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Objective and Relative Sweetness Measurement by Electronic-Tongue

g

_||‘_/|\_Cl)_:‘*’ Ll—tl%’**’ _?_%_CDI'?_I_I-***

So Yeon Park*, Sun Young Na**, Chang-Hwan Oh***

8 9% Astreert®] E-Tongues o8& o4 & £ 9ste] A= 779 A T PKS 2 NMS A7} 1
A2 A4EAh PKS 2 NMS AME olgs) Age ngd, 33, ey 2 4delF, 5% 10% 2 15% 4%
=4 A3, AdelE B AP FE Sl w Aemel ¥t vivgte], HFAom NMS AAs
g9t 54 AMR Agetdnh ol PWEe & F 5% §9% EE AME 243 PCAGAR B4 T4 U
o= ﬂﬂﬂ Ao M= DI (AEA)Fe] -0.12 AuE 45 7F o] PEo, NMS AlAwt 3
A FAE gl 3 B AdEEe] doA ‘ﬂ/‘i Eiay

0022 Algte] mztez 2% 94 B *JEH@ QUIE el E 9 %«1
3

¢

o]

oro

71—7_|

3

1
0.99

%

o

o
=
L
AR

%]

o
<
N

=2 [‘lr_l
»

R0 AR, A4, PR, A8, vz

Abstract Sugar solutions (5%, 10%, 15% and 20%) were tested by seven sensors of Astree E-Tongue for
selecting a sensor for sweetness. NMS sensor was chosen as a sensor for sweetness among two sensors (PKS
and NMS sensors selected in first stage) by considering precision, linearity and accuracy. Sugar, fructose,
glucose and xylitol (5%, 10% and 15%) were tested by E-tongue. The principal component analysis (PCA)
result by E-Tongue with seven sensors at 5% concentration level of four sweetners was not satisfactory
(Discrimination index was —0.1). On the other hand, the relative NMS sensor response values were derived as
1.08 (fructose), 0.99 (glucose) and 1.00 (xylitol) comparing to sugar. Only the E-Tongue relative glucose
response 0.99 was different from 0.5~0.75 of the relative sweetness range reported as the human sensory test
results. Considering the excellent precision (%RSD, 1.53~3.64%) of E-Tongue using NMS single sensor for
three types of sweeteners compared to sugar in the concentration range of 5% to 15%, replacing sensory test of
sweetened beverages by E-Tongue might be possible for new product development and quality control.
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Figure 1. Astree E-Tongue used in this Research
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22k FujAle]Eoll A FA5ITE E-Tongues 2021
d =919 Alpha MOSA}F (Toulouse, France)9] ASTREE
Electornic Tongue V5 (48 position®] autosampler
AEE AMSEATE 71719 Al rA s Al
o] AMEEE= conditioning, calibration, diagnostic %
rinsing & A1¢F, HCl 0.1M & 1M, 2 NaCl 0.1M 52
Alpha MOSAIA G432, mono  sodium
glutamate (MSG)+ Glentham life sciences (Corsham,
UK)olA F43tsith

carousel

2. 49 9
1) AlA st 9 S5 F)
E-Tongues AH&- 3}71 A AlMe] tAgskE s A
< (2T, F= °oF 73%)°ll A4 conditioning (1A17F 30%),

calibration (1A]137}), diagnostic (20%) FAS A3
t}. Conditioning ¥ calibration Y7li= " A A4 99mL +
HCl IM) ImL' Z#)al diagnostic @Al '"AASF
90mL + HCl (0.1M) 10mL’, "AA4 90mL + NaCl
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Figure 2. PCA results of E-Tongue sensors’ responses for
(Above) 5~35% and (Below) 5~20% sugar standard solutions
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Table 1. Recovery (accuracy) of 18% sugar solution measured by

each sensor

2. 2 U0|E 5%, 10% ¥ 15%0i TSt PKS 2 NMSAHIAQ|
g7 43S ¥ RSD%

Table 2. PKS & NMS Sensor response mean value and %
RSD for each sweetener with 5%, 10%, and 15% concentration

PKS NMS
Mean RSD% Mean RSD%
Fructose 5% 1984.26 12.48 3804.96 8.80
Fructose 10% | 193394 13.58 3709.89 10.00
Fructose 15% | 1963.48 1345 3748.39 9.86

Xylitol 5% 2018.10 12.69 3642.85 10.56

Xylitol 10% 2045.86 12.17 3501.13 10.41

Xylitol 15% 1972.38 11.47 3311.20 10.11

Recovery
Formula R?

(18%=100)
AHS y = -49306x + 1040.6 0.989% 183.0
PKS y = -28253x + 964.67 0.9929 976
CTS y = -0.632x + 31505 0.1090 Ext"
NMS y = -32.333x + 27665 0.9936 102.67
CPS y = -15612x + 2960.5 0.9906 255
ANS vy = -04482x + 3020 0.2653 Ext”
SCS y = 3872x + 4016 0.9823 200.8

1) “Ext” means the sensor response was extrapolated.

PviRel sEE AAG B4
7 g (5%, 10% 2 15%)°l tigk PKS 2 NMS
AA dlelEgke] RSD% 32 ZH7} 1059% 2 855%

Avk= 17 30] Ubehlch PKS

27O
RgES 717t

Sugar 5% 1583.86 10.20 3582.52 791
Sugar 10% 1394.22 8.10 3470.56 6.24
Sugar 15% 1243.90 5.86 3351.48 557
Glucose 5% 1905.83 9.65 3672.77 7.01
Glucose 10% 1814.56 8.80 3420.01 8.04
Glucose 15% 1736.69 8.60 3222.13 8.05

Average 10.59 855
o y=-4.572x + 2057.8
L{Z =0.3796
=

% - y=-2.078x +1981.3
g \2 =0.1688
%2}

. y=-16.914x+ 1988.2
8 R?=0.9979
12}

5 e ? - Sugar
2 = Fructose

y =-33.996x + 1747.3 i
R? = 0.9956 Siital

2 s 6 s 10 1 1 16 18 0

Concentration (%)

Q 0 .

2 y=-9.507x +3849.5

8 o R?=0.9881

§ = y=-33.165x + 3816.7

S R?=0.993

@ wo V=-23.104x+3699.2

g RZ=0.9997 . Sugar

D a0 = Fructose

y = -45.064x + 3888. Glucose

- R?=0.9951 - xylitol

Concentration (%)
32 3. 5%, 10% ¥ 15% sx2| 45 Zo|=of it PKS &
NMSHMIMe| 23 =M
Figure 3. Response Curves for four sweetener (5%, 10% and
15%) measured by PKS and NMS sensors
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Table 3. Relative sweetness of four sweetners measured by
E-tongue NMS sensor (sugar is assigned as 1)

Relative sweetness %RSD

Sugar 1.00 0.00

Fructose 1.08 2.32

Glucose 0.99 364

Xylitol 1.00 153
v. & 2
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