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FST-311. L # 13: FLAVORS IN FOOD APPLICATION

e FLAVOR

e TRIGEMINAL SENSES

e FLAVORANT

e FLAVORS NAMES

e FLAVOR FORMING PROCESSES IN FOODSTUFFS
e FLAVOR PERCEPTION

e FLAVOR: TRIGEMINAL RESPONSE

e TASTES

e TRIGEMINAL STIMULANTS

e NATURAL FLAVORING SUBSTANCES

e NATURE IDENTICAL FLAVORING SUBSTANCES
e NATURAL FLAVORING SUBSTANCES

e ARTIFICIAL FLAVORING SUBSTANCES

e SOURCES OF AROMAS IN FOOD

e HERBS AND SPICES

e VOLATILE BLENDS
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FLAVOR

“FLAVOR IS THE SENSORY IMPRESSION OF FOOD OR
OTHER SUBSTANCE, AND IS DETERMINED PRIMARILY BY
THE CHEMICAL SENSES OF TASTE AND SMELL”.

* THE "TRIGEMINAL SENSES", WHICH DETECT CHEMICAL
IRRITANTS IN THE MOUTH AND THROAT, AS WELL AS
TEMPERATURE AND TEXTURE, ARE ALSO IMPORTANT

TO THE OVERALL GESTALT OF FLAVOR PERCEPTION

o GESTALT MEANS AN ORGANIZED WHOLE THAT IS
PERCEIVED AS MORE THAN THE SUM OF ITS PARTS

12/3/2020 FST-311. V (SS+R) - Dr. Shahid 4
Mahmood Rana



FLAVOR: TRIGEMINAL SENSES

TRIGEMINAL SENSES

“TRIGEMINAL NERVE (5™ CRANIAL NERVE) IS A NERVE
RESPONSIBLE FOR SENSATION IN THE FACE AND MOTOR
FUNCTIONS SUCH AS BITING AND CHEWING”.

FLAVORANT

* A SUBSTANCE THAT GIVES ANOTHER SUBSTANCE FLAVOR,
ALTERING THE CHARACTERISTICS OF THE SOLUTE, CAUSING IT
TO BECOME SWEET, SOUR, TANGY, etc.

* A FLAVOR IS A QUALITY OF SOMETHING THAT AFFECTS THE
SENSE OF TASTE
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FLAVORANT

e A "FLAVORANT" IS DEFINED AS A SUBSTANCE
THAT GIVES ANOTHER SUBSTANCE FLAVOR,
ALTERING THE CHARACTERISTICS OF THE
SOLUTE, CAUSING IT TO BECOME SWEET,
SOUR, TANGY etc.

e A FLAVOR IS A QUALITY OF SOMETHING THAT
AFFECTS THE SENSE OF TASTE.
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“THE TRIGEMINAL NERVE (THE FIFTH CRANIAL NERVE, OR SIMPLY CN V) IS A
NERVE RESPONSIBLE FOR SENSATION IN THE FACE AND MOTOR FUNCTIONS SUCH
AS BITING AND CHEWING; IT IS THE LARGEST OF THE CRANIAL NERVES”.

Trnigeminal nerve

Trigeminal nerve

Ophthalmic
Zone
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."J )
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.- —~——

Maxillary
Zone

(
Mandibuilar
Zone

12/3/2020 FST-311. V (SS+R) - Dr. Shahid 7
Mahmood Rana



FLAVORS NAMES
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FLAVOR FORMING PROCESSES IN FOODSTUFFS

o o

chemical

Maillard Strecker
reaction | | degradation
carbonyls,
amines, carbonyls,
esters, amines,
hetero- etc.
cyclic
compounds
12/3/2020

autoxidation

flavor-forming processes

thermal
Cgrl]cégln_ degradation
sation of aminoacids
and proteins

and thermal carame-
destruction lization
of lipids
alcohols,
hydrocarbons carbonyls,
olefins, id
Icohols acids,
a 0 I’ esters,
Cz}r onyss, hetero-
I urans, eyclic
actones compounds

Y

hydrocarbons
olefins,
alcohols, || carbonyls,
carbonyls, | hetero-
acids cyclic
compounds

-

biochemical

Pl M

carbohydrates
digestion

proteins
digestion and

biosynthesis
of meta-

lipid
oxidation

alcohols,
SCFA,
diketones,
etc.
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biosynthesis bolites
alcohols, | |fatty acids,
thiols, esters,
carbonyls, terpenes,
amines, etc.
etc.

alchols,
carbonyls,
etc.




Spicy
Metallic
Astringent

Amplitude
Continuity
Aroma

Texture
Temperature

Color
Shape
Sound
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Food Acceptability

&x Food

FLAVOR PERCEPTION

“.acceptabil it':,[xf
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Sweet
Sour
Salty

Bitter
Umani

-
Personal

condition
(mood & health )

Other facts
(environment,
habituation,
social situation

- & culture)
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FLAVOR: TRIGEMINAL RESPONSE

TASTE (TRIGEMINAL RESPONSE) + AROMA

VAPOR

L

FOOD

WHAT TYPE OF MOLECULES DO YOU EXPECT TO HAVE AN AROMA?
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o SWEET

e SOUR
o SALTY
e BITTER

 UMAMI

12/3/2020

TASTES

SUGAR

SACCHARIN

ACIDS

SALT

CAFFEINE

THEOBROMINE

QUININE

MONOSODIUM GLUTAMATE
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TRIGEMINAL STIMULANTS

o HEAT CAPSAICIN
e COOLING MENTHOL
o ASTRINGENT COLD TEA

BANANA PEEL
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NATURAL FLAVORING SUBSTANCES

e THESE FLAVORING SUBSTANCES ARE OBTAINED FROM
PLANT OR ANIMAL RAW MATERIALS BY PHYSICAL,
MICROBIOLOGICAL, OR ENZYMATIC PROCESSES

e THEY CAN BE EITHER USED IN THEIR NATURAL STATE OR
PROCESSED FOR HUMAN CONSUMPTION, BUT CANNOT
CONTAIN ANY NATURE-IDENTICAL OR ARTIFICIAL
FLAVORING SUBSTANCES
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NATURE IDENTICAL FLAVORING SUBSTANCES

e THESE ARE OBTAINED BY SYNTHESIS OR ISOLATED
THROUGH CHEMICAL PROCESSES, WHICH ARE
CHEMICALLY AND ORGANOLEPTICALLY IDENTICAL TO
FLAVORING SUBSTANCES NATURALLY PRESENT IN
PRODUCTS INTENDED FOR HUMAN CONSUMPTION

e THEY CANNOT CONTAIN ANY ARTIFICIAL FLAVORING
SUBSTANCES

12/3/2020 FST-311. V (SS+R) - Dr. Shahid 15
Mahmood Rana



ARTIFICIAL FLAVORING SUBSTANCES

* THESE ARE NOT IDENTIFIED IN A NATURAL PRODUCT
INTENDED FOR HUMAN CONSUMPTION, WHETHER OR
NOT THE PRODUCT IS PROCESSED

* THESE ARE TYPICALLY PRODUCED BY FRACTIONAL
DISTILLATION AND ADDITIONAL CHEMICAL
MANIPULATION OF NATURALLY SOURCED CHEMICALS,
CRUDE OIL, OR COAL TAR

* ALTHOUGH THEY ARE CHEMICALLY DIFFERENT, IN
SENSORY CHARACTERISTICS THEY ARE THE SAME AS
NATURAL ONES
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SOURCES OF AROMAS IN FOOD

NATURAL FLAVORS
* HERBS AND SPICES (REACTION AFTER CUTTING)
* FRUIT (BIOSYNTHESIS DURING RIPENING)
PROCESS FLAVORS
* BROWNING
* LIPID OXIDATION
* FERMENTATIONS
ARTIFICIAL FLAVORS
* CHARACTER IMPACT COMPOUNDS
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HERBS AND SPICES

e HERBS: AROMATIC SOFT-STEMMED
PLANTS

o SPICES: ALL OTHER AROMATIC PLANT
MATERIALS

= ROOTS
= BUDS
= SEEDS
= BARK
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VOLATILE BLENDS

PEPPERMINT

* MENTHOL

* MENTHONE

* MENTHOFURAN
SPEARMINT

* CARVONE

* CARVONE DERIVATIVES
NUTMEG

* SABININE

* PINENE

* MYRISTICIN
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FST-311. L # 14: FLAVORS IN FOOD APPLICATION-II

e NATURAL, NATURE-IDENTICAL AND ARTIFICIAL
(SYNTHETIC)

e ACID SALTS AND FLAVORS
e AROMA OF THE STRECKER ALDEHYDES
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FLAVOR

NATURAL, NATURE-IDENTICAL AND ARTIFICIAL (SYNTHETIC)

SUBSTANCE ODOR
DIACETYL BUTTERY
ISO-AMYL ACETATE BANANA
BENZALDEHYDE BITTER ALMOND
CINNAM ALDEHYDE CINNAMON
ETHYL PROPIONATE FRUITY
METHYL ANTHRANILATE GRAPE
LIMONENE ORANGE
ETHYL DECADIENOATE PEAR
ALLYL HEXANOATE PINEAPPLE
ETHYL MALTOL SUGAR, COTTON CANDY
ETHYLVANILLIN VANILLA

12/3/202!'}/| ETHYL SALICYLAISEI'-?M V/ (SS

WINTERGREEN
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Acid Salts Description

« This amino acid's sodium salt, monosodium glutamate (MSG),
Glutamic acid Is one of the most commonly used flavor enhancers in food

Salts processing

* Mono- and diglutamate salts are also commonly used.

_ « Simple amino acid salts typically combined with glutamic acid
Gylcine Salts

as flavor enhancers

- * Nucleotide salts typically combined with glutamic acid as
Guanylic acid Salt

flavor enhancers

* Nucleotide salts created from the breakdown of AMP
Inosinic acid Salts (adenosine mono-phosphate), due to high costs of production,

typically combined with glutamic acid as flavor enhancers

5'-Ribonucleotide |+ Nucleotide salts typically combined with other amino acids and

Salts nucleotide salts as flavor enhancers

12/3/2020 23
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AROMA OF THE STRECKER ALDEHYDES

STRECKER ODOR AT ODOR AT

Gl HCHO Caramel-like, S
HzN\)LOH FORMALDEHYDE  ooft ester-like urnt sugar

Alanine T CH,CHO Caramel-like, T
HSC\HJ\OH ACETALDEHYDE spicy, fruity J
NH,
Threonine T HYDROXYPROPAN
H3C)\HLOH N Chocolate Burnt
HO~ 0O
Valine 2-methyl Ghs
o )\(U\OH .. Straw, green, Chocolate,
" ! rye bread pungent
. [ 3-methy CH; H  Bread, malt
. MOH BUTANAL )\3)\ r;aen Y Cream cheese
CHs  NH; HsC 0 J
Isoleucine y 2-methyl Eruity. est c h
SCMOH BUTANAL e~ ruity, ester, ream cheese
NH o . green
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AROMA OF THE STRECKER ALDEHYDES 40

Amino acid Strecker aldehyde Qifelr &l Qulerr el
Methionine T METHIONAL Fermented Fermented
Hac/S\/\H’LOH CH,;SCH,CH,CHO cabbage, sour, cabbage, sour
NH unpleasant
Phef?y' I IS Acetaldethde Floral, violet, Floral — violet,
alanine OH :
A, m honey, lilac
Tyrosine o  2-(4-hydroxyphenyl)-
o[ « Caramel-like Caramel-like
o NHz -@f 0
Serine O HYDROXYACETALDE
HO OH HYEHDW Maple syrup Maple syrup
NH, O
o-amino O PROPANAL :
. Caramel-like,
butyric acid /\liorl CH,CH,CHO Maple syrup Burnt sugar
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AROMA OF THE STRECKER ALDEHYDES

42

Odor at Odor at

Aspartic
acid 0
OH
OH NH,
Glutamic o 0
aCid HOWOH
NH,
Glutamine
O O
WS
MH-
Cysteine O
HS OH
NH,
12/3/2020

100 °C 180 °C

Sweet, candy Burnt sugar

Butanal and propanal Caramel like Burnt sugar
Pyrrolidone & Chocolate Hard caramel
N~ O
H
Acetaldehyde, propanal  Sulfide, smell of Sulfide, smell of
H.,S, cooked H,S
meat
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AROMA OF THE STRECKER ALDEHYDES

Amino acid Strecker aldehyde Odor at
100 °C

Phenyl-

Benzal-

glycine OH dehyde @/MH Almond
NH»

Proline
<1fo
N
H

OH
Hydroxy NH
proline ~ ™© @YD
HO
Histidine 0O

Arginine

NH 0
FJ@?\(SAGKQ’\AHJ\OH
Z NH,

Burnt proteins

Potatoes

No specific

Burnt sugar
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Odor at
180 °C

Almond

Sweet smell

Potatoes

Burnt sugar

Burnt s%gar



STRECKER ALDEHYDE

« The Strecker degradation is a chemical reaction which converts an a-
amino acid into an aldehyde containing the side chain, by way of an
Imine intermediate.

It is named after Adolph Strecker (1862), a German chemist.

0
A

HN- NH
0 N Yo (
H.0 R. H
0 2
RT)LOH X RHOH v, 70( ¢ M + CO,
NH, NH
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An imine is a functional group or chemical compound
containing a carbon—nitrogen double bond.

R3
N/
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