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Chemical definition: An ionic compound formed by a reaction of an acid and base.

HCI + NaOH -> NaCl + H20
Acid Base Salt Water

Salts are ionic compounds which, when dissolved in water separate completely into ions.
They always contain a metal cation or an ammonium polyatomic derived cation (NHs*)

Common positive charged ions (cations): Na*, K, Mg?", Fe?", Fe*, NH4*...
Common negative charged ions (anions): C, F, CO2%, HPO4#, SO4 ...

Single atomic anions X, polyatomic anions XY

U . .

i Salt: Health and cooking
,QC\L T

The Science
of Cooking Cooking — salt free is nearly impossible. Low
——
salt foods have less than 5 mg of NaCl per
Health - Dietary Salt (NaCl) is an serving, low sodium foods contain 140 mg of

sodium or less. ANY thing with sodium (Na*)
will contribute. Look at the nutritional label
closely.

essential component of a diet.
Na* is used to maintain ion
gradients across cell
membranes for nerve function,
is important for muscle function
and many other cellular needs.
- BUT: more than 2.300 mg a
day can be difficult for the
kidneys to eliminate and your

-?—L%OEE‘;YHL lijseat,? ?nglrggslg ,Sr? & We have two types of sodium receptors. High

volume of water (OsmOSisi with affinity receptors signals a positive effect at low
a concurrent increase in blood concentrations and low affinity receptors are

pressure leading to heart . 3 .
disease, stroke, kidney disease wired to an adverse reaction to high
concentrations of salt.

and congestive heart failure

Salt is critical for full flavor. Na* synergizes the
signaling of taste receptors and can repress
some of a bitter flavor.

Salt lons interact with proteins and other food
molecules when making foods.
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More on salt and cooking

lons from salt help to keep proteins in solution as they denature and bind proteins
together before forming a curd

When baking bread, the salt ions disrupt the like charges of gluten proteins allowing
the proteins to come closer together forming a better cross-linked network.
« Saltis said to “toughen gluten”. By allowing the proteins to form networks
even a weaker flour (low gluten flour or a dilute bread mixture) can still form
better dough.
*High amounts of salt in the dough will limit the yeast fermentation resulting in
less gas and a more dense bread.

Salt in water can increase the boiling point of water and decrease the melting point of
ice. These are examples of colligative properties

Salt ions allow volatile compounds to escape from the liquid phase while cooking into
the gas phase where these compounds can be smelled and tasted.

Uy
==, Types of salt
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Making Salt: Seawater is mostly water (~96.5%) and the dissolved solids are mixture of
compounds, mostly Sodium and Chloride ions. Sea salts Sea water

Sea salt is the act of evaporating

water leaving all of the remaining solids
Table salt. Purified NaCl with iodine and
glucose adder to reduce thyroid disease
(goiter) and added anti-clumping agents
for better flow.

Wiki common

Kosher salt is table salt without additives and
typically larger, less refined crystals. Sometimes
used as the larger crystals dissolve slower.

All three are NaCl. Each with different
“contaminants” the major component is
sodium and chloride ions.

ufe Gourmet Salt: NaCl.
L= .
”??W The rest — contaminants!

of Cooking

——

Different salts milled from various sources can include
a variety of contaminants — metals, other compounds
and even dead organisms. The flavor and impact on
cooking of the contaminants is minimal. There are NO
health benefits as most of these salts are still... [%
NaCl. Same rules apply! | =

Often contains dried algea in addition to trace metals and other salts.

Himalayan pink salt — mined from Pakistan Himalayan mountains. Dried seabed
salt. 95-98% NaCl Colors come from magnesium and calcium. These plus
calcium give a slightly different taste.

Alaea Hawaiian Sea Salt includes bits of lava and coral particles making the red,
brown or pink color.
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Herbs and Spices

Herbs vs Spices

* Herps and plants (and salt)
are seasoning

* Herbs and Spices are
products of plants

* Herbs are the leafy material
of a plant

* Spices are made from the

other parts of the plant
(root, stem, bark...

Much of the flavor and aroma are due to small
organic “volatile” compounds
Compounds with a high vapor pressure
or
These molecules easily escape from the food or drink

@ Volatiles of Cilantro

U
‘33501 and Parsley
of Cooking

——

Small organic and mostly non-polar or HaCo
ionic compounds are often volatile 1%

Crush a cilantro or parsley and the odors Q

-CHs H,Cs . .CH
20\(;,0 3

are the decanals (cilantro) and benzene

derived menthatriene/limonene CHs CHy
(parsley) 1,3,8-p-Menthatriene Limonene
Poorly water soluble too, more easily eSS
dissolved in oils. Decanal

Understanding the nature of herbs and
spices helps you to better cook with
them.

® 9 Seasoning and pairing
= 7

The Science

Herbs and spices best cook in an oil based food and will not flavor
water based foods as well. Because they are volatile, adding later

of Cooking in cooking for water-based foods will give a better result.
——
Food uggested herb or spice combination
Beef: Bay leaf, marjoram, nutmeg, onion, pepper, sage, thyme
Lamb Curry powder, garlic, rosemary, mint
Pork Garlic, onion, sage, pepper, oregano
Chicken Ginger, marjoram, oregano, paprika, poultry seasoning, rosemary, sage, tarragon, thyme
Fish Curry powder, dill, dry mustard, marjoram, paprika, pepper
Carrots Cinnamon, cloves, dill, ginger, marjoram, nutmeg, rosemary, sage
Corn Cumin, curry powder, onion, paprika, parsley
Green Beans | Dill, curry powder, marjoram, oregano, tarragon, thyme
Potatoes Dill, garlic, onion, paprika, parsley, sage
Squash Cloves, curry powder, marjoram, nutmeg, rosemary, sage, cil ginger
Rice Chives, green pepper, onion, paprika, parsley

Cooking with Herbs and Spices:
* Crush leaves and grind spices immediately before adding to dish
Slow release? Use whole spices or herbs

Add ground slices no more than 5-15 min before end of cooking
Dried herbs and spices work well with oil
Many of the compounds in spices and herbs wil
oxygen and don’t age well.

v 2 Common Molecular Structures
=7 Terpenes
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Terpenes: large class of molecules that are highly )v/ )\/\)\V\OH
volatile and aromatic. These are the types of compounds  Isoprene Geraniol
found in both herbs and spices (base unit) Geranium
* Base unit of terpenes is isoprene OH
* Many enzymatic pathways use isoprene to make

terpenes. AO—<
* Products include cholesterol, and steroids
* Pine tree secrete these — blue haze of the smoky Pinene Menthol
mountains and the pine smell on a hot day Pine Resin Mint
Smaller terpenes are more volatile
* The nonpolar nature of most explain their presence

and use in oils

Isoprene unit  Name formula  Use/example
2 monoterpene (CioH1e) Citral, thymol (mandarin orange), menthol, pine, geranio|
3 (C15Had) Chamonmile, cinnamon, clove, ginger
4 diterpene (CaoHao) Vitamin A, rosemary
6 triterpene (CaoHz) Lanosterol,

U
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More terpenes

[¢] H._O
@A)Lo” ™
_CH3 O,CH3
Cinnamaldehyde OH o & Note: three compounds are

phenol (polyphenol) derivatives

Eugenol Vanilli while pinene and linalool are
aniliin produced from isoprene (terpenes).
[
HO,
Found in cassia cinnamon
X =
Pinene Linalool

CJ 2 Common Molecular Structures
= 7 Phenol

The Science Polymerization of

of Cooking complex cages of o
—— phenols becom ol
polyphenols!
Phenol: benzene ring (6 carbon OH

ring with alternating double bonds)
and an alcohol. Base for thousands -
of herbs and spices. =/

Groupings of phenols are polyphenols s
Found in bark, stem and leaves of plants Phenol wdon
Lignin is a polyphenol that serves as a
structural material for plants and alggeA o 0x O on o
These are converted to a class of lignin HO. <

. X o OH
polyphenols called tannins — many o
examples some include: cumin vanilla, Ho Rosmarinic acid Caffelc acid

. OH
cinnamon HO, COOH

Bioactive properties include antioxidant, @\ o
antlmlcroEla and other medicinal benefits Ho® ck/\@\
OH

—many of which are not well tested

OH
Chiorogenic acid L,
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o @ Common Molecular Structures

Esters
of Cooking
j’\ R-OH ° o
—_— +Hz
R™ "OH acid R™ OR
Carboxylic catalyst Ester
acid

Many odorants are generated as esters by the loss (dehydration) of water
from a carboxylic acid in a reaction that combines the reactant with
another compound

- Pine, cinnamon and jasmine are examples.

- Many of the alcohols from distillates will contain ester compound
providing fruity aroma and flavor as a result of carboxylic containing
tannins and alcohols.

& Pungent s.
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——

Pungent: A family defined by the sensation after eating rather than the structure.
Peppers, mustards, black peppers...

- A feeling of heat, hotness, or unpleasantness

- Formal term is chemesthesis. Activation of senses for pain, touch, heat or cold.

Horseradish, cabbage, wasabi and mustard all contain organic derivatives of thiocyanates
(R-SCN)

- Allyl isothiocyanate is produced by enzymes after the root of mustard, horseradish and
wasabi is crushed. The enzyme responsible is found in the cell wall and only released
after the cell is disrupted. Thus aged preparations are more pungent.

- Mustards are less pungent as they are dried in preparation denaturing the enzyme.
Rehydration of the powder recovers some of the activity but not if the food is acidic.

- Allyl isothiocyanates are not heat stable —add late if you wish a more pungent dish.

Wiasabi plants are limited and “true Japanese wasabi” is expensive. Most wasabi is
horseradish with green food coloring.

® 9 Pungent

I~ Alkaloids are a second class of pungent herbs and spices and are
Q:\L = . - .
|| natural products that contain one or more basic nitrogen atoms (think

I(,]?i?,((,lf,',];s pH).  They often are derived from phenols. Examples include black
—— peppers (chavicine and piperine) hot pepper (capsaicin)
® wo
Do o Ol
o o ) o
Chavicine Piperine o Capsaicin

(Chile Pepper)
Piperine and Chavicine are both found in Piper nigrum (black pepper plant)

- both compounds bind to pain receptor TRV1 found in most cells.

- Piperine is more stable than chavicine along with other terpines and why we find a
difference in “bite” between fresh cracked pepper and aged crushed pepper.

- White pepper is made from the same berry as black pepper, but the cover of the fruit
is removed by bacterial decomposition in water. This is where most of the aromatic
terpenes are located but the piperine and chavicine remain in the heart of the berry.
White pepper has the heat but less of the aroma of black pepper.

Hot peppers produce capsaicin (more later) also bind to the pain receptor.

® vanila
U
.
[
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(0]
Vanilla is extracted from the small black seeds of a

pod developed from a pollinated vanilla flower from
CH; the vanilla orchid

o

OH

Vanillin

hand pollination is still required as this is done naturally by a specific
species of bee only found in south and central America

Vanillin is the flavorant, isolated by extraction of beads in ethanol.

Regional cultivation has generated some differences in phenols and
terpenes providing why there is some difference. Madagascar and
Reunion (formerly known as Bourbon) are some of the larger
producers Tahetian vanilla is not as heat stable.

= Drving the pod results in browning reactions adding other flavorants |

o 9 Vanilla
=
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H_O

Vanillin is not particularly water soluble and will volatilize and
decompose in heat.

O,CHa Pure vanilla extract is the result of alchol extraction from beans and
contains vanillin as well as other phenols, tannins and terpenes.

OH

Vanillin Artificial vanilla extract is the synthesis of vanillin from polyphenols (is

vanillin a phenol?) often from wood products.

These artificial products are primarily vanillin but will not contain
many of the other flavorants of Vanilla.

5 @ Cilantro and Coriander
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2Decancicacd  OH
Cilantro

Tastes like soap! Some people ~10%) dislike
cilantro as the decanals taste like some of the
defensive compounds made by bugs AND
s0ap.

41 distinct terpenes and phenols are
found in extract of cilantro and coriander
plants. The key set of compounds
responsible for much of their flavors and
odors are shown here - Asingle base change exists between people
who like and dislike cilantro in a receptor

Cilantro are long carbon chains called OR6A2 gene found in our olfactory system.
decanals. Also responsible for green
grass! - A single change of DNA (nucleotide) is called

a polymorphism or (SNP). Many SNPs exists

Coriander has terpenes including pinene between various groups of people, some result
and linalool. in genetic/protein level changes giving a

difference in how proteins work
\%? d v - The genetic change makes the aldehyde
Linalool decanal bind to the receptor for soap and
Coriander stinkbugs

Pinene




Q Cinnamon

Vi A Cinnamon is found in the bark (thus a spice) from the inner layer of
FQ:\‘O‘H evergreen trees and shrubs of Cinnammum genus (>250 in the
Tl;i‘ St‘ilt(‘_nt‘:‘ family) — there are many differences in the types of volatile
09(20_2* compounds between tree/shrubs, but the common compound
responsible for the bulk of cinnamon flavor is Cinnamaldehyde.

O "True cinnamon” comes from Cinnamonum verum now grown in
India, Sri Lanka and Madagascar. Often called Sri Lankan or Ceylon
A Cinnamon.

OH

Cinnamomum cassia trees are also used to produce cinnamon most
commonly called cassia cinnamon. Grown in Vietnam, India and
Indonesia.

Cinnamaldehyde Cinnamomum Brumannii trees are used for burmanniior
Indonesian/korinthi cinnamon and is grown in Indonesia

The stripped bark is dried and allowed to curl.

- Sri Lankan/Ceylon paper-thin forms tight single curl, often with
many thin rolled layers.

- Cassiaand burmannii are thick and form a double curl.

Both contain cinnamaldehyde, ceylon has more linalool, eugenol
(cloves and honey) while cassia has less and more tannins and
vanillin with stronger off flavors.

Ug Hot Pepper
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Chili is often used to describe the pepper Calyx
(which contains capsaicin) while others

consider chili to be the dish chili con carne Oil Secreting
with beans, tomatoes and peppers. Glands
Chile (focus on the “e”) is also used to Placenta
describe the plants. Historically correct is (Surrounded By
chili with an “I” based on the Spanish Seeds)
botanist Fransisco Hernandez description in

1615. Pepper Wall

Chili plants are part of a larger family called
Solanaceae (nightshade) flowering plant
that includes tomato, potato and petunia.
- Chili plants are of the capsicum genus.
Capsicum annuum, Chinese and frutescens
are variants of this species.

o 9 Pepper Colors
,QQL"/:
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——

beta-Carotene

The compound
responsible for many of
the colors in plants and
vegetables.

Metabolism of this
compound generates
many different colors in
vegetables and fruits

v 2 Does color indicate heat?

S N
[ ope...
The Science
of Cooking
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Chlorophyll A= bright green Chlorophyll B = olive green
"SNou —_—
c.
4 -
\
//C The difference between chlorophyll Aand B
we is the highlighted -CHz (methyl)
F or -C=0 (carbonyl)group.
we
/cu’ NS¢
Hac]
\
oty
/
o=
\o oy cHy cHy

ol o [

o o G tn_ & o &
NZ NN TN I TN N
L - A A 4

<P Hot Pepper - the real deal
[ e S ence | *Vanilloid Family compounds — phenol head group

of Cooking in common

*“Heat” comes from a molecule called Capsaicin

*Related to vanilla flavor molecule — but each binds

to two different receptors!
HO.

Ok
~o ‘ S
o O’CH3
Capsaicin ‘/ OH
Vanillin
/ OH
Phenol

O OH

PN .0
HsC
Piperine N Gingerol

oo
o

- ®  somelike it hot!
[QA;/A

|
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Extracellular

Lol e
Heat, X
Closed

A
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Small molecule made in various

chilies which bind directly to

nerves

» There are nociceptors for pain, heat
and toxic chemicals

« Stimulation of nociceptors brings
about a withdrawal response by

Noceceptor Nervous
animal sensing receptor stimulation Stimulation

 Longer term nociceptor stimulation
brings inflammation of effected
tissue

psaicin then binds to receptor on nerve
(NOT TASTE BUD) cell —called TRPV-1.

Menthol (peppermint sensation) binds to the
cold receptor!

This is the biochemical cue to tell body the cells are damaged — capsaicin
signaling is a fluke — no harm just sensation of damage

o
) It is about the dose
N HO
NF lo) H
o N < N §
o i
Piperine o Caosaicin Branched chain and
(Black Pepper) P! double carbon bond
HO.
H
Sy
The heat mostly comes from the é
concentration of Capsaicin. Think Nonivamide Straight chain, shortened by

one C and no double bond

one vs 1000 flashlights!

HO.
O
(e}

’ . Branched chain but
Taste Dihydrocapsaicin 5 doubfe carbon bond

Tastant Receptor Cell Afferent Nerve

° ) —2

Taste Flavor Perception

Receptor Neurotransmitter

QU‘ Chemical Warfare!
(=X

The Science
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IF plant derived caspaicin

doesn’ t damage cells, but tricks
the brain into thinking it does...
WHY?

DON’T EAT ME!
or
DON’T “BUG " ME!!!

U,
S A=
(= 7
The Science
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——

Lets put this together...

There are a couple of different lines of reasoning for
the natural role of capsaicin— no one really knows for
certain, that is why it is science and not fact...

Chemical Deterrent —

- fruits with seeds are mostly protected by shells or
not harmed as they pass through the gut.

s
- =
i (s R 1
The Science
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Don’t eat me!

Plants spread via seeds — must be moved by wind or
other mechanism — eating is one such way.

*Mammals have molars, birds don’ t...
*Mammals have TRPV-1 receptors, birds don’ t

-

Don’t Bug Me

=N
S 1

The Science

of Cooking
Capsaicin- found in the placenta Calyx
(ribs) of the fruit. Oil Secreting

. o Glands
«Different chilies have more or
less capsaicin in the placenta Placenta

; . (Surrounded By

eLarger fruit has less capsaicin Seeds)
*High temp and drought
increases capsaicin content Pepper Wall

5/1/21
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FQ:;/)] Don’ t Bug Me (Q;i,ﬁ Medical Uses of Capsaicin
( |
ook o Cokine
Fungus (fusarium) invades, uses the fruit to Capsaicin and derivatives —
grow causing damage to chili peppers. bind and cause cancer
« Fungus gains entry after bugs damage skin cells to “kill themselves
+ Capsaicin doesn’ t alter the number of “bug * Aprocess called .
bites” but did limit the fungal infection by half apoptosis F —
« The more capsaicin the less fungal growth and * Prostate cancer cells :?__l_l_l_
more the seeds were spread - I v

® )

. Does size matter?
<= Hot Sauce is “swell” <= -9 oL _
Mo ence | [ .. | Nostrong relationship between size of the

of Cooking of Cooking pepper or color of the pepper... BUT...
Long term exposure of capsaicin to nociceptor « Capsaicin increases right before

leads to loss of chemical signal and ability of maturation. g
nerve to respond to pain signal + Colors of peppers change at the

« Topical (salve rub) exposure or injection of same time.
capsaicin leads to “desensitization” of pain T —

» This blocks sensation of pain and inflammation and
swelling that comes with some chronic injuries.

» Being used as a patch for arthritis and other pain
causing disorders

So the overall color from Green
to Red is less important than
the color of a specific pepper.
The smaller peppers are
typically (but not totally) the

hottest
How do YOU measure hot? &
: . . . . . U gl Red Savina Habanero
Scoville Scale —Parke Davis pharmaceutical chemist, Dr. Wilber Scoville. 2

-+ Organoleptic test (see the original paper on the class web page) defines the heat units. FC :Qc/)_ﬂ Habanero Chile [1%]
+ Mixed sugar with a “grain” of fruit extract The Seience ‘Scotoh Bonnet[10]
+ The amount of sugar needed to neutralize the pungency of the pepper set the scoville heat unit of Cooking

(SHU). >

——
+  Something of 2,000 units has to be diluted 2,000 times in sugar solution before it can’t be detected

Pure Capsaicin ~15 million

| 100000-200000 Jaraican ot Papper

0 Thai Pepper, Malagueta Pepper, Chiltepin Pepper

i 30,000-50,000  Cayenne Pepper, Aji pepper [10], Tabasco pepper
a 10,000-23,000 Serrano Pepper
N 7,000-8,000  Tabasco Sauce (Habanero)(!1]
5,000-10,000 Wax Pepper
2,500-8,000 Jalapefio Pepper
Ancho (Pasilla) Jalapeno

[th]
Anaheim 1,000-2,000 3500-8.000 2,500-5,000 Tabasco Sauce (Tabasco pepper)
= 1,500-2,500 Rocotillo Pepper

R
A ] f Original Tabasco has a rating of 2,500 to 5,000 Scoville units. The
e hottest readily available peppers, Scotch Bonnet and habaneros,

: Bhut jolokia (Ghost) Trinidad Moruga _ Carolina Reaper share a rgting of 100,000-350,000. India's Bhut Jolkia pepper is
Habanero J 1,500,000 2200000 hottest with 1,000,000 SHU. Pepper spray is around 5,300,000
200,000-350,000 1,000,000 AU, .




COTE . Notice: This material may be prot
NOTE ON CAPSICUMS. by con it faw (Tl 15 Ue Gy
4 WILBUR L. SCOVILLE.
=~ Lz For many years pharmacists have appreciated the fact that different varieties

of ginger vary in pungency and flavor, but that capsicums vary in the same way
: and to & much greater extent, seems to have escaped attention.
The Scienc The pungent principle of Capsicum is capsaxci:’. a crystalline body which E. K.
0f COOKIN  Nelson says is so hot that one drop of a solution 1 in 1,000,000—or less than one-
©—=—<=nillionth of a grain—will make itsclf known to the tongue. He found one variety
of capsicum to contain 0.149% of this principle.

H. C. Irish in a “Revision of the Genus Capsicum” describes 42 garden varicties
and quotes authorities to the statement that the different varieties readily degen-
erate or change under cultivation or the lack of it. Hence the pungency of
capsicum varies not only with the species, but with variations in growth or culti-
vation. Paprika, one of the mildest forms, has been grown quite free from
capsaicin—in short, a non-peppery pepper. And while Tabasco by another name
might be quite as hot, yet the Tabasco species may not always come up o its
reputation.

In other words, the pharmacist cannot, by ‘specifying a certain species of
capsicum, be sure thereby of securing the most active medicinally. The best
method of selection appears to be the physiological test—which will be referred
to again below.

In commerce the greater demand for capsicum is as a condiment, and for the
preparation of sauces, pickles, ete. In these a full rich flavor is desired as well
as pungency. Supplies for such purposes are marketed as “Japan Chillies,”
“Zanzibar Chillies” and “Mombasso Chillies.” Doubtless there are other brands,
but these appear to be the leading ones. A limited number of tests on these three
brands shows that Japan Chillies have a very rich and full flavor, but are not
very pungent, as compared to the others. They command a higher price, and
make a superior condiment. Zanzibar Chillies came next in pungency and flavor,
and Mombasso Chillies are the most pungent and the poorest in flavor.

Physiological tests are tabooed in some quarters, yet when the tongue is sensi-
tive to less than a millionth of a grain it certainly has an advantage over the
analytical balance, which has a sensitiveness far below that, and since it is not
necessary to compare different capsicums in terms of percentage of capsicum,
when a direct ratio of drug to drug expresses all that is needed, the physiological
test offers here a ready and satisfactory means of selecting capsicum.

I

‘ 454 Tug JOURNAL OF THE

i s rain of ground capsicum-is

- The method T have used is as follows: One grain of g i

U macerated over night in 100 cc. of alcohol. After thorough shalng, fltered. This
N L acoholic solution i then added to sweetened water definite proportions until a

i cy it il tongue.
distinet but weak pungency is perceptible on the )
i e thie method, Japan Chillies tested 1 in 20000 to 1 in 30,000, Zanzibar
The Scien: — th T 00000 and 1 in 43,000 (two lots), and Mombassa Chilies 1 in 50,000
OICCOka e 100000, From a limited number of tests the Mombassa brand appears to
= I eeidedly stronger in capsaicin. We have ot had it under observation long
nough to decide on a limit of acceptibility that will represent the average of the
druggbu( here appears to be no trouble in obtaining it of a strength of 1 in 50,000
above. . )
O o in of capsicum may test 1 in 150000 and upwards. When used s 3
Fubefacient, flavor is of no consequence, but a high capsaicin content is desirable.
ey b of interest to sate that commercial capsicums vary alo in fat-content
Oleoresins were examined which contained ?s
e in alcohol, while others contained above 50
in (based on the entire mixture) were
r cent, yet the more pungent oleoresin (based o
B taming considerable fat, The fat in some instances was & marked green
e Tree from red; in others it was orange and in others 3 decp red; no
~etation of color or fat to pungency could be observed.
Lasoatory oF ParkE, Davis & Co,, DeTRoIT.
DISCUSSION. i .
would lways be found in a well-developed fruit contain:
o eleeion of capticum we should avoid large matured

I

Mr. Beringer said that much fat
ing well-developed seeds, and that in
fruit in which the sceds were fully developed.

Mr. Raubenheimer inquired of the author of the paper e hd discovere
tiom between the color of the ground capsicum and the finished tincture?  In bis xperierte
b had not been able to discover any such relation. No matter what was the tint of the

whether he had discovered any rela-
experience

et he e always hd 8 redis color. ' -
e e e ity of fa in the olcorsn did ot bear some relton o t
pungency? .

epy, state hat b work had begun a8 sty of the leorsin,separaing
e Seoville, i reply,sated that i cin suing

e fats insolu ble in alcohol. He found the fats to vary from 5 to 50 percent
e IM cly weak in pungency, those having the larger pods being
¥ contiing 8 arge amount
e outh be . nt bl that this was e L their contiing
D e Gnconer any reation between the pungeney and the color of the
oy test e had found 0 be satisfctory was he physilogica st
4 e of amples which o 1 10 100300

He had examined

How do | remove this stuff?
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Capsaicin is fat soluble

Vb= Cool off!
e |

The Science
of Cooking

= Will not dissolve in water
« Pain nerves bind tight to most varieties of the
molecule — so the answer is to remove caspaicin
from the scene.
— Water and cold drinks — bad choice
» Water just spreads the molecule — oil on water. This
helps spread right to new nerves!
+ Cold — different nerve — so the signal of pain/heat will
still be sent even with cold nerve activation

Q:;c So what do you do?

r ]

The Science
of Cooking
——

Drink something that will
absorb the fat-soluble
capsaicin...
-Milk, vegetable oil, greasy
food...
-Something cold can mask
but not remove
-Alcohol will also dissolve
- High alcohol content drink
-Acidic food/drink enhances
- Pop is acidic and won’ t
help

hotter than the jalapedo pepper!

u;g Hot Sauce Recipes
S =
P
The Science
of Cooking

Main ingredients:

*Acid — Vinegar or Citric acids
« Wine vinegar will have some alcohol (not enough to do anything...)
« Helps break down cells and bring some of the capsaicin into solution

Salt — enhance other flavors

*Onion and garlic — UMAMI!!!

Tabasco vs Louisiana Hot Sauce (Cayenne and Tabasco peppers,
vinegar, salt)

- Tabasco — aged in white oak barrels for 3 years
- Louisiana Hot Sauce also aged but less spicy
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Lovisiana-Style Hot Sauce

Ingredients

5 Red Cayenne or 8 Serrano peppers
4 Jalapeno peppers

1 cup distilled white wine vinegar

2 medium tomato (optional)

1 tsp salt

1 tsp sugar

Directions
Blanch peppers (boil 1 cup distilled white vinegar and drop peppers for 2-3 min).

Add peppers, salt and sugar with % cup of vinegar to blender. Blend until smooth.

Add rest of vinegar and blend until smooth.

ie
of Cooking

——

Ingredients

Directions

Devil’s Trinity Hot Sauce!

% Tsp Dried Cayenne (or homemade flaked peppers!)

2-4 Tbsp fermented Carolina reaper or morguia scorpion paste
6-12 Fresh hot peppers (Chocolate Ghosts, 7 Pot or others, use jalapeno if you are wimpy)
2 cup Malt vinegar (can mix with white vinegar)
3-4 Roma tomatoes % Tsp Cumin 1 Juiced lemon’z Chopped Onion 1 tsp curry
Small Can - Tomato paste to taste 1 Red garden pepper

¥ tsp Paprika 1-2 clove garlic1 tsp Salt 1 tsp Sugar

1/8" tsp Potassium sorbate (optional — also trace metabisulfate)
1/8™ tsp Xanthan gum

Blanch deseaded peppers (boil 1 cup vinegar and drop peppers for 2-3 min).
Add peppers, salt and sugar with % cup of Tequila to blender. Blend until smooth.
Add rest of vinegar and blend until smooth.

Fine strain filter and pulp — return some if needed

Q;if,ﬁ Mango Pineapple Hot Sauce
The Science
of Cooking

——

Ingredients

2 cups peeled chopped Mangoes

1 cup pineapple crushed and drained

6 Habernero Peppers — Blanched in vinegar (remove seeds)
4 Jalapeno peppers — blanched and de-seeded.

1 Tsp Sugar

1 Tbsp Molasses

Y cup lemon juice

1 tsp ginger or table spoon of fresh minced

% tsp black cumin

1 tsp salt

Directions

Strain peppers and discard seeds

Blend all remaining ingredients until smooth. Adjust with lemon juice.
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Lose the seeds
Most of the capsaicin is
in the placenta not the
seeds. The thick coating
on the seeds has alkaloid
compounds which are
bitter and will detract
from your hot sauce.

Make it Stick

Most sauces will separate
bver a short period of time.
Xantham gum (a flavorless
polysaccharide made by
fermentation of three
simple sugars), will bind
water and "hold" water in
place.

Hot Sauce

Slice and remove the pepper seeds, but be
careful to leave the placenta (the ribs) behind.
Blanch the fruit of the pepper in boiling vinegar.
Reserve the cooled vinegar.

Add all ingredients except xanthan gum (2 cups

mango, 1 cup canned or fresh pineapple with .....

some juice, % tsp cumin, 1 tsp sugar and 1 tbsp
molasses, % cup each lemon and lime juice, 1 tsp
ginger and salt to taste). Blend or puree until
smooth.

Add vinegar, salt, lime or lemon juice to taste. If
you desire more heat, add more peppers.

Sprinkle % tsp xantham gum and pulse mix with
immersion or stand blender. Allow the gum to
hydrate before adding more. It may take more
than an hour to fully thicken...

Hot Sauce Basics
A simple hot sauce is
made by blending hot
peppers with vinegar.
Fermentation helps
extract and create new
flavors. Tabasco hot
sauce is made this way.

Acid Helps

The lowered pH of hot
sauce due to lemon
and lime juice as well
as vinegar acts as a
preservative. Few
strains of bacteria are
able to easily grow.
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