LABORATORY

Taste Sensing System
and
Coffee Application

Intelligent Sensor Technology, Inc.


rthor
CL STANDARD

http://www.coffeelabequipment.com/coffeetaste.html

Concept of Taste Sensing System
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Human

Taste substances are received at

taste receptors and change a membrane
potential. The electric signal transfers
to brain and recognizes as a taste.

Taste sensor

Artificial taste receptors composed

of lipids and polymers receive taste
substances and change its

membrane potential. Each sensor

was designed to have high selectivity
for each basic taste, and the

electric signal is analyzed by computer.
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Taste Sensing System

Autosampler
Arm with taste sensors
automatically moves

Multichannel to a sample.
sensors detect various taste

~ Sensor probe Taste Sensing System:
Artificial lipid

- membrane M the same sensitivity as human threshold
_ Ag/AgCl electrode M high selectivity for each basic taste

M interaction among taste substances

M digitization of taste information

1 Inner solution
M koku, sharpness and aftertaste
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Measurement Timeline
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1)  Reference solution 2) Sample 3), 4) Rinsing with 5) Rinsing with
reference solution alcoholic solution
§ ) Hydrophobic molecules such as bitter and astringent compounds Hydrophilic molecules such as salty and sour substances
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e . . .
Digitalization of Taste

25
2 Weber-Fechner’s law describes the
E 3 human perception of various stimuli.
@)
Q2
§ Responses in the gustatory receptors of

1 many animals increase linearly with the

0 P e logarithmic concentration of the solution.

1 2 3 ' 25
1.0 1.2° 1.2° 1.2 1.2
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20% 20% 1 scale : difference in concentration by a factor of 1.2 (=1.21)
4 scale : difference of concentration by a factor of 2 (=1.2%)

Iogl 2(CO nce nt ratlo n ) 12.5 scale : difference of concentration by about a factor of 10

25 scale : difference of concentration by about a factor of 100
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Taste Qualities Available From The Taste Sensor : Coffee Sample

Coffee taste
Sensor —
Initial taste Aftertaste
Umami (AAE) Umami not so often used in coffee Aftertaste of umami
assessment
Saltiness (CTO) Body NA
Sourness (CAO) Acidity good index for coffee NA
Bitterness (C00) Initial taste good index for coffee Aftertaste lasting taste, richness
Astringency (AE1) | Initial taste Aftertaste

Green : blended membrane, Red: positively charged membrane
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Sample Preparation of Ground Coffee

1) Grinding coffee beans in a coffee mill.
2) Put 7 g of ground coffee into a beaker.
3) Pour 130 g of hot water into the beaker.
4) Wait 10 seconds.

5) Stir gently with a spoon for 5 rotations.
6) Wait 4 minutes.

7) Filter with filter paper and allow to cool in an iced water
bath.

8) Measure the sample at room temperature.
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How to interpret the result

Acidity

Acidity

Bitterness Richness

Aftertaste of

LABORATORY

Bitterness

AN -"':: "":: Astringency

Richness
Aftertasteof / / /[ /
astringency T

Aftertaste of
bitterness

Ave. 0 Brazil Ave.

o
rn S e n t Intefligent Sensor Technology.\nc

4 Astringency astringency

Aftertaste of
bitterness

~ Umami

Coffee body

Coffee body

[0 Colombia EX

@ Bitterness > coffee bitterness
@ Astringency > coffee astringency
@ Saltiness - coffee body
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Coffee

By adding milk, bitter was
masked and increased
richness.

Coffee : 7
Milk : 3
Coffee : 5
1= Milk: > Coffee with milk
Richness “‘a

Coffee : 3
Milk : 7
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Optimization of coffee taste and price

Development efficiency and cost reduction

Taste database with taste sensing system
(1) Coffee beans price and taste data
(2) Target product and taste
(3) Calculation of minimal cost
- 10% cost reduction on average
- Reduction of the number of beans

Biochemical Sensors edited by K. Toko,
Pan Stanford Publishing (2013)
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Science and Technology to
Produce Deliciousness of

Foods/Medicines and Ensure ————
the Safety (2012) CMC INFORMATION
Publishing
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Blending Coffee with Optimization Software

Targeting Blue Mountain coffee

Acidity Bitterness
Blue Mountain No.1

(L:20) 0 0 0
Colombia (EXC) (L:18.5) 0.61 0.68 0.08
Brazil No.2 (L:18.5) -2.65 -0.07 -1.57
Brazil No.2 (L:20) -0.61 -0.7 -0.63
Brazil No.2 (L:21) 1.3 -1.19 0.16
Blended 0.18 0.13 -0.09

Colombia (EXC) (L:18.5)

Sourgess (acidity)

Aftertaste of 1

umami - Bitterness

Aftertaste of

Astringenc
astringency gency

Aftertaste of

. Umami
bitterness

Saltiness

Brazil No.2 (L:20)

Sourr%ess (acidity)

Aftertaste of .
. 1 Bitterness
umami 0
Aftertaste of

. Astringenc
astringency gency

Aftertaste of

. Umami
bitterness

Saltiness

Astringency Umami Saltiness Aftertaste of bitterness Aftertaste of astringency Aftertaste of umami

0 0

0 0 0 Lvalue Bleded ratio (%)
o o oo >3 Colombia 185 49.9
0.1 -0.14 -0.53 -0.29 0.11 Braz!l 18.5 203
2019  -0.92 -0.48 0.17 0.62 Braz!l 20 7.4
-0.06 -0.74 -0.11 -0.14 0.12 Brazil 21 22.5
Brazil No.2 (L:18.5)
[Target]
Sourgess (acidity)
S idit
ourgess (acidity) Aftertaste of 1 Bitterness
Aftertaste of 1 Bitterness umami ]
umami 0
Aftertaste of . Aftertaste of
Ast ;
astringency singency astringency Astringency
Aftertaste of Umami
bitterness Aﬁertaste of Umami
Saltiness bitterness
Saltiness
Brazil No.2 (L:21) [Final result]
Sourness (acidity)
Sourness (acidity) 2
2 Aftertaste of 1 .
Aftertaste of Bitterness umami , Bitterness
umami 0 Blended
Aftertaste of Aftertaste of

Astringency

astringency

Aftertaste of

. Umami
bitterness

Saltiness
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Astringenc
astringency gency

Aftertaste of

. Umami
bitterness

Saltiness
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Ground Coffee Taste Map

AGF

AGF
Maxim
Special Blend

Special Blend

2 -

uUccC
Special Blend

Bitterness

AGF
Maxim
Mocha Blend

-3

Key Coffee
Rich Blend
1 /, 9
ucc
Gold Blend Key Coffee
Mild Blend
Key Coffee
Special Blend

[

Bt ucc
S 5kiad Mild Blend

L
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& |TOPVALU SELECT
n BLACK | BLACK
4 - =
: TOPVALU
TULLY’S e -
u BLACK Black Coffee e —
TOPVALU
3 Fair Trade “ BLACK
Black Coffee g&

-—e ——— 2 |
2 FIRE
o) BLACK [l
- 1 BOSS
- %_?)D_# PREMIUMU BLACK
m EBLA(iKI PREMIUN
a BLACK

oo we B SSOH

NOVId

SE‘VEN Premium ‘]

GEORGIA BLACK GEORGIA

Flovor Black
BOSS

-1 1 SILKY BLACK

Feb. 2016
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Canned Coffee Taste Profile

Acidity Acidity Acidity Acidity
3 3 3

Bitterness  Aftertaste of /\ Bitterness : Bitterness ; Bitterness
\ umam umami umami
Astitedngie of II A

astringency v ‘/
N !
\ ’ Aftertaste of
Aftertaste of Umami Aftertaste o \\(, . Aftertaste of g . bitterness Umami
bitterness bitterness \/ Umami bitterness mami

Aftertaste of
umami

Aftertaste of
AstringeRresingency

Aftertaste of
astringency

Aftertaste of

Astringentigency

) Saltiness
Saltiness Saltiness Saltiness
Ave. B¥BOSS BLACK Ave. EIGEORGIA EMERARUDMOUNTAIN BLACK Ave. BBGEORGIA EUROPEAN Ave. EISEVEN Premium GEORGIA BLACK
- idi Acidit
3/-\C|d|ty ?C'd'ty Acidity 3 Y
3

Aftertaste of
Bitterness umami

Aftertaste of

Aftertaste of ]
Astringeftljingency

Aftertaste of
AstringgiMyency

astringency

Astrirfgéaciaste of
astringency

Aftertaste of

. . Saltiness
Saltiness Saltiness Saltiness
Ave. OFIRE BLACK Ave. OIFIRE Fresh Bean 100% BLACK Ave. BuccC BLACK Ave. EBPOKKA BLACK
Acidity Acidity Acidity
3 3 3 Aftertaste of
Aftertaste of Bitt Aftertaste of Bitt Aftertaste of umami
umami itterness umami itterness Bitterness

umami

Aftertaste of Aftertaste of
Asmnge'ﬁ’ ey Astringerasfringency
astringency

Aftertaste of
astringency

. Aftertaste of
Astringency
astringency

Aftertaste o Aftertaste o Aftertaste of )
i i . Umami bitterness
bitterness Umami bitterness Umami bitterness
i Saltiness
Saltiness Saltiness Saltiness
Ave. BITULLY’S BLACK Ave. EITOPVALU Black Coffee Ave.  BITOPVALU Fair Trade Black Coffee Ave.  EITOPVALU SELECT Black Coffee

o
rn S e nt Intefigent Sensor Technology.\nc

U.S. Distribution & Service Coffee Laboratory 589 Rappahannock Drive White Stone Va 22578 TEL (804) 318-3686


rthor
CL STANDARD


Difference in Paper Filter

< Standard filter > < Waved filter >

Acidity Acidity
Richness | _ 0 é | Bitterness Richness | 0 Bitterness

0

\\ Astringency

(oo
u

1 3l
}3\

Aftertasteof / / / . \\ Astringency AfterFaste of //
astringency \ / astringency '

Aftertaste of =~ Umami Ave. O 63(1st) aftertaste of " Umami Ave. O w(Glst)
bitterness — bitterness
Coffee body — Coffee body

filita

103

Same coffee
Same paper material
Brewed with KW102

Paper filters were provided by Kalita Co., Ltd.
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Lighter

Roasting Degree

Darker
16

A\
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(aftertaste]

Ave. DOgrail NY-2light roast
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//
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Ave. DO Colombia Excelso light roast

A
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//
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Ave.  DOCclombia Excelso medium roast

Bitterness
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7 Um
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(atertaste) -( Saltiness

y
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(Acidity)

Ave.  DOCelombiz Supremo medium roast

Astringency

Um
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Bitterness), =
(aftertaste) T
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Ave.  DColombia Excelso dark roast

—A(saltiness -

Bitternes: =
(aftertaste)

UM Rertaste) \\

//
wdggirener [/}
aftertaste]

Ave.  OColombia Supremodarkroast

Bitterness'
(aftertaste)

Ave.

/
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Umami

=Y
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-
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DOGuatemala EPW light roast

\
Bitterness
(aftertaste)

Ave.

Umami

DGuatemala EPW  medium roast

99489 3ullseoy pue sueag 9340D

\
Bitterness \.
(aftertaste)

Ave.

ournes
{Acdity

DGuatemalz Cooperated with UNIMAT PRECIOUS Co.,Ltd.
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Lighter

Roasting Degree

Darker
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\\ Astringency ,’/:’l//
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Ave. DGuatemala SHB light roast Ave.  DEthicpia Sidamo

-, Astringency Umami

O\
\
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(aftertaste)’ ’/

(aftertaste) |~
3

Saltiness

G4 light roast

[aftertaste]

Ave.  DGuatemala SH8 medium roast

Sourness
cidi

Sourness
Acidity)

Ave. DlEthiopia Sidamo G4 medium roast

Saltiness

i Umami ~ : Umami
Astringency Umami i _, Astringency ¢
( (aftertaste) ASUINBENSY 1 g acta) . e (afwemm/)
\ / /
//
\\. .\\. //
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Bitterness - - — o saltiness Bitterness . Saltiness itterness |\
(aftertaste] (aftertaste) ~— (aftertaste) (aftertaste)
Sournes:
{Acdity)
Ave. D Guatemala SHB dark roast Ave.  DEthicpia Sideme G4 dark roast Ave.  DEthicpia Sidamo G2 dark roast Ave.  Dindonesia Robusta A

\\
\ |, Astringency
/ Umfﬂ’“‘&nastel \

X \ \
Bitterness '’

(aftertaste)

Ave.

DEthiopia Sidamo G2 light roast

/
Astringency / /

Saltiness

ourmess
(Adidity)

Ave.  DOlindonesia Robusta AP-1 G3 light roast

Bitterness
(aftertaste)

Ave. DEthiopiz Sidame G2 medium roast

U"‘aamnastel

Saltiness

(aftertaste)

Sourness
Acidity]

Ave. DOindonesia Robusta AP-1 G3 medium reast
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Coffee Beans : Grain Size and Taste

B Beans : UCC Gold Special Special Blend
B Mill : Kalita Nice Cut Mill
B Grainsize : 1,2,3.5,6, 8

B Brewing : Recommended method by Insent

u\uu by,
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Blended with various
coffee beans

U.S. Distribution & Service Coffee Laboratory 589 Rappahannock Drive White Stone Va 22578 TEL (804) 318-3686


rthor
CL STANDARD


Acidity
3

Aftertaste of
astringency

Aftertaste o
bitterness
Saltiness
Ave. (m) UCC-8
Acidity
3

Aftertaste of
umami

Aftertaste of
astringency

bitterness

Saltiness

Ave. (m) Ucc-2
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Aftertast aml
bitterness \/
Saltiness
Ave. DOyccs
Acidit
3 Y

Aftertaste of /
umami

)

-/ )
astringency \v V/

Aftertast

bitterness N”/ Umami

Saltiness

Ave. (m) UCC-1
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Acidit
5 y

Aftertaste of
umami

Aftertaste of .
. Astringency
astringency /
Aftertaste .
. Umami
bitterness

Saltiness

Ave. Byccss

Comparison from the average of all results
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