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An electronic nose for bamboo shoot identification
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Abstract: To establish a method that could determine species of bamboo shoots, an electronic nose system was
used in this study to measure odors from bamboo shoots. The electronic nose characterized the odors of eight
different species of bamboo shoots. Discriminant models were developed using principal component analysis,
linear discriminant analysis, and hierarchical clustering analysis. Then a loading analysis was used to indicate
differences in odors according to data processing. Results showed that the bamboo shoots were accurately dis-
tinguished from one another with a high degree of discrimination. With the loadings analysis, sensors W5S,
WIS had higher contribution rates during testing bamboo shoot samples. These results meant that electronic
nose could be used to discriminate species of bamboo shoots. [Ch, 5 fig. 3 tab. 15 ref. ]
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Table 1  Details of 8 different bamboo shoots

EIRs LS & 7 HL
1 M2847 Dendrocalamopsis valida AT )8 Hh B B P SRR 20 AT R 4
2 284 Dendrocalamopsis oldhami AT )8 A A R T R T AT E AT YA
3 P2 ZE AT Sinocalmus affinis HATIE PO B T R T Bl I A AR R A
4 A EH AT Dendrocalamus aspera HAT )R 75 A T T R X B B
5 P4 Arundo donax PRI A A B T R T A E AT YR
6 PELEAT Bambusa pervariabilis x Dendrocalamopsis grandis WA & PO B T R Bl Il AR R A
7 1 3k ¥ AT Bambusa rigida AT PO BT R Bl Il A R RS
8 BAT Phyllostachys edulis NI J& bR =1 P W F PR = WA e
1.2 {4z
328 R 78 [ Airsense 43 ) 22 7 () PEN3.S % (i 4% %2 PEN3.5 b5 R HitaE
Xl TE, BETETEHEEREER RS . S ERLS Table 2 Sensor array and its performance
Mgl . (5 S0P R S 5F 3 FhOIReas R ALl . KRB IRAS BT S R A R P Efif i
Mg 1 10 AN ) B <6 s A AL AR AR L (FR 2), e ! WG FEfeay, A%
TFRMBCOMA . RN (S BB R e 2 W IR, WRRIEER R
IR % G SHIIAHL P% G 9 LI G/G, P e am .
. 4 W6s F X E A R
1.3 FHi& e e o
SRBICS ¢ (TR, BT 10 mL KWL . e et
i ” 6 W1S R R A
FRIRRIET . THRFHE | hEWE, SREE 5 wiw s
3W AT, WEBEFWT PR R 400 mLomin™; 8 W2S  XFEE . R R
SRAEWIE] : 60 s; JEVEMTE : 100 s; 50 s AbFR e IR 9 W2W RSN, X BLERALY R K
T R S AELAE SR 4 B B ] o 10 W3S XK BTk A

1.4 HiEALIE

ARWETER I LRI T7 547 . 3 rBrik (principal component analysis, PCA), £ 5 %
(linear discrminant analysis, LDA), i fuf il 28 43 #7  (loadings analysis) 143 |2 2 2 43 1 #2: (hierarchical
clustering analysis, HCA), PCA FJJHRE4ER AL, 02 DR EE AL D BULA 256 35 br DT B IR AL 1Y



933 B 3 M WRMELT A v S AR AT S SR Hh A 1oz 497

MERE, R EZGEE . —BIELT, MTTHIRRIAT] 80% LA I, RIAT I\ Jy i 5 i Y. LDA J2& ¥ e 4t
AR ORE A 1550 B iR AR ) e i 25 (0], LIS B IS0 2805 B0 R 48 R I 2 Al 4R RO O 0 B — Ay
RRFIEAIRO 5, REAS B R BEH X 3 A Rl RO RE ARG, TR IR AR 25 i) R K50 ) R o35 8 & S e
i i SPSS BRAFHEATHE A RS, 3 B AN TR A S5 R o A AR B L
2 #HREH
21 BFEXARMEMENE S
P T S HL 7 550 7 A AU W o A G DU 5 3R A 1) 10 A 8 et e 7 {8 18T (181 TA) AR 35 6 (18] 1B)
PLBATS 0. NP LA T BEE ERERS R840, FEXT R B R G/G, S thdsgm, i3mAMHE, K5
WA AR, RGBT, B PN T 1 R IERER, Jl a WLEE AT DLk B A AR A% SRt A7 %
SRS DRI LA R B, FEBAT S, ma N AR A R R AL s WSS, O M W2W, X %
BT B S B B R R R A S Y BT ERUE Y

-
A B
IﬂI
6 L [}
- WIC
5r = W3S T W5S
- ° WIC / P
4} u " WS5S
O * Wic W2w
S x W6S
x W5C
A WIS
* WIW w2Ss
= W2S
- W2W L
A W3S WIiWwW 4 WwW5C
0 : : : W1S
20 40 60
t/s

A1 10 MR BT 244 FAE R 0 vh 2 2 (A) Ao F 5 B (B)

Figure 1 Results of detection of different bamboo shoots
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Figure 2 PCA analysis of different bamboo shoots Figure 3 LDA analysis of different bamboo shoots
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Table 3 Squared euclidean distance of different bamboo shoots
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Figure 4  Loadings analysis of different bamboo shoots
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Figure 5 Hierarchical cluster analysis of different bamboo shoots
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