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Quality Detection of Xinyang Maojian Tea Using Electronic Nose and Electronic Tongue
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Abstract: In order to rapidly identify and predict tea quality, the volatile odor components of Xinyang Maojian tea and
the taste components of its infusion were analyzed with an electronic nose and an electronic tongue. Principal component
analysis (PCA) indicated that the fusion of the electronic nose and tongue data allowed a better discrimination among
tea samples. The fused data were used to develop mathematical models to predict the contents of tea polyphenol and
caffeine. Results showed that the regression coefficients of the multiple linear regression (MLR), multivariate linear
stepwise regression (MLSR) and quadratic polynomial stepwise regression (QPSR) models were all statistically significant
(P < 0.01). The QPSR model presented the best prediction performance among these models. The determination coefficients
of calibration and validation of this model were 0.999 and 0.975 for tea polyphenol, and 0.985 and 0.978 for caffeine,
respectively; the root mean square error of calibration (RMSEC) were 0.083 and 0.174 for tea polyphenol, and 0.015 and
0.048 for caffeine, respectively. The combination of electronic nose and tongue is feasible to predict the quality and chemical
composition of tea.
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Table1 Performance description of the electronic nose sensor array
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Table2 Performance description of the electronic tongue sensor array
FEIRAF AR A SRR R
CA0 (S1D) o R R A
C00 (S12) ol P R R
AE1 (S13) M7 R
AAE (S14) o eI R A
CTO (S15) o JRIVR R A




XA B5itl= 2019, Vol.40, No.10 281
13 HiE B, (RS SR R B R, K3 A

131 ZHARBRIT T S A

IANERRM AN FRA N PATHEAR, P47
FEARES 3615 A FHEA, BANTRAHS g O 2
0.019) , 45 NFHAR. BAFFAS HHA250 mL
PR T U 5 e e 45 min. THAREURE, WL R
Ml sEAEL IR, TELLRFE60s, JEVERT S0 s, mf LLEEA
i AR i LK WG IRAS, TE =25 C e e
1.3.2 ZEUBERR Y - A

IANERFM AN FRA N PATHEAR, P47
FEARES 3615 A FREA, BANTRANS g O 2
0.01g) , A5 AFHREA. TATFEASHIIMA250 mL
11100 C #IK 5 minja ik 3iE o SL 36 BT FH 253, 45K
[b1:50 (g/mL) , AEIZE=ERE ( (25+£2) C) jFidfTH
THEEE R, JHUERES5.5 min, fZEEE E KR0S,
FE S AT [A]30 s, & (AR 30 s.
133  HAbg e

KLy . ZIGB/T 8313—2008 (M %%
Ty AL AS 228 E BRI 55 SR A 43t e BE VRt 47 I
Sy WNHER S 8. S HEGB/T 8312—2013 (%5 miHEm
SE D SR RGO v R AT I E
14 HEabE

e R A B (S B — b EE, B AR
W (1) s Bk FHPCAXT Eb B — {3 38 5 P 2 Ik
FH R M 5 s R 5 0] 1 5 5 Hl 1 3 T 2 5 PC ARy
TEFE AL DG Al A5 f e 18 FH R 508 25 22 1 5 i
12T REIVAE ATV A AL = NI ATV R b ¢ Vi 2 E1 | = e/ @
FIE P ENABEAL, X3 MG ORI
AR, PCARISPSS 21.0% 58 1, % ekt (a1 14 .
Z JCEAEIZ A A K — ik 22 1 E 2P 8] 9 By Matlab 2014a
A TERL

=F (D

KA bR ED B O R IG B s 1o T35
oIPRHEZE .

2 #R55H

2.1 BETAR IR N ) AR A SRR o b

I3 AR H L A AR B B B PR AR S S A, S
F, 75 TR D A R 1) BT 43 (R R (B R AE AL .
BTN, T EAL RS2SR e AR 25 S6. ST SO
MAERK, A S NAE 2 A X3 AMEKES
B RS B o B 0T B I SO R A A B SO
LA AT S B H R IR SR BB IRAR , R RS
BRICRIE R . [FIRT, BAMEEGESSL. S2. S8miRA{ERCN

BB RN T E R BRANEY OB R Hhfk
JERER SN 77 7 UM FA i 82 45 R 5 1 IR SO 4 R — 2.

HL o R A AR B A1) R R 3 S I R g
i, Ho SR EWRE RS, —JORM . IR
fE AR Ao e I r i R AR 2 2 S AR 0 A TRl o el
T R E RN, A R 2%~ 5%
RN EEZRRY R LH, HPILRRERZEH L
BI070%~80%, SRR, WAh % 2 W b i H
AL A A IR A R RS DRI H R R B A
JEES L PP R AR AR, PTAE — S R R X 2 i
Bl -5 2% 2 By HAT TN o 8 LR E AR AR BRI |
RS RN, AR PR IRORIR T BRI Tid e b7k
RIS, Sk E R i EERR AT 2,

WIC (S Tl
0 . T2
W3S (S10) Wss (s2) = T3
W2W (59) W3S (S3)
W2s (s8) W6S (S4)
WIW (S7) W5C (S5)
WIS (S6)
a. LT A B T
CAO (S11)

CTO (S15)

AAE (S14)

AE1 (S13)

b FEL T WA A S % ) 8L
E1  RREGSREH T EEREEREEE
Fig. 1  Radar diagram of electronic nose and tongue sensor responses
to tea of different qualities
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Table3 Chemical composition analysis of Xinyang Maojian tea
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