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Apply Test Kitchen R&D Baking

M eth OdS Equip FCS Labs...scales, thermometers, scoops

Bridge from
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methods

to
professional
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Consumers on average regularly use 7 of these 11 baking ingredients
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Regular use mNone
Mintel Consulting: September 2019
Q7: When you are baking, how often do you typically use each of the following HOMEBAKING

ASSOCIATION

ingredients? N:1,83O HomeBaking.org



Basic Ingredient Categories

eFlour
el iquid
®| eavening

Agent eSpices or
Flavorings

HOMEBAKING ,
HomeBaking.org EXTRA! Lesson, Ingredient Super Heroes.
https://www.homebaking.org/wp-content/uploads/2020/06/HBA-Ingredient-Super-Hero-Lesson-Plan-1.pdf



https://www.homebaking.org/wp-content/uploads/2020/06/HBA-Ingredient-Super-Hero-Lesson-Plan-1.pdf

INGREDIENT CHART

—ugar

After reviewing this

power point, assign students to
Name and chart the

functions for

ingredients they're using

in the next baking recipe.

Ingredient Functions Examples
Hard wheat —
Flour Soft wheat —

Contributes tenderness,
moistness and enhances flavor

INNETEIIN

ASSOCIATION

HomeBaking.org

Eggs
Water, milk, cream,
Liquids buttermilk, sour cream,
juice, etc
Strengthens gluten and
enhances flavors
Flavorings
and Spices
Chocolate Unsweetened
chocolate
Semi-sweet chocolate
White chocolate
Cocoa powder
Leavening

Agents
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Provides gluten

and starch...
the framework of bread.

Grain flour sources of gluten:
Primary: Wheat

Lesser amounts: rye, triticale, barley, spelt, emmer, einkorn




A look at the six classes of wheat
grown in the U.S. and the food
products made from them.

[ J
Hard Red Winter

Versatile, with excellent milling
and baking characteristics
for pan bread, HRW is also a
choice wheat for Asian noodles,
hard rolls, flat breads, general
purpose flour and cereal.

The aristocrat of wheat when
it comes to “designer” wheat
foods like hearth breads, rolls,
croissants, bagels and pizza
crust, HRS is also a valued
improver in flour blends.

Versatile weak-gluten wheat
with excellent milling and
baking characteristics for
cookies, crackers, pretzels,
pastries and flat breads.

A low moisture wheat with
high extraction rates, providing
a whiter product for exquisite
cakes, pastries and Asian-style
noodles, SW is also ideally suited
to Middle Eastern flat breads.

sorial Assoccatior

/‘/‘ F Wheat Growers

www.wheatworld.org

The newest class of U.S. wheat,
HW receives enthusiastic
reviews when used for Asian
noodles, whole wheat or high
extraction applications, pan
breads and flat breads.

N

2 US. WHEAT
2 ASSOCIATES

B
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www.uswheat.org

The hardest of all wheats,
durum has a rich amber color
and high gluten content, ideal
for pasta, couscous and some

Mediterranean breads.

Wheat Foodrs

€C © U N C© 1 L

www.wheatfoods.org




Protein Content of Flours

& 5D

Cake Flour 7% to 8.5% : ) y

A

g “_—
Pastry Flour 8% to 9.5% E
All-purpose flour 9% to 11%
Bread Flour 11.3 to 13%
* Protein level is an indicator of gluten strength in wheat flours.
« Lower protein percentages are likely to be used for cakes, cookies,
crackers, biscuits, pastries for a tender product.

Source: A Bakers Dozen Labs, Wheat Flour & Cornmeal, Lab 3, HomeBaking.org HOME BAKING
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HomeBaking.org



Types of Flour

Hard wheat (Bread flour)

B High protein content

B The higher the protein content the more
potential it has to form gluten

B Ideal for bread making
B Includes all-purpose and whole wheat flours

SOft Wheat (Pastry and Cake Flour)

B |Low protein content
B Ideal for tender baked products
~ B May be used in pastry flour and all-purpose

sssssssss

ooooooooooooo
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Wheat
Growers
Corner

Flour 10

[fyou want 1o flex your baking muscles , think flour -~ there’s alof more than
“all- purpose" out there. Many of the flours listed below can be found in the
baking aisle of your favorite grocery store. With fall just around the comer-the
harbinger of bake sales and holiday entertaining - it's fime to start hamessing
the power of flour for your next baking project!

Keep in mind that the harder the wheat, the higher the profein content in the
flour. Soft, low protein wheats are used for cakes, pastries, cookies, and crackers,
while hard, high protein wheats make excellent breads.

White flour

The finely ground endosperm of the wheat kemel.

All-purpose flour

White flour milled from hard wheats or a blend of hard and
soft wheats. It gives the best results for a variety of products,
including some yeast breads, quick breads, cakes, cookies,
and pastries.. All-purpose flour is usually enriched and differ-
ent brands will vary in performance. Protein content varies
from 8-11 percent.

Bread flour

White flour that is a blend of hard, high protein wheats and
has greater gluten strength and protein content than all-
purpose flour. Bread flour is milled primarily for commercial
bakers, but is available at most grocery stores. Protein varies
from 12-14 percent.

Cake flour

Fine-textured, silky flour milled from soft wheats with low
protein content. It is used to make cakes, cookies, crackers,
quick breads and some types of pastry. Cake flour has a
greater percentage of starch and less protein, which keeps
cakes and pastries tender and delicate. Protein varies from
7-9 percent.

Self-rising flour

Also referred to as phosphate flour, a convenience product
made by adding salt and leavening to all-purpose flour. Itis
commonly used in biscuits and quick breads, but is not
recommended for yeast breads. One cup of self-rising flour
contains 1% teaspoons baking powder and % teaspoon salt.
Self-rising can be substituted for all-purpose flour by reduc-
ing salt and baking powder according to these proportions.

Pastry flour

Has properties intermediate between those of all-purpose
and cake flours. It is usually milled from soft wheat for
pastry-making, but can be used for cookies, cakes, crackers
and similar products. It differs from hard wheat flour in that
it has a finer texture and lighter consistency. Protein varies
from 8-9 percent.

Whole wheat flour

This flour is milled from the entire kernel of hard red wheat
either by grinding the whole-wheat kernel or recombining
the white flour, germ and bran that have been separated
during milling.

The presence of bran reduces gluten development, therefore,
items baked with whole wheat flour tend to be heavier and
more dense than those made from white flour. The
insoluble fiber content is higher than in white flours.

White whole wheat flour

This flour is milled exactly like whole wheat flour and is
nutritionally equivalent to whole wheat flour as well. The
only difference is that whole white wheat flour is made with
a white, not red wheat variety. The bran of white wheat is
lighter in color and has a milder flavor than red wheat and
therefore the flour has these properties as well.

Gluten flour

Usually milled from spring wheat and has a high protein
(40-45 percent), low-starch content. It is mixed with other
non-wheat or low-protein wheat flours to produce a
stronger dough structure. Gluten flour improves baking
quality and produces a high-protein bread.




Infographic Source:
KansasWheat.com

More about Gluten
WheatFoods.org

View The Truth About
Wheat at
okwheat.gov

(e

ASSOCIATION

HomeBaking.org

VWhat is ‘ ] 2 and g&a,&uu

e + @ = ™RSS

glutenin + gliadin = gluten

Gluten-free items may contain
more calories and sugars, so...

a gfutelu —KJle@ dliety may cause
you to gairy weight!

Celiac disease is an auto-immune &QA.&IL&QD

where gluten affects the small intestine.

O You have to carry the gene(s) to develop
0 celiac disease.

Around ane of Americans
have celiac disease.

Gluten gives dough eZaAiwtg; and &)
uaﬁume and makes bread (‘}lwg/ @



http://www.KansasWheat.com
http://www.WheatFoods.org
http://www.okwheat.gov

FLOUR...is NOT Just Flour =

Provides structure (or not) in batter, baked products

Gluten forms based on protein in flour (glutenin and gliadin)
Gluten develops when flour is mixed with liquid
Forms structure (web), traps CO2= “dough rises”

Quick breads may use lower gluten flour and are mixed very
little for tender structure.

e May use up to Y2 whole wheat flour of same % protein with
good results

e “Heritage,” ancient grains, legume or seed flours may or may
not contain gluten g ,

Flour is NOT Just Flour video, lab:
https://www.homebaking.org/distance-learning/ bownloa

this free
sample lab &

More about Ancient and Pseudo Grains.



https://www.homebaking.org/distance-learning/
http://www.WheatFoods.org

Baking with Non-wheat Flours
Offers f-i:?)“é

’
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}
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1. "Variety, agartional whole grains, 11avors ,'2;;?,’,’@
2. Wheat-allergic* (<0.5% pop) |

3. NCGS or Celiac options * Non-Celiac
Gluten-Sensitivity (NCGS <1-6%) or Celiac
disease (<1% pop)

Option 1: Make no change, standard recipe

e

Use % (25%) or less non-wheat flour(s) or ol VL
cornmeal + % wheat flour ST R
Rye and barley flours offer some gluten 23

Option 2: Wheat allergy--1:1 sub for 1 c. wheat
flour

A Baker’s Dozen Lab Manual
1 c. or blend non-wheat flours amaranth, barley, |;.ps 1 and 3. HomeBaking.org

corn, millet, rye, sorghum,
OR 7/8 c. brown or white rice flour, teff flour

Option 3: Gluten Free, Next slide




ONE COOKIE RECIPE,
FOUR WHOLE GRAIN FLOUR VARIATIONS

5 WholeGrains(
Original

(AP flour)

’ i .
. \ 1‘ ¥ 4
bt Whole wheat $
b { N i

Glue—free Iour Iend

Makes 3 cups.

Brown rice flour (or part sorghum) 2 cups
Potato starch 2/3 cup

Tapioca starch (aka flour)* 1/3 cup

Xanthan gum 1 tsp.

Use wire whisk to blend well.

*May substitute corn starch for tapioca
Source: landolakes.com

Other blends: Kingarthurflour.com

More @ HomeBaking.org/glossary

Gluten-
Free (GF) Baking

Wheat, barley and rye are NOT GF.

Use 25% (1/4) more baking powder per 1 c.
wheat- or gluten-free flours

Use % c. almond flour in cookie recipes
Cream guar/xanthan gums w/butter
Xanthan gum per cup GF flour:

Cookies-1/4 tsp.

Cakes, % tsp.

Quick breads, % tsp.;

Yeast breads, 1 to 1 % tsp.

Pizza dough, 2 tsp.

Guar gum, in similar amounts, is best for
severe corn or soy allergies.

Sources: PanhandleMilling.com

NEW! SimplySorghum.com



Develop Essential Baking Test
Kitchen aka R&D Skills

FOUR WHOLE GRAIN FLOUR VARIATIONS

MELTED BUTTER Original WholeGrainsCouncil.Org
flatter, crinkly top
BIG POWDER ONLY ithcr e
cakelike texture
ALL GRANULATED SUGAR 4 (AP ﬂOUI‘)

pale, chewy, and slightly crunchy

EXTRA FLOUR

thicker with an
under-cooked center

ALL BROWN SUGAR

soft, golden brown
butterscotch-flavored

REFRIGERATED DOUGH

chewier consistency D

C
denser and lighter
in color
BAKING SODA + BAKING POWDER
golden brown with soft, chewy center and crisp edges
QLDWAYS
GRAINS [Higherlaae
Taste of Home Blog, 12/2019 <17 ik OLDWAYS

THOUGH

www.wholegrainscouncil.org



http://www.wholegrainscouncil.org

Whole Wheat Flour Substitution 255

NOT whole wheat flour if
...enriched, bleached, all-purpose, cake, pastry, self-rising
NOT whole-grain if ...de-germinated, bran, germ or pearled

Anv rECipe: + Whole Grain

Baking 101

—Fluff flour, spoon, level OR weigh
—Substitute enriched wheat flour with
1T, up to % (50%) whole wheat flour
Download Guide at HomeBaking.org
++++++++++++++++++++++
“Whole grain” =

8 g whole grain (or more) per serving —
Include total whole meal and flour weights www.HomeBaking.org




English Muffin Batter Bread

10 oz FLOUR (vary flour type to compare how flour functions)

1% teaspoonsyeast

1 Tablespoon sugar

1 teaspoon salt
2  teaspoon baking soda
1 cup whole milk -- (8 ounces)

a2  cup water -- (2 ounces)

1 Tablespoon vegetable oil

Shortening to grease the pan

1 Tablespoon Semolina flour or cornmeal -- to coat the bread pan

1. Heat the milk in the microwave approximately 20 seconds or until 70-80 degrees.
CHECK milk WITH A THERMOMETER!! (BEST TO SCALD AND COOL IF TIME ALLOWS)

2. Prepare the pan with shortening and sprinkling with about 1 tablespoon of semolina flour.

@

In the large mixing bowl! whisk the flour, yeast, sugar, salt, and baking soda.

TAKE OUT THE WHISK AND DO NOT USE AGAIN!

4. Add the oil and water with the milk.

5. Stir the liquids into the dry ingredients with a wooden spoon.

6. Beat the batter for 5 more minutes with a wooden spoon. TAKE TURNS STIRRING.

7. Spoon the batter into the prepared pan.

Label the side with masking tape with kitchen number, hour, and type of flour used. Put in the refrigerator overnight.
Day 2 Preheat the oven to 400 degrees. Bake for 20 TO 25 minutes. **

INSERT THE THERMOMETER NEAR THE END AND THE TEMPERATURE SHOULD BE 185 TO 190 DEG
HOME BAKING

ASSOCIATION
Cool the loaf of bread for 5 to 10 minutes and slice and compare textures. Lab 3: Flour, Cornmeal HomeBaking.org



English Muffin Batter Breads
(Use to support Flour is Not Just Flour)




Conduct Substitution Science

. . . II;( [TCHEN SCIENCE.
Apply Test Kitchen and R&D Baking Science, Consumer Sensory Tests Mf rspec,a,Ne ds

ence test tcp "
. pmgra,,. hen’science
Egg Substitutes: Do they really work? ~ EGG SUBSTITUTES Replaces 1 large, shelled egg ol Mi‘e’l“‘:’“d Waffle g ""OL OO O 0ut-of g
i IY) baking O skillets;
Question: What are some possible egg substitutes ifyou ¢ Commercial liquid egg substitute (such as Egg / ﬂﬂwxmrMyfh ot panu/.m i mm,;, o
wish to market an egg-free baked good? Beaters), used as directed 0w Mmg " PPingm L
o Silken soft tofu—1/4 cup (3 02) = * Chooge "{:1:“ 02 vy o
Cus v
In this lab students will: ¢ Flaxmeal and water—blend 1 tablespoon flax meal + v’:!f;:;sp& o mgtifwnﬂduse nnalmas:;’;’;’in
s, potags 'Um; adding ite recipe to
1. Bake Banana Cupcake control recipe and four egg 3 tablespoons water,let stand 5 minutes R — o ngeden g "“*9'1’2! tso
a
substitute variables. « Two large egg whites, lightly beaten with 1 mmwmm,ﬂ,,,e;fgg " 0ange Rajiy pena)
2. Compare control and variable products. tablespoon nonfat dry milk powder, 1 teaspoon el nlprodic g nm::a: e tucaran
2 3 n oy
P P canola or vegetable oil, and (optional) 4 drops yellow 2 Assign eqg €ach bagin, ma'““’”""mmaveyr;/«w W""fwmm.s,,,,
3. Measure or score products for flavor, volume, Ao ith g SISt o MU e o
Heaseors ‘ food coloring—1.750z (50 g) en ot 'm‘,b'ebemma, Y om— i
exture, tenderness, color. Stitution Mm’g ot g 19 s o
) option, gins, DWVthevd ™eraceptapiy
Teacher note: Before beginning, review creaming SE?how::,'Dﬂ Helpachieye N mber writen o i p iy hibelaath
ist: X @
Supply List: Each recipe/lab group will need: technique, how to take fat temperature and control an ';f;u“(’e“:’hedb ;Ns'::h M‘um momgmm,ff,“}f,f" M per day, Flour r
0 Small and medium mixing bowls experiment. Ja uea?g.,’Zn’;w L Variableg
O Hand-held electric mixer *  Cream butter and sugar (View Baker's Dozen ;ﬂ':’fiﬁ:'zm 265t when, 'y D"”"!ablexnoon "ﬁhu
O Ruler Lessons for Better Baking DVD segment 13 S
Q Wire whisk *  Creaming Butter and Sugar, landolakes.com/all- e h ‘saw:mm
O Large metal spoon things-butter. M"”""’“""ﬂf«
O Rubber spatula * Cupcakes, domi com/baking-tips-how-t
0 Ice cream or food scoop fun-ﬁlled—cupca}kes
0 Dry and liquid measuring cups or scales *  Control experiment: each lab must cream fat and Local Colmechor\ls(er
. sugar using the same fat temperature, creaming Get to Know a Bal e o)
QO Measuring spoons I © e o prfessonsl baker 869 0TS g oo bsker
Q' Sixcup medium muffin tin method, length of mix time and mixer speed. After T.“‘mb: TSI et
O Paper baking cups adding egg or egg substitute, again use the same ‘J'“T:;'Jimmsffp:wew“
P 9 P mixing speed and time 7 L‘v":w:‘ g 1o gemorse 1 Sorpasy
* How to measure cupcake height for rubric spe o pecai Josting and 5 055
o pskihe koo % st i boking, (009
Touiadge A M o
Banana Cupcakes e ;,"::”;ff;‘flili’if:“.‘l e
Yield: 6 medium (2.2 02/62g) cupcakes  Preparation time: 10 minutes ~ Baking time: 20-22 minutes S . -
v okerswh come 10 45
Ingredients Measurement Weight 5 e o row prodct Computer b
iti able— Go oine, €O
Shortening Yo cup 17 oz/dBg Nutrition Facts . \;;”Jiﬂ';::“." U
Sugar HEic 23 07/66g S b v q;:;‘::;gw;;nlm
Egg 1 large 1.75 02/50g A — b e S -
vore! — o use Evalton FOMM: o pearance.
Vanilla extract V2 teaspoon 459 Calories 200 __Calores from Fat 80 TASTE P emf:wm Mo, colo,sroma, PP
Allpurpose flour % cup 3.2 02/90g —_— ['a maTTER  OF ST = e e
Baking povder Vi teaspoon 259 L I— o B R T
Bakmg soda A teaspoon 1 159 Saturated Fat 259 13% ) e approval before \
Salt % teaspoon 1.5 _Tnsfatty e |
Mashed ripe banana Yy 4o/115 1 B —
sl P P ] Sodium 210mg % ‘Mmmmwe,‘ o e oo
Directions Total Carbohydrate 27g % \ s o s 89 o potwhat expocted
it food product gt —
1. Preheat oven to 350° F. Line muffin tin with paper cup liners or lightly coat with Z““‘*’YT‘:‘S'Wi"’“ e oy swant ——bar —= R
ugars 149 | e food tastes: —— rotvightforthe
cooking spray, _ \ e ootk
&) oot 0P  potmvitng
2. Ina large mixing bowl, cream shortening and sugar using an electric mixer. Cream | EEEG—-——_— === | oo oo — e toosons o
;n;\y light and fluffy. Add egg (or egg substitute) and vanilla, mixing well until e \‘m.vuw,w» S ;y I w‘: ‘
iy Vaes rebesed o0 3 2000 G | e food losks: ™™ - . largor than needed
ot G v e e 3 v | o0 small —
3. Ina small bowl, whisk to blend the flour, baking powder, baking soda and salt. ‘w‘ ng o | e porion e s —— ot —— .
4. Add the blended dry ingredients and the banana to the creamed mixture, mixing | Tarra—oster 05— [
vouinem "S- just until combined. o [
Hamssokina o3 5. Fill lined or greased muffin cups 2/3 full of batter, using an ice cream or food TowtCuteycrle B ‘ Commer™™
scoop to portion into the cups. Be sure to scrape the bowl clean of batter. U it + Priwns
6. Bake 20 to 22 minutes, until golden brown.
7. Cool slightly on wire rack; remove cupcakes from muffin tin and place on cooling rack to finish cooling v
o E https://www.homebaking.or
" Source: Kids A Cookin. A Kansas State Research & Extension Food and Nutrition Program, kidsacookin.org - - -

ORAAT
5 Bakieg Tips

content/uploads/2019/07/fi
https://www.homebaking.org/wp- nal_kitchenscience-1.pdf
| E— = content/uploads/2019/07/power_of
w0 eggsfinal.pdf



https://www.homebaking.org/wp-content/uploads/2019/07/final_kitchenscience-1.pdf
https://www.homebaking.org/wp-content/uploads/2019/07/power_of_eggsfinal.pdf

Apply baking food safety practices

Decline in good practices linked to Social media..internet
authorities...food network Chefs...
|

Lead Researcher Nancy L. Cohen PhD, RD. LD, LDN
University of Massachusetts, Amherst study

73% of consumers gain food safety info from media
« 33% distrust government sources
« 50% trust media sources

Survey adapted from Massachusetts Food

Establishment Inspection guidelines Getiridiot people

« 39 episodes, ten popular US cooking shows who'don't eat

« 70% “maijority of practices rated were out-of- cookie dough. You
compliance w/ regulations don't need those

»  93% failed to cook to time/temp " kind‘ofmegatives

Compliance with Recommended Food Safety Practices in people 1n VO hfe

Television Cooking Shows. JOURNAL OF NUTRITION
EDUCATION & BEHAVIOR. Nov/Dec 2016

Published by Elsevier. Cohen@nutrition.umass.edv




{

Consumer education will be a long-term effort

Interim solution:
Industry collaboration for
improved safety language

d

SAFE HANDLING INSTRUCTIONS:

Raw flour is not ready-to-eat and must be thoroughly
cooked before eating to prevent illness from bacteria
in the flour. Do not eat or play with raw dough; wash
hands, utensils, and surfaces after handling.

North American Millers’ Association (NAMA) Voluntary Food Safety Statement

The #1 U.S. retail brand has added statements
to the top and side of its flour bags.




Use Baking Consumer Sciences
critical thinking skills
Ask WHY... Does this or doesn’t this work?

Cooking Light Magazine, Sara Tane—July 29,2016

O http://www.cookinglight.com/eating-smart/smart-choices/safe-to-eat-cookie-

dough :
— = v 2 cups flour
How you can safely eat raw dough...millions of hits..\#* cookie sheet
“"Frequent flour recalls are starting to make everyone’s "§ 350°F.
favorite part of cookie making (licking the bowl! clean) ‘§ | 5 minutes

seem life-threatening.

However if you take the time to toast your flour before
Using it in your recipe you not only kill any lingering
Bacteria, like E. co/i also adds delicious nutty flavor from
toasting process.” "
Sara even provided pictorial step-by-step how-to, plus flnlsheq
cookies to prove baking properties unchanged BUT... -

(Sharon’s note: There are too many variables— pan size,

oven%emwﬁﬂa%ﬂﬁtep%empeﬁa&w&ﬁeﬁemeveda—


http://www.cookinglight.com/eating-smart/smart-choices/safe-to-eat-cookie-dough

Engage Baking Food
Safety Ready Resources

www.HomeBaking.org/baking-food-safety/

SIMPLE

) Boking Food So

1. Store raw flour, baking mixes, dough and eggs s

) Before bking e back long har clean courters, a
equipment, wash hands, and apron-up.

BAKING
FOOD SAFETY
guide

HomeBaking.org.

NEUL S

HomeBaking.org

9 Koep separate the measuring, mixing and handi

from cooling, serving and packaging of baked prod|
U} Clean tools, work surfaces and equipment with hot

5 Test baked products with wooden toofhpick or Cakg

at center to ensure products are completely baked|
6 Wash hands before you taste, serve or package

BAKER’S BOTTOM LINE FOR FOOD SA
dough are not ready-to-eat. Flour, as well as eggs,

baked before eating to prevent illness from

bacter

utensils, and surfaces after mixing and handiing|

HomeBaking.o

IT'S TRUE.
MINIMALLY PROCESSED,

: i

I

I

SO YOU SHOULD NEVER EAT RAW FLOUR!
HEALTH & SAFETY TIPS:

aiﬁ

HOT WATER

FULLY

BAKING
FOOD SAFETY
Quide

BAKED

GOODS TEMPERA
Maximize quality and confirm products are fully baked.

Take an intermal temperature at the center ofthe product g
‘when oven timer indicates it may be done. These temp-

eratures confim your product i fully baked:

150°F — Cheesecakes (remove from oven at 150°F to avoid cracking

should ise to 160°F s it cools to ensure bacteria are killed)
160°F - Quiche, meringue pies, bread pudding, baked custard, flan,

chocolate cakes

165°F - Stuffing and casseroles, leftovers, chocolate cream pie, meat, cheese- or
poulty-fled breads like empanadas, pot pies, paslies, calzones, or bierocks

170°-175°F — Custard and frut pies, lan, créme brulée.
190°-210°F  Yeast breads (soft rols 190°F, crusty bread 210°F)

200°-209°F — Most cakes, cupcakes, quick breads, scones, biscuits, pecan pie
After baking: Cool product on wire rack. Wash hands before handiing products.

Relrigerate egg-rich, cream- or meal-filed baked goods
within two hours of baking. Yeast breads are best siored
at toom temperature or frozen if not eaten in one day.

IUl{ES

g; temperature:

moten

Baking Food Safety Lesson

Leader Obji

Guide to
- Do cow s an by b kg st

i
three food safety goals at

sy
5 Locarerelame consomer Toodsoemy resouri
4 nsert foad safely irection t rocipe hey propare
5.Use nternal foo lemperatures and visual cu
assure procucts are fully cookedibaked (minmum 165 F.)
6.Cool. handie and package o serve baked goods separatsly
from raw flour, eggs, bater or dough

Lesson Steps:
Step 1. View Did You Know flour food safety video.

Use 3 images, 1010 50 words.
3. Share w/ class or group.

Baking Food Safety Sites

Baking Food Storage
Guide to storing ingredients,
batter, dough, and baked

joods.
hitps: i foodsaety.govlkeo
plypeshindex.himi

Home Baking Association

Critical Thinking Q: Grain is cleaned in the field by
combines as it is harvested. Millers cloan and temper grain at
the flour mill. What's the difference between being "raw and
clean and "fully baked or Gooked™? (A: Grain and flour are clean,

bacteia (165°F minimum) aren' reached unti ingrediints are fully baked
or cooked.)

tep 2. Read the Blueberry Mug Muffin recipe.
Crteai T Q: State food safey steps needed in
the recipe’s steps. (EX: 1) wash hands, counters, and agai n sicp

HomeBaking org

for doneness. (Use

Blueberry Mug Muffin

Food
Information Council
Gonsumer surveys.

Ingredients -
2 Tablespoons unsalted butter

ingredionts, Fiod-to-table
foodinsightorg

Millers’ Associati

Videos  namamitlers.org

Partnership for Food
Safety Education

2 Tablespoons brown sugar
% teaspoon each baking pvwdav and ground cinnamon

1 Tablespoon mik
teaspoon vanila

. Tablospoon bueberes (e, froze o dred)

Di

el o o cup s okt i cry nredons
Place buter i large (122 oragencofes

thappens, and how fo
preventit. FightBac.org

Alerts vt late food
rocal resource.

hips: s f8a.goviSalely/Rec

alsidelaut bim

Seconds, Add bended
oy eredrons, ol ik and v, Sttt S Wi ot A
blueberries, stiing just unti distrbuted.

until muffin pulls away
and top is dry. Take temperature at center — 165 * F. minimum,
(Temperature rises 5° to 10°F. as muffin stands)
Do not over cook. Cool slightly before enj
3) Optional: Drizzle with 2 Tablespoons powdered sugar mixed
with % teaspoon lemon juice of water. Serves 1 10 2. N

T,

Sodium, 71g carbonydrates, 2 g dietary iber, 7 g protein

Step 3. Teams prepare Blueberry Mug Muffin recipe.
Critical Thinking: Use Temperature Chart and food thermomeer to

Did You Know?
Flour Food Saf

6 Simple Baking Food Sofety Steps

STORE raw flour, baking mixes, dough and eggs separately from
ready-to-eat foods.

BEFORE BAKING, tie back long hair, clean counters, assemble ingredients
and equipment, wash hands, and apron-up.

KEEP SEPARATE the measuring, mixing and handling of unbaked batter
or dough from cooling, serving and packaging of baked products.

TEST baked products with wooden toothpick or cake tester and food
thermometer at center to ensure products are completely baked.

CLEAN tools, work surfaces and equipment with hot, soapy water or
in dishwasher.

WASH HANDS before you taste, serve or package baked goods.

S G- O N -

165°F 170°-175°F | 190°-210°F | 200°

ty
North American Milers Association

Before You Begin

(0 T back or cover lang hair and besrds: ramove jowsiy.
0 Wash hands with warm water and s03p.

(03 Change ish cioh or santizs spanges daiy.

0 Wash baking suraces and applances with warm, soapy water.
03 Puton a clean or isposable apron.

(0 Rsad ths recips and assembie ingradients and ool

0 Ro-wash hands before beginning o measaro and mix.

Qee

Measure, Mix & Portion
fresh oggs, d

ingredients.

=}

i
ooling rack or finished products

=}

Q into pans
baked and cooling products.

Microwaveatle mug One
per team
g i redints -1
recipe per team
Food thermometers
Toothpicks
Fork for stiring
‘Spoons (for sampling)
Napkins

Baking Food Safety.
Checkist, one per person;
pencilor per

EXTRA: No microwave?

breading, kneading or shaping products.
0 Wash baking surfaces and tools in dishwasher o with hot, soapy water.

Bake, Test Temperature & Cool

Unbaked flour, ggs, batter or dough can caus food-bore ilness if eaten.

foralong

enough time and to a high enough temperature to kil harmiul bacteria.

Follow these steps to fully bake foods before eating:

0 Egg wash glazes:
o hoaled oven. Discard any unused ag wash.

Prepare ingredient kits for - cak batter a the center of pancakes,
Microwave Chocolate Cake- o with ot wet batter =
o o e in-a-Mug to take and bake at - products, " maintained
indiiduals and families
welness. HOTTIP. gty

od Production and
Nutrition and Wellness,

{ogether and cake's Internal
o

iy

Gooked.” Racpe :mugav org

00 Use clean oven mis 1o handle pans. Wash mitts reguiarly.
0 Cool products
0 Cool baked goods on wire: cnmmg racks, not countertops.

ugh are prepared.



http://www.HomeBaking.org/baking-food-safety/

Did You Know Flour Food Safety

DID YOU KNOW FLOURIS A

WHEAT COMES FROM THE FARM, IS
THEN PACKAGED FOR USE

m = ¥

NEVER

DON'T EAT RAW OR

YO

WASH HANDS, BAKING TOOLS AND
SURFACES WITH
AND

ONLY EAT FOOD THAT CONTAINS FLOUR
WHENITIS

]
=

‘A
®

Wheat, Corn, Oat and Milling Science: View how wheat goes from Field to Table
https://www.youtube.com/watch?v=Kn-D BiuOvU

How wheat is milled into flour, namamillers.org , Education, Kids Zone
NEW Baking Food Safety video Did you Know, Canadian Millers or NAMA
http://www.namamillers.org/wp-

content/uploads/2017/08/RHflourSafety ENG CNMA-NAMA2.mp4



https://www.youtube.com/watch?v=Kn-D_BiuOvU
http://www.namamillers.org
http://www.namamillers.org/wp-content/uploads/2017/08/RHflourSafety_ENG_CNMA-NAMA2.mp4

What needs to change in the picture?

Critical Thinking:

Have students write in the
baking food safety steps in
their next

recipe/formulas
used in lab...

Example:

Hot Chocolate Cookies
Fight Bac! Food Safety Style Guide

‘'sbbo 10 Jnoj} mel Jeau Buljoo)
9q Jou p|noys suiynw payeg :\/


http://www.homebaking.org/baking-food-safety/

e Adds flavor
® Tenderizes, flakiness*
e Delays staling

® | arge amounts interfere with
formation of gluten

More at: landolakes.com and crisco.com
http://webexhibits.org/butter



http://www.landolakes.com
http://www.crisco.com
http://webexhibits.org/butter

FAT

e Types: Butter, margarine, shortening, lard, oil, coconut oil
e Butter, margarine = 80% fat
Shortening, oil, lard= 100% fat
e *Cutting in coats flour, makes batter “short” or tender*
e *Creaming traps air for leavening | *Temperature matters:

————— Keep fat COLD for scones,
(Note: oil will not shorten, cream) biscuits, pastries

e Jncreases keeping quality Melting points:
— Lard, 85°F
o Keeps the product from sticking Butter. 90°F

Shortening, 112°F

Reducing fat in baking is tricky—it may add liquid, sugars
e Applesauce for oil, fat — begin with only Y4 substitution
e Use specific recipes for reduced fat margarines as they vary in

e HBA’'s new Smart Snack A Bakers Dozen recipes,
HomeRakina ora



http://www.countrycrock.com

Sluigar

How well do you know

SUGAR? w\

SUGARS

® Provide a sweet flavor,
e helps tenderize the product |

® carmelizes, providing color and texture
e May be Y &

granulated, powdered, brown, raw g
or new blend of sugar and stevia

fluid—agave nectar, honey, molasses, corn syrup,
maple syrup
e More at sugar.org, karosyrup.com, honey.org, chsugar.com
and dominosugar.com



http://www.sugar.org
http://www.karosyrup.com
http://www.honey.org
http://www.chsugar.com
http://www.dominosugar.com

SUGAR

® Food for yeast

e Adds flavor

e Helps brown crust
o

Too much delays yeast action and softens
gluten. Ex: Sweet roll dough may need more
yeast due to high amounts of sugar slows
fermentation—greater than %2 c. sugar/4 c. flour

e Agave nectar, honey, molasses, sorghum may be
substituted for 50-100% of sugar--adjust liquids

e Stevia/sugar blends usually sub for 2 the sugar

Note: Honey is 20% water and 1 2 X sweeter than sugar.
Videos and More at www.sugar.org

Test kitchens: chsugar.com, dominosugar.com, karosyrup.com


http://www.sugar.org

Is Sugar Natural??

Where Does Sugar Come From?
6 QUICK FACTS

Cane Refinery Location Get FaCtS VS Myths

1 - 5 How Well Do You Know Sugar

Sgenis grown Sugsreane Growh S ——— Photosynthesis videos + more

best in places where

the temperatures Sugar 1 01

are generally

and/or refined in h
17 states across
the U.S.
-- cooler. Types of Sugar
- ‘ www.Sugar.org
‘ 5 \Yy
- Sugar beet factories are
located near the farms to
3 shorten the distance

farmers need to travel Some raw cane
with their beets. sugar is also

"5\\‘

At sugar beet factories
and sugar cane refineries
across the country, the
sugar from the plants is
purified into the sugar
shipped to grocery stores

and food manufacturers. Sugar cane is
grown in warmer,
tropical climates.

imported to the
U.S. for refining.

association



http://www.Sugar.org

NEW! Sugar STEAM Kit
From the Field to the Table

There is much more to sugar than you

might think! Learn sugar’s history, how 5| R,
it is naturally made by plants, its impact
on the environment, why it is added to w
foods and more in this new STEAM
packet for grades 7-12.

STEAM = Science, Technology, Engineering,
Art, Math

FREE K-12 downloadable™ resources
https://www.sugar.org/resources/educators

*Educational resources may also be ordered at no JE=
cost =

on our web-site, www.sugar.org

ds
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https://www.sugar.org/resources/educators/
http://www.sugar.org

THE POWER OF £66S

EGGS e

Detaine A. Stendahl
Whitehatl Memarial Schasts
Whitehatt, WI

Educator Award lesson,

e Add color and flavor
e Improve food value Pownload, LEARN,

e Form fine crumb and tender crust

e \When beaten; adds volume,
leavening

® May need to be at room
temperature—68-72° F.

* |In quick breads or cookies: 1 T. flaxmeal +
3 T. water = 1 large egg OR % c. soft tofu

More at: American Egg Board www.aeb.org
Flax meal is found in the grocer’s flour or cereal aisle.



http://www.aeb.org

LIQUIDS \

Liquid dissolves the ingredients and
forms a mixture. Liquids may be:

= \Water = Juice

= Milk = Mashed Fruit

= Buttermilk = Grated/shredded
veggies

Notes:

Butter and margarine are 20% liquid (80% fat)
Shortening and oil have no liquid (100% fat)

Spreads (tub or stick) will add more liquid—they may be almost
half liquid so will alter your results if used 1 for 1 with butter,
margarine, shortening or oil.

Gluten develops when liquid is mixed with flour. The protein in
he flour forms gluten. Lower protein flour, more fat, |
handling, less liquids are important for tender pastry, scones,

biscuits.



LIQUIDS

e Combines with protein in flour .ﬂ‘r}c
to form gluten e

Lab 9 and
Baking Science
Experiments re

® Milk improves food value and  scaing. tiasics
delays staling.

Milk should be scalded and
skimmed to stop enzymatic
action—improves volume of yeast
products




Fruits, Veggies Add Liquid, Sugar in Baking

Most fruits, veggies are 80-927% water

1 cup shredded apple, carrot, mandarin
oranges, zucchini; cooked pumpkin,
sweet potato, squash; beets;

mashed or pureed bananas,
strawberries...

~ 3/ to 7/8 cup water
1 cup water = 1 cup shredded carrots + 4
cup water

Whole grain baking

2 c. whole grain flour, add Va c - 2 c
any above

If the fruit/veggie is acidic:

| 1 Tablespoon baking powder to

114 - 2 tsps baking powder + ' tsp Dozen Smsrt T
baking soda Snack Baking

Recipes



http://www.HomeBaking.org

Nearly 50% of KSU
Baking Science
students began
baking at home or
through 4-H, FCS

Home bakers: saves

$$$, improve
nutrition, meals
Community service
bakers share learning,
support others

Baking professionals:
test kitchens; baker in
retail, food service,
restaurants, child
care, wholesale
bakerles milling
Rroduct development

And YES, FCS bakers
teach, research,
develop businesses

Bake to Build FCS STEAM

. ABaker’s Dozen Labs
Oatmeal Raisin Cookies, Baking Science Lab

Presented by

Lisa Pluff, FCS Teacher

Manhattan High School, KS

with

Sharon Davis, FCS Education
Director, HBA Program Development

l~'AMlIY & 8%

A Sa
AR YstoFCS



SALT

e Adds flavor; salt essential to health
e BUT, need to balance Na (sodium))
K (potassium), Mg (magnesium)

(Another reason wWhy fruits, veggies, whole grains matter)
e Controls yeast action and strengt
e Too little makes texture

dense and heavy;

flavor will be flat or yeasty

......

= § AN
2 \ | —
-0 e
o :
¥ o » 5 -
g g |
% Ny T .
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Kosher VS. table,

1 tsp table salt = 1 1/4 tsp kosher



Salt in Baking

[1 “Potassium chloride only” substitutes not recommended

Daily sodium and potassium targets:

0 Sodium—1500mg (over 51 years) to 2300 My Pk’
[J Potassium—4700 mg from food

Snack Baking |
Recipes ‘

Ages 2- 5 in U.S. average 2310 mg; 8-12 = 3260mg; 13-19 = 3480 mg

[0 Smart Snack baking: 200mg or less per serving
Center for Disease Control. 3/2013. http://www.cdc.gov/salt/pdfs/children sodium.pdf




SPICES & FLAVORINGS

Measure spices and flavorings carefully to
get the right taste or flavor. 4 tsp. dried
herb = 1 tsp. fresh

e Sweet spices: Cinnamon, nutmeg,
cardamom, anise, ginger

e Savory: Herbs, basil, oregano, pepper

e Salt

e VVanilla, maple, lemon, almond flavoring

e Citrus peel, zest or juice

AAAAAAAAAAA



Chocolate

-

Add body, bulk and unique |
color and flavor to products
OUnsweetened (100% cacao)
[1Bittersweet (60%+ cacao)

CODark (cacao varies,70-99%)

Chewy Double Chocolat

[ - o Smart Snack Cookie
OSemi-sweet (35% or more) A Bakers Dozen Recipe
COWhite (no cacao, cocoa butter) HomeBaking.org
O0Cocoa powders—"Dutch” process ‘ ‘

(neutralizes acids—use baking powder, or add buttermilk) '’

Natural baking cocoa (naturally acidic, use baking SO| ngarthgrﬂoqr_com




D=,

LEAVENING AGENTS Sl

e An ingredient that adds or produces as in a
dough or batter.

e The gas makes the product rise and/or have a
light texture.

® | eavening agents in baking are:
= Baking Powder

= EQggs
= Baking Soda = A?rg
= Cream of Tartar = Steam

ON

ASSOCIATI

HomeBaking.org

Much more: A Bakers Dozen Labs, Lab 4 Creating Lift, www.HomeBaking.org



http://www.HomeBaking.org

YEAST

A leavening agent; Increases volume

Types: NOT Brewer’s or Nutritional yeasts
e Active Dry Yeast (ADY); fast/instant/breadmachine
e Professional bakers:

Fresh Cake or Compressed Yeast
e Specialty yeasts: home and pros

Platinum®, redstaryeast.com

e Home bakers: Active dry, fast-rising, cake (in dairy case) —= -
Yeast activity test

e Cream or liquid yeast (commercial bakeries) Gluten window test
Redstaryeast.com
Baker notes: TEMPERATURES and TIME MATTER.

Yeast dies at, or near, 140° F. Yeast and yeasted dough may be frozen or
refrigerated-bring yeast and dough to room temp before baking.

Long-fermentation dough requires less yeast. HOME BAKING

AAAAAAAAAAA

HomeBaking.org



WHAT'S THE DIFFERENCE BETWEEN
BAKING DOWDER << BAKINL SODKy

Contains both 2n acid and an
alkaline component (ussaily baking sodal
which react te release carbon dioxide.

CANCONTAIN TWO KINDS OF ACID:

TWO TYPES OF BAKING POWDER:

Gontains beth she
a1 13 rexcarg
Ases Mtk 3ilon
of liguid A3 3gan

OUICK BREAD TO THE HESIEIIE!

Both are leavening agents whick cause baked goods lp sise,
BUT THEY ARE NOT CREATED EQUAL.

BAKING
11

Mast be combined with an acid
ingredient such as buttermilk or malasses
to react and release carbon dioide.

£arbon diacide bubbies in batter
ctause baked goads 1o risz.

DOES NOT CONTAIN ANY ACID

MORE ABOUT SDDA

30 Jaae2 3 Ditter taate I
A6t combingo Mih &

REasts win fgui, Mt eat

Bezaese Il reacts mth liguid upen contact,
BakOng 3092 S10UM 3MIPS b comdiped
WIN athes dry maredizats first

Far best rezalts, batier shouM e
placed In M 1e2p Inmediately

This bt off kilchen genius
brought lo you by

Clgi ™

e dntentn an

E’H\I‘TI ES

k the ice, fill down time, or get students excited to learn!

Momeloking org

DRCATAR MERON

More leavening science
At HomeBaking.org

ASSOCIATION

HomeBaking.org



http://www.HomeBaking.org

The Butter Book

On-line Learning

from The French Pastry School, Chicago IL

Taught by Chefs Jacquy and Sebastien

On-line platform joined by subscription.

Endorsed by American Culinary Federation
Retail Bakers of America
Home Baking Association

150 lessons, video content all on-line
Guided experience to develop fundamentals and
advanced baking and pastry skills

4000 Baking Glossary Terms
Sign-up: https://www.homebaking.org/exciting-butter-book-offer-from-hba/



https://www.homebaking.org/exciting-butter-book-offer-from-hba/

Gracias Vielen Dank Merci

Thanks

The Home Baking Association

MEMBERS

ADM
Ardent Mills/Ultragrain Flour
Anchor Hocking Bakeware

Canadian National Millers Association

Chelsea Milling Company
Colorado Wheat

Domino Foods/C&H Sugar

El Dorado Bag Company

Grain Craft

Hammons Black Walnuts
Hopkinsville Milling Company
Kansas State U. Bakery Science
Kansas Wheat Commission
King Arthur Flour Company
Lesaffre Yeast Corporation
North American Millers’ Association
North Dakota Mill

N

Northern Crops Institute
Oklahoma Wheat

Redfern Books
Renwood Mills

Share Our Strength/Great American Bake Sale

Shawnee Milling Company

Sokol Company

South Dakota Wheat Commission
Stafford County Flour Mills Co.
Stone-Buhr Flour Company
Texas Wheat Board

The French Pastry School
Thermoworks

The Sugar Association

The Uhlman Company
Washington Grain

ASSOCIATION

HomeBaking.org

Essential Partners:

American Assoc of Family & Consumer Sciences (AAFCS)

Child and Adult Care Food Program (CACFP)

Family, Career and Community Leaders of America (FCCLA)
National Extension Association of Family & Consumer Sciences

The Family Dinner Project
Wheat Foods Council
Whole Grains Council




HoMERaKING BAake with us!

HomeBaking.org

Chocolate Whole Wheat Waffles
m I #
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