enhancers

Carriers and
Delivery Systems




DEMO - Flavor Chemistry ~CA\-

Create a flavor, it’s fun!

Flavor chemists create all the flavors for foods around the world.
* Natural, organic & artificial flavors

* Talk about flavor chemistry and food science/product development, purchasing, quality of
products. -

PRE

PURHE LEMON W cCormick

LIME EXTRACT
EXTRACT ALL NATURAL

NETY R sl

NETTFLOZ (R ml)




Food Science & your students

Your students need to understand how
science, technology & society are
interrelated.

Challenge our students to build on what they
already know— connecting what is learned in
a science class & their lives in the world.

Take the concerns, interests & experiences of
students and connect them to the classroom,
using scientific knowledge & critical thinking.



What happens when you Smell or
Taste
something new?



Sensory Influence:
The Power of the Human Brain

The pweor of the hmuan mnid. Aoccdrnig to rscheearch codnutced at Cmabrigde Uinervtisy,
it deosn't mttaer in waht oredr the Itteers in a wrod are tpyed, the olny iprmoetnt tihng is
taht the frist and Isat Itteer be in the rghit odrer. The rset can be a total mses and you can

still raed it wouthit porbelm. Tihs is bcuseae the huamn mnid deos not raed ervey lteter by

istlef, but the wrod as a wlohe.

Amzanig huh?



Sensory Influence:
The Power of the Human Brain

The power of the human mind. According to research conducted at Cambridge
University, it doesn’t matter in what order the letters in a word are typed, the only
important thing is that the first and last letter be in the right order. The rest can be a
total mess and you can still read it without problem. This is because the human mind
does not read every letter by itself, but the word as a whole.

g theoty
Amazing huh? '“fofmaﬂon pro









Pareidolia

Slide content © 2016, FONA. All rights reserved.



Learning something new is uncomfortable!

Initial Discomfort:

* You'll likely feel awkward and unnatural at
first, as your brain is trying to establish a
new motor pathway.

New Habit Formation:

 The brain needs time to create new neural
connections for the new thumb position to
feel natural.

Practice Makes Permanent;:

e Consistent practice, even just for short
periods, will help your brain re-wire and
make the new position a new habit.




Activate your student’s brains!

* Present information in a new way
* Various types of learning

* Sounds — what kind of effect they can have
* Loud jarring bells vs therapeutic calming noises

* Aromas
* mints, citrus
* Chewing gum studies

Link to studies about activating the human brain
- chewing gum



Activate your student’s brains!

Teenage brain power boosted by chewing
gum: Wrigley study

By Sarah Hills
23-Apr-2009 Last updated on 18-Mar-2017 at 02:19 GMT

Chewing gum could have a positive affect on the academic
performance of teenagers, according to new research funded by
the Wrigley Science Institute (WSI).

The study examined whether chewing Wrigley sugar-free gum could lead to better

academic performance in a "real life" classroom setting.




Your future students -
GENERATION ALPHA



w Flavor
C. solutions

The Gen Alpha
Moment

Consumer Insights & Preferences

January 2025 4




Gen Alpha is a generation still
in the making.

Making up 12% of the population, Generation
Alpha is the youngest generation in the U.S.
Born between 2010 and 2025, the oldest
Alphas are in their early teens.

By 2030, the collective spending power of
this group of young consumers is projected to
reach $12 trillion.

By the time Alphas
are 16, their
generation’s spending
power will surpass
Gen Z & Millennials
combined.

Source: Datassential, Kantar, The Food Institute



Diversity Demographic

Gen Alpha is the most diverse generation in U.S. history.

Gen Alpha represents the future of the nation. They are a majority-minority generation, the first

generation to have less than half of their population identify as white.

Race/ethnicity of Gen Alpha at 0 - 9-years-old

Gen Alpha

in 2022 47% 26% 13%

Non-Hispanic White Hispanic Black

5% 10%
Asian Mixed &
Other

v

53% diverse

Source: Datassential, Kantar, The Food Institute

“1 Flavor
C solutions



The Phone Zone

Nearly 90% of Gen Alphas spend at least an hour a day looking at screens, for socialization and entertainment.

Which of the following media platforms are your Do your children have access to a smartphone?
children currently on and allowed to use with
parental supervision? 19%

25% Do not have

Have access access to a
to a phone \ phone
55% YouTube but don’t own
their own

27% Snapchat

25% Facebook

24% Instagram

17% Twitter
56%
15% Discord Have their
own phone

Source: Datassential wc Flavor

solutions



The Power of a New Generation

Despite their young age, Gen Alpha already possesses significant social influence.
' SR

Tech Savvy & Digital Natives:

* Growing up with technology seamlessly integrated into their lives

* Identify as “gamers” and use tech “to live and enjoy their life”

* Already content creators, sharing their lives and perspectives online, with power to influence
trends, opinions, and social movements

Social Consciousness:
* Describe themselves as “incredibly creative” and “kind”

* (Care strongly about environmental issues, social justice, and other causes at a young age
* Support their causes through involvement in social activities in school and social campaigns in
media

Consumer Power:
* Developing strong brand loyalty early on
Preferences significantly impact family purchasing decisions and household spending

Highly receptive to social media influencers and prioritize recommendations from their favorite
creators

TRt § 9
[ )

g e

o

° .
e
-
)
&,
A
Y
&
:"
o
"
.
Vi
W
.“
\
o

Source: ABC News, Britopian, Datassential



Gen Alpha is
growing up with a
deeper
appreciation for
overall wellness,
convenience, and
flavor variety.

“1 Flavor
C solutions

Nearly half of Gen Alphas eat fresh
fruits daily. 80% of parents try to
maintain healthy, balanced diets for
their kids as much as they can.

Gen Alpha is captivated by spicy and
bold flavors, proving to be the most
adventurous consumers we’ve seen
so far. 53% of households look for

flavors they have never tried before.

Source: The Food Institute, Innova, Fuch Gruppe, Mintel, Perdue Food Service

43% of parents report that their
children eat fast food at least
weekly, and 79% appreciate value,
variety, and convenience.



CAREER
Food Marketing

Focuses on activities aimed at selling products or services.
Food marketing aims to create awareness, generate interest,
and drive sales for food business.

Key aspects of marketing:

e Consumer Understanding & Data analysis

Product Development

Promotion & Advertising
Social & Digital Marketing

Branding & Packaging



https://www.youtube.com/watch?v=hxwm7Fde9B0

CAREER
Food Science

gcient!
Cormic Lub
M neees:/ | on
ha“'.‘ OOdW tCh?\’= . .
outube.co™ Food Scientists can work in:
WW
http> J * Product Development

* Food Safety & Food Quality
* Research

* Sales & Marketing

* Sensory

e And more!



Ooho-Edible Water bottle

CA R E E R https://youtu.be/x3K55xV4NI|4
Research & Innovation

. These "water bubbles” called
Ooho are actually edible water

2 _sa8_ »

Different terminology:

* Flavor Encapsulation by lon-
Exchange

e Culinary Spherification

* Molecular Gastronomy



Employment opportunities
for your students



Food Science & Your Students

* Food Science is a viable career option —one
with a great job outlook, combining everyday
life and science!

e |tis afun, social science — eating your way
through the day.

* Many of your students will never consider
food science or careers in the food industry!




EXPLORE THE DATA UN CHIGAGO AND THE REGIUN

he World Business Chicago Research Center curate | content and data analysis
industries, special interest topic d briefs about the diverse economy of Ch cagzler d.

World Business Chicago

CHICAGO 2050  WHY CHICAGO v THE RESEARCH CENTER  PEOPLE OURWORK v MEDIA ROOM CONTACT US

FUELING CHICAGOLAND'S
COMPETITIVE ECONOMY — e

LIFE SCIENCES & HEALTHCARE > MANUFACTURING =

A Tuty

https://worldbusinesschicago.com/

nitrated in and n the US, dubbing us, The City that Works




CHICAGOLANDINDUSTRY PROFILE

FOOD INNOVATION &

MANUFACTURING

CHICAGOEANENNDUSTRY PROFILE

FOOD INNOVATION &

MANUFACTURING

Chicago is the nation's food innovation and manufacturing capital. The city's proximity to the nation’s most productive
farmland and an extensive transportation network helped grow the historic industry. Today, the metro area is home to the
nation’s largest food manufacturing workforce and the industry’s largest and most innovative corporations.

alg OUTPUT (NOMINAL GDP) JOBS DISTRIBUTION BY ZIP CODE .o

LABOR POOL & TALENT PIPELINE

Chicago has the nation's largest food manufacturing workforce.
As of 2024, Chicago is home to:

Production occupations, ranking Food processing occupations, the
288K number one in the nation. 30K 2nd most in the nation.
Botwor
Food zcientizt and technolog
Production jobs gsined in 2024 456 occupations, the 6th mostin the

&R EMPLOYMENT

Adingteasetghts

Do P Evarnsiie
A

Syumore

w
DeKaln Il
{if] BUSINESS COUNT i mago
%

+12K .. 2010,

nation.

Chicago has a strong talent pipeline for food manufacturing.
In 2023, higher education institutions in the Chicago metro area granted:

Food science degrees — including

STEM degrses, the 5th most

TOP EMPLOYERS
By global employee count

i 150 from the University of lllinois at 33,954 in the nation and 34% more
T, ) Urbana-Champszign - the zecond than in 2020.
o mest in the nation, : . s
Pt | Engineering :echm.cuan
‘ andwich lﬂ 3131 Enginsering degress, the 8th 1 ,684 progr‘am's CO""PIGUO"S. the 4th
2] HIGH-GROWTH SUB-INDUSTRIES . most i the nation. most in the nation.

2025 Jobs
B :738-5933 g Chicags 10
W 1975-4737 Minooxn Insert
B 909-1.974 y

3455808 P Chicago PRO-CHICAGO DECISIONS ACCESS TO CAPITAL

102-378

220 Since 2021, there have been 58 food manufacturing and Food innovation is one of Chicago's top verticals by

related pro-Chicagoland decisions. Combined, these
projects have created nearly 40,000 jobs and brought
earnings of over $3.2 billion to the metro area. A few

growth capital raised. Investment decreased 88%
between 2021 and 2024.
LOCAL ASSETS

Chicago is the nation's crossroads, making it easy for food manufacturers to get their products to market.
e Chicagoland has 6 of 7 Class | railroads.
¢ Chicagoland is home to North America's largest inland port: CenterPoint Intermodal occupies ~6,400 acres and
handles ~3M TEU annually.
e O'Hare International Airport continues to be of the top ports by value, moving $271B in imports and exports in 2023.

notable projects include the expansions of: Since 2021, there have been:
e Nearly 135 local growth capital investors in
Chicago's food innovation firms

s Over 25 companies acgquired

* Mars Wrigley—opened its $40 million innovation hub
on Goose Island in 2022 creating 30 new jobs

Food Innovation capital raized

¢ Red Bull-leased space in both Arlington Heights and

Chicago alzo has a supporting ystem for industry i ion and b growth. ! . Growth capital raised. 2021 - 2024 u deel count
e 24 known corporate innovation centers, many of which are food-related, like Mars Wrigley, McDonald's, and Ferrero. Rom§0v1||e for & combined total of 127,900 square 37p
* Over 75 incubators and accelerators, such as the Hatchery, the Food Foundry, and FoodlLab Chicago, among others. feetin 2024. 30 33
2 2 A 20
* Ferrero—announced that in 2025, they'll be investing $253.35M Gtk
$75 million in its Franklin Park plant creating 65 new § =
jobs. £151.44M
$29.31M
1 I 1 |
2021 2022 2023 2024

https://worldbusinesschicago.com/

Pagelof 2 |




Food Science Career Areas

Food Safety & Defense
—ad ~ Food Health & Nutrition

Product Development

Public Policy & Regulations

Education & Careers
a = A Food Processing & Packaging
n <4 Sustainability
' Business, Marketing & sales

Engineering, Production & Logistics




Potential Career Descriptions

* Product Development: Develop New products or improve existing products. Qualities: Creativity
& Teamwork

* Research and Development: Use microbiology, chemistry, engineering, or nutrition skills to
investigate scientific principles and as they pertain to specific food components, food products, or

food processes.

* Technical Support: Apply knowledge of raw materials and ingredients to food processing
applications.

 Management: Involved with the organization, operation, and development of food processing
companies. Their key role is to oversee employees and operations in the processing of specific

foods.

* Quality Assurance: Analyze the components of ingredients & finished product to ensure it is safe
& quality food.

Source: http://foodscience.psu.edu/majors/careers



Potential Career Descriptions

* Regulation: Work with governance of food, dealing with USDA, FDA, EPA, and the Patent Office.
Positions include policy development, enforcing food sanitation and labeling regulations, or
ensuring the safety of our food supply.

* Extension Education: Extension educators specializing in food safety, food processing, or human
& educate the community.

* International: Many larger food companies are multinational and employ graduates with
international experience or who speak a foreign language. Graduates looking to expand their
horizons can be involved with helping citizens of developing nations improve their food handling
and storage procedures through agencies such as the Food and Agriculture Organization, World
Health Organization, or the Peace Corps.

* Professional Schools: Many food science graduates continue on to attend dental school, medical
school, law school, and other professional fields using their food science education
as foundation for future studies.

Source: http://foodscience.psu.edu/majors/careers



Jobs a Food Scientist can have

*Food Scientist

*Biochemist

*Cereal Scientist

*Dairy Products Scientist
*Director of Quality Assurance
*FDA/USDA Research Scientist
*Flavor Chemist

*Food Biochemist

*Food Biotechnologist

*Food Chemist

*Food Engineer

*Food Industry R&D

*Food Ingredient Sales

*Food Inspector

*Food Microbiologist

*Food Product Consultant
*Food Product Developer

*Food Safety Inspector
*Food Technologist

*Food Toxicologist

*General Manager, Research
eLaboratory Director
*Manager, Analytical Lab
*Manager, Meat Applications
*Market Researcher

*Meat Scientist

*Natural Products Researcher
*New Technologies
*Packaging Specialist

*Plant Manager

*Plant Supervisor

*Product Development
*Project Leader, Technology
*Project/Product Manager

*Public Health Official

*Quality Assurance Director<
*Quality Assurance Manager
*Quality Assurance Supervisor
*Research and Development
*Research Scientist

*Quality Assurance Officer

*Sales Manager

*Scientific and Regulatory Affairs
*Scientific Research

*Senior Food Scientist

*Sensory Evaluation Expert
*Sensory Scientist

*Technology Development Manager
*Technical Sales Representative



Where can Food Scientists work?
¥ pepsico (-..‘5
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Chocolatier
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e Academia
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* Government NON
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* Foodservice

* Testing laboratory




Skills Industry wants your students to learn!

e Effective communication — written & oral, technical communication
* Intellectual curiosity

 Self-starter

* Ability to collaborate

* Strong lab skills

* Physical precision
e Must wear PPE (Personal Protective Equipment)

* Interpret data, Critical thinking, Problem Solving
* Organization & documentation practices

* Integrity, Trust, Respect for others



areers at McCormick FONA

RESEARCH & DEVELOPMENT

* Flavorist

* Food Scientist (or product developer] traates new 1
* Sensory Scientist research o8 the parameters of

* Lab Technician sup

Degree Careers

at McCormick FONA
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create flavo ing kno dge of extracts, oi

and natural &

artificial chemicals. Flavorisis create the figvors you love

* Research & Innovation Scientist continuously looks at

new ways 10 produce and delwer favors, taste and smell.

* Analytical Chemist analyze, identify, and quantify

ents in owr food product

the grocery stare shelves.  They develop new peoducts or find

rew better tmting Ravors for products currently bewng soic

someth cartan way, picking oo

level. Ev

apart at m

& interpre

yie me

Laskes

* Regulatory is respoasitie for disserinating national &

international food law nto easy to understand, workabse

knomdedge so owr dovalopors

abide by the guidelines set forth to

keep our food safe

BUSINESS

OPERATIONS (degree careers)

Sales build & maintain relationships with customers

stand consumer needs and how flavors car

Marketing unce
influence and improve products on the market
market trends and assi

=arch
ation

15 in product concept & ide

Accounu’ng ensure all bills are pasd, employees are paid, and

sarveces are paid for

Finance
and to belg
Human Resources aupports the arganization by finding

emplc

ible for the firandal health of the organczation

s fund new ventures & reirvesting in the campany

pice

Legal reviews

the comparny IS D

& negotiations, preserves 1P and ensures

X

IT bullds the best networks 1o support the business and
prosctivedy works to protect and buld systems for growth
Engineer assists the antire business 10 ensure everything Is

working properdy and most efficiently

Purthasing 5 respo

we can make fiavors

sible for buying all the nght supplies so

f you like to negotiate, this may be a great

job for you
Product Safe!y/Quality ensures tho ingrodients that come

imo our manufacturing facllity and the flavors that leave

what we pxpoct based on baying & quality

parameters. and customes specfications.
Environmental, Health & Safety = imo
processes & pre

at McCor

srtant to make

swe

dures are in place to always ensure safe

y while

mick FONA ar warking with/f round us

Scheduling zians out the manutaciuring schedule 1o maks sure
€ach tlavor ls made to ordar, for an on-time calvery 1o our
cuStomers

Customer Service engages with our customers and our

e to make sure anything our customer n2eds is

recaived in 3 Umely mannar

careers)

ee

degn

e, associates

ai

OPERATIONS (certific:

M emnia

* Warehouse
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* The Food industry is a very diverse industry.

1500 companies in Chicagoland area in Food & Beverage
* Another 2000+ support the food industry.

Food manufacturing accounts for 15% of all manufacturing jobs.

Americans spend about 15% expendable income on food.

We need your students to become problem solvers!!
* Engineers, Developers, Science Communicators, Regulations, Manufacturers, etc!

Food is FUN. Enhance lessons with opportunities for your students to learn more about
what they eat.



Katie Sudler

Website: https://www.mccormickfona.com/learn/discover-fona-food-science-for-young-minds

Email: katie sudler@mccormick.com
Email: https://www.linkedin.com/in/katiesudler/

McCormick FONA

Website: https://www.mccormickfona.com
LinkedIn: https://www.linkedin.com/company/mccormick-fona/

|| s


http://whttps/www.mccormickfona.com/learn/discover-fona-food-science-for-young-minds
mailto:katie_sudler@mccormick.com
https://www.linkedin.com/in/katiesudler/
https://www.mccormickfona.com/

Food Science
Resources

Katie Sudler




Discover FONA (this program ©)
McCormick FONA

https://www.mccormickfona.com/learn/discover-fona-
food-science-for-young-minds

e Teach & Taste
* Lesson Plans & Demonstrations

* Career Exploration
* FONA Employee short career videos

* Science Bites
* Trend & White Papers
* Podcast (with technical & marketing)

* Sign up to be a taste tester!

Develop Deliver Insights Podcast Taste Responsibility Contact

-~
uﬁ CK FL%nwmusl

ITY’EDU 'PROGRAMR

HOME > LEARN > MCCORMICK FLAVOR SOLUTIONS COMMUNITY EDUCATION PROGRAM

Science is Exciting — Bring it to Life for Students!

McCormick Flavor Solutions' Community Education Program has helped more than 14,000 community members understand the world of food and flavor
science. Through hands-on demos, exciting experiments and career path explorations, we're planting the seed of food science knowledge, one student ata time.

Teach & Taste Career Science Bites
Lesson plans Exp I 0 rati 0 n Science news links & education-specific

blog posts.

A career in the food industry goes well
beyond the grocery store.



McFONA Resources

https://www.mccormickfona.com/category/trends-insights

- White Papers

- Trend Information
SPECIAL - ‘App’ with Flavor Language

YANILLA: NAVIGATING
THE PERFECT STORM

Vanilla. Access to the beloved ingredient is facing soma cles.
A combination of factors has created the perfec'

comes to sourcing vanilla —knocking sups

completely out of whack. Yet, the ma

therefore, natural vanilla—ma %.? \'\0(\

How can product devs ((\
their label requ O( <! Let's take
alook aty ? 6\(\& ~ considerations

and solutic
<e®

B A 1900 Averill Road, Geneva, IL 60134
Wi~
ATroNAL  630.578.8600 | www.fona.com

Consumer Insight:
Purchase Power of
Today’s Teens

M Bover Mkrona  Leam

Develop  Deliver  Insights  Podcast  Taste  Responsibility ~ Contact Q\

HOME > TRENDS & INSIGHTS

What matters most: making informed choices to win.

We track and openly share what you need to know now. Key flavor movements, essential consumer changes and in-depth category viewpoints.

4 Flavor Spotlights: Brown Voice of the Expert: Taste the
Butter, Malt Vinegar, Dragon World Through Seasoning
Fruit, Aji Amarillo

Trend Bite: Troplcal Vibes

Voice of the Expert: Crafting Flavor Spotlight: Sweet Vanilla Trend Bite: 2025 Food &

Cocktail Flavors Beverage Trends of Interest




IVI CCO rm | C k & CO m p 3 ny https://www.mccormickforchefs.comﬂ{ir:jlism'

TRENDING PRODUCTS RECIPES INSPIRATION Resources contact (@) @

The Flavor Forecast 25th

m Edition is Here!
l: l 4 ."\\ Y()l{ et And it's more flavorful than ever.

FORECAST

YouTube: @McCormickandCompanyinc

T0 STAN

together

FOR THE FUTURE OF FLAVOR

i #FEATURED LENGUA MADRE, ACAWAYA
McCormick Corporate Two NEW Sessonings from MeCormick Culinary.> s Cantro

@McCormickandCompanylnc - 8.22K subscribers - 60 videos

ANA CASTRO DEVELOPED A DEEP
NEW! Frank's RedHot Mango Habanero Wings PABSION FOR COOME THROUGH
e HER GRANDMOTHER'S TEACHINGS
Sauce > ON THE SIGNIFICANCE OF FOOD IN
BRINGING PEOPLE TOGETHER AND

McCormick & Company is a global leader in flavor and one of the most respected ...more

mecormickcorporation.comv/en and 3 more links

% |13 HEALING THE SOUL
p MoCORMICK . aEAD 810
SCIENCE OUR RESEARCH RESOURCES ¥ ABOUT MSI carch [SR V1 Franic's Redtiot Garlic Buffalo Wings Ssuce .
INSTITUTE
Home Videos Shorts Playlists ~7

V! McCormick® Mayonesa >

McCormick: Healthy. Sustainable. Delicious. RECENTLY PUBLESHED

k Up Your Menu! >

304,277 views + 10 months ago PR ASN American Society for Nutrition's

Top Research of 2024

Pennsyivania State University
compared the effectiveness of
instructional videos with print
handouts when educating
family medicine patients about

the use of herbs and spices to
e ol e B
and added sugars during meal
preparation.

Healthy Planet and People

©® 0:02/030

July, 2024 S “an ASN'S TOP NUTRITION RESEARCH OF

A multimethod outcomes -~ 2024
DAEST 02 \
n“]u‘_“'m d;s‘mggf Congratulations to Or. Zhaoping Li and her team |
estionnaire dat sensory
For You Fzs RS 100ASN'S recognition of thale Mt

testing of vegetables with and %

without spices and herbs was \ Leam More »
conducted among a sample of ; . ® oo
military service members on a

ience Institute

esearch and

https://www.mccormickscienceinstitute.com/



Abby the Food Scientist

https://abbeythefoodscientist.com/
<L ABBEY THE FOOD Home Blog Food Videos About Me Q

@ SUENTIST

HEY M ABBEY

I'm a food scientist by PhD. | love sharing the science
behind everything we eat. I've spent over 10 years studying
food science and I'm still learning new and interesting
things about how we grow, formulate, and produce
enough food to feed the world. Everything I've learned |
plan to share with you here!

Learn More

* Abby is a food scientist & researcher. Abbey The Food Scientist — Explanation of all things food!

* Blog & Videos and more great videos on YouTube @AbbeytheFoodScientist



Chicagoland Food Science Foundation
https://chicagofoodscience.org/

* CFSF supports the next generation of Food & Beverage Professionals
+ College scholarshil ~ (OFSI £e30ce  wov e ey vovv g o, mme

SCHOLARSHIPS FOR STUDENTS

Inspirng all ages to Be epg}g\ed N, thesscience of food

- 4

2023 SCHOLARSHIP APPLICATION

h \Qi _

HOW YOU CAN HELP ‘ ] 2023 SILENT AUCTION DONATIONS



IFT Institute of Food Technologist

IFT =T it
IFI- https://www.ift.org/

Nutrition Facts Label

* The IFT is the professional organization for food industry
professionals.

* The group communicates all things the food industry
needs to know — changes, laws, improvements, new

: | m{srmatmn on your '
technologies, research, consumer trends and more! Witrition Label ¥s changmg

LLLLL

mmmmm

‘\" IFT Foundation | About IFT I Membership Global Food Traceability Center Food System Challenge [ = | Login

l- F I News & Publications @ Events Career Development Policy & Advocacy
For Educators!

» Community ators

Educators

Voluntary Sodium

Reduction Goals
IFT Undergraduate Program Approval
Announced
Resources for Teaching Online
Share the Facts +
K-12 Teaching Resources Bibliography +

Educator Event Toolkit




IFT: Institute of Food Technologist

https://www.ift.org/news-and-publications/podcasts/omnivore

| - Gt P th sty e | ¢ Ot | W |

vy i
IFI Tofes  News & Publications it fverts  Career Development  Policy B Advecacy | Q
- B
A
|

~NL .
i s\ The FDA's New

Healthy Rule

PODCAST:
Salary/Career Trends,
Sandwiches on the
menu, Food Waste,
Sensory, Pet food, etc

FOOD TECHNOLOGY MAGAZINE:

December
2022/January 2023,
Volume 76, No. 11

ok Technology
h

’ ifirowing}r ‘
in the =

November 2022, October 2022, Volume
Volume 76, No. 10 76, No.9

Outlook 2023:C Trend
Everything You Need to Prepare B0e onsumer irends

for an Uncertain Future
S ———




(B)EXPLORER 200 ([iemm
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E e Find yout Future in Agriculture
Ag X p I O r r ¥ & About| Educator Resources| Career Einder| Virtual Field Tnp| Sign Up for Updates

https://www.agexplorer.com/

* Virtual Field Trips

Agribusiness Systems Animal Systems

* Current videos on interesting
companies

e Career Finder @

* Descriptions about 100’s of careers in xJ e = é
the various areas of business Environmental Service Food Products & Natural Resources

Systems Processing Systems Systems

Agricultural Education

2
- &

Plant Systems

Power, Structural &
Technical Systems




Science Meets Food-Blog

http://sciencemeetsfood.org/

Institute Food Technology Student Association

I HEART FOOD SCIENCE ARCHIVE

Creepy Crawlies - Insects as Food
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DA resource — Food Additives

https://www.fda.gov/Food/IngredientsPackaginglLabeling/ucm115326.htm

ip2y U.S. FOOD & DRUG

ADMINISTRATION

AtoZindex | Follow FDA | EnEspariol

Food

Ingredients, Packaging &

Labeling

Ingredients & Packaging
Definitions

Allergens

Food Additives & Ingredients

Generally Recognized as
Safe (GRAS)

Packaging & Food Contact
Substances (FCS)

Irradiated Food & Packaging

Labeling & Nutrition

Environmental Decisions

Food from Genetically
Engineered Plants

Home | Food | Drugs

Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & \ y | €

Products

Home > Food » Ingredients, Packaging & Labeling

Everything Added to Food in the United States

(EAFUS)

f SHARE | W in LUNKEDIN @ PINIT &% EMAIL & PRINT

November 2011

This information is generated from a database maintained by the U.S. Food and Drug Admin|
for Food Safety and Applied Nutrition (CFSAN) under an ongoing program known as the Prig
Assessment of Food Additives (PAFA). PAFA contains administrative, chemical and toxicolog
over 2000 substances directly added to food, including substances regulated by the U.S. Foq
Administration (FDA) as direct, "secondary” direct, and color additives, and Generally Recog
and prior-sanctioned substances. In addition, the database contains only administrative and

on less than 1000 such substances. The more than 3000 total substances together comprise}
referred to as "Everything” Added to Food in the United States (EAFUS).

The EAFUS list of substances contains ingredients added directly to food that FDA has eithe|
additives or listed or affirmed as GRAS. Nevertheless, it contains only a partial list of all food
in fact be lawfully added to food, because under federal law some ingredients may be added
GRAS determination made independently from the FDA. The list contains many, but not all, ¢
subject to independent GRAS determinations. For information about the GRAS notification p
the Inventory of GRAS Nofifications. Additional information on the status of Food and Color A
obtained from the Food Additive Status List or the Color Additive Status List (formerly called

Investigations Operations Manual).

Ingredients & Packaging

Ingredients & Packaging
Definitions

Allergens

Food Additives & Ingredients

Generally Recognized as
Safe (GRAS)

Packaging & Food Contact
Substances (FCS)

Irradiated Food & Packaging

Environmental Decisions

Food from Genetically
Engineered Plants

Types of Examples Names Found
ypes ¢ What They Do P
Ingredients of Uses on Product Labels
Allow smooth mixing of
ingredients, prevent
separation
Salad dressings,
Keep emulsified products peanut butter, - th d Ik
; Soy lecithin, mono- and diglycerides, egg yolks,
Emulsifiers stable, reduc kiness chocolate, y gy ga Y
polysorbates, sorbitan monostearate
control cry: n. keep  margarine, frozen
ingredients di d, and to  desserts
help products dissolve more
easily
Frozen desserts,
Stabilizers dairy products,
and cakes, puddin;
N Produce uniform texture, P 9 Gelatin, pectin, guar gum, carrageenan, xanthan gum
Thickeners, . . and gelatin mixes,
- : improve "mouth-fee whey
Binders, dressings, jams

Texturizers

pH Control
Agents and
acidulants

Leavening
Agents

Anti-caking
agents

Humectants

Yeast
Nutrients

Dough
Strengtheners
and
Conditioners

Firming
Agents

Enzyme
Preparations

Gases

Control acidity and alkalinity,
prevent spoilage

Promote rising of baked
goods

Keep powdered foods free-
flowing, prevent moisture
absorption

Retain moisture

Promote growth of yeast

Produce more stable dough

Maintain crispness and
firmness

Modify proteins,
polysaccharides and fats

and jellies,
sauces

Beverages, frozen
desserts
chocolate. low
acid canned
foods, baking
powider

Breads and other
baked goods

Salt, baking
powider,
confectioner's
sugar

Shredded
coconut,
marshmallows,
soft candies,
confections

Breads and other
baked goods

Breads and other
baked goods

Processed fruits
and vegetables

Cheese, dairy
products, meat

Oil cooking spray,
whipped cream,
carbonated
beverages

Lactic acid, citric acid, ammonium hydroxide, sodium
carbonate

Baking soda, monocalcium phosphate, calcium carbonate

Calcium silicate, iron ammonium citrate, silicon dioxide

Glycerin, sorbitol

Calcium sulfate, ammonium phosphate

Ammonium sulfate, azodicarbonamide, L-cysteine

Calcium chloride, calcium lactate

Enzymes, lactase, papain, rennet. chymosin

Carbon dioxide, nitrous oxide



https://www.fda.gov/Food/IngredientsPackagingLabeling/ucm115326.htm

FDA resource — Food Additives

https://www.fda.gov/food/nutrition-food-labeling-and-critical-foods

pZY U.S. FOOD & DRUG

- Home / Food / Nutrition, Food Labeiing, and Critical Foods

Nutrition, Food Labeling,
and Critical Foods

FDA's Nutrition Initiatives

Labai Glaims for Food &
Dietary Supplements

Changes to the Nutrition
Facts Label

Front-of-Package Nutrition
Labeling

Use of the Term Heaithy
on Food Labeling

Gluten-Free Labeling of
Foods

Standards of Identity for
Food

Menu and Vending
Machine Labeling

Nutrition, Food Labeling, and Critical Foods

f Share | X Post | in Linkedin | & Email | & Print

The FDA promotes healthful eating patterns by providing nutrition information that helps
consumers make informed food choices and by encouraging industry to focus on healthier
food formulations. These FDA web pages address the labeling requirements for foods
under the Federal Food, Drug, and Cosmetic Act and its amendments. Food labeling is
required for most prepared foods, such as breads, cereals, canned and frozen foods,
snacks, desserts, drinks, etc. Nutrition labeling for raw produce (fruits and vegetables) and
fish is voluntary. For detailed information on dietary supplements, a special category of
products that comes under the general umbrella of foods, but which has separate labeling
requirements, see "Dietary Supplements.”

In addition, the FDA oversees and enforces regulatory requirements of “critical foods”

FDA has a few older, but still appropriate
labs (Nutrition)
Food Additives (Food Science)

Food Allergies (Food Science, Culinary
Arts, Health)
Standards of Identity



https://www.fda.gov/food/nutrition-food-labeling-and-critical-foods

ational Science Teachers Assn.

http://www.nsta.org/conferences/fda.aspx

vynsta B3

Learn Network

Transform your teaching with NSTA's latest resources and more

Get unlimited access today with your NSTA Membershig

Al

Lesson Plans Journals Free Resources

Popular Topics

Postsecondary Middle School

High School

Elementary

- A

Lesson Plan

Phenomena

Informal Education

How does soap make dishes clean?

Chemistry Is L

Physical Science

esson Plan

Science and Engineering Practices

Elementary

Lesson Plan
What makes muscle proteins so
different from other proteins in
our body? [Playlist Version)

Middle

Lesson Plan

How do cells know which amino
acids go together to make certain
proteins? [Playlist Version)

Lesson Plan

How can ecosystems survive
without sunlight?

Lesson Plan

What Causes the Disproportionate
Impact of COVID-19 on Racial and
Ethnic Minority Groups?

For Families

Lesson Plan

What exactly are proteins and how
are the proteins we make different
from those we eat? [Playlist
Version)

Lesson Plan

How do people build muscles if
they are not eating muscle
proteins? [Playlist Version)

Lesson Plan
What Do Cardboard Boxes Have to
Do With Carbon Emissions?

Lesson Plan

Why Is a Covered Planet a Healthy

Planet?



http://www.nsta.org/conferences/fda.aspx

ournals for Food Science Education
https://ift.onlinelibrary.wiley.com/
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Publish in IFT's Journals | Highly respected Food Science FDUCATION =
Food SCience  Latestissue
' | In-depth coverage
Submit to JFS | P 8 Edited By: Shelly Schmidt E UGA"UN \cl;zllué::rzz(l)).;sued
Advancing the science of food Online ISSN: 1541-4329

Submit to CRFSFS Print ISSN: 1541-4329

® Institute of Food Technologists

HOME ‘ ABOUT 7 BROWSE b 4 o ° @
Our Journals

SsFovaTecdology Magazine JFSE was published by IFT from 2002 through 2021. Though : -
Juarna st hid = IFT Annual Event - : P 4 S|gn up for email
me smem:e o IFT Events no longer publishing new content, the full 20-year archive is dcite
= —— i) free to access. IFT’s Journal of Food Science is now
- ‘ 0 c'ence VTR . . . . Enter your email to receive alerts
N 1 accepting Food Science Education research studies. o v actidias snd e are
EDUCATION

ArtICIes Email address

x Enter emali
Most Recent Most Cited
@ Free Access m

Issue Information

Article Preview

gut from IFT Pages: 111-111 | First Published: 30 November 2021
Most Accessed Most Cited No abstract is available for this article.

PDF Request permissions

Resources

Join the IFT

A comprehensive review of recombinant technology in the food industry: Exploring Posts by IFY About the Journal
expression systems, application, and future challenges




IFT: Journal of Food Science Education

http://www.ift.org/knowledge-center/read-ift-publications/journal-of-food-science-education.aspx

Food Science EDUCATION

Pizza science: interactive activities. . .

Research in Food Sci on
n
The Science of Pizza: The Molecular Origins of Cheese, Bread, and o [ inithis iesive v]
Digestion Using Interactive Activities for the General Public °
|

Amy C. Rowat, Daniel Rosenberg, Issue Advanced = Saved Seaftkes =
Kathryn A. Hollar and Howard A. Stone .

Journal of Food Science
Article first published online: 24 SEP 2010 Education ARTICLE TOOLS
DOI: 10.1111/1.1541-4329.2010.00101.x Volume 9, Issue 4, pages "™\ Get PDF (570K)
gy - . : 106-112, October 2010
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Abstract: We describe a presentation a, which is designed for the general public including children ages 6 and
older. The presentation focuses on the s aking and digesting cheese and bread. We highlight 4 major scientific themes: (1) how
macromolecules such as carbohydrates and proteins are composed of atoms and small molecules; (2) how macromolecules interact to
form networks in bread and cheese; (3) how microbes contribute to the texture of bread; and (4) how enzymes break down macromolecules
during digestion. Using live demonstrations and interactive exercises with children in the audience, we provide simple explanations of the
ecinntific nrinciples related to these themes that are essential for understanding how to make pizza, and what happens when we eatit. This

Table 3-Mapping lecture components to National Science Education Standards.

Science content standard Lecture activity Grades K to 4 teachers can:  Grades 5 to 8 teachers can:  Grades 9 to 12 teachers can:
A: Understanding Observe the appearance, Ask students to make Ask students to make Ask students to make
scientific inquiry taste, and texture of pizza, observations about the observations about the observations about the
bread, and cheese. texture of cheese and texture of cheese and texture of cheese and

bread and formulate
questions about their
observations: Why does
bread have holes? Why is
some cheese soft and other
cheese hard? How are
bread and cheese made?

: Physical science Discuss how the properties of
materials depend on
chemical composition
motivated by the question
“Why is milk liquid and
cheese solid?”

cheese is solid; properties
of materials.

Discuss technologies that
have been developed to
process milk and flour into
cheese and bread.

of Profile food scientists, explore

and synthetic materials;
the cheese we eat is made
from milk.

Discuss science as a human

Use this search bar
o find something

G: History and nat
science

bread and formulate
questions about their
observations: Why does
bread have holes? Why is
some cheese soft and other
cheese hard? How are
bread and cheese made?

texture of milk versus
cheese; milk is liquid and
cheese is solid; properties
and changes of properties
in matter.

and innovations for
production of bread and
cheese,

Discuss science as a human
endeavor; history of
science.

bread and formulate
questions about their
observations: Why does
bread have holes? Why is
some cheese soft and other
cheese hard? How are
bread and cheese made?
What are the molecular
origins of these properties?

Observe that milk is liquid and Observe the shape, color,and  Observe the shape, color, and

texture of milk versus

cheese; molecular

mechanism of forming a gel

(cheese) from a liquidg;

structure and properties of
att

matter.
Distinguish between natural  Discuss technological design  Discuss technological design

and innovations for
production of bread and
cheese.

Discuss science as a human
endeavor; history of
science.

relating to your
classroom topics!




Univ. of Nebraska Lincoln —
Food Science Labs

1. Food Innovation Center Virtual Tour - e e S
https://innovate.unl.edu/food-innovation-center Hoima Food Proservation Lassons
2. Food Safety - https://food.unl.edu/food-safety . o

3. Food Safety Lunch hour videos -
https://nemep.unl.edu/food-safety-lunch-hour

4. Game Based Learning about Genetic Engineering
& Biotechnology
https://growable.unl.edu/tags/hs-ets1-3

5. Home Food Preservation Lab -
https://food.unl.edu/home-food-preservation-lessons

Canning Grape Jelly

~° Bolling Water Canning Brochure


https://innovate.unl.edu/food-innovation-center
https://food.unl.edu/food-safety
https://nemep.unl.edu/food-safety-lunch-hour
https://growable.unl.edu/tags/hs-ets1-3
https://food.unl.edu/home-food-preservation-lessons

University of Illinois — Food related Labs

1. Food Safety - https://extension.illinois.edu/food

Illinois Extension

HOME TOPICS WORKSHOPS

Topics

Food Preservation

FOOD DONATIONS  NEWS AND BLOGS

Illinois Extension experts for the trusted solution.

Food Preparation

S

Find what you're looking for at Illinois Extension.

o, 17 3
cfgtx y\_/ith
FOOD

Food Safety

SCHOOL NUTRITION PROFESSIONALS

It's more than just what's for dinner.

Food brings families, friends, and communities together. When it comes to making food choices for you and your household, the
possibilities seem endless, but not everything is safe, healthy, affordable, or accessible. Whether buying produce at a farmers
market, starting a cottage food operation, or wanting to provide your family safe, nutritional foods preserved at home, count on

Healthy Food

Make a Gift
TOPICS
Buying Food >
Food Preparation >
Food Preservation >
Food Safety >

Food Waste

Local Food Purchasing Assistance
Nutrition

Seasonal Food Favorites

Selling Food




University of Georgia — Science of Food

http://extension.uga.edu/programs-services/science-behind-our-food.html

UNIVERSITY OF GEORGIA

EXTENSION ¥

Science Behind Our Food Search this site Q

UGA Extension
TE——

Home

Biology

Chemistry
Environmental Science
Food Science

Physical Science

Physics

Science, Technology, and Society

Miscellaneous

The Science Behind Our Food aims to improve achievement, comprehension and mastery of scientific concepts by high school students.
Review These lesson plans provide inquiry-based education in biology, chemistry, physical science, and other subjects by applying the disciplines to
solve real-world problems.

About Science Behind Our Food
Browse the lesson plans by clicking on a subject area below. Each subject area is subdivided according to Georgia Performance Standards.

* Biology
e Chemistry

nvironm 1enc:
Food Science
o Physical Science
¢ Physics
* Science, Technology & Society.
* Miscellaneous




American Chemical Society-ChemMatters

ChemMatters‘ Online

Demystifying Everyday Chemistry
_

http://www.acs.org/content/acs/en/education/resources/highschool/chemmatters.html

More In This Issue >

February 2025
Free Articles

FEATURE
Can Plants Fuel Champions?

OPEN FOR DISCUSSION
Chemistry Is the Foundation of Life, But What Does It Mean to Be

Alive?

CHEMISTRY IN PERSON
Why Your Sense of Smells Is Basically Infinite

Downloads

ChemMatters

Teacher's Guide (DOC)

Spanish Translation of "Can Plants Fuel
Champions?" (PDF)

CHEM IN PERSON

Why Your Sense of Smells Is Basically Infinite

teven Munger loves the scur smell of
butane lighter The nydrocarbon, butane, is
colorless and cdorless, but sufurcus additives
give it a stench that’s almost objectively fou!
"o Munger, a neuroscientist who studies
our chemical zenses, the aroma conjures mem-
ories of his grandfather’s lighters. He remerm-
bers playing with lighters, fiipping them open
anc lighting them. The smell was everywhers”
Munger says.

‘Smells can create lasting memories and can
e used to trigger deeply buried memories. ‘A
fish smell might be unappeafing” Munger say.
Butif you grew up spending time on boats
around famiy members wha fish, you might
respond more positively. The same chemical
smell can elicit different meanings for different
pecple, and in different contexts.

Unlike sight, sound, and touch, the smelis and
tastes we senze are all chemicals. The associa-
tions we peg to chemicals have long captivated
Munger. He first studied chemical sensing in
crustaceans 2: a college student before maving
on to lab mammals such as mice. Heisnow a
professar at the University of Virginia in Charlot-
tesville, Virginia, studying the mysteres of cur
chemical senses.

In this inzervie, Munger dizcusses his rounc-
about journey into cham
of smel and taste that have kept him fescinated
theoughout his career. ~Max G. Levy

Did you always expect to study chemical
senses or chemistry in general?

I'was not a great chemistry student ft didn't
really click for me. | ended up approaching it
from the biological side.

How did biology lure you into chemistry?
8y pure chance. When | was an undergraduate,
| was interested in neuroscience and marine
biology and kocking to wark in a lab. One pro-
fessor had been working on the reflex of mantis
shnmp, which can [punch] the water and stun its
prey. Well, they weren't weeking on that project
anymore, but they were studying the sense of
smellincrayfish.

1 just became really fascinated with sensory
biology in general-how we understand the
‘worid around us.

What fascinsted you about the chemical
senses?

Viizh smell and taste you get this complexity
where your nervous system has to tease apart
different chemicais and then put them back
1ogether in some w

Steven Munger

EDUCATION
» B.5.: Blology, Unlversity of
» Ph.D.: Universit Florida

WHAT HE DOES NOW
Professor and Co- ar of Research,
gy at University of Wrginis

R-Carvone S-Carvone

What do you mean?
Taste is simpler. There are dedicated recep-
1or proteins in taste buds tuned to recognize
different types of chemicals. The way they're
wired into the brain ditates what detecting
those chemicals mean. There’s a receptor that
recogrizes sugars and chemicals we know as
sweeteners. There's anather group of receptors.
that recognize akaloids and other chemicals
for bitterness. Then there's salt, and sow, and
umami. And that’s about it

There's aiso an innate "hedonic valence”
Basically: Do you like it or not? If you give sugar
10 a baby, they will smack their lips and smile
if they're old enough. It's innately appetizing
and pleasant. If you give the baby a pure bitter
compound, they will grimace and stick their
tongue out and try to get it out of their mouth. It
= innately aversve, and that's because 2 lotof
bitter-tasting compounds are poisonous.

How is smell more complicated?
For the most part, smell is about leaming. There
are cells with specialized receptors in your
nose—we have about 400 cifferent odorant
receptor genes—but sensing is mere about
pattern recognition. If you get the aroma of
pizza, which has a bunch of different chemicals,
our best understanding is that they're activating
receptors to different degrees. That elicitz 2
pattern that your brain had previcusly learned
10 associate with p
smefled it, you were

ing in front of a pizza

S.(+}carvane Imparts caraway seeds with thelr
distinctive scent

So, in smell chemistry, a handful of
receptors combine for an almost infinite
number of patterns?

Exactly. The term that we use is ‘combinatorial
cading” Also, chemicalz might activate the
same receptor but do so to different degrees.
Aind we don't understand all of t, because

we only lookin certain parts of the brain well
encugh 1o 2 those pattems

Given that the brain wiring of smellis so
complicated, how do you study it?

We tend to work with ‘monomolecular” odor-
ants. Single chemicals fke isoamyl acetate.
which you would recognize i you've ever
zmelied banana candy. Another is R+-- and
54#]<arvane. They are chemically identical
enantiomers, of left-handed or right-handed mir-
rors of each other, but one smells ke spearmint
2nc the atner smelis ke caraway seeds

How do our chemical senses affect the
rest of the body?

There's a question about how much interplay
there iz in taste recognition of nutrients and
your bedy preparing to metabokize those nutri-
ents. How much do your nutriticnal needs feed
back to the taste system to affect your dietary
choices?

Do you have advice for students for
whom chemistry may not be clicking?
its
something to define your relationship with. We
are bags of chemica's, and everything were
nteracting with invohres chemistry.

ChemMatters | www.acs.ceg/chemmatters 19

ChemMatters has a lot of
information on-line, full lessons
with videos, activities, etc. across
a wide range of food & non-food
topics.

It’s a GREAT Resource!!


http://www.acs.org/content/acs/en/education/resources/highschool/chemmatters.html

ACS: Food & Cooking Chemistry

https://www.acs.org/content/acs/en/education/students/highschool/chemistryclubs/activities/food-and-chemistry.html

American Chemical Society = Education = Students = High School » ACS ChemClub » Activities » Food and Cooking Chemistry _

Start A Club Periodic Table ‘
Food and Cooking Chemistry

Want to learn some chemistry? Look no further than your kitchen! Dsicover
the science of making food items such as cheese, strawberries, grilled meat,
and more.

From ACS.org,
the pathway to
get to the
ChemClub
activities.



James Kennedy Blog

Table of esters and their smells

from the alcohol (first word)
propyl  2-methyl W paatyl '-xy' benn‘ h-myl octyl

| carbon 2carbons 3carbons  propyl- carbons 5 carbons ns  8carbons

nonyl

9 carbons

Chemistry Teacher Australia

AN ALL-NATURAL BANANA

INGREDIENTS: WATER (75%), SUGARS (12%) (GLUCOSE (48%),
FRUCTOSE (40%), SUCROSE (2%), MALTOSE (<1%)), STARCH
(5%), FIBRE E460 (3%), AMINO ACIDS (<1%) (GLUTAMIC ACID
(19%), ASPARTIC ACID (16%), HISTIDINE (11%), LEUCINE (7%),
LYSINE (5%), PHENYLALANINE (4%), ARGININE (4%), VALINE
(4%), ALANINE (4%), SERINE (4%), GLYCINE (3%), THREONINE
(3%), ISOLEUCINE (3%), PROLINE (3%), TRYPTOPHAN (1%),
CYSTINE (1%), TYROSINE (1%), METHIONINE (1%)), FATTY

https://iameskennedymonash.wordpress.com/
Infographics <
Chemophobia § .
Natural vs. Artificial i
Chemistry of everything! H
benzoate
é benzene ring
NATURAL PEACH, 4000 B.C. ARTIFICIAL PEACH, 2014
SWEET- ‘SO0 AND e
64% EDIBLE FLESH SLIGHTLY ‘SALTY’ g‘;/o EDIBLE FLESH
} 25 MM Snasdoe ;30:7"_"””“&
Loger
WAXY SKIN 36% STONE SOFT, EDIBLE SKIN ,
10% STONE ~
~200 VARIETIES

ACIDS (1%) (PALMITIC ACID (30%), OMEGA-6 FATTY ACID:
LINOLEIC ACID (14%), OMEGA-3 FATTY ACID: LINOLENIC ACID
(8%), OLEIC ACID (7%), PALMITOLEIC ACID (3%), STEARIC ACID
(2%), LAURIC ACID (1%), MYRISTIC ACID (1%), CAPRIC ACID
(<1%)), ASH (<1%), PHYTOSTEROLS, E515, OXALIC ACID, E300,
E306 (TOCOPHEROL), PHYLLOQUINONE, THIAMIN, COLOURS
(YELLOW-ORANGE E101 (RIBOFLAVIN), YELLOW-BROWN E160a),
FLAVOURS (3-METHYLBUT-1-YL ETHANOATE, 2-METHYLBUTYL
ETHANOATE, 2-METHYLPROPAN-1-OL, 3-METHYLBUTYL-1-OL, 2-
HYDROXY-3-METHYLETHYL BUTANOATE, 3-METHYLBUTANAL,
ETHYL HEXANOATE, ETHYL BUTANOATE, PENTYL ACETATE),
1510, NATURAL RIPENING AGENT (ETHENE GAS).

eee 3 KNOWN VARIETIES

‘ ONLY FOUND
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The Kitchen as a Physics Lab!

https://legacy.ibp.ucla.edu/research/rowat/Publications_files/Rowat.Phys.Edu.2014.pdf

PAPER

The kitchen as a physics
classroom

Amy C Rowat', Naveen N Sinha’, Pia M Siirenscn_:.
Otger Campas®, Pere Castells’, Daniel Rosenberg’,
Michael P Brenner® and David A Weitz?

“Each week focuses on a single scientific idea that is essential to
numerous culinary examples. This idea is introduced through
the ‘Equation of the Week’ (table 1), then elaborated through
lectures by professors and chefs, as well as a recipe prepared by
the students during their lab section.”

! Department of Integrative Biology and Physiology. University of California,

Los Angeles, CA 90095, USA

* School of neering and Applied Sciences, Harvard University, Cambnidge,

MA 02138, USA

3 Department of Mechanical Engincering, University of California. Santa Barbara, CA
93106, USA

* UB-Bullipédia Unit/Food and Nutrition Torribera Campus, University of Barcelona. Santa
Coloma de Gramenet. 08921, Barcelona, SPAIN

* Arts and Sciences Lecture Demonstrations, Harvard University, Cambridge,

MA 02138, USA

Abstract

Cooking is a tangible, familiar, and delicious tool for teaching physics.
which is easy to implement in a university setting. Through our courses at
Harvard and UCLA, each year we are engaging hundreds of undergraduate
students. primarily non-science majors, in science concepts and the
scientific research process. We find that weekly lectures by chefs and
professors, paired with edible lab experiments, generate enthusiasm and
provide strong motivation for students to learn physics. By the end of the
course, students are able to conduct independent scientific research and
present their results in a final science fair. Given the considerable broad
appeal of food and cooking, the topic could be adapted to other post-
secondary as well as secondary-level courses.

1. Introduction

A major challenge in teaching physics is to
make students see the connection to their every-
day lives. In many physics courses, concepts
are presented using abstract examples, such
as stretchine an ideal spgne or heatine 2 cop-

Physical Universe requirement as part of the new
General Education program at Harvard. Courses
that fulfil this requirement are designed for non-
science majors and must ‘teach central facts and
concepts in the physical sciences and engineer-
ing, and relate them to issues that students will




he Kitchen as a Physics Lab!

https://teachersinstitute.yale.edu/curriculum/units/files/20.02.02.pdf

Yale-New Haven
Teachers Institute

Curriculum Units by Fellows of the Yale-New Haven Teachers Institute
2020 Volume II: Chemistry of Food and Cooking

B

The Physics of Cooking: How Energy Conservation and
Thermodynamics Can Improve the Lives of Millions

Curriculum Unit 20.02.02
by Nicholas Farrell

Introduction and Rationale

Introduction

Food is near and dear to every one of us. We rely on it for sustenance and health, yet the understanding of
food, the energy contained within it, and how it compares to our energy requirements, is likely limited. The
number of Americans cooking at home increased from 2003 to 2016, especially among men? , with roughly
two-thirds of all calories being store-bought and consumed at home depending on incomez.: . Reported home
cooking occurs at higher rates among those of low income2 . Despite this the U.S. Bureau of Labor Statistics
reported in 2015 that the average household spends $3,008 per year on eating out+ . With a U.S. adult obesity
rate of 42.4% in 2017-2018¢ , whether families are eating at home or eating out, it appears that there is a lack
of understanding of, or appreciation for the science of foods.

Additionally, with about 48 million cases of food poisoning each year in the United States, leading to
approximately 3,000 deaths, food safety remains a concerns . Many of these cases result from undercooked
meat, particularly chicken. On the other end, overcooking or irresponsible cooking behavior led to 48% of
home fires and 21% of home fire deaths from 2012 to 20167 . Physics is incredible in its ability to transform
the way students look upon the world. Applying a little bit of physics can help us to better understand not only
energy balance in our bodies, but also heat transfer in cooking. A few simple equations and experiments can
help us to think more rationally and quantitatively about food and cooking. This unit aims to help students
learn about the physics of food and cooking and apply the knowledge to act more responsibly and prevent
some of the cases of obesity and food poisoning.

With the newly adopted Next Generation Science Standards (NGSS) in Connecticut and the focus on real-world
connections and 21st century skills, the theme of cooking can be a great way to make physics engaging for
students. Studying the physics concepts of energy conservation and thermodynamics can help make a
seemingly abstract and quantitative subject more relatable and accessible for students. This unit has
originally been designed for 11t and 12t graders in New Haven, Connecticut. Coming from a low-income
community, many of the students will have an even greater reason to engage with these topics. According to

Curriculum Unit 20.02.02 1of16

HOME / TEACHING /
TEACHING

Science and Cooking Science and Cooking
Innovation in Science and Professor Weitz explains how cooking and food provide neat reference points for studying a variety of physical
Technology phenomena - from foams to supercooling and complex phase changes.

Ready, steady, cook: a fresh take on sci... o -
Watchriater Share

Watch on (3 Youlube

For more information, please visit: SEAS news, Harvard online course, and EDX course.

Related Publications:

- Science and Cooking Course Companion, Kindle ebook

-Rowat, A. C. ; Sinha, N. N. ; Sorensen, P. M. ; Campas, O. ; Castells, P. ; Rosenberg, D. ; Brenner, M. P. ; Weitz,
D. A. The kitchen as a physics classroom. Physics Education 2014, 49, 512

https://weitzlab.seas.harvard.edu/science-and-cooking



Food Loss & Food Waste

SAVE FOOD: Global Initiative on Food Loss and Waste Reduction

w Background = News and multimedia Members = Projects and activities = Regional Resources Login = Register

Infographics
3 5 0/ Click on images to enlarge
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8% of fish caught globally is
thrown back into the sea. In
most cases they are dead, &
dying or badly damaged.
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Global Water Issues

e Water Calculator

https://www.watercalculator.org/

e Cape Town, South Africa will turn off it’s Taps!
https://news.nationalgeographic.com/2018/02/cape-town-

s e meen 8 WY IT IV o

Bl CALCULATOR

running-out-of-water-drought-taps-shutoff-other-cities/

* Water Footprint, National Geographic:
https://www.youtube.com/watch?v=2T n00i9YdY

* 13 gal water=1 gal fuel, 30 gal water=1 glass of wine
* Agriculture consumes about 80% water consumed.

NO ONE PLANNED ON CAPE TOWN'S
THREE-YEAR DROUGHT, THE WORST ON RECORD.

7

WAT FOOTPRINT

1 Breakfast,
Lunch & Dinner

HOW MUCH WATER DOES LT TAKE TO MAKE YOUR £QOD!

Breakfast

Breakfast Water That's enough
Footprint: water to fill:

> e e
e = b

Litres of Water _@ Bathtubs!



https://www.watercalculator.org/
https://news.nationalgeographic.com/2018/02/cape-town-running-out-of-water-drought-taps-shutoff-other-cities/
https://www.youtube.com/watch?v=2T_n0oi9YdY

Monell Taste & Smell Institute https://monell.org/smellandtasteforlife/
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Additional Resources |
’

A
* Alton Brown (http://altonbrown.com) B
 FEMA Flavor & Extract Manufacturers Association (https://www.femaflavor.org/) -
» Society of Flavor Chemists (http://flavorchemists.com/)

* Discovery Education & IFT
(http://school.discoveryeducation.com/foodscience/college resources.html#tcareers)

e International Food Information Council (IFIC) offers a lot of food information related
webinars https://ific.org/what-we-do-education-cpe/ (more appropriate for educators or
industry professionals)

e Research Chef’s Association (RCA) past issues of Culinology Magazine -
https://www.culinology.org/education/culinology-magazine



http://altonbrown.com/
https://www.femaflavor.org/
http://flavorchemists.com/
http://school.discoveryeducation.com/foodscience/college_resources.html
https://ific.org/what-we-do-education-cpe/
https://www.culinology.org/education/culinology-magazine

Additional Resources

e UK version of IFT has some labs online for High school -
https://www.ifst.org/lovefoodlovescience/resources

e FDA has a few older, but still appropriate labs — (Nutrition) -
https://www.fda.gov/food/nutrition-food-labeling-and-critical-foods

e Partnership for Food Safety Education (K-12 Curriculum): https://www.fightbac.org/

e Scientific America — Science Buddies Experiments:
https://www.scientificamerican.com/author/science-buddies/



https://protect-us.mimecast.com/s/t4U9C31vx7fnQzHZ7m2t?domain=urldefense.proofpoint.com
https://www.fda.gov/food/nutrition-food-labeling-and-critical-foods
https://www.fightbac.org/
https://www.scientificamerican.com/author/science-buddies/

