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= sensory property of food perceived by chemical senses

e.g. floral, fruity,
woody, herbaceous

/%am is the most contributor to flavor

Taste sweet, sour, salty,
(qustation) pitter. and uman

Chemical feeling . pungent, cooling,
(chemesthesis)  astringent, tingling

r ) .
Multi-sensory experience |

} -
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Olfaction
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An unexpected finding!

Every simgle olfactory receptor cell expreises one
and anly ane gene af il the genes that code for
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sweet, herbal, woody
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violet, sweet, woody

o o rancid, sour, repulsive

sweet, orange, rose

O o wany, cheese, nut-like

O fresh, rose, oily floral

MOCAFIED AFTER LMD, BUCK AND COLLEAGUES IN CELL WOL 26, MARCH 5, 1983
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N2 Compound

1. | Methyl butanoate * All aroma compounds are not equally
S contributed to food flavor.
5 .'E-&zt:y!.hlt * Different concentrations of aromas result in
Z E;E:i :::TIZ:E t different odor characteristics.

=2-neéxenyl acetate

9 | Hexyl acetate

10 | E-2-hexenyl acetate

11 | Mesifurane

12 | Linalool

13 [ Myrtenyl acetate

14 | Methyl-2-aminobenzoate
15 | Methyl cinnamate

16 | gamma-Decalactone

17 | (Z)-Nerolidol

18 | (E)-Nerolidol

WO/

methyl cinnamate
13 (guava)
15

ethyl butyrate \(O\,f

(fruity) )—{ 14 1
/\j\g/\ " ° ’
: furaneol éK/\/\/
pa

(caramel)

y-decalactone
11

(creamy peach)
12 16

Unigue flavor is a result of amixture'ol
aroma compounds. L “L

718

https://www.sensenet.net/food-case-studies/

https://www.washingtonpost.com/business/2019/11/04/inside-little-known-world-flavorists-who-are-trying-make-plant-based-meat-taste-like-real-thing/
https://www.flavornet.org/flavornet.html
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Flavor

The most important attribute in food selection and acceptance

Food & Beverage Purchase Drivers Over Time
(% 4-5 Impact out of 5)

85% Taste
VAPl Price ¥
64%
58% Sl Healthfulness #
48% o

Environmental
Sustainability*

2006 2007 2008 2009 2010 20T 20712 2013 2014 2015 2016 2017 2018 201@ 2020 2021 2022 2023 2024 2025

Source: https://ific.org/wp-content/uploads/2025-IFIC-Food-Health-Survey-Full-Report. pdf
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Chemical , Human _  Maximizing

compatibility perception satisfaction
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Why does flavor pairing
matter to the food industry?

e Sensory value

* Health value
 Sustainability value
e Business value
 Scientific value
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Evolution of Flavor Pairing %

Anciant- Middle ages m m

Indigenous knowledge,
trial-and-error

Food pairing hypothesis Food-bridging

Al-assisted flavor design,
deep learning, big data

Physiology of flavor Flavor network
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Figure 2 | The backbone of the flavor network. Each node denotes an ingredient, the node color indicates food category, and node size reflects the

ingredient prevalence in recipes. Two ingredients are connected if they share a significant number of flavor compounds, link thickness representing the
number of shared compounds between the two ingredients. Adjacent links are bundled to reduce the clutter. Note that the map shows only the statistically
significant links, as identified by the algorithm of Refs.”®*’ for p-value 0.04. A drawing of the full network is too dense to be informative. We use, however,

the full network in our subsequent measurements.

Source: https://www.nature.com/articles/srep00196
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FE@BPAIRING aroma connections

THE SCIENCE BEHIND asparagus + cherry
sREAT INGREDIENT
AIRINGS

7ngredient pairing

Step 1: Determining an ingredient’'s aromatic profile

At Foodpairing® we begin by determining an ingredient’s aromatic profile
using gas chromatography coupled mass spectrometry (GC-MS). A single
ingredient such as ginger may contain several dozens of different aroma
molecules, though in reality, only the most dominant compounds are actually
responsible for its signature scent.

Step 2: Calculating pairings

From these results, our scientists then isolate the aroma data relevant to our
sense of smell. Qur team has developed algorithms that calculate the
compatibility of different ingredients based on their aromatic profiles. Cherry
and asparagus, for example, are a perfect pairing because they both
share similar floral and green aromas.

Step 3: Adding the data & algorithms to the database

Each time you select an ingredient our algorithms calculate possible aromatic
matches. Remember that the greater the ‘aromatic match,’ the more likely it is
that different ingredients will combine well in a recipe. Use our tool to find
complementary pairings, while you as a chef create the perfect balance
between Taste and Texture.

Source: https://www.foodpairing.com/the-science-behind-great-ingredient-pairings/
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Theoretical Strategy

Intellectual / Cognitive approach

1) Conventional pairing
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2) Complexity pairing
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2) Complexity pairing...

CHOCOLATE CANDIES

=] B 41,6302 {6 POES

4 ENEAD FOLD TEAR »

TTER WAY TO p,
KBTI Pack | B&J

Sp { IGE ) EANUT BUTTEM
NUTRITION . ——— - r JELLY STOUT

FEEDING YOUR ACTIVITY
ANYTIME, ANYWHERE.

389 (1.3402)

Fluency

d-jelly-sandwiches.html
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2) Complexity pairing..
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Molecular conceptual (shared volatile compounds)
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Perceptual approach

Similarity Contrast
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Perceptual approach..

Lt .-?‘9‘ L o e ¢ .:1 . .
Emergence Modulation (enhancement) Modulation (suppression)
17
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Practical Framework

Consumer insight
Sensory target

Flavor driver analysis
Pairing strategy selection
Prototype development
Sensory & Consumer test

N O U s WwN e

Commercialization



Beverage Flavor Pairing Worldwide /

unction usion ulfilled uturistic

not option without border in faith wild card
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unction not option

> Botanical / Flower

Lim
Prebioticesod

Neturally, flav, a

Olherrmun,i r"l?dl Lwith

Sources:

https://drinkolipop.com/pages/ingredients

https://www.beveragedaily.com/Article/2025/02/19/coca-colas-prebiotic-drink-joins-gut-health-stars-olipop-poppi/ 20 | KU
https://www.amazon.com/Recess-Magnesium-Supplement-Drink-Strawberry/dp/B08QM4JBD8?th=1 —_—
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Mango

Passionfruit
Guava
Pineapple

W 4 M
STARBUCKS A A 5“%-'*
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» Aromatic citrus
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> Refresher

Feel-Gooo |
WATERMELON
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INTRODUCING

Oleator

Starl;uc.ks Reserve® coffee infused with Partanna®
extra virgin olive oil. Velvety smooth. Deliciously lush.

GOLDEN FOAM™
COLD BREW

OLEATO™ CAFFE LATTE OLEATO™ ICED CORTADD
WITH DATMILK

i
i

Starbucks Rolls Out JESegeatd |
511 Nationwide with SuperYou ‘ N

T
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» Herb & Spice

SDULHER N TIER

EWING €O =

COLD DRINK

INFUSED
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STRAWBERRY BASIL

STRAWBERRY
BASIL

Made from Organc

Botanical Essencts WITH WATQURAL FLAVDE

& Extracts

ZERO CALORIES TRNGY & LIGETLY SWEET

ETIO SODIUM
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== Camomile
+ Ashwagandha
== Vitamin E

= o5,
FISHERMAN'S FRUITS
MINT SH
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usion without border

» (Cross culture

Grape Tea
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» Global influence
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» Heritage
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ulfilled in faith

Mizo
COFFEE

SELECTION

blume

aiNCERBREAY

COFFEESS

SELECTION

Aképillusztricid. | Image from Freepik i : .".} Lt P
*Atermék Gsszetevdi kozott a kavetartalom 100%-a arabica kave
“A100% Mizo tej atermék teit;;té!mér jelsli. ] 4

35 | KU



uturistic wild card

> Swicy (sweet + spicy) / Fricy (fruity + spicy)
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> Swangy (sweet + spicy + tangy)
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» Swavory (sweet + savory)

38
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> Sweet + Spicy + Savory

SNt = o
e * 6 FLOZ (200ML) 0%

39 | KU



» Umami synergy
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@ theroost916 - Follow

theroost916 131w

MSG Soundsystem cocktail - a
harmonious blend of Japanese

MSG SoundsYSEem Whisky, Sweet Vermouth, and Sake,

with a hint of Benedictine and our

signature Umami Bitters.

Walk into The Roost today and see
what MSG Soundsystem's all about!
#followthefeather #

®

@I joshuasidneyblackman 131 w
" HHBHHDG

Like Reply

i

midtownchadbrown 131 w
Love what y'all are doing over there

AT R

Qn Qs 7 W

23 January 2024

Log in to like or comment.
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Meninl Focus

*
Energy
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Strawberry Lavender

Sweet calm at sunset — ripe
strawberry softened by lavender’s
floral stiliness, a moment of
evening balance.
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7-ELEVEN
FAMOUS DRINK COMBINATIONS

lce Cup

b -
Strowberry Milk Vanilla Coolish lce Cup
' W ' : i
Matcha Latte Coffee Jelly Ice Cup
2 '
LE
+ |[Femm =
- N
B e
Pocari Sweat Leman Ice Bar Ice Cup

Calpis Fruits Soda

-

Strawberry
Milk Shake

3

Matcha Coffes
Jelly Drink

Lemon Pocari
Cooler

walotu
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» Multisensory experience
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Triggered 4 MILLION conversations around the world.

NIC SWEETENER

— C0-PRODUCED BY UNIVERSITY OF OXFORD —
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STRAWBERRY COTTON CAR .ﬂ .

| GLITTER RINK BOWES
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Key takeaway

* Onesize does not fit all

* Flavor is dynamic system
 Don’t be overwhelming

e Aroma is linked to memory

 Dare to fail, dare to try
* Always validate with consumer testing
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r L
Flavor Is King,

Balance Is key,

Pairing Makes it Possible.




THANK YOU

Asst. Prof. Yaowapa Lorjaroenphon, Ph.D.

Phone: +662 562 5020 @D FACUTYOF
Email: yaowapa.l@ku.ac.th @ FOOD SCIENCE & TECHNOLOGY
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