Science of Food
Educator Event

June 12, 2024

Everyone - Please sign in via the link in the chat

lllinois Educators - must sign in and sign out at additional link
to receive ISBE credit

While we're waiting to begin, introduce yourself in the chat!
* Your name

State of residence

Grade/Subject taught

Share an unusual food pairing that you love

o
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Agenda Item Time Estimates

Welcome, Sign In, Introductions and Industry Overview 15 minutes (9:00-9:15)
(Christina & Katie)

Session 1: Intro to Food Science (Tamieka) 40 minutes (9:15-9:55)
Break — gather ingredients 5 minutes (9:55-10:00)
Session 2: Food Science Experiments (Tamieka) 45 minutes (10:00-10:45)

Session 3: Careers in Food Science & Next Steps for your 45 minutes (10:45-11:30)
Students (Linda, Amy & Katie)

Closing Reminders (Christina)

Feeding Tomorrow Fund



eIncrease awareness that food science is a part of everything we
eat/drink.
e Develop an appreciation for using food science examples to help teach scientific
concepts in your current curriculum.

e Understand the pressures and demands on the food industry, to safely
feed the billions of people on our planet.

e Experience the magnitude of the food industry and all the companies that
support it.
e Attract curious and innovative minds.

e Encourage students that are passionate about science & problem solving, to
consider a career in the food industry. YOU are the biggest influence in getting
students interested in food science.



Feeding the minds that feed the world

k Envision what the very best minds involved in the science of food can achieve when they work together:
' ) providing each and every person on the planet with a safe, nutritious, and sustainable food supply.

f,v We award. We educate. We research. We innovate. We

feedmg share . | -
tﬂmﬂrrﬂw Feeding Tomorrow Fund aims to ensure the vital work of food scientists
continues and carries over to the next generation.

Chicagoland Chicagoland Food Science Foundation
Food SCience Develop, promote and support food/beverage industry professionals
Foundation through awareness and scholarship programs.

Flavor Flavor Company
c McCormick Flavor Solutions creates flavors for some of the worlds most

SOIULIONS  beloved foods, snacks and beverages! Science & creativity are key to
allowing us to please consumer palates across the world.

PILOTOBLIGHT o
Pilot Light is a teacher-centered Food Education nonprofit that develops

programming and educator capacity for the food system leaders of the future
through engaging and relevant classroom learning.

Feeding Tomorrow Fund



Feeding the minds that feed the world
E Envision what the very best minds involved in the science of food can achieve when they work together:
' providing each and every person on the planet with a safe, nutritious, and sustainable food supply.
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Today's Presenters

Tamieka Linda Eilleen
Hardy Perucca Torpy

Katie Amy
Sudler Wang




What is the food industry?

~
|
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Introductions

Katie Sudler — Food Ingredients (Flavors)

- 23+ years in the Flavor Industry, supporting Food& Beverage Companies

- Current Role: McCormick & Company, Flavor Division - Responsible for partnerships in
the communities we manufacture and in food/beverage industry, to build good
name and reputation in both.

- Past Roles: Food Regulations and Marketing

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

- Education:

B.S. in Dietetics - Purdue University

Business classes - Northern lllinois University

M.S. in Child, Youth & Family Studies — University of Nebraska-Lincoln

IL Teaching Certificate - grades 6-12 to teach Health & Family and Consumer Sciences
Favorite Subject in High School: Physics, Environmental Science, Trigonometry

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/

Feeding Tomorrow Fund



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

* Dictate preferences

* Dislikes

* May alter how you
experience
something (Cilantro)

Hearing:

e Crunch

e Carbonation

* Popping

Sight:

* Does your food look
like it should?

@

Taste:

* Sweet
* Sour

e Salty

* Bitter

* Umami

Touch:

* Temperature
* Texture

* Carbonation

Smell:
e Characterizes
food/beverages

Feeding Tomorrow Fund



The science of taste & smell.

Olfactory bulb Nasal epithelium

How do you 'taste' your food?

Grab a piece of candy.

Unwrap it.

Plug your nose.

Put candy in mouth. Plug it tight!
What do you taste?

Let's talk about how we taste.

Taste buds

ok wNE

Index:
@ Orthonasal
¥V Retronasal

12




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.



Food System

A ok

CONSUMER

14 Feeding Tomorrow Fund



Food System

1

5

“We live in a world where
everything is connected. We can
not longer think in terms of us and
them when it comes to the
consequences of the way we live.
Today it's all about WE.”

ENVIRONMENTAL

Gregg Bradden, Author, The
Turning Point

Feeding Tomorrow Fund
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Dollar Size of food and beverage industry is difficult to navigate.
Global food industry experiences appx. 3% growth

Major Metro Areas are strong in food manufacturing.
Thousands of companies make up the industry, all various sizes.

Nation's capital of food & beverage industry is Chicagoland
- Approximately 4,500 firms make up the cluster
130,000 employees
S32 billion in sales.

**Encompasses any consumable/ingestible product that is
either produced or uses products from companies to
manufactured finished, marketed and sellable product.

Feeding Tomorrow Fund



What is the food industry?

Top Food/Beverage Companies - USA

STNE Brands you may not know they own:
S\
Nestle Nestie
PepsiCo, Inc ®95p5|co =
Anheuser — Busch InBev ABI,,BEV,"‘L"
JBS (Bs)

Tyson Foods @

. . =4
Archer Daniels Midland Company (ADM) ADM
Mars MARS
Cargill Cargill
The Coca-Cola Company

10. Kraft Heinz Company
KraftHeinz

© © N T Bk~ wwDdRE
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Session 1: What 1s Food Science?
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Tamieka Hardy, MAS, PCQ]I, is the Fellowship Alumni Network
(FAN) Manager at Pilot Light. She holds degrees in Culinary Arts,
Culinology®, Food Science and Nutrition, and Food Safety and
Technology.

With a background as a food scientist and research chef,
Tamieka holds considerable expertise in food safety and
technology. She is the CEO of Croissant Sol, LLC, a consultancy
that offers product development services and food safety
education.

Tamieka is also a food industry writer, with articles published in
Prepared Foods Magazine and the Journal of Renal Nutrition. In
her role at Pilot Light, she manages the Fellowship Alumni
Network, supporting food educators and professionals.

Tamieka’s diverse experience in culinary arts, food science, and
safety enables her to contribute effectively to various initiatives,
promoting better food education and industry practices. Her work
continues to make a positive impact in the food industry
ecosystem.

21 Feeding Tomorrow Fund



https://pilotlightchefs.org/food-education-fellowship/
https://pilotlightchefs.org/

Eileen Torpy oversees Pilot Light’'s external
partnerships related to teacher professional
development including AgEd (Agriculture
Education) & Advocacy, Classroom to Cafeteria,
and SnackTime Explorers. She is passionate
about supporting educators as they teach
through food and expanding access to Food
Education to more classrooms nationwide!

22 Feeding Tomorrow Fund


https://pilotlightchefs.org/
https://pilotlightchefs.org/snacktime-explorers/

About Pilot Light r
Al

Pilot Light is a teacher-centered

Food Education nonprofit that “The
develops programming and educator

capacity for the food system leaders

of the future through engaging and

relevant classroom learning.

Learn more and get involved at
www.pilotlightchefs.org, and follow
@pilotlightchefs on Instagram,
Facebook, and LinkedIn.

23



Session 1

Food Education & Food Science 101




Objective

At the conclusion of this session, you will have a foundational understanding of :

 What food science is

» The different disciplines that make up the food science industry

« Pilot Light’s Food Education Standards 1 - 3

» How food science impacts the principles of Food Education Standards 1 - 3




What is Food Science?

The Institute of Food Technologists defines food science as
“The science of food encompasses food science, food
technologies, and their applications across the food

industry. Learn more about this exciting field and the positive

impact in keeping our food safe, nutritious, delicious, and
sustainable.”

P



What is Food Science?

(cont’'d)

Multidisciplinary industry
Biology/Microbiology

Chemistry

Nutrition
Physics
Engineering

Psychology



=](e](e]e)Y,

Food preservation

. o Microbiology

Food Science
Chemistry

Flavor & aroma
creation

Nutrition

Development of
nutraceutical foods



What are the
Food Education Standards?

1. Food connects us to each other.

2. Foods have sources and origins.

3. Food and the environment are interconnected.

4. Food behaviors are influenced by external and internal factors.
5. Food impacts health.

6. We can make positive and informed food choices.

(. We can advocate for food choices and changes that impact ourselves, our communities, and our world.




Food Education
Standards 1 -3

1. Food connects us to each
other.

2. Foods have sources and
origins.

3. Food and the environment
are interconnected.

30



Foods Connects us to
Each other

By sharing food with others, we connect as humans and learn

more about one another’s experiences and identities.
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Foods Have Sources and
Origins

By honoring and acknowledging the land and people who grow
and cultivate food, we can better understand the context and
stories of cultures and trace their movements over time.



Foods and the Environment
are Interconnected

By recognizing food (in all its forms) as a part of an ecosystem,
we can analyze the interdependence of all living organisms on
one another for energy and better address the effects humans
have on the environment.




The Intersection

Do e S9N S| —

e <
e feitag &

P

Food Science

Food Education
Standards
in the Classroom
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Community Outreach: Elementary
School Students worked together to
assemble 322 "just add water" meals

for seniors
Used left over food from a
FE S l: food donation event
(food waste reduction and
FOOdS sustainability)
Ingredients were freeze
CODHCCtS llS dried to preserve them and

make them shelf stable

tO E aCh (food processing, food

chemistry, food

Other microbiology)

Ingredients were measured
into individual packets so
they were all the same
(quality assurance), and
attached to a recipe card
(formulation)




| N DI E
Foods
Connects us
to Each
Other

Buddy classroom model: Pre-K and 7th
grade classes paired together to make

butter

Develop community through
mentorship

Taught perseverance and
patience

7th graders continued with a

separate lesson learning about
viscosity and textures of foods
(food physics and food
chemistry)

Pre-K continued with separate
lesson on food preferences
(sensory science and
understanding of texture and
functions of foods)
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ubject Matter Expert/Professional
Demonstrations

Classroom visit by lavender farmer
sharing about the uses of culinary
lavender

FE S 2: Students were allowed to experience

the difference between culinary

F d H lavender and decorative lavender
00 S ave and discussed why they were similar

and different (aroma and flavor

Sources and science)

Students tasted lavender in

Ol.igins different applications: buttercream, t

ea, lemonade

The students developed and
sampled a lavender lemonade recipe
(formulation)




FES 3:

Foods and the Environment are Interconnected

Question List Question 10f 19 Total Points: 0 out

Reflective exercises

: . , o Drinking Enough Water
+ Discussed the idea of water being a limited resource,

Most of the body is made up of water .In

@ Reﬂected On try'ng not to be WasterI order for the body to function, we need to
. . . . drink  enough water. The recommended
* Brainstormed solution to be more conservative with water el BRioom e el
Usage is cups.

eight
+ Students programmed an online software using logic codes
and created quizzes about the importance of water in the
diet and for the body as a whole (nutrition, computer
coding)

SUBN
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In conclusion...

+ The food science is a wide umbrella which is largely
interdisciplinary and impacts the food system from its origins to
its consumption.

- The Seven Food Education Standards (FES) look at the

social and scientific factors of food, its accessibility, and its
impacts on culture and wellbeing.

- Utilizing the FES to introduce concepts around food science
is a synergistic approach to understanding the food ecosystem
for learners




5-minute break — gather materials

v
|
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Reminder to Change to Speaker View

Change your view to “Speaker” in
the top right-hand corner where it
says “View”




Session 2: Food Science Experiments

A
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Session 2

Practical Application Lab
Astronomy: Out of this World Food

%



Curriculum Objectives

Students will better understand the many implications of meal
planning in space by collaborating small groups to learn about
the categories of food that can be consumed during space
travel, by creating a meal plan for an astronaut, and by
creating recipes of foods that can be eaten in space.




Astronomy: Out of 'This World Food

Lesson Topics Integrated Subject(s)
* Anatormy e Science
« Dehydration « Mathematics
* Hydration « English language arts

» Quter space

e Nutrition




Materials - Equipment for Station 1

« Sink
 Cutting board
» Knife

» Convection oven or dehydrator (this lesson could be adapted with more time in advance if using
a dehydrator!)

« Containers to store kale (raw and cooked) and fruit (raw and cooked)
« Sheet pan and parchment paper or foll
» Tasting plates, portion cups, and spoons for sampling

« Napkins and paper towels




Materials - Equipment for Station 2

« Sink

« Mixing bowl, tongs, and scale

« Measuring cups and spoons - 2 sets

 Plastic bags with closure for each student

 Tasting plates, portion cups, and spoons for sampling

» Napkins and paper towels




Materials - Ingredients

Station 1 Station 2

* 4c dried fruit « 2-4 instant pudding boxes (4 servings/box)
 3c fresh fruit « 3 c dried milk

o Water




Station 1
Activity:
Dehydrating

@ Oven/Dehydrator- observe/discuss slow dehydration process &
taste

Taste dried fruit (students will try and compare with raw and/or
kale)

Purchase pre-dried bananas, strawberries, or pineapple (you
choose!)

Heat oven at the lowest setting with a raw version of selected fruit
(bananas, strawberries, or pineapple)

Note: This will take 60ish mins, so be sure to start this process
beforehand, if using dehydrator start the day before.



Station 2 Activity: Rehydrating

@ Table station - make instant pudding in plastic bags
observe/discuss rehydration process & taste

Follow directions listed in recipe* -- can have groups of
students working in groups to weigh and read labels

+ Taste dry powder mix (before adding liquid ingredients)

« Assemble instant puddings (each student can make their own
mini portion, or you could work in groups -- whatever is easier)!

+ Taste rehydrated pudding (after kneading)

20


https://www.food.com/recipe/instant-backpacking-pudding-420912

Students will be given a selection of dried
fruits made during the class activities.

Take
Home
Activity —
DIY Trail
Mix

to make 1 cup of dried fruit trail mix.

Each student will create packaging for the

‘ Each student will mix fruits of their choice
ﬂ individual trail mix.

Take home and share trail mix with family



Possible Cross Curricular
Activities & Connections

Watch video clips: One
Discussion and research: Build background: What Strange Rock, Episode
Why do we need to leave is the International Space “Escape”; WALL-E (bone
Earth? Station? loss, lack of exercise,
food in liquid form)

Planning exercise: create Growing exercise: how Culminating Activity:
a 5-day meal plan lettuce grows in space Astronaut Meal
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Tamieka Hardy

Tamieka@pilotlightchefs.org

www.pilotlightchefs.org



Session 3: Food Science Careers and Next Steps
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- 30+ years in the Food & Beverage Industry
- Director SciTech Patent Art; Mondelez, Kraft Foods,

Schwan's, Board Member Chicagoland Food Science
Foundation

- Global Intellectual Property Management, Product

Development, Corporate Learning & Capability
Development

- Brands: Kraft Mac and Cheese, Kraft Cheese, DiGiorno

Pizza, Tombstone Pizza, Oscar Mayer Hot Dogs

- Education: B.S. Food Science Degree - Purdue

University

- Favorite Subject in High School: Geometry and

Science

Linda Perucca/ LinkedIn

Feeding T


https://www.linkedin.com/in/linda-perucca/

Food Industry Careers

- The food industry is very diverse.

 Truly from Farm to Fork — many steps in between
- Employs from GED to PhD

- Link to Research from Purdue —to fill Ag related positions

o Shortage of graduates to fill jobs




Food Technology is....

Food Technology is the application of food science
principles and knowledge to the

Selection

Preservation

Processing

Packaging

Distribution

and Use of safe, nutritious & wholesome food.

© Institute of Food Technologists



The food industry applies the scientific method to the "ldea to Shelf" Innovation Stages. Different
careers within these stages bring new products to the market.

OBSERVATION QUESTION HYPOTHESIS EXPERIMENT ANALYSIS CONCLUSION

Development to Commercialization Commercialization to Shelf

T —
- . = —
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ldea to Product Development

- Creating new products for the grocery store shelves is
one of the most exciting projects in the industry.

- New product development requires strong communication
skills, team-work, and project management skills!

- Everyone at the company is involved:

= from understanding consumers wants and likes
= to creating to new concepts with marketing & legal

= to developing and testing the concepts with product development and sensory
scientists

= to purchasing equipment, ingredients, packaging
= to making the product with engineering, manufacturing

PRODUCT

DEVELOPMENT

(4 TNk ABOUT YOUR cUSTOMERS
Evaluate any needs you believe your business may be able to solve

for customers. Determine whether this will require a new product or an
enhancement to an existing one.

ﬁ CONSIDER YOUR IDEA'S FEASIBILITY
Think about how commercially successful your new product or service may
be. If it is too expensive to produce versus the revenue it will generate, it is
not worth the effort.

& 0o vour ResearcH
Take a close look at the market and figure out whether there is a niche for
your offering. If too many of your competitors are doing more or less the same
thing, you will have an uphill climb.

@/ LOOK INTO LEGAL RAMIFICATIONS
Investigate whether or not your new product or service fits all appropriate
regulations concerning your industry. Also, be sure you take the necessary

steps to protect your intellectual property.

@’ IDENTIFY THE VALUE YOUR IDEA WILL HAVE FOR YOUR CUSTOMERS
When you have a clear concept of the appeal your new product will have, it
will be much easier to market. This is a good opportunity to conduct some
research to fine-tune the pitch you will make to consumers.

@ DETERMINE YOUR PRODUCT'S PRICING
Mow is the time to do the math when it comes to covering your
production costs.

@’ ASSEMBLE YOUR PROJECT TEAM
The people who will execute your vision are as important as the original
idea. Make sure you commit the best resources to your product development
process and give your team what it needs to succeed.

@ PROTOTYPE YOUR PRODUCT
A well-organized prototype stage gives you the chance to iron any wrinkles in
the product’s functionality as well as your marketing efforts.

W PREP FOR LAUNCH
Before putting your new product or service on the market officially, make sure
you perfect your marketing strategy. It should look to the long-term as well as
the launch window.

| el Ad 4




If you were creating a new chip, what would you create?

- What health or regulatory claims would you like to make?

= Claims around salt, fat, protein, fiber, etc.
= Claims including organic, ingredients, sourced from, and many more.

- What would the base of the chip be?
= Corn, potato, vegetable powder, insects, get creative!

- Chip shape, packaging, colors, look and feel.

« Plain or with flavor varieties?




Consumer
Insights (Cl)

Understand the current
market landscape,
looking at data, trends,
consumption info &
consumer wishes. The
goal is to help identify
areas where a brand
can play or improve
current portfolio.
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Marketing

Create new product
concepts-with R&D
and Cl. Ideation,
creation of new
concepts, logos,
brands to help drive
new product
development.

Research &
Development (R&D)

Gold Standards
development. Use
scientific knowledge to
help make a new product.
R&D understands
commercialization
restraints, consumer data
and marketing to make

best product for company.

Sensory Scientists

Set up testing
protocol and run test
with consumers to
determine if they will
like the new food, buy
it and prefer the

new product about to
be launched on the
market.

Patent Attorney

Confirms the new idea
does not infringe on
another patent, brand or
trademark. Reviews
partnership opportunities,
contracts & agreements.



Development to Commercialization

Key roles ensure that quality products are available to the consumer

Reseach &
Development (R&D)

Creates product that
meets consumer

needs. Tests variations of
formulation that provide
the best product.
Packaging testing done to
determine what materials

protect the product.
62
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Marketing

Establishes market/regio
n product roll-out plan,
portfolio

cannibalization, sales
projections, and
advertisement/
communication strategy
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Food Safety

Regulatory

Consumer Testing

Establishes the
nutritional panel and
ingredient statement

Confirms product meets
the consumer expectations
and they are likely to
purchase the product.

Conducts storage
testing in different
environments followed
by micro/food safety along with confirming
testing to ensure any claims on
product will remain safe package meets
throughout distribution  county regulations
and consumer's pantry
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Research &
Development (R&D)

« College - Food
Science/Packaging

» Variable work schedule

* Indoor
Office/Laboratory/Pilot
Plant/ Plant Environment

63

Marketing

+ College -
Business/Marketing
Variable work schedule
Indoor Office

e

Food Safety Regulatory Sensory/Consumer
Testing
College — Food + College - Food
Microbiology Science/Nutrition . College — Sensory/Food
Variable work schedule  +  Variable work schedule Science
Indoor Office/Plant * Indoor Office e Variable work sched

Environment

Indoor Office



Want crispy chips — packaging is key!

A typical potato chip bag is made of multiple layers of polymer materials. Polyethylene (PE) and
Polypropylene (PP) films are two common plastic materials that are used. PE offering excellent
moisture resistance that prevents the chips from becoming stale or soggy, and PP

offering heat resistance.

Experiment:
Two bags of potato chips

1 paper bag

Stapler . . >N '
|
1. Take a bag of potato chips and open it. Place the potato @

chips in a lunch size paper bag and staple it closed. |

| Classic
2. Allow the chips in the bag to sit in open room for minimum of ’
5 days. : & ey
-\
3. After 5 days, open the paper bag along with the un-opened w—-—‘@!«rﬁﬁ

bag of potato chips and have each student taste both potato
54 Chips



Food Industry Careers — Packaging Development Hands on Experiment for Packaging Materials

What is happening?

Potato chips go stale because they've gained too much moisture. That's
because chips lose most of the moisture inside them during the
frying process, creating a crunchy network of starch molecules.

» Potato chips have a moisture content of 1.5% - 3.5% while the typical
home/school is around 40% - 50% humidity.

« Starch molecules are hydrophilic, meaning they attract water from the
air around them. Osmosis refers to the movement of water molecules
across a membrane trying to achieve equilibrium.

» The potato chips are gaining moisture in an attempt to reach equilibrium
with the environment around them. The longer you leave them out the
more moisture they will gain.

In order to keep potato chips fresh for as long as possible, manufactures fill
the bags with nitrogen gas. The nitrogen gas acts as a barrier between the
chips and the outside air, preventing oxygen from getting in and causing

oxidation of the fat in the potato chip.

65
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Water

Mass transfer

Water vapor

Coating to protect
print

Outer Layer printing
surface

Structural layer for
shape and prevents
tearing and
puncturing

Tie binds layer 3 and 5
together

Barrier prevents
oxygen/moisture from
infiltrating package
Seal packaging

Outside environment
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Food Industry Careers — Packaging Development Hands on Experiment for Distribution Testing

Why is my bag of chips half full?
You've probably noticed that potato chip bags seem 2 full when you open them. But
why? Nitrogen in your potato chip bag protects the potato chips by keeping the bag
inflated around them making a cushion that prevents them from becoming crushed
during distribution.

Experiment:
1. Take quart size bags and fill 72 way with potato chips.

2. Take a straw and insert into bag. As you blow into the bag, seal
quickly so that the bag is full of air. (SEE PHOTO A)

3. Place in your "case” (you can use a small shipping box) and seal with 4
tape. (SEE PHOTO B) =

4. Drop the case from waist high 10 times.

5. Fillmore quart zip lock bags 2 full with potato chips but remove as
much air as possible. More bags will fit into your "case." (PHOTO C)

6. Drop this variable 10 times as well.

7. Open the cases up and observe the differences.
66



Food Industry Careers — Packaging Development Hands on Experiment for Distribution Testing

What happened:

Potato chip bags are usually only half full because they
contain nitrogen to protect the chips from damage during
handling, transportation, and storage. Nitrogen is an
inert gas that will not expand or contract, unlike

oxygen. This prevents the potato chips bags from
popping when exposed to different elevations and
temperatures.

The nitrogen gas will also help keep potato chips

fresh. This is because it acts as a barrier between the
chips and oxygen. Qil oxidation is an undesirable series
of chemical reactions involving oxygen that degrades the
quality of an oil giving a rancid flavor.

No air Full bag of




68

30+ years in the Food & Beverage Industry

Sr. Director (Retired) The Coca-Cola Company;
PepsiCo, Golden State Foods/ McDonald's

Global Product Development, Sensory Science,
Program & Change Management, Corporate Learning &
Development/ Capabilities

Brands: 7-Up, Baked Lays, Fanta, Dasani, PowerAde,
Vitamin Water, Freestyle Beverage System, McDonald's

Education: B.S. Food Science — Cornell University;
M.S. Food Science — University of Georgia

Favorite Subject in High School: Science - Chemistry

Amy Wei-Mei Chen Wanqg | Linked|



https://www.linkedin.com/in/amy-wei-mei-chen-wang/

Commercialization to Shelf — General Process Steps

Production = Distribution sl Shelf Placement ===  Consumer enjoyment

« Commercialization to Shelf is likely the most critical step in any business process.
* A misstep in this part of the process reduces the sales and profit for any business, can negatively impact brand
image and reduce customer and consumer confidence in any future endeavor.
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Commercialization to Shelf

Key roles ensure that quality products are available to the consumer

Ry - NP aS e,

Quality Control Warehouse Distribution Sales and Marketing

Validates Provides proper storage, Enables product Confirms store execution
product specifications are met handling and inventory arrives at customer location, and product placement.
for food safety, taste, management of finished customer distribution or Monitors product sales and
appearance and aroma products for best shelf life central distribution as feedback from the
(sensory) and regulatory and adherence to customer  needed, preserving product ~ Customer/consumer.
compliance before release for requirements. quality and shelf life.

sale.
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Quality Control

+ College

»  Shift work schedule

* Indoor Manufacturing
environment

71

Warehouse

« High School

« Shift work schedule

* Indoor Manufacturing
environment

Distribution

High School
Shift work schedule
Outdoor environment

Sales and Marketing

« College

» Variable work schedule

* Indoor/ Qutdoor
Office/Store environment




Sensory Evaluation is one scientific method to determine if
product quality meets standards.

HANDS ON EXPERIMENT -
QUALITY CONTROL OF CHIPS SUPPLIES (FOR ONE SET)

]7

-

i
|

What you will demonstrate: - Sensory Evaluation Worksheet ~ BAKED

- How to use your senses to Lunch —size Paper Bags

evaluate quality

Pen or marker without odor

4 pieces of white paper
1 bag Baked Lays Salted Potato Chips
Black Pepper or BBQ Seasoning

* ldentify sources of quality issues

Toaster Oven



Sample Prep For Sensory Evaluation Experiment

INSTRUCTIONS:
1). Divide contents of one bag of Baked Lays potato chips into 4 equal parts.
2). On separate paper bags, write on the outside "Control', "Sample 171", "Sample 245", "Sample 309"
3). Place equal parts of Baked Lays potato chips into each bag
4). Follow the instructions in the table below on how to treat the chips in each bag. Once treated, chips should be placed back
into original bags. Store samples in a cool dry place for no more than 48 hours before evaluation.
). Fold over the top of the bags until evaluation time, using the sensory worksheet for evaluation

CONTROL Sample 171 Sample 245 Sample 309

Place chips from commercial . Preheat oven to 350°F . Measure "2-1 teaspoon of Place chips from commercial bag
bag directly into labeled paper black pepper (or directly into labeled paper bag.
bag. BBQ seasoning)

2. Place chips onto baking sheet 2. Place seasoning into sample
bag containing chips

3. Heat for 3-5 minutes 3. Toss chips around lightly for

seasoning to coat chips
Mtlﬂ

CoNTRo(_




How to evaluate samples using your senses

INSTRUCTIONS: Each sample in the paper bag should be evaluated against samples in the bag

labeled 'CONTROL". Each evaluator can pour out half of the chips onto white pieces of paper identified with the
sample code. Keep some of the chips inside the paper bag to evaluate for flavor. Use your 5 senses (sight, smell,
taste, hearing, touch) to evaluate samples. Indicate the level of difference (0-3) for each sample compared to the
Control

APPEARANCE: Appearance is typically the first sensory attribute evaluated. You use your sense of sight to
evaluate the samples. Compare samples to the Control for differences in color, size (whole vs broken pieces),
chip surface appearance.

FLAVOR: Flavor can be evaluated in two ways, both through the sense of smell through your nose or taste in
the mouth. Open the paper bag with 'Control' on it, take a deep sniff and note the aroma. Take the Sample
bag and repeat, noting any difference from the Control. Reset your sense of smell by smelling the inside of your
elbow between the Control and Sample bags.

TEXTURE: Texture can be evaluated through the sense of taste or sound + touch. Take the control sample chip
and break in half, listen to any sounds as the chip breaks. Touch the surface of the chip to notice any residue
on the chip. Do the same with the sample chip and note any differences.



SENSORY EVALUATION Worksheet Evaluator Name;

Instructions: Using the 4-point scale below, evaluate the level of difference the sample is from the control

RATING SCALE 0 1 2 3

Same Slightly Different Moderately Different Extremely Different

Score appearance, flavor and texture using the rating scale (0-3) above compared to a CONTROL Sample

Sample # 171 Sample # 245 Sample # 309 Notes

APPEARANCE

FLAVOR

TEXTURE




SENSORY EVALUATION Summary
INSTRUCTIONS: 1. Collect worksheet scores. 2. Calculate the average score for each sample (sum divided by

#evaluators or worksheets). 3. Discuss differences and cause for the differences as a group.

Evaluator
Name

Sample #

Appearance

Flavor

Texture

Evaluator
Name

Sample #

Appearance

Flavor

Texture

Evaluator
Name

Sample #

Appearance

Flavor

Texture

AVE

171

AVE

245

AVE

309




Sensory Evaluation Discussion Guide

1. Share the average score of each sample for appearance, flavor and texture see answer table below)

Score appearance, flavor and texture using the rating scale (0-3) above compared to a CONTROL Sample

Sample #171 Sample #245 Sample #309
APPEARANCE 2-3 3 0
FLAVOR 2-3 3 0
TEXTURE 1-2 1-2 0

2. Discuss what issues in production could have caused the differences in the samples.

« Sample #171: Oven temperature too high in baking process and/or Time in Oven too long.

« Sample #245: Contamination with another seasoned product during production. Contamination could
result if a). Filling line was not cleaned properly between production batches, b). Seasoning accidently
added to the batch during production.

« Sample #309: Control sample. No issues. *In every evaluation, there is typically a 'blind' control
(sample added to calibrate evaluators, not known to evaluators).

ACTIONS taken after evaluation: Samples #171 and #245 would not pass Quality Control evaluation and would be

held from shipping to customers. The Production team would determine preventive action to ensure these issues
would not happen again.



SenSOry Evaluation Q & A (additional questions used for discussion)

Q: Why is sensory evaluation used in the quality control process?

A: Typically, sensory evaluation is the final check before a product is released for distribution and sale. Sensory evaluation will follow other chemical
and microbiological analysis to assess if product standards have been met through the entire production process. For food production, sensory
evaluation is critical as products are sold for consumption. The sample may pass other prior analysis but may not pass sensory analysis.

For example, sample #1 may be in the acceptable range for chemical tests such as moisture content or salt content but would clearly not be an
acceptable sample based on other sensory parameters.

Q: Why are samples given codes (ie #171, #245, #309)?

A: Samples are given random 3-digit numerical codes to help eliminate bias in the evaluation process. Bias in the evaluation process may produce
false positives or false negatives if the code is perceived as 'hints' for the samples. Best practice dictates that 3-digit codes such as '911", '411', area
codes are not used because there is meaning attached to these numbers and could cause bias.

Q: Why are we using a 4-point scale?

A: There are many types of scales used in sensory evaluation depending on the objective of the experiment. In this case, we are using a typical
degree of DIFFERENCE scale that is used to determine quality. The number of points on a scale help to differentiate between samples while making
it relatively simple for everyone to use. You could have more points to differentiate but you should balance the simplicity and differentiation for the
user.

Q: Why do we use average scores vs single evaluator scores to determine if the product passes quality assessment?
A: Average scores help to minimize any unintended differences NOT due to the chips themselves. This is often called 'noise'. Sources of noise
include: physiological sensitivity differences between evaluators, carry-over effects from one sample to another, other bias uncontrolled by the
experiment.

Q: What are some things that could happen if these chips that did not meet quality standards were sold?
A: If samples were shipped to customers, repercussions include: 1). Damage to trademark/brand, 2). Food safety issue (if someone w
undeclared BBQ seasoning ingredients), 3). Recall due to undeclared ingredient in BBQ seasoning (food regulations/labeling).



Job Outlook (2020-2025)

Education,

With a 2.6% annual growth rate, a research Communication
study out of Purdue University looked at job

opportunities in Food, Agriculture,
Renewable Natural Resources and the

Environment (FARNRE). semoors [N AR

Production

Management
& Business

Opportunities for

59,400 jobs available annually in food. New College

Graduates

Food industry employs about 10% of Science &
ngineering
adults in US, 14.5 million people.




43 IFT Higher Education Review Board Food Science Approved Undergraduate Programs (US)

Alabama A & M University

Brigham Young University

California Polytechnic State
University

California Polytechnic State
University - Pomona

California State University,
Fresno

Clemson University

Colorado State University

Cornell University
lowa State University

Kansas State University

Louisiana State University

Michigan State University

Mississippi State University

North Carolina A & T
University

North Carolina State
University

North Dakota State
University

Oregon State University

Pennsylvania State
University

Purdue University
Rutgers

South Dakota State
University

Texas A & M University

The Ohio State University
Tuskegee University
University of Arkansas
University of California - Davis

University of Delaware

University of Florida
University of Georgia

University of Idaho/Washington
State University

University of lllinois
University of Kentucky

University of Maine

University of Maryland
University of Massachusetts
University of Minnesota
University of Missouri

University of Nebraska-Lincoln

University of Tennessee

University of Wisconsin-Stout

University of Wisconsin-Madison

Utah State University

Virginia Tech
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Adaptability
Collaboration
Communication
Conflict Resolution
Creativity

Critical Thinking
Leadership
Flexibility

Growth Mindset
Problem Solving
Project Management

Teamwork
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Resources:

McCormick FONA

https://www.mccormickfona.com/

Teach & Taste
Lesson Plans & Demonstrations

Career Exploration
FONA Employee short career videos

Trend & White Papers

https://www.mccormickscienceinstitute.com/
Together with research institutions study & communicate the
health benefits of culinary herbs and spices.

https:// www.mccormickforchefs.com/en-us/our-

difference/spice-stories
Feeling spicy? Get to know some of our spices!

https:// www.mccormickforchefs.com/en-us

Collection of trends, 2024 Flavor Forecast, recipes, inspiration,

and other resources.

A Commitment to You

Flavor First. Our goal: Be the first flavor company to ever make your job easy, and the last fiavor company you'll ever need again. At McCormick Flavor Solutions,

we will work for it.
“ FLAVOR THAT DELIVERS SPEED OF SERVICE

McCormick Flavor Solutions’ promise: Access to our experts, flavor that delivers and speed every
step of the way.



https://www.mccormickscienceinstitute.com/
https://www.mccormickforchefs.com/en-us
https://www.mccormickforchefs.com/en-us/our-difference/spice-stories
https://www.mccormickforchefs.com/en-us/our-difference/spice-stories

Resource:
Chicagoland Food Science Foundation

https://chicagofoodscience.org/

gorg%%%%ggg WHO “ OUTREACH “ SCHOLARSHIP “ FUNDRAISING “ HOW YOU WHO WE
v WE ARE PROGRAM PROGRAM EVENTS CAN HELP SUPPORT
Foundation

CFSF supports the next
generation of Food & Beverage
Professionals

College scholarships for your
students (including graduating

. o

Seniors from HS). Inspiring all ages to be engaged 1 /Q'Fﬁ:'ience of food
- |

Works with your school to ‘. 1/

customize events about Food W ™

|ndustry HOW YOU CAN HELP 2024 SILL'ENjI" :UCIIOI\.I-. Blf) ‘|:01N!

2024 GOLF OUTING 3 2024 SCHOLARSHIP APPLICATION



https://chicagofoodscience.org/

Resource:

Institute of Food Technologist

https://www.ift.org/

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
technologies, research, consumer trends and more!

Y4

IFT Foundation | About IFT | Membership ] Global Food Traceability Center ‘ Food System (|

l F I News & Publications Events Career Development P

For Educators! |« e e
.

—— Educators

IFT Undergraduate Program Approval
Resources for Teaching Online

K-12 Teaching Resources

l . H Educator Event Toolkit

Mt | Globuiresd Trocsabity ot | W | togin

News & Publications  Community  Events  Career Development  Policy & Advacacy Q

Nutrition Facts Label

Information ori your
Nutrition Label 1s changing

Voluntary Sodium
Reduction Goals
< B8 Announced




Abbey The Food Scientist

https://abbeythefoodscientist.com/

Abby is a Ph.D. food scientist, researcher, teacher, and YouTuber. She has created many YouTube
videos and written a blog. | @ YouTube

’ ABBEY THE FOOD Home Blog Food Videos About Me Q
@ SCUENTIST

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




Resource:

James Kennedy - Australia Chemistry Teacher

https://jameskennedymonash.wordpress.com/

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
ACIDS (1%) (PALMITIC ACID (30%), OMEGA6 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).

Table of esters and their smells

from the alcohol (first word)
2-methyl  butyl pentyl  hexyl benzvl heptyl  octyl nonyl

lcarbon 2carbons 3carbons  propyl- 4carbons Scarbons 6 carbons ng 7carbons 8carbons  9carbons

* Infographics il
« Chemophobia =
« Natural vs. Artificial Wmm
« Chemistry of everything! cuons rched
g
NATURAL PEACH, 4000 B.C. ARTIFICIAL PEACH, 2014
TASTES ‘EARTHY’,
‘SWEET’, ‘SOUR’ AND
64% EDIBLE FLESH SLIGHTLY ‘SALTY’ 90% EDIBLE FLESH
] 25 MM
WAXY SKIN 36% STONE

eee 3 KNOWN VARIETIES

= g ONLY FOUND
IN CHINA

[
, 71.0% WATER  8.1% SUGARS  20.9% OTHER

L]
88.9% WATER  8.4% SUGARS  17%OTHER
63y more Polassium
' 27% Juicier 4% fweeleh 45y more cuteium

42z mare Jnc
32 less Pratein

<= 9 6 mtn!so ’uQQB

JAMESKENNEDYMONASH.WORDPRESS.COM



https://jameskennedymonash.wordpress.com/

Resource:
University of Georgia - Extension

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

[ag] UNIVERSITY OF GEORGIA

& EXTENSION |~

Pe
Science Behind Our Food ‘é

UGA Extension
l=——=}

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.

Chemistry

Environmental Science

Food Science

Physical Science

Physics

Science, Technology & Society.
Miscellaneous




IFT Resources

« IFT HERB Approved Programs

- Cue Career Videos

- Pathful Virtual Classroom Visits

* Run your own educator event!



https://www.ift.org/community/students/undergraduate-programs
https://www.cuecareer.com/industryassociation/institute-of-food-technologists/
https://feedingtomorrow.nepris.com/site
https://www.ift.org/community/educators/educators-tool-kit

90

amazoncom
~— qift card

75 N >y

Sign Out for lllinois PD Hours and Session Attendance

Thank you to Chicagoland Food Science Foundation for generously providing 100
$75 gift cards!
o Recipients will be notified via email next week

o Please complete the feedback survey to receive your gift card

Reach out to Christina Ginardi at cginardi@ift.org

Slides, recording, and feedback survey will be sent to you by early next week.


mailto:cginardi@ift.org

Feeding Tomorrow
Fund



mailto:cginardi@ift.org

Appendix

4 :
IFI' Feeding Tomorrow
' . | Fund
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Resources-
Book

The Complete
Cookbook for
Young Scientists —
Good Science
makes Great
Food, by
America’s Test
Kitchen

I/

— AMERICA'S

TESTKITCHEN [/
LA

THE COMPLETE /

COOKBOOK

FOR YOUNG SCIENTISTS

e 4
o

V\!HY Do

oPices

HAVE SO MUCH

fowor -

'g"\\ y

WHY.DO
& ONieNS

« QY Make You cry?

70+
RECIPES AND
EXPERIMENTS
e FOREVERY y

1l .
P YOUNG CHEF' ) :

America’s Test Kitchen has been teaching home cooks how fo be successful in the kitchen
um’mmu:ﬁmumwm"nwﬂwuﬂmu‘_ )
rely on our websites. Young chefs, it's your turnl To learn more about America’s Kitchen

GOOD sc\E“CE
[ Makes GREAT FO~

G DOUGH DOWN

— e IW ;A :
Z T OME STRETCH

? | What is gluten, and how does it work? Find out i
ANYW &\ this flour-powerad activity. You'll make one dou
> \ with a lof of gluten and one dough with none ar

i then STREEEEEETCH them out.

B

LET'S GO!
Gluten is @ nefwork of proteins found in . . i Use masking tope and martar 1o labal | small &
many baked goods. Wheat flour . "Wheat Flour” and second smail bowl “Rice Floy
-ontains two kinds of protein, called .
jlutenin ("GLUE-teh-nin") and gliadin TOTAL TIME: 40 minutes : o
"GLY-a-din"). They are both coiled X g o < ma—m ww:d 5 teaspot
_ 3 LN : Lever: w0 i water unfij shaggy dough forms, Toinus.
1p pretty tightly—and in dry flour, they B ————————————
itay apart from each other. But when i 3 Sprinkle counfer with axra oll-purpase flour
lour is mixed with water, these proteins ) h:.uu-:“m ('v
. . . % " MATERIALS r (see
miut‘rl fznd begin to link up. With time, kneading, e 3 :::,m-‘ 310 4 minutes. Shape dougt
or mixing, those linked proteins, now called : Masking tape : boll and wrop with plasfic wiap. Retum wropped ¢
Jluten, form a network, kind of like a spiderweb. laer N Tatonbd ue et
hat network gets stronger with more fime, § st i Repeat staps 2 and 3with rice flour and wate
: S 3 : w -
neading, or mixing, giving baked goods A iy 3 4 in bowl lobeled "Rice Flour. Let both doughs

tructure and suppo = R e e
pport, flour, plus extra for counter L)

I bowl labeled “Whect Flour. use spoon o sfi

ioft, crumbly, or flaky baked goods such as \ ‘;'""”"" TN SR MAKE A PREDICTION Do you think the wi
nuffing or Cre, e 5 flour dough and the rice flour dough wil bet
o gluten—so
‘ombined” B
teed a lot of
wirl Bread (

pes (P°9e 24) don't need a lot ‘ Plastic wrap the some or differently when you fry fo pull them
we mix batter until it's only “just v Ya cup (1% ounces) white rice apart? Why?
reads, on the other hand, often flour, plus extra for counter e

gluten, We knead our Cinnamon
Page 26) for 8 minutes!

BREAKFAS



Resources- Book

Lunch Lady Science
— Understanding the
Food That Goes In
Your Body, by
Darlene R. Stille

e

|ireveryday:

scienc

LUNGHLADYSCIENGE " | medutiaio

Understanding the Food That |
. d ’ i E
Goes in Your Body e
Chapter 2 Is Ketchup a Vegetable?
Chapter 3 If It Jiggles, Is It Jello?
Chapter 4 Why Is That Chicken Gray?
Chapter 5 Where Did This Stuff
Come From?
Chapter 6 How Old Is This Pickle?
Chapter 7 When I Swallow, Where
Does It Go?
Glossary
Additional Resources
Index

od from Cans and Jars
Fo ot scared, but that bowl
oodle soup you ate for
be more than a year
s OK. Soup, stewed
.ckles, cooked fruits,

" oW don't 9

Some of ot

comes g e |
But

lunchroom and s v‘“- :

lettuce, to; Ytou €an find fregp oo w:a;‘:: ::hev (unchroom foods

other z atoes, Cucumbers a a: be canned, either in cans o

o Vegetables in a sajaq 1, g flass as. Canning keeps oo
esh apple or orange for a.h a Inum spoiling by heating it and then

dessert. Much of the foud €althy cealing it in the cans or jars.

by modern farming, howev::o :::::

a detour to a food-processin'g plant,

These plants are big food factories,

They often preserve foods so that

they can be kept longer.

LN NN B AL
Preserving food in cans and
Jars is one of the greatest food
inventions of modern times. It
allows people to harvest food in
large quantities, then store it for
when they need it later.




112 CULINARY REACTIONS

Notice that at the left end, there js a hy

oxygen. At the right end there is a hydrag
join together by joining end o end and |
ecule—the OH at the left and the Hat
For example, two glycines can join to!
first drawing below, the box shows where:

join together.

Resources- Book

Culinary Reactions — 2% TR s

When only a few amino acids are jo

| h e E ( e d a o kg’ he molecule is called  polypepride: LO%ESE
" 5 iy i called proteins. :
V ry y ’ SR, EVERYDAY 4 There are about 22 different munfl;d‘
. s

CHEMISTRY &t : Q teins that make up our bod_its

Chemistry of ey

Cooking, by Simon TN A

Quellen Field 7 e

Shortcuts and Aids 41
Hollandaise Sauce 42
Other Emulsifiers 44

‘Water-Based Colloids 48
Starches 49

Agar and Agarose 50
Pectin Gels 51

Protein Gels 52

Recipe: Cherry Dream Cheese 55
A Holiday Variation 73
How to Make a Cheese Press 74

Oils and Fats 79

Chemistry Lesson: Different Ways to Look
at Molecules 82

Saturated Fats 86

Monounsaturated Fats 86

7\ ghemistry L€

four Kind

The sequenc

tpe: "W 55

R

PROTEIN CHEMISTRY

L

s of Protein Structure

& of amine acids in a ¢

87
Po}yunsnturared Fats
Chemistry Lesson: Kinky Molecules 88
Omega-3 and Omega-6 Fas 90
Trans Fats 91

. Solutions 95

Seltzer and Temperature 99 .
Syrups, Broths, and Other Solutions 100

Candy 102
Liquors 103

. Crystallization 105

Sugar Crystals 107
Controlling the Size of Crystals 107

Protein Chemistry 111

Amino Acids 111

Chemistry Lesson: Four Kinds of Protein
Structure 113

Denaturing Proteins 114

Milk 116

Eggs 117

Mear 118

Enzymes 119

Shortening 119

Gluamate 119

Cheese 120

WWM 121



Resources-
00

a S t e W | | a t A must-read for food lovers and cooks. . .. You'll never look at aplate of food the same way again.”

—MING TSAL chef/owner Blue Ginger, host/executive producer Simply Ming diuselor

TASTE WHAT YOU’RE MISSING
e

“Barb Stuckey's book makes the complicated science of food and taste accessible to anyone.
It is as enjoyable a read as it is a thorough summary of why 'good’ tastes 'good.””
—DAvID CHANG, CHEF AND OWNER OF MOMOFUKU

ou're Missing, i
y Barb TASLEE a

“Understanding taste and flavor (and the difference between them) is one of the founda-
tions of great cuisine. Barb Stuckey's book is an excellent primer on the subject. Her
enthusiasm for food and science is infectious, and she explains with clarity and humor
(and some neat little experiments you can try out) exactly what happens as we eat. Great
reading for cooks, foodies, and indeed anyone interested in the sensory world that

What You're Missing

Introduction =
What Are You Missing? =3 e
Tip of Your Tongue, Tip of the Iceberg

tuckey

Part One: The Workings of the Senses <73 22 surrounds us.” —HEesTON BLUMENTHAL, CHEF AND OWNER OF THE FAT DUCK

1. Taste 1 o3 ¥=

2. Smell B /s 55 = “Taste What You're Missing would be useful to anyone who cooks—with or without a culinary degree.”

3. T9uch / o 81_ 4] —PETER RAINSFORD, PH.D., VICE PRESIDENT, ACADEMIC AFFAIRS,
4. Sight 3 i 102 | THE CULINARY INSTITUTE OF AMERICA

5. Sound i U z
6. How the Pros Taste 132 “Simply fascinating! Compelling! A page-turner. Taste What You're Missing should be required
7. From Womb to Tomb 157 reading for anyone who eats. In layman’s terms, Barb Stuckey gives us the tools to analyze
and diagnose our food neuroses, as well as get the most out of every plate of food we
Part Two: The Basic Tastes consume. I think if we were better tasters as a whole, we would seek out better, and yes,
8. Salt 175 healthier foods for Ives and our children.” —CARLA HALL, Top CHEF ALL-STARS
9. Bitter 195 FAN FAVORITE, CO-HOST ON THE CHEW, AND FOUNDER OF ALCHEMY BY CARLA HavLr

10. Sweet 214

The Passionate Eater's Guide 11, Sour 227 “A fascinating book that will change the way you think of everything you eat or
12. Umami 3 242 drink forever.” —KATHLEEN FLINN, AUTHOR OF THE SHARPER YOUR KNIFE,
toW hy Good Food Tastes Good 13. Fat: The Sixth Basic Taste—and Other Candidates 260 THE LEss You CrY AND THE KITCHEN COUNTER COOKING SCHOOL
: Pﬂ{t'nm: The Nuances of Flavor “This book brilliantly weaves the subjective experi of eating together with the objec-
4. Taste M ic: The Business and Cl | tive science of taste perception. A must-read for food lovers and cooks alike. You'll never
B a I‘b S tuc k (& y 15; Terrible?rgastes Taste Terrible il ggg 7 look at a plate of food the same way again.” —MING TSAI, CHEF AND OWNER OF
2R BLUE GINGER, HOST AND EXECUTIVE PRODUCER OF SIMPLY MING

COOKING 0312

97




Resources-
Textbook

Welge

Principles of
-00d Science,
oy Janet D.
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Expm ment 4B: Chemical Changes 96
xperiment 4C: The Chemical Detective 97

Chapter 5
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Energy: Matter in Motion 99 b2

Potential and Kinetic Energy 100

Forms of Energy 101
ITechnology Tidbit: Canning with Electrical Energy 104
tem of Interest: Electric Life Savers 105

Measuring Energy 106

How Heat Is Transferred 108
Historical Highlight: Temperature Scales 110

Factors That Affect Rates of Reaction in Food Preparation 112
Experiment 5A: The Boiling Point of Various Mixtures 115
Experiment 5B: Heat Transfer in Potatoes 116
Experiment 5C: Freezing Cream 118

Chapter 6
Jons: Charged Particles in Solution 120
Defining Acids and Bases 121
Nutrition News: Salt in the Diet 123
International Issue: Acid Rain 124
Measuring Acids and Bases 125
Jtem of Interest: pH and the Farmer 128
Applications of pH 1
Experiment 6A M;)(Ijaglybcga B
nt 68: R al je &
e 6C: pH and Cheical Loavering 1

30
Sweetened Tea

139 140
Acid-Base Indicator
i Muttins 142

rs
Nutritiol
Sources
Functions of Su
Preparation 179
The Nutritional Value of Sugar 184
\tem of Interest: Controling Tooth Decay
Nutrition News: Diabetic Diet
Recommendations 186
Experiment 8A: Testing for Simple
Sugars 190
Experiment 8B: Forming Sugar Crystals
Experiment terfering with Crystal
Formation 194

Chapter 9

ry: The M

T GGRAe 8 Sugar: e Simpiey o Corbohydrates

Nutrition News
Lactose Intolerance

" Names of alcohols end in -ol. Examples
clude ethanol (ethyl alcohol), methanol
(wood alcohol), and isopropanol (rubbing
alcohol), Al these alcohols are toxic if cone
‘sumed if excess. Ethanol is the alcohol in alcc-
halie havaraces. It can be made from any.

150
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163
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185

192
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and Pectins

The Types of Complex Carbohydrates 197
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204

Thickening Sauces with St
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211
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Fruit Sauce 214
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Lactase is an enzyme that is

blindness, or death. Methanol is produced by
burning wood without oxygen present.

is derived petroleum and is.
not safe to consume.

Thete are several commonly used addi-
ives that are “sweet” alcohols. These alcohols
are glycerol, mannitol, sorbitol, and xylitol.

of glycerol is animal fats. See 85.



Resources-
Textbook

a guide to With 9
unlocking Recipes!

Flavor-ama, a el .
unlocking the art | S

and science of

flavor

by, Arielle

Contents

Introduction: The Unbridled Science

Chapter 8: Extracting and
: Flavor First sunessmsemens 18 Infusing FIAVOr cuuummsssssmsssssssens 193

[aste .

Chapter 9: Creating Flavor with
\

Liquid Gold: €

Turning Up th

lavors with Burning,

Creating Pungently
Alcohol 247

Chapter #: Putting Patterns Chapter 6: Smells

o Work

Sorting Out Smel

v and Defense.

el Reaction ........

ng Flavors with
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Resources- for Geeks

~ Real Science, Great Cooks, and Good Food
TethOOk

Overview from Amazon:

Why do we cook the way we do? Are you the
innovative type, used to expressing your creativity
instead of just following recipes? Do you want to
learn to be a better cook or curious about the

C OO kl n g fo r science behind what happens to food as it cooks?

G ee kS . Rea | T I (T N More than just a cookbook, Cooking for Geeks
. \ : T S { @ applies your curiosity to discovery, inspiration, and
) i \ invention in the kitchen. Why do we bake some

SClence, (Great k- F T 9 ~ things at 350°F/175°C and others at 375°F/190°C?

o Why is medium-rare steak so popular? And just how
C OO kS a n d G OOd ‘ ) S quickly does a pizza cook if we overclock an oven to
y L — B . e — 1,000 F/540 C? Author and cooking geek Jeff Potter

provides the answers to these questions and more,

FOOd . By, \_J eff and offers his unigue take on recipes -- from the

sweet (a patent-violating chocolate chip cookie) to

Potte r the savory (slow-cooked brisket).

This book is an excellent and intriguing resource for
anyone who enjoys cooking or wants to experiment
in the kitchen.
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Resources

« McCormick FONA

Career Videos, Demos, etc
https://www.mccormickfona.com/learn/discover-fona-food-science-for-young-minds

 Institute of Food Technologists (/FT)
Magazine, Educators, Research
https://www.ift.org/

* International Food Information Council
https://ific.org/

- Alton Brown (Podcast, Videos, Recipes, etc)
http://altonbrown.com

« National Center for Case Study Teaching in Science
https://www.nsta.org/case-studies/all

FEMA Flavor & Extract Manufacturers Association
https://www.femaflavor.org/

« Society of Flavor Chemists

http://flavorchemists.com/



https://www.mccormickfona.com/learn/discover-fona-food-science-for-young-minds
https://www.ift.org/
https://ific.org/
http://altonbrown.com/
https://www.nsta.org/case-studies/all
https://www.femaflavor.org/
http://flavorchemists.com/

Resources:

McCormick FONA

https://www.mccormickfona.com/

Teach & Taste
Lesson Plans & Demonstrations

Career Exploration
FONA Employee short career videos

Trend & White Papers

https://www.mccormickscienceinstitute.com/
Together with research institutions study & communicate the
health benefits of culinary herbs and spices.

https:// www.mccormickforchefs.com/en-us/our-

difference/spice-stories
Feeling spicy? Get to know some of our spices!

https:// www.mccormickforchefs.com/en-us

Collection of trends, 2024 Flavor Forecast, recipes, inspiration,

and other resources.

A Commitment to You

Flavor First. Our goal: Be the first flavor company to ever make your job easy, and the last fiavor company you'll ever need again. At McCormick Flavor Solutions,

we will work for it.
“ FLAVOR THAT DELIVERS SPEED OF SERVICE

McCormick Flavor Solutions’ promise: Access to our experts, flavor that delivers and speed every
step of the way.



https://www.mccormickscienceinstitute.com/
https://www.mccormickforchefs.com/en-us
https://www.mccormickforchefs.com/en-us/our-difference/spice-stories
https://www.mccormickforchefs.com/en-us/our-difference/spice-stories

Resource:
Chicagoland Food Science Foundation

https://chicagofoodscience.org/

gorg%%%%ggg WHO “ OUTREACH “ SCHOLARSHIP “ FUNDRAISING “ HOW YOU WHO WE
v WE ARE PROGRAM PROGRAM EVENTS CAN HELP SUPPORT
Foundation

CFSF supports the next
generation of Food & Beverage
Professionals

College scholarships for your
students (including graduating

. o

Seniors from HS). Inspiring all ages to be engaged 1 /Q'Fﬁ:'ience of food
- |

Works with your school to ‘. 1/

customize events about Food W ™

|ndustry HOW YOU CAN HELP 2024 SILL'ENjI" :UCIIOI\.I-. Blf) ‘|:01N!

2024 GOLF OUTING 3 2024 SCHOLARSHIP APPLICATION



https://chicagofoodscience.org/

Resource:

Institute of Food Technologist

https://www.ift.org/

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
technologies, research, consumer trends and more!

Y4

IFT Foundation | About IFT | Membership ] Global Food Traceability Center ‘ Food System (|

l F I News & Publications Events Career Development P

For Educators! |« e e
.

—— Educators

IFT Undergraduate Program Approval
Resources for Teaching Online

K-12 Teaching Resources

l . H Educator Event Toolkit

Mt | Globuiresd Trocsabity ot | W | togin

News & Publications  Community  Events  Career Development  Policy & Advacacy Q

Nutrition Facts Label

Information ori your
Nutrition Label 1s changing

Voluntary Sodium
Reduction Goals
< B8 Announced




Resource:

Institute of Food Technologist

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

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

mmmmm Community ~ Events  Career Development  Policy & Advocacy | Q

\ The FDA's New

Healthy Rule

FOOD TECHNOLOGY
MAGAZINE:

October 2022, Volume
76, No.9

December November 2022,
2022/January 2023, Volume 76, No. 10
Volume 76, No. 11

Tackling Food Waste in the Last Mile
December 1, 2022
Members Say IFT Offers —
Everything You Need to Prepare

for an Uncertain Future

Outlook 2023: Consumer Trends




Abbey The Food Scientist

https://abbeythefoodscientist.com/

Abby is a Ph.D. food scientist, researcher, teacher, and YouTuber. She has created many YouTube
videos and written a blog. | @ YouTube

’ ABBEY THE FOOD Home Blog Food Videos About Me Q
@ SCUENTIST

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




Resource:

James Kennedy - Australia Chemistry Teacher

https://jameskennedymonash.wordpress.com/

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
ACIDS (1%) (PALMITIC ACID (30%), OMEGA6 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).

Table of esters and their smells

from the alcohol (first word)
2-methyl  butyl pentyl  hexyl benzvl heptyl  octyl nonyl

lcarbon 2carbons 3carbons  propyl- 4carbons Scarbons 6 carbons ng 7carbons 8carbons  9carbons

* Infographics il
« Chemophobia =
« Natural vs. Artificial Wmm
« Chemistry of everything! cuons rched
g
NATURAL PEACH, 4000 B.C. ARTIFICIAL PEACH, 2014
TASTES ‘EARTHY’,
‘SWEET’, ‘SOUR’ AND
64% EDIBLE FLESH SLIGHTLY ‘SALTY’ 90% EDIBLE FLESH
] 25 MM
WAXY SKIN 36% STONE

eee 3 KNOWN VARIETIES

= g ONLY FOUND
IN CHINA

[
, 71.0% WATER  8.1% SUGARS  20.9% OTHER

L]
88.9% WATER  8.4% SUGARS  17%OTHER
63y more Polassium
' 27% Juicier 4% fweeleh 45y more cuteium

42z mare Jnc
32 less Pratein

<= 9 6 mtn!so ’uQQB

JAMESKENNEDYMONASH.WORDPRESS.COM



https://jameskennedymonash.wordpress.com/

Resource:
University of Georgia - Extension

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

[ag] UNIVERSITY OF GEORGIA

& EXTENSION |~

Pe
Science Behind Our Food ‘é

UGA Extension
l=——=}

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.

Chemistry

Environmental Science

Food Science

Physical Science

Physics

Science, Technology & Society.
Miscellaneous




Resource:

Science History Institute

https://digital.sciencehistory.org/

Digital collections researching food, water, health & nutrition, women in science and more.

Historical reference for scientific knowledge.

Science
History
Institute

Chemistry - Engineering - Life Sciences

Featured Topics

. S J X s N : } > A ==
WOMEN AND SCIENCE FOOD SCIENCE HEALTH & MEDICINE




Resource:

IF'T: Journal of Food Science Education

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

Journal of Food Science Education (IFT.org — Knowledge center-IFT Publications)

Pizza science: interactive activities. ..

Food Science EDUCATION
Research in Food Science Education

The Science of Pizza: The Molecular Origins of Cheese, Bread, and 'F“E
Digestion Using Interactive Activities for the General Public

[ In this issue v |

| R | °

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

Journal of Food Science
Article first published online: 24 SEP 2010 Education ARTICLE TOOLS

Volume 9, Issue 4, pages
106—-112, October 2010

== et PDF (5T0K)
& Save to My Profile

DO 10.11114.1541-4320.2010.00101.x
© 2010 Institute of Food e:l'r:l:gi-:'.-:.E
| E-mail Link to this Article

ign Export Citation for this Article
ity Get Citation Alerts

e Reguest Permissicns

@) : Elsnare | BNl H

Additional Information ($how Al
How to Cite | Author Information

Abstract Article

References

. Get PDF (570K)
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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: Wh¥ 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
cheese is solid; properties texture of milk versus texture of milk versus
of materials. cheese; milk is liquid and cheese; molecular
cheese is solid; properties mechanism offormirbg agel
and changes of properties (cheese) from a liquid;
in matter. structure and properties of
matter.

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

bread and formulate
questions about their
observations: th 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?"

E: Science a Discuss technologies that Distinguish between natural ~ Discuss technological design  Discuss technological design
technology have been developed to and synthetic materials; and innovations for and innovations for
process milk and flour into the cheese we eat is made production of bread and production of bread and
cheese and bread. from milk. cheese. cheese.

Discuss science as a human
endeavor; history of
science.

Discuss science as a human
endeavor; history of
science.

G: History and nat

of Profile food scientists, explore
science : : : T

Use this search
ar to find

Discuss science as a human

Abstract: We describe a presentation
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 netwarks in bread and cheese; (3) how microbes contribute to the texture of bread; and (4) how enzymes break down macromalecules
during digestion. Using live demanstrations and interactive exercises with children in the audience, we provide simple explanations of the
ceinntific nrinciples related to these themes that are essential for understanding how to make pizza, and what happens when we eat it. This

something
relating to your
classroom topics!




Resource:

National Future Farmers of America (I'IFA)

Food Science Educator Resources Educator Resources -

DASHEOARD

https://www.ffa.ora/my-toolbox/instructor/educator-resources/

https://ffa.app.box.com/v/EducationalResources (more links to | remote Teaching Resources
addltlona/ resources) * ;ﬁzﬂ:sg:t;:tssem st in this section for cnline or extended Leaming. We've established a table of contents document with a description of

some of the most popular and new resources found in Educator Resources - including an easy reference for using resources onling or offline.
2. Tips and Tricks for Distance Learning

Check out these fips and tricks to make National FRA educator resources more usable at a distance. Pick and choose the rescurces that match

wour distance learning needs.

& - B = £
What's New Lesson Plans Educator Guides Program Management Professional Growth

= BellRingers

= FFA Fundamentals Choice Board
» FFAorg Scavenger Hunt Choice Boards B Educstor Guides
= Mafional FFA Educational Resources
= New Horizons-Teaching Guides Implementation guides and accompanying resources to
«  SAF dea Cards complement classroom,/FFA/SAE instruction.

= SAF Videno Choice Board

464 Lesson Plans & Curriculum [ psned b Qs
A N D Categories
1 1 5 Companion Resources Companion Resources (Educator Guides) (1151 W i_\“
(aka Educator Guides)

Career Focus = Looking for Bell Ringers? Search for Bell Ringers in the search field below:
= Want to see all lesson plans available? Use the “Category” filker to pull up all lesson plans.
= Did your search bring up too many items? Try making the search phrase more specific or use the filters for

I n C I u d i n g : ‘ AllFocus Areas category, focus area, duration below to narmow down the List
Bell Activities Time to Complete

Current Events AllDuraton v
Career Exploration
(see next slide for AgExplorer)

Grade Level

All Grade Levels w



https://www.ffa.org/my-toolbox/instructor/educator-resources/
https://ffa.app.box.com/v/EducationalResources

Resource:
{ ] Q P EA R 4
SEANCH F -'"»‘,; EDUCATION
I.el. Find Future in Agricult
X[)lo e Y Eumre In A0S Aboutl Educator Resources | Career Finder | Virtual Field Trip ‘ Sign Up for Updates

Start a,galw//zg career focus areas

. . [ A
Vi rtu al Fleld Tri pS Agribusiness Systems Animal Systems

Current videos on interesting companies

https://agexplorer.ffa.org/

Career Finder @

Descriptions about 100’s of careers in Environmental Service Food Products & Natural Resources
. - Systems Pro Systems
the various areas of business

Agricultural Education

4

FS

Plant Systems

Power, Structural &
Technical Systems




Resource:
Science Meets Food

https://sciencemeetsfood.org/

Institute Food Technology Student Association

’] 7 Guest Post: Should Fat Become the Sixth Taste?
/ ritten by Science Meets Food



https://sciencemeetsfood.org/

Resource:

FDA - Science ur Food Supply

l/\++l’\('\ //\AI\AI\AI 'FI'JI\ e Yo\ l/'FI\f\fJ/'Ff\f\fJf\f\:f\nf\f\lﬂf\f\f\f\lﬁf\lf\/+f‘\f‘\|f‘\mﬁ+/‘\lﬁ:f\|f\/f\f\:f\r\f\f\f\r\fd‘l‘l’\f\ f\f\fJf\l 1 aVay \I/ f‘f |t ht
LLLUJD.//VVVVVV.IUA.YUV/TUOUU/ TUUUSUITT LTI COCT Al Ul I/ LUUVISTTIALTT 1A/ OUICT ILT Al UL ITITVUVUSUPVVIY/ U aclau m
Science & Our Food Supply - FDA
Food Safety & Food Nutrition Lessons for Middle & High School
Food Safety
Nutrition ) o
Science and Our Food Supply: Investigating Food Safety
Science and Our Food Supply: Using the Nutrition Facts Label to Make Healthy from Farm to Table (2014 Edition)
Food Choices (2017 Edition) FDA in collaboration with the National Science Teachers Association (NSTA)

have created Science and Our Food Supply: Investigating Food Safety from
Farm to Table, an innovative, interactive supplementary curriculum for use in
middle level and high school science classes. An advisory board of experienced
teachers just like you developed and tested the materials.

When it comes to making science, consumer sciences, and health relevant for your
students, what better way than to apply it to something that's part of their everyday lives?
Food gives you an ideal springboard for introducing the science that is at the heart of
nutrition and exploring the impact that daily food and beverage choices can have on
overall health.

Food safety has become an important national focus. Each year, approximately
one sixth of the U. S. population has mild to severe illnesses caused by
pathogens in food — and more than 3,000 people die from them. Learning food
safety science will enable your students to better understand decisions and
practices that may affect their personal health. It will encourage them to step up to the plate and take an active role
in preventing foodborne illness.

This nutrition-based cumiculum introduces students to the fundamentals of healthy food
choices, using the Nutrition Facts label as the starting point, and may be used separately
or in conjunctien with the food safety curriculum. With engaging hands-on activities.
students will become aware of calories, serving size, and the nutrients to get “mere of” and “less of.” Designed for
use by middle level and high school teachers, the emphasis is on an inguiry approach that is customizable to
science, health, and/or family and consumer science classes, aligning with current education standards in these This curriculum is linked to current education standards.
curriculum areas.

In each guide you'll find in-depth activities and labs covering this broad range of topics:

| The FDA will send a packet of
» Proper food storage and handling . . ) . ..
pasteurization Technology information with activities
+ The Science of Cooking a Hamburger included -FREEI

« DNA Fingerprinting

Your students will learn about:
« Bacteria, including Foodborne Pathogens

Using the Nutrition Facts Label

« Serving Size and Calories

« Sugarin Beverages

« Sodium in Snack Foods

Meal Planning

Outbreak Analysis

« Healthy Eating Away from Home

Food Safety Middle Level Guide (PDF 8MB) Food Safety High School Guide (PDF 8MB)
Nutrition Middle Level Guide (PDF 5MB) | MNutnition High School Guide (PDF 5MB)



https://www.fda.gov/food/foodscienceresearch/toolsmaterials/scienceandthefoodsupply/default.htm

Resource:

FDA resource — Food Additives

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

Types of
Ingredients

What They Do

Examples
of Uses

Names Found
on Product Labels

Ato Z Index Follow FDA En Espafiol

ipJ U.S. FOOD & DRUG

ADMINISTRATION

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Food

Home > Food > Ingredients, Packaging & Labeling

Ingredients, Packaging &
Labeling

Ingredients & Packaging

Everything Added to Food in the United States

(EAFUS)

Definitons f SHARE | W in LUNKEDIN = @ PINIT | % EMALL | & PRINT
Allergens v A -
November 2011 :;gre'_j!ents & Packaging
Food Additives & Ingredients v o o o ) efinitions
This information is generated from a database maintained by the U.S. Food and Drug Admin
Gonerally Recognizedas for Food Safety and Applied Nutrition (CFSAN) under an ongoing program known as the Prig Allergens -

4 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. Fod
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).

Safe (GRAS)

Packaging & Food Contact
Substances (FCS)

Food Additives & Ingredients w

Irradiated Food & Packaging v Generally Recognized as

' g . : ; Safe (GRAS)
Labeling & Nutrition S 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
Ervironmanial Dacisions 5 in fact be lawfully added to food, because under federal law some ingredients may be added]  Packaging & Food Contact

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 Notifications. Additional information on the status of Food and Color A

Substances (FCS)

Food from Genetically
Engineered Plants

obtained from the Food Additive Status List or the Color Additive Status List (formerly called Irradiated Food & Packaging hd
Investigations Operations Manual).
Environmental Decisions ~
Food from Genetically
W

Engineered Plants

Emulsifiers

Stabilizers
and
Thickeners,
Binders,
Texturizers

pH Control
Agents and
acidulants

Leavening
Agents

Anti-caking
agents

Humectants

Yeast
HNutrients

Dough
Stremgtheners
and
Conditioners

Firming
Agents

Enzyme
Preparations

Allow smooth mixing of
ingredients. prevent
separation

Keep emulsified products
stable, reduce stickiness,
control crystallization, keep
ingredients dispersed, and to
help products dissolve mora
easily

Produce uniform texture,
improve "mouth-feel”

GControl acidity and alkalinity,
prevent spoilage

Promate rising of baked
goods

Kezep powdered foods free-

flowing, prevent moisture
absorption

Retain moisture

Promaote growth of yeast

Produce more stable dough

Maintzin crispness and
firmness.

Modify proteins,
polysaccharides and fats

Serve a5 propellant, asrate,
of create carbonation

Salad dressings,
peanut butter,
chocolate,
margarine, frozen
desserts

Frozen desserts,
dairy producis,
cakes, pudding
=nd gelatin mixes,
dressings, jams
and jellies,
sauces

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

Breads and other
baked goods

Salt. baking
powdar,
confectioner's
sugar

Shredded
coconut,
marshmallows,
soft candies,
confections

Breads and other
baked goods

Breads and other
baked goods

Processed fruits
and vegeiables

Cheess, dairy
praducts, meat

il cooking spray.
whipped cream,
carbonated
bewverages

Soy lecithin, mono- and diglycerides, egg yolks,
polysorbates, sorbitan monostearate

Gelatin, pectin, guar gum, carragesnan, xanthan gum.
whay

Lactic acid, citric acid, ammonium hydroxide, sodium
carbonate

Baking soda. monocalsium phosphate, ealsium carbonate

Calcium silicate, iron ammonium citrate, silicon dioxide

Glyoerin, sorbital

Calcium sulfste. ammonium phosphate

Ammonium sulfate, azodicarbonamide, L-cysteine

Caloium chloride, calcium |aciate

Enzymes, lactass, papain, rennet. chymosin

Carbon dioxide, nitrous oxide



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

Resource:

Applied Food Science & STEM

https://ift.onlinelibrary.wiley.com/doi/10.1111/1.1541-4337.2010.00127.x

Comprehensive REVIEWS &ivssse

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, Richard L. Hall, Dennis R. Heldman,
Mukund V. Karwe, Stephen J. Knabel, Theodore P. Labuza, Daryl B. Lund, Martina Newell-McGloughlin, James L. Robinson,
Joseph G. Sebranek, Robert L. Shewfelt, William F. Tracy, Connie M. Weaver, and Gregory R. Ziegler

To link to the article, simply Google: “Comprehensive Review in
Food Science & Food Safety ‘Feeding The World Today & Tomorrow™

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
{Jvitamin A precursor); enzymes for cheesemaking,

readmaking, 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

Nutrition 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



https://ift.onlinelibrary.wiley.com/doi/10.1111/j.1541-4337.2010.00127.x

Resource:
Univ. of Nebraska Lincoln - Food Science Labs

1. Food Innovation Center Virtual Tour -

https://innovate.unl.edu/food-innovation-center

Food Safety - https://food.unl.edu/food-safety

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

W

6. Institute of Ag & Natural Resources
GROWABLE instructional materials & interactives
https://growable.unl.edu/instructional-materials fi Cg

Instructional Materials



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
https://growable.unl.edu/instructional-materials

Resource:
Univ. of 11linois Extension

https://extension.illinois.edu/food

|||||||||||||||||||||||||| -CHAMPAIGN Give / Volunteer / Careers
Illinois Extension
I ‘ Search this site Q
Food
+ Food Safet
OO a e Home Buying v Preparation v Preservation v Safety v Selling Donating v LFPA Workshops v School
. Nutrition
* Food Preservation :

 Food Waste y - " & [ and
. L | j.
~ *‘ *‘ '\ 4 \

3 ""lf“'

Healthy food « c orces'~\

Preparing healthy meals can be so challenging.




Resource:

American Chemical Society - ChemMatters

ChemMatl:ers Online

Demystifying Everyday Chemistry

«4.*&

http //www acs. orq/content/acs/en/educa’uon/resources/hlqhschool/chemmatters html

More In This Issue >

December 2022

Free Articles
FEATURE

Sugar: 'White Gold' Transforming America

OPEN FOR DISCUSSION

Observations v. Assumptions

CHEMISTRY IN PERSON

What Can You Do with a Bachelor's Degree in Chemistry?

Downloads

Teacher's Guide (DOC)

Spanish Translation of "Sugar: 'White Gold'

Transforming America" (PDF)

ChemMatters

Demystifying Everyday Chemistry

Teacher’s Guide

Sugar: ‘White Gold,” Transforming America

December 2022

Table of Contents
Anticipation Guide 5
Activate students’ prior knowledge and engage them before they read the article.
Reading Comprehension Questions 6

These questions are designed to help students read the article (and graphics) carefully. They can help
the teacher assess how well students understand the content and help direct the need for follow-up
discussions and/or activities. You'll find the questions ordered in increasing difficulty.

Graphic Organizer 8
This helps students locate and analyze information from the article. Students should use their own
words and not copy entire sentences from the article. Encourage the use of bullet points.

Answers 9

Access the answers to reading comprehension questions and a rubric to assess the graphic organizer.

Additional Resources 12

Here you will find additional labs, simulations, lessons, and project ideas that you can use with your

students alongside this article

Chemistry Concepts and Standards 14
ChemMatters i ACS .

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

It sa GREAT Resource

Bugs and the Future of Meat

Chem ciety > Students & Educ: > ources > High Sch > ChemM: > Bugs and the Future of Meat

Raising insects for food is a growing business. Could they one day replace beef, chicken, and pork on
plates everywhere?

ChemMatters | April 1, 2022

Xiaozhi Lim is a freelance writer based
near Boston, Massachusetts

CHEMMATTERS MAGAZINE

Bring chemistry to life!

Subscribe Now

RELATED CONTENT

# From Chemist to Food-
¥ Tech CEO

Credit: Deposit Photos

) How Animals Survive in
by XiaoZhi Lim ~] Extreme Temperatures
: ; S|

Downloads: Download Article (PDF) | Spanish Translation of Article (PDF) | Teacher's Guide (.docx)



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

Resource:

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

ol (el

A CLUB

Food and Cooking Chemistry

ONNECTING CHEMISTRY TO YOUR WORLD

Start A Club

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.




dkitchen alchemy Education Recipes WTF Shop Q 9 0

Resource:

Modernist Pantry
Kitchen Alchemy

Modernist Pantry Courses

https://blog.modernistpantry.com/education/

One of my favorite experiments is
Molecular Gastronomy or Culinary
Sphereification - you can buy 'food grade'
ingredients and watch the videos to create a
cool lab for your students!

\What is a dough How to Blend
conditioner? Emulsifiers

CORY Bt 25

The Confusion over
Conversion

A Guide to Gums Gelatin Usage Chart Methylcellulose Usage
Chart

Ask A Chef

What is a dough

Sodium Alginate + Calcium Sodium Alginate + Calcium Sodium Alginate + Calcium
Lactate Gluconate Value Pack Lactate Value Pack Chloride Value Pack
$1499 $14.99 51499

The Confusion over A Guide to Gums Gelatin Usage Chart

LOnNversion




Teach Physics with Food!

ttp://www.physics.org/explore.asp

phySiCS.Org Login | Register

IOP Institute of Physics

Home - Discover Study Careers Physics news About us

Recommend a site

Tell us about your
favourite physics site

| Search |

Your age level v Your knowledge level

Search results from our links database

Nanotechnology and the Food Industry

A pdf magazine article outlining the role of nano particles in the
food industry and how making changes to the structure of a
food at the nanoscale can affect its properties -eg to create
reduced fat ...

https://www.ifst.org/documents/misc/nanotechnologyfst. pdf

http://www.foodnavigator.com/On-your-radar/Healthier-products/Putting-the-WOW-into-low-fat-foods

Food Structure and Health

A technical description of the work being done at the Institute
of Food Research into how fats interact with the
gastrointestinal tract and the development of reduced fat food
products.

hitp//www.ifr.ac.uk/info/science/FoodStructure/emulsions-interfaces.htm

Unpack a Meal of Astronaut Space Food

A brief look through the history of space food.
http://bit.ly/10LQx0n

The Physics of Cooking

The science of food, heat and cooking. How do microwaves
cook food? What is the difference between convection ovens
and normal ovens? What is Pyrex and how does it differ from
other cookware?

http-//webspace.webring.com/people/ey/yummyphysics/

Showing 1 - 10 of 25

View site -

Rating: # & & % &

Hits: 3515

View site -

Rating: * * * % %

Hits: 2637

Rating: * * * % %

Hits: 1560

View site -

Rating: * # # % &

Hits: 1087

Rating: # * % * *
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http://www.physics.org/explore.asp
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Food Loss & Food Waste

http://www.fao.org/save-food/resources/keyfindings/infographics

SAVE FOOD: Global Initiative on Food Loss and Waste Reduction

£ 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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1
4

Key Findings

Presentations

Publications
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FOOD LOSSES
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8% of fish caught globally is DAIRY
thrown back into the sea. In FOOD LOSSES

most cases they are dead, =]
dying or badly damaged. 350/
0
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NO ONE PLANNED ON CAPE TOWN'S
THREE-YEAR DROUGHT, THE WORST ON RECORD.

Resources:

Global Water Issues

Water Calculator

== o eesn B W% I I%WEa= o

CALCULATOR

WM FOOTPRINT
1 Breakfast,

https://www.watercalculator.org/

Cape Town, South Africa will turn off it’s Taps! ﬁm@ﬁ@h 2 Dinner
https://news.nationalgeographic.com/2018/02/cape-town-
running-out-of-water-drought-taps-shutoff-other-cities/

HOW MUCH WATER DOES [T TAKE T0 MAKE YOUR £00D!

Water Footprint, National Geographic: Breakfast

https://www.youtube.com/watch?v=2T n00i9YdY 0 41 Litres
13 gal water=1 gal fuel, 30 gal water=1 glass of wine 3 .
Agriculture consumes about 80% water consumed. L;’f;fs » g;gggg

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

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

Resources:

Monell Taste & Smell Institute

http://www.monell.org

4 MONELL CENTER Donate Join Our Mailing_List
ADVANCING DISCOVERY IN TASTE AND SMELL Search

HOME : ABOUT : RESEARCH : FACULTY : EDUCATION & TRAINING : NEWS & EVENTS : SUPPORT & SPONSORSHIP : CONTACTS & INQUIRIES

NRWESH CILIA ELECTRIC CURRENTS JEFFERSON COLLABORATION GRANTS NOV. NEWSLETTER TIZZANO NAMED KARE FELLOW ANNUAL REPORT '17-18

At the Monell Center, scientists from many disciplines work together to
focus on understanding the mechanisms and functions of taste and smell
and define the broad significance of these senses in human health and
disease. Monell is the world’s only independent, non-profit scientific

institute dedicated to basic research on taste and smell.

HOW YOUR NOSE ANOSMIA DONATE NOW
PROTECTS ITSELF The Identifying Treatments for Support for basic research
Research from the Tizzano lab  Taste and Smell Disorders allows Monell to provide the

increases understanding of a (ITTSD) conference brought knowledge needed to
mysterious sensory cell that together scientists, physicians, understand and improve public

may protect vulnerable and patients to learn from each health and quality of life. g P

Gty Tcarahs Sthor MONELL'S SCIENCE ANSWERS FUNDAMENTAL

Learn more here. Read more about Monell’s QUESTIONS ABOUT HUMAN HEALTH AND
anosmia program. WELL-BEING.

Click this button to
. visit our anosmia
awareness website,




What is Food Science?

Sensory

hemist
Engineering Chemistry

‘ Microbiology & Quality
Biochemistry \ // Literature

Horticulture & Laws & Regulations

Animal Sciences

Material Science & /
Packaging /

Physics

Business

Nutrition Statistics

Biology



Food Scientists study...

Starches
Gums
Proteins
. . Water
VlﬁamlﬂS & | Food Additives
Minerals \ //
Enzymes — Food Starches

Proteins, Amino Acids _——" Matrix Phytochemicals

& Peptides
Lipids //
Sugar PeCUn
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Substitutes
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Food Scientists understand

Pasteurization

Dehydrating

| Freezing Canning
Drying Irradiation
Ll Food
ellying . . ——— Extrusion
reservation

Processing

/

Smoking

Salting/Pickling

Fermentation

Vacuum Packing




Create a Seasoning (slide 1/3)

Let's experiment!

Let's experiment with flavor varieties and seasoning blends.
o Who makes the flavors or seasonings?

Flavor Chemists are speciality chemists that create all the flavored products for every product around the world. They are
trained by committing to a 7-year apprenticeship, where they study and work to learn about every seasoning and flavor
ingredient used in food & beverages.

Flavor & seasonings are considered 'ingredients' in finished food and beverages.

o When you look at the ingredient statements, there is a company behind each ingredient. Each company
employs scientists, business professionals, engineering, and manufacturing professionals.

Developing flavors and seasonings is a fun job; having the opportunity to influence a
finished product's success is very rewarding!

Example of a company that sells flavors to food & beverage companies: “’Q ggﬂ%%g




Create a Seasoning (Slide 2/3)

M g up a taco seasoning

Flavors can be liquid or dry. In a lab setting, components are mixed to create new taste
experiences, or to emulate something that is a desired flavor. Spices mixed together are also
called seasonings, another form of a dried or powdered flavors. Flavors can be made with
everyday kitchen spices, not just in a lab! In this lab, we will explore the world of flavors and
create our own taco seasoning. It's easy to buy a taco seasoning at the store, but even better to
make your own. You can personalize your seasoning based on your taste preferences!

Approximate Time needed for d ration:

* 5 minutes

Ingredients you will need:

#» 1 tablespoon chili powder

#+ 1tablespoon salt

+ 1teaspoon garlic

* Y:teaspoon onion

» 1 teaspoon turmeric

* Y teaspoon cumin

» 3 teaspoon cayenne

# % teaspoon of oregano

# 1tablespoon + 1.25 teaspoons flour

And 1 bag of chips (Potato chips or tortilla chips) to season
Or, the seasoning can be added to ground turkey/chicken/beef, sour cream or greek yogurt.

Equipment you will need:

Mixing bowl

Spoon

Microwave safe bowl (if you are seasoning chips)
Large zipper baggie (if you are seasoning chips)

oW

Instructions:

1. Gather mixing bowl and spoon
2. Pour each ingredient into the bowl
3. Mix thoroughly together, so no spices are clumping together.
#  We just made a taco seasoning. You can use this in many ways! You can season your
cooked meat for tacos, add to sour cream or Greek yogurt for a southwest chip dip or
use it to season chips. If you want to season chips, follow the instructions below.

Flavor Science demonstration provided by McCormick Flavor Solutions, 2024
SO]U.tionS https://www fona.com/learn/discover-fona-food-science-for-young-minds,/

Mixing up a seasoning

Instructions to season chips (if you so choose):

To season chips, grab a microwave safe bowl.

Put 1-2 hands full of chips into the bowl.

Microwave chips for 30 seconds.

Dump the warm chips into a zip lock baggie.

sprinkle on the seasoning into the bag & shake until the seasoning is coating the chips.

oo e

What's happening?

When we mix this seasoning together, it is very similar to what we do here in the lab every day,
just with a slightly different set of ingredients.

Flavors rely on the sense of smell and taste (see Experiment-How do you taste? to see how aroma
affects how something tastes).

Many of the chemicals that we use are for the smell part of taste.
Without these, what we call volatiles, taste would be limited to
only what our tongues can detect.

The tongue is limited to five different tastes called the basic taste.

The spices that we used in our lab today give off both a volatile
perception and a basic taste response. Together, these are what
cause the seasoning to taste like tacos.

If you chose to season potato chips or tortilla chips, when the
chips were warmed in the microwave the oils are released from
the chip and come to the surface. When the chips shake in the
§ baggie with the seasoning, it allows the seasoning to adhere to
the oils and stick to the chips.

Delicious!

Flavor Science demonstration provided by McCormick Flavor Solutions, 2024
| hitps://www fona_com/learn/discover-fona-food-science-for-young-minds,
. solutions s/ fo m/learn/t fona-fo for-young i/

130 For more inspiration: https://youtu.be/W8U85InZKc87?si=NtrY8xzY4YHKyIKH



https://youtu.be/W8U85lnZKc8?si=NtrY8xzY4YHKyIKH

Create a Seasoning (slide 3/3)

Using the instructions on previous slide, created a variation of chips. Change the
seasoning, chip or snack base and create a whole new eating experience!

1
2
3
4.
5
6
7

Buttermilk Ranch Seasoning

Y, cup Buttermilk Powder
1T dried Parsley

1T Garlic Powder

1T Onion Powder

2 t dried Dill

1t freeze dried Chives
Y t black pepper

‘“t Flavor
Q solutions

Barbecue Seasoning

o N o o £~ w N B

¥, + 1/8 teaspoon garlic powder

Y, + 1/8 teaspoon onion powder

1 teaspoon salt

1 teaspoon tomato powder

Y, +1/8 teaspoon vinegar powder

¥, + 1/8 teaspoon sugar

1+1/4 teaspoon powdered BBQ sauce flavor

1/8 teaspoon powdered hickory or
beechwood smoke WC Flavor

solutions

131




FROM CHAT DURING WEBINAR

Other experiments to demonstrate the science of food - as suggested in
the chat by other educators

- Talk about yeast & fermentation in bread - AP Chem - Chemistry of food & baking
making.

- Herb lesson, create simple syrups with ,
various herbs for various flavored iced teas. * Milk to Yogurt

- Egg unit - Egg a:g, an emu|siﬁer to - Caramelization of sugar
make Mayo. Or investigate how heat & . Make butter, all the various stages &

acids affect egg protein. phases cream goes through.

- |ce cream to investigate colligative
properties on solutions.

- Pizza dough — from flour to elastic dough, “Anything used for an experiment regarding food,
gluten development, it forms a 'net' to catch ensure your ingredients are Tfood grade' and 'safe for

carbon dioxide. consumption.

- Making cultures in biology class

132 Feeding Tomorrow Fund
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