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Sugar Science

Understanding how sweeteners affect moisture, texture, browning, acidity, rise, and shelf

life.

WHITE SUGAR — CRISPNESS

* Promotes evaporation during baking
* Creates firm, crisp textures

* ldeal for crisp cookies and thin bakes
* Reduces chewiness

* Enhances snap in baked goods

WHITE SUGAR — SPREAD

* Melts quickly in the oven

* Causes dough to relax and flatten
* Produces wider, thinner cookies

* Reduces structure in soft doughs
* Influences edge browning

WHITE SUGAR — AERATION

e Sugar crystals cut into butter
* Creates tiny air pockets

* Improves cake rise

* Lightens crumb texture

* Essential in creaming method

WHITE SUGAR — BROWNING
* Caramelizes at high heat
* Produces golden colour
* Adds mild caramel notes
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* Works best in dry heat
* Less browning than molasses sugars

WHITE SUGAR — MOISTURE LOSS

* Does not retain moisture
Leads to crisp, dry textures
Shorter shelf life
Faster staling
Ideal for crunchy products

WHITE SUGAR — NEUTRAL pH

* Does not activate baking soda

* Provides predictable rise

* Requires other acidic ingredients

* Maintains structural stability
Useful in controlled recipes

WHITE SUGAR — SUBSTITUTION EFFECTS

* Replacing brown sugar reduces moisture

* Creates crisp, lighter textures
Less chewiness
Less browning
Cleaner, simpler flavour

BROWN SUGAR — MOISTURE RETENTION

* Hygroscopic molasses attracts water
* Produces soft, moist baked goods

* Extends freshness

* Ideal for chewy cookies
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BROWN SUGAR — CHEWY TEXTURE

* Molasses adds density

* Creates bendable, soft cookies
* Reduces crispness

* Enhances chew

* Works well in bars and brownies

BROWN SUGAR — BROWNING

* Speeds Maillard reaction

* Produces deeper colour

* Adds caramel richness

* Darkens crusts

* Enhances flavour complexity

BROWN SUGAR — ACIDITY
* Mild acidity activates baking soda
* Adds lift to cookies
* Improves spread control
* Influences crumb structure
» Useful in balanced recipes

BROWN SUGAR — FLAVOUR DEPTH

* Adds warm caramel notes

* Slight molasses flavour

* Enhances spice-based recipes
* Adds richness to cakes

* Improves overall aroma

BROWN SUGAR — SHELF LIFE

* Moisture retention slows staling
* Keeps cookies soft for days

* Improves texture longevity

* lIdeal for make-ahead baking

* Reduces drying




Bob's Baking Science

BROWN SUGAR — SUBSTITUTION EFFECTS

* Replacing white sugar increases moisture
* Adds chewiness

* Darkens colour

* Boosts flavour

* Changes spread and rise

DARK BROWN SUGAR — STRONG MOLASSES CONTENT

* Contains ~6.5% molasses
* Deep, bold flavour

* Rich aroma

* Dark colour

* Ideal for gingerbread

DARK BROWN SUGAR — EXTRA MOISTURE
* Highly hygroscopic
* Produces very soft textures
* Adds chewiness
* Extends freshness
* Enhances density

DARK BROWN SUGAR — INTENSE BROWNING

* Accelerates Maillard reaction
* Creates dark crusts

* Adds caramel depth

* Enhances colour contrast

* Works well in spice cakes

DARK BROWN SUGAR — HIGHER ACIDITY
* Stronger activation of baking soda
* Adds lift
* Influences spread
» Affects crumb structure
* Useful in dense batters
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DARK BROWN SUGAR — BOLD FLAVOUR

* Strong molasses taste
* Warm, deep sweetness

Ideal for fall baking

Enhances spice blends

Adds complexity

DARK BROWN SUGAR — STALING PREVENTION

* High moisture retention

* Keeps baked goods soft

* Extends shelf life

* Reduces dryness

* Ideal for cookies and bars

DARK BROWN SUGAR — SUBSTITUTION EFFECTS

* Darker colour

* Softer texture

* Chewier results

* Stronger flavour
* Higher moisture

MOLASSES — HIGH ACIDITY
* Strongly activates baking soda

Adds lift

Influences crumb structure

Essential in gingerbread
* Balances sweetness

MOLASSES — DEEP FLAVOUR
¢ Rich, dark sweetness

Slight bitterness

Complex aroma

Enhances spice
Adds depth
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MOLASSES — MOISTURE RETENTION

* Extremely hygroscopic
* Keeps baked goods soft
* Extends shelf life

* Adds chewiness

* Improves density

MOLASSES — BROWNING BOOST
* Powerful Maillard accelerator
* Darkens crusts
* Adds caramel notes
* Enhances colour
* Works well in dense batters

MOLASSES — LEAVENING ACTIVATION
» Strong reaction with baking soda

Produces gas quickly
Adds rise
Influences texture

* Requires careful balance

MOLASSES — STICKY TEXTURE
¢ Adds tackiness

Creates dense, moist crumb

Influences spread
Adds chew
* Requires adjusted flour ratios

MOLASSES — SUBSTITUTION CAUTIONS
* Strong flavour changes recipe

Alters moisture

Alters rise

Alters colour

Must be used sparingly
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HONEY & MAPLE — INVERT SUGAR MOISTURE

* Retains moisture

* Produces soft textures
* Extends shelf life

* Adds chewiness

* Reduces crystallization

HONEY & MAPLE — BROWNING ACCELERATION

* Brown faster than white sugar
* Add colour quickly

* Enhance caramel notes

* Require lower bake temps

* Improve crust colour

HONEY & MAPLE — SOFT TEXTURE

* Reduce crispness

* Add tenderness

* Create moist crumb
* Improve density

* Ideal for muffins

HONEY & MAPLE — DISTINCT FLAVOUR

* Honey: floral, warm

* Maple: woody, rich

* Adds complexity

* Enhances spice

* Influences sweetness perception

HONEY & MAPLE — FASTER SPREAD
* Thin batters
* Increase spread
* Reduce structure
* Require chilling
» Affect cookie shape
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HONEY & MAPLE — SHELF-LIFE EXTENSION

* Slow staling

* Maintain softness

* Improve moisture retention
* Ideal for soft bakes

* Reduce drying

HONEY & MAPLE — SUBSTITUTION RATIOS
e Use 3/4 cup honey per 1 cup sugar

Reduce liquid in recipe

Lower bake temperature

Adjust flour for structure

Expect softer results

MOISTURE COMPARISON

* White sugar: low moisture

* Brown sugar: medium moisture
* Dark brown: high moisture

* Molasses: very high moisture

* Honey/maple: high moisture

BROWNING COMPARISON
e White: mild
* Brown: moderate
* Dark brown: strong
* Molasses: intense
* Honey/maple: fast

RISE COMPARISON

* White: neutral

* Brown: mild lift

* Dark brown: strong lift

* Molasses: very strong

* Honey/maple: moderate
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FLAVOUR COMPARISON

* White: clean

* Brown: caramel

* Dark brown: deep molasses
* Molasses: bold, dark

* Honey/maple: floral/woody

TEXTURE OUTCOMES
* White: crisp
* Brown: chewy
e Dark brown: very chewy
* Molasses: dense
* Honey/maple: soft

SUBSTITUTION GUIDANCE

* Expect changes in moisture

* Expect changes in colour

* Expect changes in rise

* Expect changes in flavour

* Adjust flour/liquid accordingly
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Flour & Grains

Understanding how different flours behave — gluten formation, liquid absorption, and how

protein shapes texture.

ALL-PURPOSE — MID-PROTEIN BALANCE
* 10-12% protein content

Versatile for most baking

Balanced gluten development

Works in cakes, cookies, breads

The all-rounder flour

ALL-PURPOSE — GLUTEN FORMATION

* Moderate gluten strength

* Develops with mixing and kneading
* Enough structure for bread

* Tender enough for cakes

Overmixing makes it tough

ALL-PURPOSE — ABSORPTION
Absorbs average liquid amounts

Standard hydration ratios apply

Consistent across brands

Adjust slightly for humidity

Reliable baseline flour

ALL-PURPOSE — TEXTURE RESULTS

¢ Balanced crumb texture
* Not too tender, not too chewy
¢ Good structure in most bakes
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e Slightly firmer than cake flour
* Predictable outcomes

ALL-PURPOSE — SUBSTITUTION NOTES

Can replace cake flour (remove 2 tbsp per cup, add cornstarch)

Can replace bread flour (expect less chew)
Not ideal for delicate pastries

Works in a pinch for most recipes

Adjust liquid as needed

BREAD FLOUR — HIGH PROTEIN

12-14% protein content
Maximum gluten potential
Built for yeast breads

Creates strong dough structure
Essential for chewy textures

BREAD FLOUR — GLUTEN DEVELOPMENT

* Forms strong elastic network
* Traps gas during fermentation
Requires thorough kneading
Develops chewiness

Supports tall rises

BREAD FLOUR — ABSORPTION

Absorbs more liquid than AP flour
Needs higher hydration

Add liquid gradually

Dough feels stiffer initially
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BREAD FLOUR — TEXTURE RESULTS

* Chewy, substantial crumb

* Open, airy holes in artisan loaves
* Firm crust development

* Hearty mouthfeel

Too tough for tender cakes

BREAD FLOUR — SUBSTITUTION NOTES

* Swap for AP flour 1:1 (expect less chew)

* Add vital wheat gluten to AP flour to mimic
* Not recommended for cakes or pastries

* Reduce kneading time if substituting AP

* Increase liquid slightly

CAKE FLOUR — LOW PROTEIN

* 7-9% protein content

* Minimal gluten formation
* Milled extra fine

* Chlorinated for structure
* Built for tender cakes

CAKE FLOUR — FINE TEXTURE
* Silky, powdery feel
* Creates velvety crumb
* Absorbs liquid quickly
* Produces delicate structure
* Professional bakery staple

CAKE FLOUR — ABSORPTION
* Absorbs liquid readily
Needs less liquid than AP flour

Can make batters seem thin

Trust the recipe ratios
* Don't over-add flour to compensate
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CAKE FLOUR — TEXTURE RESULTS

* Extremely tender crumb
* Fine, even texture

* Light, soft mouthfeel

* Delicate structure

* |deal for layer cakes

CAKE FLOUR — SUBSTITUTION NOTES

e DIY: 1 cup AP flour minus 2 tbsp, plus 2 tbsp cornstarch
» Sift together twice for best results

* Not a direct swap for bread flour

* Reduces toughness in any cake recipe

* Store airtight to prevent clumping

WHOLE WHEAT — BRAN INTERFERENCE
* Bran particles cut gluten strands
* Reduces rise and elasticity
* Creates denser crumb
* Requires recipe adjustments
* Soaking bran helps soften it

WHOLE WHEAT — FLAVOUR PROFILE
* Nutty, earthy taste

More complex than white flour
Adds depth to breads
Pairs well with honey and molasses

Stronger flavour in 100% whole wheat

WHOLE WHEAT — ABSORPTION

* Absorbs significantly more liquid
* Bran soaks up moisture

* Increase hydration by 5-10%

* Let dough rest to fully hydrate

* Expect thirstier dough
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WHOLE WHEAT — TEXTURE RESULTS

* Denser, heartier crumb

* Coarser texture

* More filling and substantial

* Less volume than white flour
* Rustic character

WHOLE WHEAT — BLENDING TIPS
e Start with 50/50 white and whole wheat
* Gradually increase whole wheat ratio
* Add extra liquid with each increase
* Consider longer rise times
* Vital wheat gluten boosts structure

GLUTEN-FREE — NO GLUTEN STRUCTURE

* Zero gluten formation

* No elastic network

* Requires binders (xanthan gum, psyllium)
e Structure comes from starches and gums
* Completely different baking science

GLUTEN-FREE — ABSORPTION DIFFERENCES

* Rice flour absorbs less liquid
* Coconut flour absorbs far more
* Each blend behaves differently
* Follow blend-specific recipes
* Rest batters to hydrate fully

GLUTEN-FREE — TEXTURE CHALLENGES

* Can be gritty (rice flour)
e Can be gummy (too much starch)

Can be dry (low absorption)

Can crumble (weak binding)
* Testing is essential
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GLUTEN-FREE — BLEND REQUIREMENTS

* Single flours rarely work alone
* Combine rice, tapioca, potato starch

Add xanthan gum (1/2 tsp per cup)
¢ Commercial blends are most reliable

Weigh ingredients for accuracy

GLUTEN-FREE — SUBSTITUTION NOTES
* Use 1:1 GF blends for simplest swap
* Add an extra egg for binding
* Increase leavening slightly

Expect denser results

Cool completely before slicing
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Fats & Oils

Understanding how fats influence texture, structure, flavour, and moisture in baked goods.

BUTTER — FLAVOUR
* Rich, creamy taste
* Adds depth to baked goods
* Enhances browning aroma
* Defines classic cookie flavour
* Superior to neutral fats for taste

BUTTER — STEAM LIFT

* Butter contains water

* Water turns to steam in oven
* Steam expands batter

* Creates natural lift

* Essential in puff pastry

BUTTER — AERATION (CREAMING)

* Sugar cuts into butter

* Creates tiny air pockets

* Improves rise

* Lightens crumb

» Critical for cakes and cookies

BUTTER — MELTING BEHAVIOR
* Melts at low temperature
* Causes spread in cookies
* Requires chilling for control
* Influences texture
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» Affects dough stability

BUTTER — BROWNING
* Milk solids caramelize
* Creates nutty flavour
Adds golden colour
Brown butter intensifies taste
Useful in gourmet baking

OIL — MOISTURE RETENTION
100% fat content
Retains moisture extremely well
Produces soft, tender crumb
Ideal for muffins and cakes
Extends shelf life

OIL — SOFT CRUMB

No solid structure
Creates uniform softness
Reduces chewiness
Prevents dryness

Great for quick breads

OIL — NEUTRAL FLAVOUR
Mild taste

Allows other flavours to shine

Ideal for vanilla or citrus cakes
Works in savoury baking

¢ Consistent results
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OIL — NO AERATION

e Cannot trap air

Does not cream with sugar

* Requires chemical leaveners
Produces denser batters
Affects rise

OIL — SHELF-LIFE BOOST

* Slows staling

* Maintains moisture

* Ideal for long-lasting bakes
* Improves texture over time
e Useful in commercial baking

SHORTENING — HIGH STABILITY
* 100% fat
* No water content
* Very stable at room temperature
* Consistent performance
* Ideal for hot kitchens

SHORTENING — NO WATER CONTENT
* No steam lift
* No browning from milk solids
* Neutral flavour
* Predictable texture
» Useful for structure-focused recipes

SHORTENING — TENDER CRUMB

* Coats flour easily

* Prevents gluten formation
* Creates very tender crumb
* Ideal for pie crusts

* Reduces toughness
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SHORTENING — NO FLAVOUR

* Completely neutral

* Does not enhance taste

* Often blended with butter

* Used for texture only

e Common in commercial baking

SHORTENING — GREAT FOR PIPING

* Holds shape well

» Stable in warm conditions
* Smooth texture

* ldeal for frosting

» Useful for decorative work

COCOA BUTTER — CHOCOLATE STRUCTURE

* Primary fat in chocolate

* Determines firmness

* Controls snap

* Influences melt quality

* Essential in chocolate work

COCOA BUTTER — MELTING CURVE

* Melts near body temperature
* Creates smooth mouthfeel

* Requires tempering

* Sensitive to heat

* Defines chocolate texture

COCOA BUTTER — FIRM TEXTURE

* Solid at room temperature
Adds structure to confections

Creates stable chocolate coatings

Improves firmness in ganache

Useful in molded chocolates
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COCOA BUTTER — GLOSS POTENTIAL

Proper tempering creates shine
Smooth, glossy finish

Professional appearance

Prevents bloom

Essential for high-quality chocolate

COCOA BUTTER — TEMPERATURE SENSITIVITY

Overheating breaks crystals
Causes dull, streaky chocolate
Requires precise control

Must be tempered correctly
Affects stability and texture
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Eggs & Dairy

Eggs and dairy control structure, tenderness, moisture, flavour, and rise — foundational to

nearly every baked good.

EGGS — BINDING

* Proteins coagulate during baking

* Hold ingredients together

* Provide structural stability

* Prevent crumbling

» Essential in cakes, cookies, and bars

EGGS — EMULSIFYING

* Yolks contain lecithin
* Blend fats and liquids
* Create smooth batter
* Improve texture

* Prevent separation

EGGS — LEAVENING
* Whipped eggs trap air
* Expand in the oven
* Add height to cakes
* Create light crumb
* Critical in sponge cakes

EGGS — MOISTURE
* Eggs add liquid
* Improve tenderness
* Prevent dryness
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¢ Enhance mouthfeel
* Support even baking

EGGS — COLOUR

* Yolks deepen colour
Add golden hue
Improve appearance
Enhance browning
Contribute to richness

MILK & CREAM — MOISTURE

* Provide essential hydration

* Improve batter consistency

Support gluten formation
Create tender crumb
Prevent dryness

MILK & CREAM — FAT CONTENT

* Cream adds richness
Milk adds light moisture
Fat improves tenderness
Enhances flavour
Supports soft texture

MILK & CREAM — TENDERNESS

* Fat shortens gluten strands
* Creates soft crumb

* Reduces toughness

* Improves mouthfeel
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MILK & CREAM — BROWNING

* Lactose promotes browning
* Creates golden crust

* Adds caramel notes

* Enhances appearance

* Works well in pastries

MILK & CREAM — STRUCTURE

* Proteins support rise
* Improve stability

e Strengthen crumb

* Balance tenderness
* Essential in custards

BUTTERMILK — ACIDITY
* Activates baking soda
* Adds lift
* Improves rise
* Enhances crumb structure
* Essential in pancakes and biscuits

BUTTERMILK — TENDERIZING

* Acid weakens gluten
* Creates soft crumb

* Reduces toughness

* Improves mouthfeel
* Ideal for quick breads

BUTTERMILK — MOISTURE

* Thick liquid adds hydration
Creates moist crumb

Prevents dryness

Extends freshness

Works well in dense batters
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BUTTERMILK — RISE BOOST

* Strong reaction with baking soda
* Produces gas quickly

* Adds height

* Improves fluffiness

* Essential in buttermilk cakes

BUTTERMILK — FLAVOUR

* Tangy, rich taste

* Adds complexity

* Balances sweetness

* Enhances chocolate

* Improves overall depth

YOGURT & SOUR CREAM — THICK MOISTURE

* Dense hydration

* Creates rich crumb

* Adds softness

* Prevents dryness

* Ideal for pound cakes

YOGURT & SOUR CREAM — TANGY FLAVOUR
* Adds mild acidity
* Enhances complexity
* Balances sweetness
* Works well with fruit
* Improves chocolate flavour

YOGURT & SOUR CREAM — TENDER CRUMB

* Acid weakens gluten

* Creates soft texture

* Reduces chewiness

* Improves mouthfeel

* Ideal for muffins and cakes
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YOGURT & SOUR CREAM — FAT RICHNESS

Adds creaminess
Improves moisture
Enhances flavour
Supports soft crumb
Extends shelf life

YOGURT & SOUR CREAM — SUBSTITUTION NOTES

Can replace buttermilk (thin with milk)
Adds richness compared to milk
Changes flavour profile

Adjust hydration as needed

Works well in dense batters
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Leaveners

Chemical, biological, and mechanical lift — how leaveners create rise and crumb structure.

BAKING POWDER — DOUBLE-ACTING

¢ Reacts when wet + when heated
¢ Reliable rise

BAKING POWDER — NEUTRAL pH

¢ No acid needed
¢ Works in neutral batters

BAKING POWDER — RELIABLE RISE

¢ Consistent lift
¢ Even crumb

BAKING POWDER — STORAGE NOTES
* Loses potency over time
* Replace every 6-12 months
* Keep dry

BAKING POWDER — SUBSTITUTION CAUTIONS

* Not 1:1 for baking soda
* Bitterness if overused

BAKING SODA — STRONG LIFT

* Needs acid to activate
* Fast gas production
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BAKING SODA — REQUIRES ACID

* Pair with buttermilk/yogurt/molasses

* Bake quickly after mixing

BAKING SODA — BROWNING BOOST
* Raises pH
* Speeds Maillard reaction
* Adds colour

BAKING SODA — FLAVOUR IMPACT

¢ Metallic taste if overused

BAKING SODA — RATIO GUIDANCE
* 1/4 tsp per cup flour baseline

YEAST — FERMENTATION

* Produces CO2
* Builds flavour complexity

YEAST — RISE TIME

* Slow lift
* Develops flavour

YEAST — TEMPERATURE
* ldeal 75-85°F

YEAST — FLAVOUR

* Adds tang, aroma, crust character
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YEAST — DOUGH STRENGTH

* Builds gluten network
* Adds elasticity

STEAM — NATURAL LIFT

* Creates oven spring
* Key in pastries

WHIPPED EGGS — MECHANICAL LIFT

* Foam structure
* Essential in sponge cakes

AIR INCORPORATION — MIXING
* Creaming butter + sugar traps air

PAN PREHEATING

¢ |nstant steam on contact
¢ Builds crust

TECHNIQUE NOTES
* Fragile lift

* Overmixing deflates
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Oven Science

Oven behavior determines rise, browning, texture, and consistency.

HOT-SPOTS — UNEVEN HEAT

¢ Some oven zones run hotter

Causes uneven browning

Affects rise and spread

Leads to lopsided cakes
* Requires rotation for balance

HOT-SPOTS — ROTATION

* Rotate pans halfway through
* Ensures even baking

Prevents over-browning

Helps uniform rise

Essential in older ovens

HOT-SPOTS — RACK PLACEMENT

* Middle rack = even heat
* Top rack = faster browning

Bottom rack = stronger heat

Placement affects texture

Use center for most baking

HOT-SPOTS — CALIBRATION
* Many ovens run off by 10-25°F
* Use an oven thermometer
* Adjust settings accordingly
* Ensures recipe accuracy
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* Prevents under/over-baking

HOT-SPOTS — PAN CHOICE IMPACT

Dark pans absorb more heat

Glass heats slowly but retains heat
Light metal gives even results

Pan type affects hot-spot severity
Choose pans based on recipe

STEAM — OVEN SPRING

* Moisture delays crust formation
Allows dough to expand fully
Creates tall loaves
Essential for artisan bread
Improves rise dramatically

STEAM — GLOSSY CRUST
* Moisture creates shine
* Smooth, polished crust
Ideal for brioche and challah
Enhances appearance
Adds professional finish

STEAM — MOIST CRUMB
* Slows surface drying

* Helps retain internal moisture

* Creates tender crumb
* Prevents toughness

» Useful in enriched doughs
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STEAM — METHODS

* Add water to hot pan

e Spray oven walls

* Use Dutch oven

* Use steam-injection ovens

* Each method affects intensity

STEAM — TIMING

* Add steam at start of bake
* Remove steam mid-bake

* Allows crust to set

* Controls browning

* Prevents soggy crust

PAN MATERIAL — DARK METAL
* Absorbs heat quickly
* Produces darker crust
* Speeds browning
* Ideal for crisp cookies
* Reduce oven temp by 25°F

PAN MATERIAL — LIGHT METAL

* Reflects heat

* Produces even browning
* Prevents over-darkening
* Ideal for cakes

* Most predictable results

PAN MATERIAL — GLASS

* Heats slowly

* Retains heat strongly

* Causes deeper browning

* Ideal for casseroles

* Reduce oven temp by 25°F
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PAN MATERIAL — CERAMIC

* Slow, gentle heating

* Even heat distribution
* Good for custards

* Creates soft crust

* Longer bake times

PAN MATERIAL — INSULATED PANS

* Reduce bottom browning
* Prevent burning

* l|deal for delicate cookies
* Require longer bake time
* Very even heat flow

INTERNAL TEMP — CAKES
* Done at 200-210°F
* Prevents gummy texture
* Ensures full set crumb
* Toothpick test confirms
* Avoid over-baking

INTERNAL TEMP — BREAD
* Lean bread: 190-210°F
* Enriched bread: 180-190°F
* Ensures proper structure
* Prevents doughiness
* Creates stable crumb

INTERNAL TEMP — CUSTARDS
* Set at 170-180°F
* Prevents curdling
* Creates smooth texture
* Requires gentle heat
* Essential for flan and cheesecake
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INTERNAL TEMP — DONENESS CUES
* Cake springs back when touched
* Bread sounds hollow when tapped
* Custards jiggle slightly
* Cookies set at edges

Visual cues complement temperature

INTERNAL TEMP — THERMOMETER TIPS

* Insert into center

Avoid touching pan

Clean between tests

Use instant-read thermometer

Ensures accuracy




Bob's Baking Science

Cake Science

How cakes rise, set, and develop texture — plus troubleshooting every common problem.

CAKE TROUBLE — SINKING IN THE MIDDLE

* Under-baked center

* Too much leavener

* Batter overmixed

* Oven door opened early
* Excess moisture in batter

CAKE TROUBLE — DENSE TEXTURE

* Not enough leavener

Overmixed batter

Too much liquid

Low oven temperature

Insufficient creaming

CAKE TROUBLE — DRY CRUMB
* Over-baked
* Too much flour
* Not enough fat
* Too little sugar
* Insufficient liquid

CAKE TROUBLE — GUMMY CENTER
* Under-baked
* Too much liquid
* Oven too hot
* Batter not fully mixed
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* Incorrect pan size

CAKE TROUBLE — CRACKED TOP
Oven too hot
Batter too thick
Pan too small
Excess leavener
Uneven heat distribution

CAKE TROUBLE — OVER-BROWNING

* Dark pan

* Oven too hot

* Too much sugar
High fat content
Bake time too long

CAKE TROUBLE — NO RISE

* Expired leavener
Overmixed batter
Oven too cool
Incorrect pan size
Too much liquid

CAKE TROUBLE — HOLES/TUNNELS
¢ Overmixed batter

* Excess gluten development
¢ Too much leavener
¢ Oven too hot

* Batter whipped too aggressively
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CAKE TROUBLE — RUBBERY TEXTURE

¢ Overmixed

Too much egg
Too little fat
Excess gluten
Over-baked

CAKE TROUBLE — GREASY TEXTURE

* Too much fat

* Insufficient flour

* Improper mixing

* Low bake temperature

* Pan greased excessively

CAKE TROUBLE — FLAT TOP

* Low oven temperature
* Weak leavening

* Batter undermixed

* Too much liquid

* Pan too large

CAKE TROUBLE — DOMED TOP

¢ QOven too hot
Thick batter
¢ Pan too small

Uneven heat
e Excess leavener

CAKE TROUBLE — STICKING TO PAN

* Pan not greased

* Pan not lined

* Cake cooled too long
* High sugar content

* Fragile crumb
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CAKE TROUBLE — CRUMBLY TEXTURE
* Too little egg

Too much flour

Insufficient fat
Over-baked
Weak gluten structure

CAKE TROUBLE — BITTER TASTE
* Too much baking soda
Old ingredients

¢ Over-browned crust

Burnt edges

Excess cocoa without sugar balance

CAKE TROUBLE — FLAT FLAVOUR

* Too little salt
* Weak vanilla
* Insufficient fat
* Low sugar

* Under-baked

CAKE TROUBLE — WET BOTTOM
* Oven too cool
* Pan too thick
* Excess liquid
* Under-baked
* Poor heat circulation

CAKE TROUBLE — UNEVEN RISE

* Hot-spots in oven

* Batter uneven in pan

* Pan touching oven wall

* Incorrect rack placement
* Poor mixing
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CAKE TROUBLE — HARD EDGES
* Over-baked
e Dark pan
* Excess sugar
* Oven too hot
* Pan greased too heavily

CAKE TROUBLE — COLLAPSING AFTER BAKING
Under-baked center

Too much leavener
* Excess sugar

Weak structure

Overmixed batter

CAKE TROUBLE — TOO SWEET

e Excess sugar

* Low salt

* Weak acid balance

e Over-browning

* Incorrect frosting pairing

CAKE TROUBLE — TOO SALTY
* Excess salt

Salted butter used

* Incorrect measurement

Too little sugar
¢ Flavour imbalance

CAKE TROUBLE — TOO HEAVY
* Thick batter
* Too much flour
* Insufficient leavener
* Weak creaming
* Low oven temperature
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CAKE TROUBLE — TOO LIGHT/FRAGILE

e Excess leavener

Too much sugar
* Over-whipped eggs

Weak structure
Under-baked

CAKE TROUBLE — DRY FROSTING

e Over-mixed

Too much sugar
* Not enough fat

Stored uncovered

Refrigerated too long

CAKE TROUBLE — FROSTING MELTING

* Warm environment
* High butter content
* Over-whipped

* Cake too warm

* Insufficient stabilizer

CAKE TROUBLE — FROSTING WON'T STICK

* Cake too warm

* Crumb too loose

* Frosting too thick

* Frosting too cold

* Requires crumb coat

CAKE TROUBLE — CAKE TOO MOIST
* Excess liquid
* Too much sugar
* Under-baked
* High humidity
* Incorrect flour ratio
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CAKE TROUBLE — CAKE TOO FIRM
* Too much flour

Too little fat

Over-baked

Excess eqgg

Low sugar

CAKE RISE — GAS FORMATION

* Leaveners release CO2
* Gas expands batter

* Creates height

* Must be balanced

» Affects crumb structure

CAKE RISE — STRUCTURE SETTING

* Proteins coagulate

* Starches gelatinize

» Structure locks in place

* Prevents collapse

* Requires correct temperature

CAKE RISE — OVEN SPRING

* Initial heat expands gases

* Rapid rise in first minutes
 Critical for tall cakes

* Depends on batter temperature
» Affected by oven accuracy

CAKE RISE — LEAVENER BALANCE

* Too little = dense

* Too much = collapse
* Must match acidity
Affects flavour

Controls crumb texture

42



Bob's Baking Science

CAKE RISE — MIXING IMPACT
* Overmixing deflates air
* Undermixing reduces lift
* Creaming traps air

Folding preserves air

Technique determines rise

CRUMB — TIGHT VS OPEN
e Tight crumb = fine, soft
* Open crumb = airy, large holes
* Determined by mixing

Influenced by hydration

Affected by leavening

CRUMB — FAT RATIO

* More fat = tender crumb
* Less fat = firmer crumb
» Affects mouthfeel

* Controls softness

* Influences density

CRUMB — MIXING METHOD

e Creaming = light crumb

* Muffin method = dense crumb
* Sponge method = airy crumb
* Overmixing = tough crumb

* Folding = delicate crumb

CRUMB — FLOUR CHOICE

* Cake flour = tender
* AP flour = balanced
* Bread flour = tough
* Whole wheat = dense
* GF blends vary widely
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CRUMB — MOISTURE BALANCE

* Too much = gummy
Too little = dry

Sugar affects moisture

Fat affects softness

Eggs affect structure

MOISTURE — OIL VS BUTTER

* Qil = very moist crumb

e Butter = flavour + structure
* Oil extends shelf life

* Butter improves aeration

* Choice affects texture

MOISTURE — EGG RATIOS
e More eggs = structure
* Fewer eggs = crumbly
* Yolks add richness
* Whites add lift
* Balance determines texture

MOISTURE — SUGAR CONTENT

* Sugar retains moisture

* More sugar = softer crumb
* Less sugar = drier cake

» Affects browning

* Influences density

MOISTURE — DAIRY CHOICES
* Milk = light moisture
* Buttermilk = tang + tenderness
* Sour cream = richness
* Yogurt = density + moisture
* Cream = heavy richness
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MOISTURE — TEXTURE OUTCOMES
* High moisture = soft, tender
* Low moisture = firm, dry
* Fat improves softness

Eggs improve structure

Sugar improves retention

45




Bob's Baking Science

Cookie Science

How cookies spread, crisp, soften, and brown — fat temperature, sugar type, and ratios.

SPREAD — SUGAR TYPE

* White sugar melts quickly

* Causes wider spread

* Brown sugar slows spread

* Molasses adds moisture

* Sugar ratio determines shape

SPREAD — FAT TEMPERATURE

* Warm butter = more spread

* Cold butter = less spread

* Melted butter = maximum spread
e Chilling dough reduces spread

* Fat temperature is the #1 factor

SPREAD — FLOUR PROTEIN

* AP flour = moderate spread

* Bread flour = reduced spread
* Cake flour = increased spread
* Protein controls structure

* Lower protein = flatter cookies

SPREAD — OVEN TEMPERATURE
* Hot oven = less spread
* Cool oven = more spread
* High heat sets edges quickly
* Low heat allows dough to relax

46



Bob's Baking Science

* Temperature determines thickness

SPREAD — CHILL TIME

Chilling firms fat

Reduces spread

Improves shape

Enhances flavour

Essential for butter-heavy doughs

CHEWY — BROWN SUGAR

Hygroscopic molasses
Retains moisture

Creates bendable texture
Extends softness

Ideal for chewy cookies

CRISPY — WHITE SUGAR

Promotes evaporation
Creates crisp edges

Reduces moisture

Shortens shelf life

Ideal for thin, crunchy cookies

CHEWY — FAT TYPE

e Butter + brown sugar = chew
* Oil adds moisture

* Egg yolks add richness

* Higher moisture = softer texture

* Lower moisture = crisp texture
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CRISPY — BAKE TIME
* Longer bake = crisp

Shorter bake = soft

Edges brown first

Center sets last

Timing determines texture

CHEWY VS CRISPY — THICKNESS
* Thick cookies stay soft

Thin cookies crisp easily
* Dough spreading affects thickness

Pan type influences crispness

Shape determines final texture

BUTTER — FLAVOUR

* Rich, classic cookie taste

* Browning adds depth

* Superior aroma

* Defines traditional cookies

* Preferred for gourmet baking

BUTTER — SPREAD
* Melts quickly

Causes wide spread

* Requires chilling for control
Affects thickness
Influences crispness

OIL — TEXTURE

* Creates very soft cookies
* No aeration

e Uniform crumb

* Less spread

* Ideal for moist cookies
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OIL — MOISTURE

* Retains moisture extremely well
* Extends shelf life

* Prevents dryness

* Creates tender texture

* Useful in dairy-free baking

BUTTER VS OIL — SHELF LIFE

e Butter cookies stale faster

Oil cookies stay soft longer
¢ Moisture retention differs

Texture changes over time

Choose based on desired longevity

WHITE VS BROWN — TEXTURE IMPACT

* More white sugar = crisp

* More brown sugar = chewy
* Ratios determine moisture
» Affects spread

* Controls browning

SUGAR RATIO — SPREAD CONTROL
* High white sugar = wide spread
* High brown sugar = reduced spread
* Balanced ratio = controlled shape
* Sugar affects dough relaxation
* Critical for cookie thickness

SUGAR RATIO — TEXTURE OUTCOMES
* High sugar = thin, crisp
* Low sugar = thick, soft
* Sugar affects gluten development
* Influences moisture retention
* Determines crunch vs chew
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SUGAR RATIO — FLAVOUR BALANCE

* White sugar = clean sweetness
* Brown sugar = caramel notes
* Dark brown = molasses depth
* Sugar blend affects complexity
* Ratio determines final flavour

SUGAR RATIO — STRUCTURE EFFECTS

* Sugar weakens gluten

* More sugar = softer structure
* Less sugar = firmer structure
» Affects rise

* Controls crumb density
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Bread Science

How dough becomes bread — gluten, fermentation, hydration, and crust.

GLUTEN — KNEADING

* Develops gluten network through motion
» Aligns proteins into elastic sheets

8-12 minutes by hand for most doughs

Windowpane test confirms readiness

Under-kneaded dough tears easily

GLUTEN — HYDRATION

* Water activates gluten formation

Higher hydration = more extensible dough

Proteins need full soaking to link up

Rest after mixing to jumpstart development

Dry flour pockets mean weak spots

GLUTEN — RESTING (AUTOLYSE)

* Resting relaxes tight gluten

Makes dough easier to shape

Improves extensibility

Reduces kneading time needed

20-30 minutes is enough

GLUTEN — STRENGTH
* Strong gluten traps fermentation gas
* Supports tall rises
* Creates chewy texture
* Too strong = tough, dense bread
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¢ Balance with fermentation time

GLUTEN — TEXTURE IMPACT
* Well-developed = open, airy crumb
Under-developed = dense, tight crumb
Over-developed = tough and rubbery
Controls chewiness directly
The backbone of bread texture

AUTOLYSE — FLOUR HYDRATION

Mix flour and water, then wait

Full hydration before kneading

20-60 minutes resting time

Enzymes begin breaking down starches
Dough becomes smoother naturally

AUTOLYSE — GLUTEN ALIGNMENT

Gluten starts forming on its own
Less mechanical kneading needed
Proteins link during the rest
Dough feels more extensible after
Especially useful for wet doughs

AUTOLYSE — REDUCED KNEADING

* Cuts kneading time significantly

* Less risk of overworking
* Gentler on dough structure
* Saves effort on high-hydration doughs

¢ Let time do the work
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AUTOLYSE — IMPROVED TEXTURE

* More open crumb structure

* Better flavour development

* Easier dough handling

* Shinier, smoother dough surface
* Professional-level results

AUTOLYSE — TIMING

e 20 minutes minimum for effect

* Up to 2 hours for maximum benefit

* Don't add salt or yeast yet (delays hydration)
* Longer rests suit wetter doughs

* Room temperature is fine

HYDRATION — HIGH HYDRATION DOUGHS

* 75%+ water to flour ratio

* Very sticky and slack

* Produces open, airy crumb

* Requires stretch-and-fold technique
* Harder to shape but worth it

HYDRATION — LOW HYDRATION DOUGHS

* 55-65% water to flour ratio
* Firm and easy to handle

* Produces tight, even crumb
* Ideal for sandwich loaves

* Forgiving for beginners

HYDRATION — CRUMB OPENNESS

* More water = bigger holes

* Steam inside dough expands pockets
* High hydration = ciabatta-style crumb
* Low hydration = sandwich-style crumb
* Choose based on bread type
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HYDRATION — DOUGH HANDLING

* Wet dough: use wet hands and bench scraper
* Don't add extra flour (toughens crumb)

» Stretch-and-fold builds strength gently

* Shape quickly and confidently

* Practice makes it manageable

HYDRATION — RATIOS

* Calculate: water weight + flour weight x 100
* 60% = beginner-friendly

* 70% = intermediate

* 80%+ = advanced

* Adjust for flour type and humidity

CRUST — STEAM

e Steam delays crust setting

* Allows maximum oven spring

* Creates thin, crisp crust

* Remove steam halfway for browning
* Essential for artisan loaves

CRUST — HEAT

* High heat = thick, dark crust

* Moderate heat = thinner, softer crust
* Preheat oven fully before baking

* Baking stone holds steady heat

* Heat drives Maillard browning

CRUST — SUGAR

* Sugar caramelizes on crust surface
* Enriched doughs brown faster

* Adds colour and flavour depth

* Watch closely to prevent burning

* Lower temp for sweet doughs
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CRUST — FAT

* Fat softens crust texture

* Enriched doughs = tender crust

* Lean doughs = crisp, crackly crust
* Brush with butter for soft finish

* QOil in dough tenderizes throughout

CRUST — THICKNESS CONTROL

* Longer bake = thicker crust

e Steam = thinner crust

* Cover with foil to prevent over-darkening
* Internal temp tells doneness, not colour
* Cool on rack to keep crust crisp




