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fr s A E L . AT AT R HRE S TRAL B R O R A TR 7 RIR I 2 2R A LT AR R S A0
ASCL DTG A A 38 Al 7 o A AR AN ) s R A 8 A AN S B AR v o B LR 2 B9 L
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JEAE VR HE T OB Y T TS P R A R AE — S R R RO L B R RO e A
& HREX AR A 5 AR G 22 ) B 4 T K 2 TR R T A 2 S R S B, AT e = R AR 5 A B S
Ll PG, B0 UE B S BORAE A [R) AR 53 3 Y 0258 7 A0 00 5 T T AT M S e JE BE. TG, AR SCRE R —
7R, HAM SR T %5 — B R R (2006 — 2015 4F) 1935 15 20 A bR e BE S BF 98 41 KL, R
FIFE R Airsense 22 ® 19 PEN3 B4 20 7 5 f L F 5 Winmuster $00F F A7 19 BB U0 J5 2 2047 3 5L
53 Hr (Principal Component Analysis, PCA) . 4P #5143 Hr (Linear discriminant analysis, LDA) Flf& &%
DX 43 BT R 53 BT (Loadings) X148 . 25 R A AT 40 0 AR, DU Ay 35 0 S0 2% 4500 o Jot 34 1)
A A5y S5 8 A ST S IR A3 AT i o TR 56 AF B S R A T A A 1 T AT

1 #HEMTTE
L1 B

A AFIEEAR 03 (2006 — 2015 4F) H TGS FRERE (CET0F25)  BUMG . 357 g o B XLTL A 28 25 M A5
FRITAE L ml R AL

1.2 #igK
BE S gk, Bk, 18.9 L, RHIBRE & MERITIEA .
1.3 U&|EH

PEN3 AMEHE L 7 5 (FE[E Airsense AR, % 75 2 i AL R FEY | 55 Ak BEATH DL K B =R
Wl R G A D RERE IR L. Hovh A2 IR MR 10 A4 R SR ) UL SRR AR 2 (R IR AR PERE AN SR 1. AL T 5%
AN [vi) A2 SRR A DN 3] 79 A0 o £ R RIS T A o v 4 B4 0 |9 B A A1, A T o R b Y B el T Y 10
AT [ 46 Ja AR AL 0 A SRRt i A G 00 3 R b A i 10 A 5 A A% S 2 B 0 A 4 R ME SR I L R G 5 &t
P i AL B AL B A B S GO M ELME . B G/GO. G/GO (RS fL R R T &/ AW i & = B A X A8 1k,

HL 5 Winmuster 04 [ 47 BRI 7 75 BT HEAT 32 1043 434 (PCAD o Gk 13 43 11 (LDAD A% 8 i IX.
53 TTHR 53 HT (Loadings). PCA SRR G b iy —Fh L Pk W B o0 B0k . HOA AL s Z2 00 (5 L P AT PR 4
k. EHE. AR DR LA B TR R ECE T FEE B R A E B (ERUD) » R 4R B U
M. PCA By Kb AR — DR R, 05 s n IR s AR S R AR 09 22 S K. E A i B STk R T
850, FLAEA T LIS W JRUHR B B RRAE AR B, LDA 245 i 2 i A URE AR B3 B e A 48 01l < b 23 ), 3k 34 B
53 A5 BB ARARFAE 25 () 4 s8R, mT DLKE 2 6] 43 45 TEJF . LDA B 8K X 73 BOR S, 4 LDA KT
80 Yo i BRI . Loadings 43 #7155 PCA #H5&, P& #RIE T [R]—Fhia k.

F1 fERERMEEE

M ¥ 5 & A% 44 B o o7 % IE
1 Wwi1C J5#F W 4) aromatic K 10 (mL s m™*)
2 W5S *E AL A PR HUR broadrange NO, I (mL+m )
3 Ww3C Xt 5 A o BUER aromatic K 10 (mL » m*)
4 W6S X E A M hydrogen H, 100 (mL « m %)
5 Ws5C Xt 4 55 A B 43 U arom-aliph ke 1 (mL+sm *)
6 W1S Xt 1 45¢ #8U8% broad-methane CH, 100 (mL * m™*)
7 Wiw X A ) BURE sulphur-organic H,S1 (mLem )
8 Ww2Ss *F . EE#8UR broad-alcohol CO 100 (mL + m™ %)
9 W2wW Xt 55 A 4 . A AU 1k 9 88U sulph-chlor H,S1 (mLe*m*)

10 W3S X} ot 4% 4B methane-aliph CH, 10 (mL * m *)
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1.4 RWHE
1.4.1 F7&. XAt RE AL HH G H &
LA L1 TREFHHERS %

H 15 R AR (DR O T, &3 g FTHUR M2 & F 250 mL = fAfrh, Mg oL eg e, %5
R E 45 min, AR 09 SR B0 OF 4 5 EA TR
L4 1.2 FKipnsls

BUTHUR A 3 ¢ T 250 mL =AM, A 150 mL (9K, TV aE b O fef R 1, 0 8 08 4D
2 A5 °C, A AT,
14,13 MR il

BUFTHUG A ASRESS 3 ¢ T 250 mL =P, A 150 mL A9#EK . Ul 36 b O fef i £, B R 2
F 45 CIFug A, KIS A

HWDURE B ARFER TR . AR SO R A 3 A AT AR EAT ARG

1.4.2 @ =&
WG L R A (30 min) . 3 UE £ R 2R ‘
(120 s) 4% 1 a8 wig 137 {8 ¥4 1) F 1. 000 0, & 4% Z
i CFE 300 mL/min, 55 R % 60 o, kM E 5~
FE R 047 B NS
SUWHRBLEREN (A D, T REBRE o =
BRI 10 s TR TROE 55 « 4 10 = -

10 20 30 40 50 60
BMES /s
1 BT EEREXEHEARER Y R E

PRARBUR S 73 B HLZ5 R 00 S e iff . Aot A B 52 ok
f HL SR B 55 s Ab Y K I AF 5 AT 4 B s E R
g3 43 BT (PCA) 2 M 4] 51 43 B CLDA) 4% 8 g X
4% STHR T (Loadings) B 55~60 s A I {5 5 BE AT 70 BT
1.5 #iEsmE

i it SPSS #fF. A Duncan’s 37 & M 22 I 56 SSR 12 4] AS [ 4F 4 3 T 20 5% Y FL S S5m0 o7 {5 0t 47 40 B il
FHHLF 5 Winmuster 00 [ 37 9B 7 5 647 38 5043 20 BT (PCA) o 2t 0 51 43 Bt (LDAD Rl A% 8 25 IX.
43 BTHR 53 BT (Loadings) 7 0 AN [ ARy W T A 10 T 48 . 280 RIS A& A7 4 B RHEUI

2 ERE55MH

2.1 BFEIOANERBNARERLEERATESE G/G0ENEL

F 2 BER AN 10 ANDRFEFEGEHARRN T A FG KBRS R G/Go H. £ 2 A%, Xf
THAHERG/GO (R KL A& WIW R WIS, HOZ2 W2W il W2S, HoAth 6 BRI G/ GO AR
MR G R G/GO (I KL WIW Ml W2W, HE WIS 1 W5S, Hifh 6 AMMERRER I G/Go i
IR 3) 5 MRS G/GO (H 1Y BT K /NUT 5 28 7 A TR, BI A2 s WIW>W2W>WI1S>W5S(#
O, W1 PR 10 AL R R TR RE AT, WIS & 8 g X BV g 28 45 & M il 4 U, WIW, W2 W, W2S Fi
W5S 3SR B . JF B sy . A OLBRALY . SRR AL B W SR R R o SRR, D) A s AN TR AR 4 3 T A
RFSYRARIE T KRG M Rge Al 3R -8, HEETRP OB EMmAEGYwER
FH. MERE, BRILEHERERS WS BT AT SRS, RBRZ, HIRERM: b 2011 F 125
X WIS, WIW, W2W,W2S Fl W5S {8 (1) HL 3 R B A bR ir A 250 v g s 1. B T304 i 15 s
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WL LA B B0 5 BETE T 2R M 2R P B W i TR TE R B W R e
®2 TAEHEERFTERESE G/GOME

BBy WiC W5S W3C W6S WsC WIS Wiw W2S w2w W3S

2015 1.077£0.047ab  1.381£0.249ab  1.165£0.093ab 1.00540.017ab 1.0210.016ah  2.463+1.030a  3.269E1.295h  1.956£0.640a  2.050£0.424b  1.056£0.042b
2014 104120002 1.225%0.020b  1.1040.002b  0.984£0.006d  1.010+0.002bc  1.738+0.098b  2.551£0.095bc  1.510£0.057bc 1. 799£0. 040bc  1.008+0.021b

2013 1.037£0.004c  1.224£0.019b  1.101£0.016b  0.99040.009bed 1.010%0.002be  1.592%0.058h  2.48340.262bc 1. 418£0.039bc 1. 7550, 104be  1.020£0. 023e

—

2012 1.034£0.005¢  1.245£0.020b 1. 114£0.017h  0.98640.003cd 1.0080.001c ~ 1.5450.068b  2.5580.117he 1.392£0.053d 1. 776£0.056bc  1.012£0.011b

—

2011 1.084+0.023a  1.514£0.240a  1.21940.0862  1.008£0.01dab 1.0240.008a  2.176+0.500ab 4.480+1.307a  1.840+0.300ab 2.429%0.372a  1.071%0.031a

o

2010 1.04970.006bc 1. 281£0.019b  1.128+0.008b  1.004£0.013abc 1.01470.003abe 1. 648+0.063b 2. 736+0.045bc 1. 476£0.034be  1.850%0.013bc 1. 0440, 037ab

—_

2009 1.043£0.008c  1.215£0.025b  1.106£0.010b  0.99740. 006abed 1. 0110, 003be 1. 64420.129h  2.13440.104c  1.452£0.083bc 1.607£0.062¢  1.029£0. 014ab

—

2008 1.037+0.011c  1.186%0.025b  1.091+0.021b  0.996£0. 001abed 1. 0110.003be  1.609£0.199b  1.92240.190c  1.417£0.123bc  1.549£0.116c  1.020+0. 008b

—

2007 1.037+0.004c  1.183£0.111b  1.110£0.021b  1.007£0.006ab 1.009£0.001be  1.509£0.024b  1.902%0.063c ~ 1.365%0.009¢  1.525%0.040c  1.029£0.017ab
2006 1.041£0.015¢  1.169£0.029b  1.107£0.020b  1.014%0.011a  1.0100.004bc  1.859%0.219h  1.85940.092¢  1.431£0.120bc 1.556£0.093¢ 1. 040£0.032ab

W RPRIUNG FRARFR Duncan's Hi EHETR SSRET p<0. 05 KETERHRTFEL(n=3).
x®3 AAEHETERAERZBEE G/G0 &

By Wi WS W3C W6S WsC WIS Wiw W2S Ww2w W3S

2015 1.03440.002a 1.21940.022bed 1.082£0.0152  1.049£0.004a  1.01940.001a  1.3560.061a 1.895£0.113be  1.106£0.032a 1.503%0.059b¢ 1. 18940.001a
2014 1.03140.003ab 1.225+0.036be  1.26940.354a  1.041£0.005b  1.01840.001ab 1.310£0.05% 1.852£0. 160bed 1.07540.031ab 1.4630. 068bede 1. 181£0. 005ah
2013 1.029%0.001be 1.242%0.010ab  1.08240.0052  1.040£0.002b¢ 1.0170.001be 1. 285%0.020ab 1.9650.036b  1.063£0.002bc 1.5170.013b 1. 177£0.004h
2012 1.02740.001cd 1.27840.030a  1.099£0.006a  1.048£0.001a  1.01540.001de 1.163%0.020c 2.158+0.123a  1.048-£0.009bed 1. 6050.041a 1. 16940. 006¢
2011 1.02540.003de 1.186+0.051cd  1.05840.014a  1.039£0.003bc 1.016+0.001cde 1.18540.097c 1.739+0.187cd  1.033£0. 037cde 1.403£0.079de 1. 160£0. 006d
2010 1.02540.002de 1.193+0.022bed 1.05640.010a  1.031£0.001e  1.015+0.001de 1.213£0.052bc 1.736+0.089cd  1.033£0. 024cde 1.398£0.041de 1. 154£0. 004de
2009 1.02540.001de 1.17240.014d  1.059£0.007a  1.035£0.004cde 1.016%0.001cde 1.166%0.019¢ 1.652£0.050d  1.009£0.011de 1.370%0.01% 1. 160%0.008d
2008 1.02440.000de 1.174%0.012¢d  1.06040.008a  1.033£0.003de 1.015+0.001de 1.173£0.034c 1.73540.073cd  1.008£0.009de 1.414%0.038cde 1.154£0.001de
2007 1.02440.006de 1.189%0.014cd  1.06740.007a  1.037£0.001bed 1.016+0.000cd 1.163£0.020c  1.82040.074bed 1.017£0.008de 1.4560. 039bede 1. 148+0. 003¢f
2006 1.02240.002¢ 1.18240.024cd  1.075£0.007a  1.036£0.000cde 1.014£0.001e 1. 14320.041c 1.829£0.110bed 1.006£0.016e 1. 466=0.053hed 1. 14440. 005

i FPRSUNG FHAT R Duncan's 2 B EME SSRIERE p<0.05 KFFERFTRIFELn=2).
x4 TAERETERAEZFZTHEESE G/G0 HLLE

i wic W58 W3C W6S WsC Wis WiW W2s Wow W3S

2015 1.03240.002a  1.23240.004bc 1.07140.005abc  1.048+0.00da  1.01840.001a  1.286+0.027a 1.8800.038cd  1.068%0.006b 1.480%0.020bc 1.1930. 004a
2014 1.03240.001a  1.245£0.023bc 1.061£0.003bed 1.044£0.007a  1.018£0.001ab 1.2950.034a 1.867£0.092cd 1.0680.014b 1.45620.036cd 1. 18620.001ab
2013 1.03240.002a  1.28440.018a 1.07540.007a  1.061£0.012a 1.018+0.001a  1.428+0.111a  2.0240.060ab 1.108£0.036ab 1.5160.029ab 1. 180%0.009bc
2012 1.030%0.003ab 1.24640.041bc 1.07240.008ab  1.063+0.025  1.016+0.002be 1.346+0.2102 1.907+0.135bc  1.099+0.062ab 1.477+0.034be 1. 169£0.010de
2011 1.028%0.002b 1.210£0.003¢  1.060£0.010cd  1.068+£0.019a 1.015£0.002c  1.312£0.121a  1.770£0.028d  1.0790.040ab 1.412%0.018d 1. 16640.009de
2010 1.030£0.002ab 1.247£0.030b 1.067£0.011abed 1.063£0.003a  1.01620.000bc 1.35420.013a  1.896£0.119bed 1.0870.009ah 1.470%0.053h¢ 1. 17540. 004cd
2009 1.02940.002ab 1.21040.010c  1.05840.003d  1.074£0.024a  1.0160.001bc 1.338+0.132a 1.7660.020d  1.087+0.044ab 1.4120.008d 1. 1710. 002cde
2008 1.03120.001ab 1.235£0.004be 1.057£0.002d  1.061£0.034a  1.017£0.001abe 1.371£0.101a 1.821£0.022¢d 1.119%0.022ab 1.41620.006d 1. 16940.002de
2007 1.03240.002a 1.28440.003a 1.06640.001abed 1.050+0.016a  1.01740.000abe 1.378+0.050a 2.024+0.010ab 1.13540.025a 1.5040.010abe 1. 168£0.001de
2006 1.032£0.001a 1.30740.013a  1.07340.003ab  1.038£0.012a  1.017£0.002abc 1.3580.070a 2.12740.053a  1.137+0.0232 1.5380.022a 1. 1610.003e

T RPEIUNG FRARFR Duncan's B Z AW SSRELE p<0.05 KFFERALIFEL(=3).
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2.2 Principal Component Analysis(PCA) 4y #f &5 R

X2 AR RESR Y RELT PCA /087 GE 55~60 s 19 6 MEMIES) . T2 (E 20, K7 (E
2b) FAHJE (B 200 19 PCA 345 2R WoR . T2 280 A i 9 88 — 32 143 DX 20 BTk 38 43 il ik 31 97. 24 %,
84. 94 Y0 M 87. 44 %, 5 — AT K A3 TTHR R /3 BIA B 2. 39%0,14. 42 % 1 9. 36 %, P AT X431 BT
DR 3 5 IE 3 99. 63%6,99. 36 %6 F1 96. 80 %0, LW 3k W A~ L7 & G FE AR 1 AR i 19 32 B AF VR AR,
PCA s Br B W ATHE. J34h, 78 PCA BB b, AN [R)AF 073 35 T A28 7 B0 43 10 300G SR 4 1 T 7 1) 19 [
X 2006 4E 2 2009 4E T 28 Z 81 LA K 2009 4E 5 2010 4E (28 Z 81 3 AN 2a,2b), HAH
43 A E R I DI L U B R[] G R 4 3 T AR I A SR BRI 22 5 PCA 4001 T LUK A [v) fiff 96 4 173
(AR AR, JEMLAX 5, H X R0UR RAr.

150 » /i 1.30 (=)
2 1.45 13year /2 § 1.25 15year
g &/ e ldyear 3 14year
ﬁ 1.40 [-06year 07year . Z 1.20 >
= L o L
EOLSE e 2 1151 09year 08year par
g | a3/ year o *
2 130 (S 10year g 110 13year
= - [} 10 !f‘}
g 125f ) s £ 10s5L - year fan
— 08 .- &)
2 o120p Y & 13year s 1004 O
5 d 1lyear .% l1year O6year 07year 12year
& L15F ’a’ 12ycar i 0951
1.10 1 1 1 1 1 1 1 1 a9 0.90 1 ] ] 1 1 | 1 =
2628 30 32 34 3.6 38 40 42 44 46 48 5.0 U726 2.7 2.8 29 3.0 3.1 32 33
Principal component 1-97.24% Principal component 1-84.94%
(2) FFE PCA D7 (b) 57 PCA D47
-0.06

X N 12year

g 008 07year

Q010

a 15year a"

5 002 (e llyear o @

g 014 b

g -0.16 | =) ldyear 06year

> 09year =" 10year

oot o

3 year

.E 02 T 13year

_022 1 1 1 | 1 1 1 1 1

285 290 295 3.00 3.05 3.10 3.15 3.20 3.25
Principal component 1-87.44%
() HHJE PCA 347
B2 2006—2015 FEEHARFETE, FiFFHIER PCA i
2.3 Linear discriminant analysis(LDA ) %5 3R
i LDA 331 T 507 B (& 3 AT AT, 10 ASAS [R) AF 43 3 35 28045 T 4% (& 3a) 19 Linear Discriminant 1
Linear Discriminant 2 i 5T#k 343 15 ) 76. 26 Y0 A1 12. 25 % . 4 J) 51 =X ) B STdk R 4 88. 51 % . A H. 2 [H]
HRAERA WA X 4 . S BE R A A R TR A 20 A X Ik Horb, 2010 4E AT 2011 4 2% RE M B 22 18] 9 BE 5 4
WL, 2006—2009 4FHY 4 ADASFE S 76 IR B RO B[R] — X8, 2012 — 2015 4F 4 A AR [ RE 43 A 76 BE 2 it
4[] — DX 3, L7 DX SR T B g i, (B IX BB RS 2010 4F R0 2011 4R Y X i, H 2013 4£ 1 2015
SEAEETE SIS, UK BUAR 03 AH I 00 S T2 P Be O A JL W) B & W 0T, () B 358 P i A 0 4
By A 3G I B SO A3 2377 AR T e i 8 Ak, W] LDA ¥ 7T L IX 3 A Rl e AF 3 (9 8 TH 2458 . 5 PCA 19 43
45 M B IR, 459 (] 3b) B Linear Discriminant 1 8957 #ik#% 5% 59. 31% . Linear Discriminant 2 ) 53 ik
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FIRF] 29.90% . WA B A S TTEREE N 89. 2106, N 3b AT LAE i, BR 2012 451 2015 4F 19 25 & AU
KR AR Z B B B B B A, AR R A TE R Y=0 S iy X, H&EDBHEBEAFIEES
ML, VRGN ESAAEES, X8R T4, MK (B 30) #Y Linear Discriminant 1 il Linear Dis-
criminant 2 BTk 53 5IA F 59. 54 20 F1 23. 9406, PG XA S DTHR R 83. 4804, AH T Z (R ERAE W] i Y
DX A3 o B R B SR A AN [ 14 3 A DX, LA BEAR 3 A AT 19 235 R 43 A A [) — DX, 300 W3 i 4 13 A 3
{10 L VR S IS TP R B A L ) A A I, T 15 B A AT 0 1 B I A R A 4 A B Y AR
fb. &5 Bk, it & PCA 43#rid & LDA 4387 . #RAEHE I I AL & SR AP X 43 7, H PCA 43 #4551 1]
BART LDA S A 8, i FLAR 0y 22 B8k, 4y B R i 4y

@ O6year o 366 [0 w) llyear
g 545 ~ s N
¥ - 10year \& = 3.62 09year (W) 06year
T 547 lyear & i )
o = 3.58 (s [lOyear 9,
§ B _E B 08year 07year -
g 549 E 3.54 [ ldyear
E | 3 = - 12year
Z A 350 -
/551 + = - 13year
§ | é 3.46 - 15year
= -5.53 b, 1 1 L = 3.42 [, &), I I 1 1 110
1045 1050 10.55 1060 10.65 10.70 4.05 4.10 4.15 4.20 425 430 435
Linear Discriminant 1-76.26% Linear Discriminant 1-59.31%
(8) TZ LDA 7 (b) 3% LDA 5347
L 108 A )

o 1001k - l4year

5 08year s

=3 L

& -10.03 09year

[\l -

g

_§ -10.05 - 07year 13year o 15year

g I (a8 (w)

‘S -10.07f = ¥

2 - 06year 10year

@ 1009k llyear [,

& = 12year -

O -10.11E 1 L ! 1 ] I ! 10}

-10.76 -10.72 -10.68 -10.64

Linear Discriminant 1-59.54%
() HJE LDA 34
B3 2006—2015 FLEE#HRFTH. FFMHIKA LDA 5347
2.4 Loadings Analysis £ R (fE 25X 2 Tk R 53 47)

A 5T B Loadings 23 M7 325 35 B S8 0L AR 847 BF 52 . R % 0 3k T DU A S 2 IR 00 RE AL T & 15
JERER T BE XAy 1 DT ERR K, NI HRFERE S Xl Bl — KRR T EEXAEM. TAW
Loadings 43 #T 45 R AN 4a, 1% %E% W1IW G AR AL 9 BURO 19 675 BE 8 2 =0 i, e WIW X565 — i
ORI TR R IR R, R AR W2 W O 05 & Lo . A LB AL RO R Z s T A% B A% WSO H e U0 1 47
SR B y=0 i, Ul XSS = 3 iy STk R e K, AR AR W2SO 2 B BURO IRZ. 251 1 Loadings
ST A R ANE Ab, B X E R TTECRE S TSR S AR, B WIW X5 — F2 i o i STk R R oK,
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Discriminant Research for Identifying Aromas of Post-Fermented

Pu-Erh Tea from Different Storage Years Using an Electronic Nose

LUO Mei-ling', TIAN Hong-min', YANG Xue-mei',
ZHAN Qi', LIU Ying-liang's, MU Li-hong',
LIU Fu-qiao®*, LV Cai-you', LI Jia-hua'
1. The Longrun Pu-Erh Tea College of Yunnan Agricultural University s Kunming 650201, China ;
2. The Tea Limited Liability Company of Shuangjiang Mengku , Shuangjiang Yunnan 677300, China

Abstract: In a study reported in this paper, an electronic nose was used to evaluate the aromas of post-fer-
mented pu-erh tea samples from 10 different storage years (from 2006 to 2015). The samples were ana-
lyzed with principal component analysis (PCA), linear discriminant analysis (LDA) and loadings analysis
(Loadings) using the Winmuster software system. Of the 10 sensors used, WIW (sensitive to sulfides) ,
W2W (sensitive to aromatic components and organic sulfides), WIS (sensitive to methane) and W2S
(sensitive to ethanol) were the most sensitive for dry tea leaves, the sensitivity of W1IW, W2W, W1S and
W5S (sensitive to nitrogen oxides) to tea infusion and infused leaf aroma was higher, and their contribu-
tion rates for tea aromas of post-fermented pu-erh tea were found to be significant. PCA and LDA could
well differentiate aromas between dry teas, tea infusions and infused leaves and were better able to differ-
entiate between tea samples if their storage years were far apart. The results of loadings analysis showed
that W1S, WIW, W2W and W2S played a substantial role in discriminating the aromas of post-fermented
pu-erh tea and large changes in the contents of volatile organic sulfides, methane, some aromatic com-
pounds, and ethanol material occurred during its storage. The results of this study showed that the elec-
tronic nose technology is effective in detecting the aroma components of pu-erh tea.

Key words: electronic nose; post fermented pu-erh tea; aroma; electrical conductivity
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