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Pressure cookers
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Baking

Dehydrates

—Pprr———

Intensifies flavor
To preheat or not to preheat...

—

Heat transfer medium is air
Poor conductor of heat

Science of Cooking — BCBT100

Fall 2015 - Bodwin



http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://eartheasy.com/all-american-pressure-canner-cooker-model-941-41-5-quart
http://faculty.sdmiramar.edu/fgarces/zCourse/All_Year/Ch100_OL/aMy_FileLec/04OL_LecNotes_Ch100/02_EnergyStateMatter/203_StMatter/203_StMatterIMF.htm
http://faculty.sdmiramar.edu/fgarces/zCourse/All_Year/Ch100_OL/aMy_FileLec/04OL_LecNotes_Ch100/02_EnergyStateMatter/203_StMatter/203_StMatterIMF.htm
http://faculty.sdmiramar.edu/fgarces/zCourse/All_Year/Ch100_OL/aMy_FileLec/04OL_LecNotes_Ch100/02_EnergyStateMatter/203_StMatter/203_StMatterIMF.htm
http://www.chemguide.co.uk/physical/phaseeqia/phasediags.html
http://www.sv.vt.edu/classes/MSE2094_NoteBook/96ClassProj/examples/triplpt.html

Preheating

Food safety — time at temperature

Surface heating
Food

Radiant heat
Walls
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“Good” Frying &
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Hot oil is essential! £
High “smoke point” oils £
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Storing & Preserving

Storing food
How to prevent spoilage
Use quickly
Preserving food
Early science
Trial and error

— ’—’1{ > Science of Cooking — BCBT100
— = S e Fall 2015 - Bodwin

10/22/2015

Frying X
Heat transfer medium is oil &
o=

Good heat transfer

Seals in water
Creates steam
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Grilling

Heat transfer medium is air
Direct radiative infrared heating
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Storage
Cold storage

Pasteurization
Vacuum

Kinetics — double every ~10°C
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Freeze-drying
Removes water while frozen
Less heat-based deterioration
Removes more water (usually)
More shelf-stable

Drying

Most “spoilage microbes” need
water to survive

Removing water concentrates flavor €3

Food is slightly heated (130-160°F)

Prunes, raisins, figs, apricots
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“Pickling”

Food is acidified

Add acid (vinegar)
Fermentation (low oxygen)

Sugar Preserves
Too much sugar kills microbes!
Jellies and Jams:

Pectin extracted from cell walls
Negative charge in water

Sugar “dehydrates” solution
Acidify to allow pectin binding

Pickles, sauerkraut, kimchi, etc
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Candied Fruits

Sugar is infused in fruit pieces
Fruit maintains more structure

Canning

Seal and heat

Pasteurization of shelf-stable milk
Food is cooked during canning

Safety...
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Osmosis

Transport of solvent (water)
through a semipermeable
membrane from areas of “low”
concentration to areas of “high”
concentration.
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Osmosis
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Figure 03.08 Tortora - PAP 12/e
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Preservation

Managing water
- like almost ALL cooking!
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Selectively
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(a) Starting conditions

Figure 03.08 Tortora - PAP 12/e
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Osmosis

Leftam Right arm

- | (= |

Movement due
to hydrostatic pressure

(b) Equilibrium

(¢) Restoring starting conditions
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