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Electronic Nose Identification and Analysis of Aroma Components of
Four Famous and Excellent Teas in Guizhou
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Abstract: In order to identify four famous and excellent tea species in Guizhou(Meitan Cuiya tea, Shigian moss
tea, Fenggang Zinc—Selenium tea and Duyun Maojian tea), the four famous and excellent tea were detected by
electronic nose and analyzed by linear discriminant analysis(LDA) and load analysis(Loadings). The aroma com-
ponents were analyzed by headspace solid phase microextraction coupled with gas chromatography —mass spec-
trometry (HS-SPME-GC-MS). The results showed that LDA method could effectively identify four famous teas,
while Loadings analysis indicated that the No.2(nitrogen oxide) and No.7(terpene, sulfide) sensors played a ma-
jor role in the overall odor identification. The aroma components analysis showed that a total of 77 aroma com-
ponents were detected, among which, 14 aroma components were found in all four teas. The relative content of
alcohols and alkanes in the four teas was higher, but no aldehydes was detected in the teas. Linalool, 2—-butyl-

1-octanol, 5—heptanylbenzene—1,3-diol and decane were found to be unique and the compounds with the high-
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est relative content in Meitan Cuiya tea, Shigian moss tea, Fenggang Zinc—Selenium tea and Duyun Maojian tea,

respectively, which indicated that different tea had their own representative aroma components. Therefore, different

kinds of tea have different aroma because of the difference of volatile components and relative content, and elec-

tronic nose technology could effectively identify the four kinds of tea in Guizhou.

Key words: electronic nose; headspace solid phase microextraction; gas chromatography—mass spectrometry(GC-MS);

tea; aroma components
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Table 1 Standard sensor arrays and performance specification in
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Table 3 GC-MS analysis results of aroma components in the different kinds of tea
1%
S1 S2 S3 S4
1 868 (E)-3- -1-  (E)-3-Hexen—1-ol CeH 0 140 — — —
2 969 1- -3-  1-Octen-3-ol CgH O 097 — — —
3 1 036 Benzyl alcohol C,HO 626 882 7.54 14.86
4 1164 Fura?lmeth:::)l,Z—ethenyltetrsahydro—a,a,S—trimethzyl—, (ZR,SR)—rezl CioHis02 Lo3 — 235 —
5 1082 Linalool CioH ;0 297 — — —
6 1228 Geraniol CiH ;50 454 338 146 143
7 1136 Phenethyl alcohol CgH,00 1595 12.15 11.94 9.66
8 1790 2—hexyl-1-Decanol CiH3,0 097 060 0.67 —
9 1393 2- -1- 1-Octanol,2—butyl C,H,0 — 1.96 — —
10 2045 (E)-3,7,11,15-Tetramethyl-2—hexadedcen—1-ol CyHyO 0.89 139 140 1.51
11 2 596 Cholesterol CyHy0 — 092 — —
12 1228 (E)-3,7- -2,6- -1-  Geraniol CiH ;50 — — 047 —
13 1854 1- Hexadecanol CiHs,0 0.86 126 0.89 0.21
14 1479 5- -1,3- 5—Heptylresorcinol-1,3—diol C3Hy0, — — 2.97 —
15 2153 Nonadecanol CoH40 — — 1.62 047
16 125 ;ﬁﬂ’ymn—3—016,6—ethenyltetrah?f:ro—2,2,6?—)m'methyl CioHis0Q2 - - - ¥
17 1191 (2)- -3- 3—hexenyl ester, (Z)—Butanoic acid CioH 50, 1.03 — — —
18 820 2- Pentanoic acid,2—methyl—, methyl ester C,H,,0, 1.42 — — 1.06
19 1389 (2)- -3- 3—hexenyl ester, (Z)-Hexanoic acid C,H»0, 1.50 — — —
20 1426 e (2,6,6-Trimethyl-2-hydroxycyclohexylidene) CoH O, 268 221 — 214
21 1 350 tert—Butyl phenyl carbonate CH,04 — 1.68 — 1.51
22 820 2- Pentanoic acid,2—methyl—, methyl ester CyH304 3.68 — 089 216
23 1605 ;ﬁildimelhyl —llﬂf(l—methylethyl)—1,3—prl:;(;rr)$;§;(i Zztlj;z et CieH0s o 2.66 o 126
24 1 440 Dimethyl phthalate CioH 004 — — 2.35 —
25 13N i:;—Octadieni’f—ol, 3,7—di?nethyl—, propanoate CisH0, - — 08—
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Continue table 3 GC-MS analysis results of aroma components in the different kinds of tea
1%

S1 S2 S3 S4
26 1908 Diisobutyl phthalate C¢H»04 — — 1.47 —
27 1878 Methyl hexadecanoate C;H3,0, — — 0.85 —
28 982 Benzaldehyde C-H,O 136 — 093 —
29 1104 1-Nonanal CoH sO 200 371 146 245
30 913  (kK)-2- trans—2—Heptenal C;H0 — 178 047 —
31 921 E.E)-2,4- trans,trans—2,4—Heptadienal C-H,,0 — — 049 047
32 1081 Phenylacetaldehyde CsHO — — 049 033
33 1420 Geranylacetone C3H»0 1.17 1.15 — 0.65
34 1576 Methanone,dicyclohexyl— C3H»0 — — 0.80 —
35 1457 beta— Trisone C3sHyO .70 070 149 —
36 1asd i—g:;:g—trimethylz7—oxabicycl[jti..?.]O]herl)t—liyf]—?ﬁ—Butjn—Z—one Cit0: L6 — 173 —
37 1338 Jasmone C,H,,0 — 2.32 — 1.23
38 1238 22,7- -3,5- 3,5-Octanedione,2,2,7-trimethyl C,,Hy0, — 141 184 1.14
39 1426 (52’,66’7éiaTn'methyil;72’—7ﬁydroxycycl%)hiiI}—fll)idene)aceticacid lactone CiHi0: o - 0=
40 974 Hexanoic acid CeH .0, 097 0.84 — —
41 1073 Heptanoic acid C-H .0, 1.03 0.78 — 1.51
42 1272 Nonanoic acid CoH 50, — 1.50 0.60 —
43 1968 Palmitic acid CisH30, .60 — 1.08 042
44 2191 Linolenic acid CsH30, — — 0.57 —
45 2398 Arachidonic acid CyH+,0, — — 049 227
461342 (22Z[)—3,37—7Dimethyl—22,6—600tadienoic acid CioHie0: — 09— 098
47 1150 3- Undecane, 3—methyl- CHy 1.05 — — —
48 1214 Dodecane C,Hys 4.03 3.19 377 217
49 1285 4-6- Dodecane,4,6—dimethyl CHy 1.62 1.25 — 2.80
50 1413 Tetradecane CHs 5.18 232 266 493
51 1555 Decylcyclopentane CisHs 1.03  0.94 — —
52 1576 Cyclohexane, nonyl CisHso — — 0.60 —
53 1711 Heptadecane C7Hs6 293 326 387 257
54 1612 Hexadecane CisHay 312 1.68 135 3.71
55 1313 Tridecane CisHyg 2.29 — — —
56 1320 2,6,11- Dodecane,2,6,11-trimethyl CysHs, 1.60 2.51 — 7.53
57 1448 5- Tetradecane, 5—methyl CsHs, 1.38 — 066 —
58 1448 2- Tetradecane, 2—methyl CsHy, 237 180 2.65 —
59 1512 Pentadecane CisHs, 1.34 1.64 1.86 —
60 2036 1-Chlorooctadecane CsH5,Cl 1.40 — — —
61 1380 3- Tridecane, 3—methylene C,Hog 095 190 2.06 —
62 2009 Eicosane CoyHy, 1.05 334 453 1.25
63 1548 3- Pentadecane, 3—methyl CoHy 1.11 160 120 —
64 1185 4,8- Undecane, 4,8—dimethyl C3Hyg — 0.62 — 1.84
65 1910 Nonadecane CioHyo — 0.86 — —
66 1653 2,6,10,14- 2,6,10,14—tetramethylpentadecane CioHyo — 233 051 —

187



:bxyjg@163.com Storage and Process 2020 3
3
Continue table 3 GC-MS analysis results of aroma components in the different kinds of tea
1%
S1 S2 S3 S4
67 1115 Undecane CiHy, — — 271 —
68 1 837 1-Chlorohexadecane C¢Ha:Cl — — 0.73 —
69 1015 Decane CioHxn — — — 151
70 931 3- -3- Heptane,3—ethyl-3-methyl CioHyp — — 237 338
71 1148 2- Nonane, 2—hromo CoH oBr — — — 148
72 1579 a- 1,4,8—-Cycloundecatriene,2,6,6,9—tetramethyl CisHyy 1.92 235 251 1.90
73 1555 2,5- Phenol,2,5-bis(1,1-dimethylethyl) C,H»0 — 162 089 —
74 1668 2,6 2,6-Di-tert—butyl-4-methylphenol CsH0 — — 057 —
75 1795 Caffeine CsHN,O, 591 9.63 748 8.56
76 1174 Indole CHN 2.18 407 342 5.6l
77 1191 N- 2,5—Pyrrolidinedione, 1 —ethyl C¢HyNO, — 089 046 1.65
222 4 ° 2—
2.2.2.1 S1 S4
2,2,4- -1,3-
N S2
S3
18l 2 3 S1 o Sl
S3 S1 7-  -3- #-  -3-
35.84% S3 .
S3 S2 3,7- -1,6- -3- N
S4 o S1 S2 S4
2 S3 °
S4 S1
o4 N N S1 o
° S1 2223
(E)-3- -1- .1- N S2 2 3
2- -1- S3 S1 52
(E)-3,7- -2,6— S3 S4
-1- 5- -1,3- S4 3.36% .5.49% .3.84%
2,2,6— —6— —2H- 3.25% S3
3- & S2
° 4 o 4
2222 o 4 o
2224
U, 2 3 S1 S3 2 3
S4 S3
S1 52 S3 9.16% S1 S2
S4 S4 4.43%
10.31%.6.55% .6.09%  8.13% S1 5.58%.3.02% beta— S1
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