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Fig. 1. The schematic diagram of electronic nose (FF-2A Fragrance &Flavor Analyzer, Shimadzu, Japan) (A), and its
measuring conditions (B). The E-nose (FF2A) is equipped with 10 different oxide semiconductor sensors
positioned in a chamber. FF2A system consists of a sampling apparatus, trap tube, a detector unit containing the
array of sensors, and computer program (CPU and PC) for data recording and analysis. The headspace tea aroma
was pumped into the sensor chamber and the response value of each sensor changed. The measurement
procedure was controlled by the computer program. (B) The sampling tea aroma was pumped straightforwardly
to the sensor chamber not via trap tube and analyzed by the sensors (measuring mode I). The sampling tea aroma
was conducted to the trap tube for the removal of the humidity (drying purge), concentrated by the trap tube, and
then analyzed by the sensors (measuring mode 1I)
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/1 The response signals of the 10
sensors to odour are represented
as 10-dimensional vector space

Direction of vector indicates the quality of odour

Standard odour (known odour)

Sampling odour

0=0, similarity 100%
0 >a, similarity 0%

Similarity index (a, the angle defined by the system)

Fig. 2. Principle of absolute value expression (AVE) controlled by ASmell2 software (Ver. 1.09, Shimadzu, Japan). The
standard odour and sampling odour are represented by vector. The similarity index between sampling odour and
standard odour is expressed by the angle between their vectors

Measuring mode | Measuring mode 11
(not via trap tube) (via trap tube)
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Fig. 3. Response curves of 10 sensors (chl, ch2 ,..., ch10) within two measuring modes to aroma of the green tea (Shizu-
7132) infusion. The tea aroma in the headspace of gas bag was pumped into the E-nose for 60s, and analyzed by
10 sensors within two measuring modes. Measuring time of the sensors in each mode was 120s
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Fig. 4. PCA (A) and CA (B) for E-nose response to the aroma of Japanese green tea infusions. Seven Japanese green teas:
Kanayamidori (O), Yabukita ([>), Koushun (<), Macikuo (1), Okumidori (A ), Okunosawa (V), Shizu-7132 (<)
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Fig. 5. PCA (A) and CA (B) for E-nose response to the aroma of sampling from different drying temperature during the
manufacturing process of coumarin-enriched green tea(Shizu-7132). Different drying temperature during the
manufacture of Shizu-7132: 50°C (O), 60°C ([J), 70°C (<), and 80°C (A)
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Fig. 6. PCA (A) and CA (B) for E-nose response to the aroma of the coumarin-enriched green tea (Shizu-7132) under the
different infusing conditions. Different tea infusion conditions (infusing time-infusing temperature): (1) 40s-60°C
(O), (2) 160s-60°C ([), (3) 280s-60°C (), (4) 40s-75°C (D), (5) 160s-75°C (V), (6) 280s-75°C (1), (7) 40s-
90°C (I>), (8) 160s-90°C (D1 ), (9) 280s-90°C (+). Tea sample (Shizu-7132) blended with coumarin (1 ppm) ()
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Fig. 7. Comparison of similarity indices to standards (coumarin-rich or weak green teas) between the tea sample

(Yabukita) and its treatment with coumarin
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