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Movement dua
10 hydrostatc pressure

{b) Equitbrum (¢) Restoring starting conditions.
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Advising
Make an appointment early

Show that you’ve planned
Look at DAR and degree requirements
Have alternatives

Look at the long term

PODBOVDDPP~ s

Heat Management
Specific Heat Capacity —
the amount of heat energy required to
raise the temperature of 1 gram of a
substance 1°C.

For water, 1 calorie per gram °C
“Dietary Calorie” vs. calorie

». Science of Cooking — BCBT100
Fall 2016 - Bodwin/Tigges

Transferring Heat

Conduction

Direct contact with a hot or cold object
Convection

Transfer via a medium
Radiation

Energy travelling through space

PODBOVDDPP e

Phase Changes

407K i -
mol / 601k i
uauio, mol |
80 cal By

- 4184 1 B >0 <l
SOLID... g° 2
o - MO, B
aHg, 1 cal
=
2

Heat Addition

‘What s the energy needed to take 1g H,0 at 0°C to 100°C ? I 80 +100+ 540 =720cal
e N e M e e R
ot ff o
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Phase Changes

Heut mowed —

What is the me.gy needed to take lg Hzo at 0°C 10 100°C 2 I 540+100480=720cal '
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“Browning”

Different meaning in different food

But what colors make brown?
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Browning Reactions

Many foods “brown” ”
qI!Reatlons differ by molecule
" NG,

Science of Cooking — BCBT100
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Encouraging Maillard
High heat, little water
Browning before stewing
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Science of Cooking — BCBT100
' Fall 2016 — Bodwin/Tigges

Maillard Browning
Proteins (+ reducing sugars)
Produce color and fIavors
250 F/120 C

Louis CamilleMaillard
(1878-1936)

it
http://wwwfood-info.net/uk/colour/maillard. htm
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Maillard Reactlon

H—C=0 H—C=N-R
I + HN—-R ——= H— C NH-Re—= " | — i
R &)

D-Glucose " OH

+ HO D-Glucosylamine
H H
é ]%H 3 - | H C‘ NH -R.
=1H - C-NH -R —C-NH -
& Ay i
H W—OH CcXOLlH ¢=0
1-amino- L -deoxyketose
“ec”
r—ci_coon o o A){f\cooﬂ \c’ ‘C\CODH
Ny THo _—
HO
b Aon
N e
Imaes: o e 1o l e
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». Science of Cooking — BCBT100
fs

Fall 2016 — Bodwin/Tigges

Sugar Browning
Sugar pyrolyzes (burns)
Flavor development
Caramelization
330°F/165°C
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Enzymatic Browning
Phenol oxidase

Polymerizes phenols
Usually undesirabl

DOPVVPOVOPQ i
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Cooking Methods
Boiling

Steaming

Pressure cooking

Baking

Frying

Grilling

». Science of Cooking — BCBT100
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Balanced Browning

Control heat

Sugar browning @ higher Temp
Control water

Keeps Temp low

DDBOCVPVBPQ e

Water-based Cooking
Effective heat transfer
High heat capacity

Boiling
Steaming
Pressure cooking

». Science of Cooking — BCBT100
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Boiling
Even heating

Extracts flavors
Good for intense flavors (bitter, alkaloids)
Bad for subtle flavors

Easier to control cooking

». Science of Cooking — BCBT100
Fall 2016 — Bodwin/Tigges



http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.oneresult.com/articles/nutrition/what-are-antioxidants-and-how-do-they-help
http://www.food-info.net/uk/colour/enzymaticbrowning.htm
http://www.food-info.net/uk/colour/enzymaticbrowning.htm
http://www.food-info.net/uk/colour/enzymaticbrowning.htm
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/
http://preparednesspro.wordpress.com/2009/08/11/myths-and-facts-of-water-storage/water-storage-myths-boiling-water/

10/10/2016

Pressure cookers
Change P,

Change Tboiling Gl .

Salting the water
Colligative properties
Vapor pressure

Boiling point elevation

Steaming
Even heating
Less flavor extraction
‘G
Easy to control
Retain color
Retain nutrients
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] ]
Phase Changes ‘ Phase Diagram Phase Diagram
T ) ] Pvs.T “Normal” i
Unique to each k conditions _ o
substance latm =15psit “" iy X
For water > sola g w0
liquid ]
& LAIMp = = = =\ — —
T
vapour L
a7
temperatu
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Frying
Heat transfer medium is oil
Good heat transfer

Seals in water
Creates steam

Baking Preheating
Heat transfer medium is air Food safety — time at temperature .'.
Poor conductor of heat Surface heating Kl
Dehydrates Food

Intensifies flavor Radiant heat
To preheat or not to preheat...
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“Good” Frying Grilling Temperature Conversions
Hot oil is essential! Heat transfer medium is air Fahrenheit (historically)
High “smoke point” oils

Direct radiative infrared heating 0°F = Salt water freezing (colligative)
5 32°F = Water freezing

96°F = “blood heat”
Celsius (historically)

0°C = Water freezing

100°C = Water boiling
Adjustments over time...

. m e
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Absolute Scales

Kelvins

1K =1°C
“Zero” really means “zero”
0°C=273.15K

Rankine (rarely used)
1°R=1°F
“Zero” is absolute zero
0°F=7??°R
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Temp!

emperature Scales.
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Fahrenheit Celsius Kelvin

v/ y 4 4

Boiling
S ca I es Point of ——— 212°F 100°C - 37345K
Highest
emp. —— | - o -
I 134°F 56.7°C 330K
in US
Freczing
Point of ——- 32°F oc 273.15K
Water LY gp -18% 265K
Moon, at L 2500
its coldest 2RO abolc
Absolute___HJ s50F 4 0k
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Do the math

What is “body temperature”?
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