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Correlation Analysis Between Electronic Nose Technology and Sensory

Evaluation on the Aroma of Fengqing Black Tea

HE Lu-nan', LI Guo', YANG Li-yun’, HU Jia-hui', YAN Wen-ting’, LV Cai-you"

(1. College of Longrun Pu-erh Tea, Yunnan Agricultural University, Kunming 650201,China; 2. Fengqing County Bureau of Agriculture
and Rural Affairs, Fengging 675900, China; 3. University of Queensland, Queensland 4122, Australia)

Abstract: Sensory evaluation of tea leaves is the most common and intuitive way to evaluate tea quality. Electronic nose
is also widely used in the analysis of tea aroma substances. In this study, electronic nose technology was used to detect
the aroma of 49 black teas in Fengging County, combined with the sensory evaluation scores, analyzed the detection data
through WinMuster and SPSS22 software, and obtained the aroma substance characteristics of Fengqing black tea and the
correlation coefficient between electronic nose and sensory evaluation. The results showed that the discrimination effect
of the brewed leaf method was better than that of the dry tea method and the tea soup method. The response values of G/
GO of tea soup method and brewed leaf method were significantly higher than that of dry tea method. The response values
of sulfur compounds, nitrogen oxygen compounds, aromatic composition organic sulfide, methyl class and aldol ketone
were the largest and the changes were the most obvious. The response values of ancient tree black tea and wild black tea
were higher than other black tea, In sensory evaluation, the scores of Congou black tea samples were significantly different,
while the scores of most of famous Yunnan black tea samples were slightly different, which was consistent with the results
of electronic nose test. In the sensory evaluation, the scores of aroma and taste were significantly positively correlated,
and some sensors in brewed leal method and tea soup method were significantly positively correlated with sensory scores,

but the correlation between dry tea method and sensory scores was not significant. The combination of electronic nose
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technology and sensory evaluation of tea leaves is of great significance for the evaluation and identification of tea aroma

Key words: Electronic nose, Fengqging Black Tea, Sensory evaluation, Correlation analysis
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Table | Tea sample information
i’ i ' EA i’ EAT
GFI SUEFLEY MY3 BT MY21 LT
GF2 Z21L 1958 MYS5 EREF MY22 EECEAR
GF3 & 1939 MY6 &2 MY23 LS
GF4 RUE£T 2% MY7 G 2f MY24 FHi 9| e
GF5 by 5| MY8 4 MY25 Sl AT
GF6 A REA e MY9 G5 MY26 Wrker
GF7 TRAFATHIR MY10 Keler 2 MY27 R 2B A £
GF8 THRE% MY11 AMEHT MY28 PATF
GF9 [LFRAFLL MY12 g MY29 L
GF10 R4 T % MY13 g MY30 R
GF11 I Feer 2% MY 14 R4 24 MY31 B R
GF12 T ek MY15 Kk MY32 HF 2 1 g
GF13 SN MY 16 25 MR MY33 AT
GF14 TR MY 17 FEHERAEN MY34 ELL
GF15 L TR MY18 Hrfer MY35 EalE )
MY1 WGy MY19 EUE
MY2 4 L MY20 LT R AT
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Table 2 Sensor name and performance description of PEN3
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Table 3 Standard of aroma and taste of Congou black tea

5+ b TREAE oy
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A . A 80-~89
N 70~79

el ol gL L 3 9099
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HEATHLF S 5 PR A B . By SRR UE 2
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1.3.4 #IEHHT
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G 3 s A Ni{E, %] PCA. Loading 5 LDA
X RUPSIE £T A5 A TR A 404, BT EXCEL
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A 2. main axis (Variance: 5.26%) B 2. main axis (Variance: 7.78%)
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Figure | PCA analysis (A: dry tea method, B: tea soup method, C: brewed leaf method)
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Figure 2 LDA analysis (A: dry tea method, B: tea soup method, C: brewed leaf method)
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Figure 3 Loading analysis (A: dry tea method, B: tea soup method, C: brewed leaf method)
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K3 FTHREBMEBER T=55-57s MAE ( G/GO, FHE + HFERE, n=6)

Table 3 T = 55-57s response value of each sensor of dry tea method(G/G0, average value + standard deviation, n = 6)

i R2 R6 R7 RS R9
GF1 1.08 + 0.02lmn 0.55 +0.01w 1.19 + 0.04r 0.64 £0.01q 0.99 £ 0.01q
GF2 1.11 £ 0.01ijklmn 0.64 £ 0.05tuvw 1.27 + 0.03r 0.69 + 0.050pq 1.04 + 0.01pg
GF3 1.11 = 0.03ijklmn 0.63 £ 0.01uvw 1.21 £ 0.01r 0.70 £ 0.030pq 1.01 £ 0.00q
GF4 1.15 £ 0.01Thijklm 0.84 + 0.15ghijkl 1.36 = 0.04qr 0.88 = 0.13efg 1.11 £ 0.04n0
GF35 1.14 + 0.01hijklm 0.78 + 0.11kImnop 1.39 £ 0.01pgr 0.85 + 0.11fghi 1.11 £ 0.01no
GF6 1.09 = 0.01klmn 0.67 + 0.05pgrstuv 1.19 £ 0.02r 0.74 = 0.06klmnop 1.01 £0.01q
GF7 1.30 + 0.03efg 1.07 + 0.04de 1.97 + 0.10efghij 1.02 + 0.04cd 1.28 + 0.00fghi
GF8 1.41£0.02¢ 0.99 = 0.06ef 2.27 £ 0.06d 0.99 £ 0.05d 1.33£0.01f
GF9 1.28 + 0.01fg 0.82 = 0.011jklm 1.80 + 0.03fghijklmn 0.86 £ 0.01fgh 1.20 = 0.01jklm
GF10 1.33 £ 0.06def 0.89 £ 0.02ghij 1.98 £ 0.21efghi 0.90 = 0.02ef 1.25 + 0.05¢ghijkl
GFl11 1.18 £ 0.07hi 0.79 = 0.06jklmno 1.59 + 0.03mnopq 0.82 + 0.06ghijk 1.15 £ 0.0lmno
GF12 1.25 £ 0.05g 0.94 £ 0.09fg 1.90 + 0.07efghijk 0.94 + (0.08de 1.28 + (L03fghi
GF13 1.18 £ 0.01hi 0.80 = 0.16ijklmn 1.89 £ 0.10efghijkl 0.82 = 0.14ghij 1.29 £ 0.01fgh
GF 14 1.13 + 0.04hijklmn 0.65 + 0.01stuv 1.44 = 0.190pqr 0.71 + 0.00mnopq 1.09 + 0.06op
GF15 1.18 £ 0.02hi 0.75 £ 0.11lmnopq 1.73 = 0.13ijklmn 0.78 + 0.09hijklmn 1.22 + 0.08ijkIm
MY .11 £ 0.06ijklmn 0.69 + 0.1 lopgrstuv 1.55 + 0.31nopgq 0.73 £ 0.09Imnop 1.15+0.13mno
MY2 1.16 + 0.00hijk 0.69 + 0.060pgrstuv 1.7 £ 0.03ijkImno 0.73 = 0.05Imnop 1.20 + 0.04klm
MY3 1.17 = 0.01hij 0.67 + 0.05grstuy 1.78 + 0.05ghijklmn 0.71 = 0.04mnopq 1.21 + 0.00ijklm
MYS5 1.15 + 0.00hijklm 0.71 = 0.10nopgrstuv 1.68 + 0.06klmno 0.74 + 0.07jklmnop 1.19 + 0.06lm
MY6 1.16 £ 0.01hijk 0.69 + 0.060pgrstuy 1.76 £ 0.12hijklmn 0,73 = 0.05lmnop 1.21 £ 0.03ijkIm
MY7 1.13 + (0.03hijklmn 0.73 £+ 0.0l mnopgrstu 1.60 = 0.16mnopgq 0.77 £ 0.01ijklmno 1.18 £ 0.05lmn
MY8 1.16 + 0.02hijk 0.85 = 0.12¢ghijk 1.76 = 0.08hijklmn 0.86 = 0.10efgh 1.27 = 0.00fghijk
MY9 1.13 = 0.04hijklmn 0.74 £ 0.03mnopgrstu 1.69 + 0.15klmno 0.78 + 0.03ijklmno 1.21 £ 0.045klm
MY10 1.14 + 0.02hijklmn 0.76 £ 0.04kImnopqr 1.68 = 0.13kImno 0.80 = 0.04ghijkl 1.21 £ 0.04ijklm
MYl 1.13 £ 0.01hijklmn 0.72 = 0.03mnopgrstuy 1.65 = 0.11klmnop 0.77 + 0.03ijklmno 1.18 £ 0.04Im
MY12 1.13 = 0.0Thijkimn 0.74 = 0.05Imnopqrst 1.64 + 0.09kImnop 0.79 + 0.04hijklm 1.19 + 0.03Im
MY13 1.13 + 0.00hijkImn 0.73 = 0.05mnopqrstu 1.65 + 0.05kImnop 0.78 + 0.04ijkImno 1.19 £ 0.011m
MY 14 1.14 + 0.01hijklm 0.77 £ 0.07klmnopq 1.70 + 0.03jklmno 0.81 + 0.06ghijkl 1.21 + 0.00jklm
MY15 1.12 + 0.03hijklmn 0.66 + 0.04rstuv 1.74 + 0.06ijklmn 0.70 + 0.04nopq 1.20 + 0.01jkIm
MY 16 1.14 + 0.05hijklimn 0.70 £ 0.07opgrstuy 1.87 £ 0.23efghijklm 0.73 £ 0.05Imnop 1.25 + 0.07ghijkl
MY17 1.13 + 0.05hijklmn 0.71 £ 0.07nopgrstuv 1.80 + 0.22fghijklmn 0.74 £ 0.05jkImnop 1.23 £ 0.07hijkl
MY18 1.16 £ 0.02hijk 0.69 £ 0.090pgrstuy 2.02 £ 0.02defgh 0.72 = 0.08lmnopq 1.28 + 0.00fghi
MY19 1.17 + 0.01hij 0.69 + 0.08opgrstuv 2.09 £ 0.07de 0.71 + 0.08mnopq 1.31 £ 0.02fg
MY20 1.19 £ 0.00h 0.79 = 0.00jkImno 2.06 + 0.00def 0.80 = 0.00ghijkl 1.30 = 0.00fg
MY21 1.35 + 0.00cde 1.44+£0.01a 2.89 + 0.10¢ 1.26 £ 0.02a 1.68 + 0.07b
MY22 1.38 + 0.04¢d 1.17 £ 0.08bc 2.80£0.51¢ 1.09 £ 0.05b 1.57 £ 0.20d
MY23 1.49 £ 0.06b 1.07 £ 0.00de 3.33+0.18b 1.00 + 0.00d 1.62 = (1.04bed
MY24 1.50 £0.12b 1.18 £ 0.04be 340+ 0.41b 1.08 = 0.03¢ 1.68 £ 0.01b
MY25 1.39 + 0.03cd 1.41 £0.20a 277+ 0.07c 1.26 £0.15a 1.60 £ 0.02cd
MY26 1.54 £ 0.16b 1.19 + 0.02bc 3.43 £0.39b 1.09 £ 0.01c 1.67 +0.01b
MY27 1.52+£0.15b 1.17 £ 0.00be 3.40 £ 0.56b 1.08 = 0.00¢ 1.66 = 0.05bc
MY28 1.60 + 0.16a 1.26 + 0.00b 3.85+0.65a 1.14 £ 0.01b 1.77 + 0.06a
MY29 1.12 + 0.02hijklmn 0.90 = 0.15ghi 1.69 = 0.15ijklmno 0.88 = 0.09efg 1.27 = 0.091ghijk
MY30 1.12 + 0.00hijklmn 0.84 + 0.10ghijkl 1.74 + 0.13ijklmn 0.83 £ 0.061ghi 1.27 = 0.081ghij
MY31 1.08 +£ 0.0Imn 0.72 = 0.08mnopqrstuv 1.62 + 0.14lmnopq 0.75 + 0.05jkIlmnop 1.21 £ 0.07jkIm
MY32 1.10 £ 0.01jkImn 0.79 = 0.09jklmno 1.66 £ 0.07klmno 0.80 = 0.06ghijkl 1.23 + 0.05ghijkl
MY33 1.13 + 0.03hijklmn 1.11 + (L.04cd 2.04 + 0.03defg 0.99 +0.03d 143+ 0.01e
MY34 1.07 £0.01n 0.62 £ 0.01vw 1.54 + 0.02nopq 0.68 = 0.02pg 1.15 £ 0.01mno
MY35 1.15 + 0.04hijkl 0.92 +0.01fgh 2.06 + 0.23def 0.88 = 0.00efg 1.41 +0.07e
iE: REVNEFESHAFREARFREG LF2F (P<0.05) , TR
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R4 FHEBERIR T=55~57s MAE ( G/GO, FHE + HFERE, n=6)

Table 4 T = 55-57s response value of each sensor of tea soup method(G/GO0, average value + standard deviation, n = 6)

i & R2 R6 R7 RS R9Y
GF1 2.56 = 0.100pgrs 0.84 + 0.03pgrstu 5.95+0.27gr 0.87 = 0.04pgrst 2.31 £ 0.04stu
GF2 10.49 + 0.78b 1.81 + 0.05de 1405+ 1.51c 1.51 £ 0.05¢ 425+ 0.19¢
GF3 3.62 +0.09ghi 1.24 = 0.02hi 8.05 £ 0.44lmn 1.19 + 0.01ij 2.81 + 0.03klmno
GF4 9.14 £ 0.79¢ 1.49 + 0.03fg 12.49 + 0.53de 1.37 £ 0.04g 355+ 0.11ef
GF5 1.87 + 0.03uvwx 0.79 £ 0.00stu 327011t 0.88 + 0.00pqrs 1.65 + 0.03x
GF6 4.40 + 0.75F 1.17 + 0.05hijk 9.19 + 0.57hijkl 111 + 0,04k 3.05 £ 0.19ijk
GF7 11.34 + 1.23a 2.17 £ 0.05¢ 18.6+1.21a 1.78 £ 0.01c 4.90+0.10a
GF8 3.36 £ 0.055j 1.15 £ 0.23hijk 8.74 + 0.10hijklm 1.10 £ 0.22ik 2.68 + 0.07mnopq
GF9 2.63 £ 0.03nopqr 1.06 + 0.19kImno 6.95 + 0.09nopgq 1.04 £ 0.17klm 2.36 + 0.06rstu
GF10 3.92 + 0.25fgh 1.57 + 0.04f 11.29 + 0.38ef 1.39 £ 0.01g 3.38 + 0.03fgh
GF11 347 £0.14hi 1.41 +0.03g 9.14 + 0.34hijkl 1.33 £ 0.02gh 2.83 £ 0.08klmn
GF12 2.74 £ 0.27Imnopq 0.99 + 0.231mnop 7.49 = 0.66mnop 0.97 £ 0.20lmnop 2.45 +0.19grst
GF13 2.81 = 0.63klmno 0.88 = 0.04pgrst 8.20 + 2.15jklmn 0.84 + 0.06rstu 2.59 + 0.43mnopqrs
GF14 2.22 + 0.10pgrstuv 0.83 = 0.07¢qrstu 6.17 £ 0.38pgr 0.81 £ 0.06rstu 2.16 £ 0.07uv
GF15 2.17 £ 0.18qgrstuvw 0.87 + 0.06pgrstu 6.47 = 0.820pqr 0.86 = 0.06pqrst 2.20 = 0.14tuv
MY 3.15 £ 0.52ijkImn 1.12 £ 0.0kl 10.99 + 1.23fe 1.02 + 0.02klmn 3.16 £ 0.24hij
MY2 2.42 + (0.290pqrstu 0.92 = 0.050pqrs 8.02 + 1.25Imn 0.90 + 0.05nopqrs 2.52 + 0.28pqrs
MY3 1.98 + 0.2%9tuvwx 0.81 £ 0.051stu 501+ 1,208 0.81 £ 0.05rstu 1.94 + 0.22vw
MYS5 2.52 + 0.27opqrst 0.88 + 0.04pqrst 7.68 + 0.70Imno 0.86 + 0.04pgrst 2.42 + 0.11qgrstu
MY6 2.12 £ 0.30rstuvwx 0.85 + 0.03pgrstu 6.44 = 1.420pqr 0.85 + 0.03grstu 2.22+0.25tu
MY7 2.57 + 0.68opqrs 0.92 + 0.130pgrs 8.29 + 2.77jklmn 0.87 = 0.08pqrs 2.59 + 0.53mnopqrs
MYS8 2.60 + 0.68nopqrs 0.93 = 0.12nopqrs 8.59 + 2.61ijklm 0.88 + 0.080pqrs 2.61 = 0.46mnopqr
MY9 2.34 + 0.260pgrstu 0.95 + 0.08mnopgr 8.51 + 1.19jklmn 0.91 + 0.06nopgrs 2.66 + 0.21mnopq
MY10 2.61 £ 0.62nopgrs 0.95 = 0.1 lmnopqr 9.17 + 2.63hijkl 0.9 + 0.07nopqrs 2.76 + 0.49Imnop
MY11 3.18 £ 0.57ijklm 1.07 + 0.12jklmn 11.54 + 1.99ef 0.98 + 0.08lmnop 3.23 £ 0.36ghijj
MY12 2.71 £ 0.50mnopq 1.03 + 0.13klmno 10.18 + 2.08fgh 0.96 = 0.08Imnopq 3.00 = 0.39jk!
MY13 2.43 £ 0.500pgrstu 0.93 = 0.10nopqrs 8.11 £ 2. 10klmn 0.89 + 0.060pgrs 2.53 £ 0.37opqrs
MY 14 2.39 = 0.2%pqrstu 0.92 + 0.070pgrs 8.31 £ 1.24jklmn 0.89 + 0.050pgrs 2.60 + 0.2 Imnopqr
MY15 2.38 + 0.090pqrstu 0.87 + 0.02pgrstu 8.23 £ 0.17jklmn 0.82 + 0.02rstu 2.66 + 0.04mnopq
MYl6e 4.17 £ 0481 1.15 + 0.01hijk 13.72 + 1.10cd 0.97 + 0.00lmnopg 3.66 £ 0.24e
MY17 2.75 = 0.3Imnop 0.96 + 0.01mnopq 9.66 + 0.95ghijk 0.87 + 0.00pgrs 2.84 + 0.11klmn
MY18 2.03 = 0.12stuvwx 0.81 = 0.01grstu 6.43 = 0.720pqr 0.79 + 0.01rstu 2,17 £0.12uv
MY 19 1.57 = 0.00wx 0.73 + (0.04u 3.89 + 0.02st 0.73 + 0.03u 1.73 + 0.04wx
MY20 1.64 = 0.01x 0.75 = 0.05tu 4.38 £ 0.06st 0.75 £ 0.03tu 1.84 + 0.00wx
MY21 6.66 + 0.30d 2.48 + 0.04a 1820+ 0.31a 2.05+0.0la 4.53 +0.09b
MY22 3.29 £ 0.53ijkl 1.81 £ 0.10de 10.08 + 1.30fghi 1.57 + 0.08ef 3.05 £ 0.18ijk
MY23 4.01 +0.02fg 2.33 +0.00b 13.03 £0.12¢d 1.93 + 0.00b 3.65+0.02e
MY24 3.33 £ 0.26ik 1.90 + 0.05de 10.12 + 0.40fghi 1.68 £+0.01cd 3.01 £ 0.05jk1
MY25 3.43 £ 0.30hi 1.81 £ 0.14de 11.05 + 0.86efg 1.54 = 0.13ef 3.31 + 0.141ghi
MY26 3.31 £ 0.051k 1.94 + 0.22d 11.59 + 0.06ef 1.64 + 0.18de 3.44 + 0.02efg
MY27 2.47 £ 0.050pgrst 1.80 = 0.16¢ 7.45 = 0.28mnopq 1.58 + 0. 14def 2.64 £ 0.06mnopgr
MY28 580+021e 2.24 + 0.18bc 15.81 = 0.44b 1.90 + 0.16b 3.94 + (0.06d
MY29 2.73 = 0.11mnopq 1.26 = 0.16hi 8.99 + 0.7 1hijklm 111 = 0.13jk 2.85+0.17klm
MY30 4.29 + 0.70f 1.47 + 0.26fg 13.12 + 1 .40cd 1.24 + 0.20hi 3.43 £ 0.28efg
MY31 3.18 + 0.17ijklm 1.27 £ 0.15h 9.70 + 0.43ghij 111+ 0.12k 2.84 + 0.02kimn
MY32 2.83 + 0.08klmno 1.21 + 0.12hij 9.10 = 0. 14hijkl 1.07 £ 0.10kl 2.79 + 0.04klmnop
MY33 2.60 + 0.04nopqrs 1.09 + 0.15jklm 8.00 = 0.091mn 1.00 = 0.12klmno 2.55 = 0.04nopgrs
MY 34 2.08 + 0.03rstuvwx 0.96 + 0.10mnopgr 5.97+021qgr 0.92 + (L.O8mmopgr 2,17+ 0.0luy
MY35 172 £ 0.13vwx 0.79 + 0.02stu 4.29 + 0.56st 0.79 + 0.01stu 1.83 £ 0.1Twx
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RS MIRESEBRSR T=55~57s MAE ( G/G0, FHE + FFERE, n=6)

Table 5 T = 55-57s response value of each sensor of brewed leaf method(G/G0, average value + standard deviation, n = 6)

i R2 R6 R7 RS R9Y
GF1 1.80 = 0.05mnopqrs 0.71 £0.02xyz 3.58 + 0.06rst 0.78 = 0.05pgrstu 1.72 £ 0.03pgrs
GF2 6.07 = 0.36¢ 1.35+0.02h 11.05 £ 0.40d 1.25+0.01g 332 +0.06¢c
GF3 3.00+0.12¢ 1.01 + 0.01klm 6.53 +0.12k 1.05 = 0.00ij 2.34 + 0.04hi
GF4 6.83 £ 0.52b 1.13 £ 0.04ij 10.56 + 0.64de 1.13 £ 0.02h 3.05+0.05d
GF35 1.70 + 0.02nopqrst 0.72 + 0.01vwxyz 2.63 £ 0.10v 0.84 + 0.00nop 1.46 + 0.02w
GFo 3.99+0.18¢ 1.03 £ 0.03kl 8.55 £ 0.60fg 1.03 = 0.02ij 2.77 £ 0.06e
GF7 11.51 £1.19a 1.66 + 0.22d 18.27 + 1.78a 1.42 + 0.16de 4.56 £ 0.40a
GF8 2.92 £ 0.16gh 1.02 = 0.00kl 7.50 £ 0.54ij 101 £ 0.01jk 2.41 £0.09h
GF9 243 +0.051 0.96 + 0.04lmn 6.31 £ 0.09k1 0.96 = 0.04k] 2.21 £ 0.03ijk
GF10 3.71£0.52e 1.17 2 0.14i 1094+ 1.11d 1.09 = 0.10hi 3.12+0.23d
GF11 315 20241 1.07 £ 0.07jk 8.49 £ 0471z 1.03 = 0.061) 2,60+ 0.08g
GF12 2.65 + 0.24hi 0.93 + 0.06mno 7.27 £ 0.72] 0.93 £ 0.04Im 240+ 0.14h
GF13 1.59 + 0.060pgrstuv 0.75 + 0.07stuvwxy 342 +0.32rst 0.78 £ 0.06pgrstu 1.62 + 0.09stu
GF14 1.51 + 0.11stuv 0.75 + 0.10stuvwxy 2.97 + 041ty 0.78 + 0.08pgrstu 1.51 £ 0.11uvw
GF15 1.52 £ 0.10stuv 0.75 + 0.10stuvwxy 3.37 £ 0.50rstu 0.78 = 0.08pgrstu 1.58 = 0.12stuvw
MY1 1.98 + 0.19Imn 0.86 = 0.130pq 6.39 £ 0.94k 0.86 +0.10n0 2.20 = 0.19jk
MY2 2,11 £ 0.19kIm 0.90 = 0.02nop 6.49 + 0.89k 0.89 = 0.03mn 2.18 £ 0.18jkl
MY3 1.27 £ 0.07v 0.65+0.01z 2.04 £ 0.35w 0.70 £ 0.01v 1.26 £ 0.11x
MYS5S 1.53 + 0.00rstuv 0.68 + 0.00yz 3.28 + 0.00stuv 0.72 + 0.00uv 1.57 £ 0.00tuvw
MY6 1.61 £ 0.020pgrstu 0.79 + 0.10grstuvwx 3.83+0.13rs 0.81 = 0.080pgrs 1.70 + 0.00qrst
MY7 1.85 + 0.10mnopq 0.80 + 0.02grstuv 5.34 +0.47no 0.80 = 0.01opgrs 2.05 £ 0.091lm
MYR 1.80 + 0.09mnopqrs 0.80 + 0.02grstuvw 5.17 £ 0.380p 0.80 = 0.020pqrs 1.99 + 0.07mn
MY9 1.86 £ 0.01lmnop 0.84 + 0.01pgr 6.20 + 0.11kIm 0.84 + 0.00nopg 2.21 +0.034jk
MY 10 1.89 + 0.00lmno 0.83 £ 0.00pgrst 5.96 + 0.07kImn 0.82 + 0.01lopgr 2.14 £ 0.00jkl
MYl 1.94 + 0.03lmn 0.84 + 0.00pgr 6.44£021k 0.83 = 0.00nopq 2.25 £ 0.02ij
MY12 1.84 + 0.0 1lmnopqr 0.83 = 0.00pgrs 6.14 £ 0.05klm 0.83 + 0.00opqr 2.20 £ 0.02jk
MY13 1.70 = 0.1 Inopgrst 0.78 + 0.03rstuvwx 4.70 £ 0.59p 0.79 = 0.01pgrstu 1.90 = 0.12no
MY 14 1.84 + 0.12mnopqr 0.80 + 0.04qrstu 5.68 = 0.67Imno 0.81 = 0.020pqrs 2.09 + 0.13klm
MY15 1.55 + 0.03pgrstuv 0.75 + 0.08stuvwxy 4.05 + 0.08qr 0.74 + 0.06stuv 1.79 + 0.020pq
MY 16 2.58 +£0.02i 0.89 £ 0.04nop 9.06 + 0.10f 0.83 £ 0.030pg 274 £0.01ef
MY17 2.27 £ 0.19jk 0.84 + 0.00pgr 7.69 £ 0.83hij 0.80 = 0.01pgrst 2.41 £0.16h
MY18 1.66 = 0.02nopqrstu 0.74 £ 0.03uvwxy 4.58 £ 0.14pq 0.74 = 0.03stuv 1.84 £ 0.030p
MY 19 1.45 + 0.03tuv 0.72 £ 0.06uvwxyz 3.31 £ 0.13stuv 0.73 + 0.04tuv 1.62 + 0.05stuy
MY20 1.51 = 0.01stuv 0.74 = 0.06stuvwxy 3.69 = 0.06rs 0.75 = 0.04stuv 1.70 £ 0.01grst
MY21 6.90 £ 0.19b 2.03+£0.07a 17.14 + 0.82b 1.75£0.10a 4.12+0.13b
MY22 3.33£0.19F 1.63 £ 0.08de 10.30 £ 0.78e 1.45+£0.07d 3.00£0.12d
MY23 3.79 = 0.06e 1.77 £ 0.05¢ 11.00 = 0.15d 1.56 + 0.06¢ 3.05+0.04d
MY24 2.71 £ 0.04hi 1.56 = 0.00ef 8.15 £ 0.14gh 1.40 £ 0.01de 2.68 £ 0.05efg
MY25 2.66 + 0.13hi 1.48 +0.02g 7.96 + (1.22ghi 1.32 £ 0.02f 2.61 £ 0.03fg
MY26 2.69 + (.05hi 1.54 + 0.05fg 8.51 = 0.18fg 1.37 = 0.04ef 2.69 + 0.03efg
MY27 2.17 £ 0.03jkl 1.58 £ 0.07ef 5.59 £ 0.10mno 1.43 £ 0.07de 2.14 £ 0.02jkl
MY28 4.74 £ 0.13d 1.96 £ 0.01b 13.18 £ 0.22¢ 1.68 + 0.02b 3.35+0.03¢
MY29 1.37 + 0.00uv 0.71 £0.01xyz 2.66 +0.02v 0.75 £ 0.01stuv 1.49 + 0.00vw
MY30 1.62 = 0.17opgrstu 0.76 = 0.06stuvwxy 4.05 + 0.92qr 0.78 = 0.04pgrstu 1.78 = 0.200pgr
MY31 1.53 = 0.01grstuv 0.74 + 0.01tuvwxy 3.36 + 0.02rstu 0.77 £ 0.01qgrstu 1.64 £ 0.00stu
MY32 1.46 + 0.04tuv 0.73 £ 0.0Tuvwxy 3.13 £ 0.22stuv 0.77 £ 0.01grstu 1.58 + 0.05stuvw
MY33 1.53 = 0.03grstuv 0.75 + 0.02stuvwxy 3.42 + 0.16rst 0.78 + 0.02pgrstu 1.65 = 0.04rst
MY34 1.58 = 0.040pgrstuv 0.75 + 0.00stuvwxy 378 +£0.23rs 0.78 = 0.01pgrstu 1.71 £ 0.05pgrs
MY35 1.40 + 0.01tuv 0.72 + 0.01wxyz 2.72 £ 0.05uv 0.76 = 0.01rstuy 1.48 + 0.01vw
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MY28, MY21, MY24, MY26, MY27, R6 (
L5 ) wal A AT AR . MY21, MY25,
MY28 . MY26 . MY24, RS ( FEfi4 2 ) 1
7B AT AR A . MY21, MY25, MY28 .
MY22, MY26 (£3) .

fEE DM, RT (BALYIZE ) e L (6 RT 7Y
fflc ¥k M. GF7, MY21, MY28, GF2, MY16,
R2 (ESEALAY ) WBAEET AR R : GFT,
GF2. GF4. MY21, MY28, RO ( 35 AHl
Bfk ) AR AT AR . GF7. MY21,
GF2, MY28, MY16, R6 ( FI K3 ) ma 1 i Aif
TR R MY21, MY23. GF7 . MY26 .
GF2, R8 ( BEMEMAZE ) mi B (0 AT Fu A9 R UCR -
MY21, MY23, MY28 , GF7, MY24 ($£4) .

W M. GF7. MY21, MY28, GF2, MY23,
R2 (BEMEY ) WBAERT AR R : GFT,
GF4, MY21 ., GF2, MY28, RO ( F&EMTAHL
BEAkn ) wi B EL AT AR . GFT. MY21,
MY28., GF2. GF10, R6 ( FF 32 ) g 1 (& i
KK J: MY21 | MY28, MY23, GF7,
MY22, RS ( EEEREERZS ) i )oi (E AT L AIHRUCH «
MY21, MY28, MY23, MY22, GF7 (%5) .

i3 ~ RSGERTUFEH, =fFS
REEIEITA SRR, 1584 R (Gitfk
P2 ) ma ARk F R2 (HAEEY ) KF R
( TRV ) . (HR6 () |
R8 ( FAMEEMARZS ) mi L {F R /N8 A5 R (] e B A
BT ASTa], 100 B XU i X 1 25 28 RE R B Ak i 2%
RENAD . 5&FRA LG &Y 5
FEASRE P AT & R ALY, (R3S
WL R AT & e AR R AR
HAE T A5 5L IR AR R AR HS B 19 MY 21,
MY22, MY23, MY24, MY25, MY26,
MY27, MY28, HHRiADEEFE M EWL,
PIAS A BF A L1055 FERR 3 v & 15 IR i o7
8 &5 B b GF2, GF4, GF7, MY16, MY21,
MY23, MY24, MY26, MY28, UtBHIBA TR
YIRS B0 MO S A SR R T IR A RE T 4
R WK, [ENRAIALLE Hb 2028 5 B

A= 21255 e SO (S L ARG 5 AE T IS I o 55 Ik
i I 7 {42 7 9 8 GF2. GF4. GF7. GF10,
MY21., MY22, MY23, MY28, MKk 5457
HEROLE AR, T GF10 Z5bE 5 HAag R MEY Y
ReAMA X
22 BEHITER

[RLSE 1 TE P 9 SR R AR S 2k Y
TERMEY A K, HILiEkHES SRS
HATRE HIE, g5 LS s, TRARS
ZEREIE MPF o 25 AR, i A DL TR A1 5 4%
ZFEE PS> 25 57 38/, X 52 SRk
) PCA 7+ Hr 5 LDA 2B dl— % H 7 5y
N £ W A %52 5 Y GF2. GF4., GF7. GF10,
MY16., MY21., MY22, MY23, MY24,
MY25, MY26, MY27, MY28 &S IF4r47E
94 43UA L, TR BITE 93 43U L

£S5 RREAXFSGERITOER
Table 5 Sensory scores of aroma and taste of Fengging

black tea

W5 LMK S5 FR MK | ST FI W
GFl 960 94.0 | MY3 90.0 89.0 %MYZI 96.0 955
GF2 950 965 | MYS 880 850 MY22 950 940
GF3 960 920 | MY6 960 920 MY23 955 93.0
GF4 955 940 |MY7 950 93.0 MY24 940 93.0

GF5 89.0  90.0 | MY8 96.0 96.05MY25 94.0  94.0
GF6 955 96.0 | MY9 955 93.0 EMYE& 95.0 95.0

GF7  97.0 940 MYI0 96.0 94.0 !MYZ? 95.0 94.0

|
GF8 850 89.0 IMYIl 96.0 95.0 | MY28 950 96.0
GF9 960 940 [MY12 97.0 93.0 MY29 950 94.0

|
GF10 96.5 96.0 [MYI3 940 93.0 [MY30 93.0 94.5

GF11 90.0 89.0 MYIl4 95.0 95.0 E_MY3I 90.0 940

GF12  92.0 945 |[MY15 96.0 93.0 E-MY32 955 94.0
GF13 91.0 90.0 |[MYl6 96.0 95.0 !MY33 94.0 94.0
GF14 87.0 92.0 |[MY17 96.0 97.0 %MY34 96.0 97.0
GF15 96.0 965 MYI8 950 950 MY35 960 950

MYl R89.0 850 MYI9 930 950
MY2 955 960 MY20 93.0 94.0

23 BFESRERITMHEXMN

I H - B BT ) 3 AL ERER Y G/GO 1
DB {8 5 O A S R R T4
SPSS 22 f# T HZ /R A ( Pearson ) A, 45
Rk 6 Fin. R GRS EEME,
FERECH 073, TAIED, Fril iy & 14 24
W S (E 5 B SRR SR A B KAk
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t, fBIERSE RT (k28 ) | RO (5&TH
PLEALY) ) S&FE R BFIEMR, HXR
o5 0.28 F10.30, (H 5 3E0EIEAH A
BF. WIKEP R2 (REMLEY) . R7 (Wil
W) . RO (FFEMTANEY ) 5&FSFE
SR IEMDE, MCRES IR 024, 030,
0.32; R7 (®ifk#25) . RO ( H&EMAAWIHIL
Y1) SR IEAROG, AR R E N
0.24 F10.25.

Fo6 BTFESEEHRITHEXEIN
Table 6 Correlation analysis between electronic nose and

sensory evaluation

FS WM R2 O R6 R7 R8 R9
FS 00 0.73* 0.03 009 0.09 007 0.11

T W 0.73* 1.00 007 0.14 0.14 0.13 0.16
S o/ £ - 020 022 028*% 0.19 0.30%
Fim
AR - - 018 0.19 019 016 021
L B = - 024% 023 030% 0.21 0.32*
ek
AN & - 0.8 020 0.24* 0.18 0.25*

E: P RTFAAEMER (p0.01) , * R TALHER
# (p<0.05)

3 gik5itie

3.1 BFESNER

PCA 5 LDA 7trai b, MR 55
MFFREMTFRGE, “MFTRERIEN
PCA F il 4r STl 3 & F LDA, {H LDA #JIX
SR RILT PCA, HAEZEZIEAMERS,
TRELZMIX S BT A L%

Loading 7Mr&5 R 7R, TRIESE —FlH
TR R KR KU B2 . S5 & A bl
BiAbPns, X8 — R TR K AR R
FROEZE | EERERRZE. Zmik SRk r el R &
HH X 55— 3 A3 sk R K R R e 2
RAEY . SENDEIHAY, X5 _F
%y & ST ONIbTE KN Ay

¥ G/Go HLFHRIFN (Mg irh, —Fhdr
SR BRI e b (L fe 4
k> RENGY > T HERSAIGIY, HEF
FEZE | MR R 2 e 1 (K /NTE £ SRR ) Y e R
A BT ASTR) . 156 0 XU PR i [X. A 25 LA 3 ) 7
SAFIEREEM Y ORI 2. REEGY .

FHEBTAILEIEY, 2R I
FERR S B W R AR AR A . Hot R 2%
EEP AR i e (R R LA, W TR
o 28 ML JS AT BE VAR B B Ty B AT 5 B A 41 7 e
REEL, 10 B AR 210 5 B A 21 5% A AR X% 2 )
B & R aE, A&FARE, TR aTis
e S BRI
32 REHITER

REF IS REB R, TRAKER
FEIE] Y IT 2> 22 30K, T A P A 4 2%
FER A PE D 22 R, X 537k SRR
PCA. LDA Zr P& Rl —3, H o+ 85y
Wi J7 {1 452 105 () 25 PR SOPF A 4k T 3 v KO-
AN [RIZL WA 2% T ol T Sl R 34 T 2 AR [) A A<
fear Bk, wTLIRAAFERZE; B REER
AR G RCE TR A B
33 BFRSHERITHEXES

XM R ER, F GRS D
FIEMIE, MR 0.73; FARLHKREH
PERAH AR B Kk, k. 5
B WA WU AL S (5 & O 2 B E IE
PG, FICRET 1A 0.28 F10.30, {H5 ik
AYAESCHEA B, Pk, AEAEW.
2. SERSAIRAY S5&F 2R
FIEADE, FHXERES R 0.24, 030, 032,
Ak 2s. 35 & A VLB S R o &
BFIEARR, FXERBIMIN 0.24 F10.25,

P e i 37 {5 S8 o O S — S A A DG
AN [A] ZE A5 I 7 S R 52 B B A A L [ i
SRCE R RA—-F ", AR EH P EF
SRR A PE AT R B IE AR O, X JEE DA
P14 ML A i 2 A B ] ) 5 P IR T R A A
WRPE 4 2 52— B A SE M, X T RE R B S
EEAIRE N RS RE IR PFELFEITE
(A HE TR TR YRR ) A G, T
TRESERETFE AR R ENEE, °]
AE SRR P T A X 2 M S T
R SESA —ENMENE, SR
AN, VLSRR R i R o A U AR
GBI AAEE |, I EHSA—En BTk,
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