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Table 1. List of electroactive materials doped in the polymer membranes
No. Electroactive material Manufacturer
1 meso-Tetraphenylporphyrin manganese (III) chloride (Mn-porphyrin) Fluka Chemie AG
2 Tridodecylmethylammonium chloride (TDMA) !
3 Tri-n-octylmethylammonium chloride (TOMA) !
4 4-tert-Butylcalix[4]arene-tetraacetic acid tetraethyl ester (calix[4]arene) "
5 Valinomycin Sigma Chemical Co.
6 Nonactin Fluka Chemie AG
7 Monensin decyl ester (MDE) "
8 Tridodecylamine (TDDA) "
sy A 5ol the ot | BAS AHT e Azt 4
Home-made
e A e ARS] 4§ IRATL Felo) PR 5 A5 vhE
Y20t FHH] Y WAV WAST A& A9

mwiti channel
AD Converter

Fig. 1. Measurement system for the membrane potential of
electrodes.
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Fig. 2. Responses of the individual taste sensors in the sensor array to various beverage groups of sikhye (A), sujunggwa (B), tangerine juice
(C), ionic drink (D), ume juice (E) and green tea (F). Electroactive materials; 1, Mn-porphyrin; 2, TDMA; 3, TOMA; 4, calix[4]arene; 5,
valinomycin; 6, nonactin; 7, MDE; 8, TDDA. All symbols in each beverage group represent different commercial products.
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Table 2. Response of each taste sensor in the sensor array to various marketed beverages

Electroactive Response (mV)
material Sikhye Sujunggwa Tangerine juice Unme juice Tonic drink Green tea

Mn-porphyrin 109.25¢ 73.67° 138.00° 175.00° 97.80° 16.00°
TDMA 25.25% -18.67% 18.33% 45.67% 41.00° -34.00°
TOMA 18.25° -16.67° 75.00° 55.33° 86.00° -16.40°
Calix[4]arene -87.25¢ -65.67° 47.00° 30.50* 48.20° -30.40°
Valinomycin 55.25¢ 77.00° 117.00° 90.50° 92.80° 47.60°¢
Nonactin 81.75° 73.00° 101.00* 59.33° 67.00 31.80°
MDE 25.25° 45.67° 74.33% 53.00° 76.80° -21.00°
TDDA 26.00° 39.00* 35.00° 63.83* 75.60° -23.60°

**Means within the same row with different superscripts are significantly different at p < 0.05 by ANOVA.

Table 3. Proportion of each principal component calculated from the principal component analysis

Number of beverage ~ Principal component

Variance (%)

Accumulated variance (%)

group number

1 68.77 68.77
2 12.69 81.46
3 8.09 89.56

6 4 5.51 95.06
5 3.00 98.07
6 0.87 98.94
7 0.60 99.54
8 0.46 100.00

A? B* c D A B* c pD?

1 70.17 70.15 69.40 52.97 70.17 70.15 69.40 5297
2 14.10 14.02 15.92 17.76 84.27 84.17 85.32 70.73
3 9.04 8.06 6.30 12.34 93.31 92.23 91.62 83.06

5 4 3.58 4.27 4.70 9.28 96.88 96.50 96.32 92.34
5 1.71 1.71 1.60 5.52 98.59 98.22 97.92 97.86
6 0.80 0.95 0.95 1.12 99.39 99.17 98.87 98.98
7 0.45 0.57 0.66 0.78 99.84 99.75 99.53 99.76
8 0.16 0.25 0.47 024 100.00 100.00 100.00 100.00

“Represents the beverage groups analyzed in the five membered principal component analysis. A, sikiye, sujunggwa, tangerine juice, ume juice and
green tea; B, sikhye, sujunggwa, tangerine juice, green tea and ionic drink; C, sikhye, sujunggwa, ume juice, green tea and ionic drink; D, sikhye,

swjunggwa, tangerine juice, ume juice and ionic drink.
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Fig. 3. Two dimensional principal component analysis for the signal data on the five membered beverage groups. Beverage groups: A, sikhye,
sujunggwa, tangerine juice, ume juice and green tea; B, sikhye, sujunggwa, tangerine juice, green tea and ionic drink; C, sikhye, sujunggwa, ume
juice, green tea and ionic drink; D, sikhye, sujunggwa, tangerine juice, ume juice and ionic drink. Symbols: @, sikhye; 2, sujunggwa; O, tangerine

juice; M, ionic drink; [, ume juice; A , green tea.
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Discriminant Analysis of Marketed Beverages Using Multi-channel Taste Evaluation System
Kyung-rim Park, Young-Min Bae', In-Seon Park, Yong-Jin Cho and Namsoo Kim* (Korea Food Research Institute,
Songnam 463-746, Korea; 'Sogang University, Seoul 121-742, Korea)

Abstract: Eight cation or anion-responsive polymer membranes were prepared by a casting procedure employing
polyvinyl chloride, Bis (2-ethylhexyl)sebacate and each electroactive material in the ratio of 66 : 33 : 1. The resulting
membranes were separately installed onto the sensitive area of the ionic electrodes to produce an 8-channel taste
sensor array. The taste sensors of the array were connected to a high-input impedance amplifier and the amplified
sensor signals were interfaced to a PC via an A/D converter. The taste evaluation system was applied to a
discriminant analysis on six groups of marketed beverages like sikhye, sujunggwa, tangerine juice, wme Juice, ionic
drink and green tea. When the signal data from the sensor array were analyzed by principal component analysis after
normalization, the 1st, 2nd and 3rd principal component explained most of the total data variance. The six groups
of the analyzed beverages were discriminated well in the three dimensional principal component space. The half of
the five groups of the analyzed beverages was also discriminated in the two dimensional principal component plane.

Key words: polymer membranes, taste evaluation system, marketed beverages, principal component analysis
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