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Differences in Aroma of Chuanhong Congou Black Tea of Different
Tea Plant Varieties Based on HS-SPME-GC-MS Analysis
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Abstract: Chuanhong congou black tea was made from seven tea plant species that were grown in Yibin, including
'Sichuan Medium and Small Leaf Group Species' 'Fuding Dabai' 'Fuyun 6' 'Mingshan 131' 'Qingxin Oolong' 'Tianfu 5' and
'Tianfu 6'. The main differentiating ingredients in Chuanhong congou black tea, which was produced from the fresh leaves
of several tea plant species, were examined using sensory evaluation, electronic nose (E-nose), headspace solid-phase
microextraction gas chromatography-mass spectrometry (HS-SPME-GC-MS), odor activity value (OAV), and partial least
squares discriminant analysis (PLS-DA). The findings indicated that the black tea derived from the fresh leaves of the seven
different tea kinds was sweet, with the 'Sichuan Medium and Small Leaf Group Species' scoring the highest and having a
little fruity flavor. A total of 84 volatile aroma compounds, including 29 alcohols, 12 aldehydes, 15 esters, 12 alkenes, 7
acids, 5 ketones and 4 other hydrocarbons were found. There were 14 kinds of common aroma compounds in the 7 samples,
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and the contents of aroma compounds were significantly different among different samples (P<0.05). A total of 28 kinds of

main aromatic compounds of Chuanhong cougou black tea were screened (OAV>1). Eight key differential aroma

compounds were identified in the black tea samples of different tea plant varieties, including geraniol, linalool, methyl

salicylate, phenylethanol, styrene, 2-hexenal, (E)-linalool oxide (furan-type) and citral. In summary, the types and contents

of aroma substances of Chuanhong cougou black tea made from fresh leaves of different tea plant varieties differ greatly.

The study results can provide reference for selecting suitable tea plant varieties for Chuanhong cougou black tea.
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Table 1 Sensory evaluation of black tea aroma
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Table 2 Aroma composition and content of different black tea samples (ug/kg, n=3)
H HFRG Y RN B N F T TN = W65 #1131 ERNEYA RIS RIF65
1 AR 649.33424.63°  851.96+42.52*  482.57+19.40° 833.44+17.93*  764.93+23.79"  184.83+35.43°  177.05+7.90°
2 B 6989.27+77.25 - - - - - -
3 FEAE R 230.62+3.40° - 184.58+10.25¢ - 582.934+20.87° - -
4 a-Fr i - 34.49+1.62° - 39.12+4.63°  158.27<11.11° - -
e i A
5 (E)'ﬁﬁ%ﬁw% 308.99+22.39°  555.83x31.10°  93.54+2.73"  91.62+329"  339.83+13.64°  171.7+12.24°  126.6143.68°
6 4-BEf-1-J - 18.62+0.16° - - - - 7.39+2.15°
7 G- 2 3 4 T 51.5+8.96" 60.99+4.75° - - - 101.8+19.50°  47.95+4.37°
8 S -2-H LB 129.87+17.91¢  155.91£9.19° 71.45+2.68°  310.78+20.36°  271.5+11.84°  162.65+14.34°  111.47+4.23¢
9 S R - - - 68.36+7.02° - - 63.43+7.63
10 AR 320.19+15.67 - - - - - -
11 <E)'ﬁ§§$m% 968.4+19.03°  1029.7+29.11° - 1025.19436.42° 282.93+12.11¢  447.5+43.72¢ 408+15.66°
12 T -3 - - - - - 17.03+2.39 -
13 SR A AU 57.66+5.04° 62.39+1.35° 36.58+2.34° 36.38+2.88¢ 233.39+9.52° 28.05+3.30¢ 36.08+0.54°
14 Ji U R - - 52.45+13.76" - - 60.18+4.45 -
15 IFE-5 - - 1 - T 39.18+7.84° - 52.42+16.33° - 106.82+2.71° 17.29+2.37¢ 22.29+0.49¢
16 I i 172.4148.96"  122.94+9.20 - - 109.41+5.10¢ 13.36+4.80° 12.4242.40°
17 2-F LI - - - - - - 16.46+0.97
18 S -2- O 158.97+4.48 - - - - - -
19 i 308.99+5.69"  200.86+20.08°  134.77+5.05°  237.44+8.23"  188.06£9.74°  217.44+33.12™  100.41+6.19°
20 S - - - - - 9.19+0.90 -
21 (2)- ﬁﬁ%ﬁj‘*{t% 3213141128 265.98+11.05°  238.4£16.02°  233.44+15.07°  112.93£8.52%  127.75+7.70°  104.74+1.86°
22 K 1219.18421.27¢ 2138.57+77.66° 1179.62+46.66° 3133.12+81.00° 519.05+14.17¢  260.54+5.93°  207.55+17.49°
23 1- -3 - - - - - - 20.01+1.79
24 7- W KE-D, 63 TR - 6137.01178.33% 8876.22+100.46° 6794.84£94.65° 16302.13£127.47" 1738.2+153.94° 1762.79+33.87°
25 3, 5-2F ZJfi-2-1% - - - 35.25+3.35 - - -
26 (&) -1-HFE-2- TN EE - 191.06£15.53°  94.33+11.31°  229.89+6.56" 87.71+4.95¢ 54.38+11.63¢ -
27 1-F -4 OB - 22.73+3.10 - - - - -
28 cis-2-F R L B - - 29.38+1.58" 62.07+0.66° - - -
29 Iy R 2091.30+51.50" 3551.30+141.65° 504.46+27.31° 3470.38+28.09° 1381.84+61.73° 1200.13+80.52¢ 1046.12+41.72°
30 < 542.98+5.60°  273.55+12.87° 217.37+12.42% 416.49+19.01°  199.66+5.07°  236.03+10.56° 200.34+13.76°
JFi-3.7-
T E‘%@ 2.6-% - - 323.78+17.74° - 352.5148.38" - -
32 R 214.95£2.24%  32037+5.96°  371.81+17.85" 339.51+13.79" - 176.96£14.94°  150.44+6.49°
33 P - 27.68+4.19¢ 43.57+2.76™ 38.93+0.33¢ 59.03+3.43° 46.7+8.98" 22.2743.64¢
TR '3’7'3%1%'2’6&'& - - - - 697.09+24.7 - -
35 T 77.25£3.36°  128.23+11.98"  205.47+12.28"  157.1947.52°  226.34+8.36" - 60.86+5.40"
36 2-2,6-T- % - - 60.64+3.54 - - - -
37 (Z)-6-T-HlE - - - - 59.05+3.53 - -
38 2-CUEE 658.29+15.67° 1322.79+24.79" 1306.69+47.95 1123.78+39.26° 1803.66+84.09° 874.32+131.91¢ 880.49+14.05¢
39 FrigmE 378.40+6.72°  254.69+8.26°  416.35£17.30°  101.94x1.35¢ 0 96.56+10.83¢ 79.91+7.55¢
40 O - - 174.82+2.47° - 234.56+9.00°  106.26+5.10°  106.18+6.79°
41 B - - - - 103.82+4.72° - 55.66+8.53"
fifzk
42 PR I e - 31.3+1.56° - 120.39+5.07° 49.19+2.87¢ 77.41£7.11° 69.56+2.42°
43 Clives i - - - 31.65+2.70° 117.3+7.87* - 42.43+4.94°
44 KA g 3935.17+267.57" 1966.61+£75.90° 2962.75+133.88° 2271.75+68.91¢ 3616.28+55.38" 965.23+20.65"  784.92+15.93f
7- P H-1,6-9F T-3- a b
45 1 G - — - - 80.44+6.31 36.94+0.79 —
46 1 S TR - - - - 124.17£12.98 - -
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P FRWS (VNG i N T DN & tWB6 #1131 HLS KI5 KIj6
47 ZIRA R - - - - 54.15+3.05 - -
4 3 7})% jg 3%@%2%@;: - - - - 95.14+6.54 - -
49 -3-FHETRR-3-CLA MR - - - 56.87+1.04° - 11.43+1.37° -
50 JUFBE TP AR R TR 40.30+6.72 - - - - - -
51 Mii-2- L JT T 1 - - - - 179.61+7.78 - -
52 2- T L TR B 31.35+2.24° 29.80+6.31° 21.31+1.61° - 39.17+2.47° 19.44+1.44° 18.32+2.63°
53 CLR-3-C Js-1-g 88.44+10.08'  59.78+6.08° 54.1+3.21° - 401.88+10.54°  118.14+10.12°  251.35+43.84°
54 LR EE TG - - - 70.56+0.59° - - -
55 2-LHE T RGN R - 20.79+2.68" 73.03+2.61° - - 22.96+4.23 14.14+2.67°
56 CRRC R - - - - 372.55+8.19 - -
57 Y 66.05+5.60°  769.56+56.83° 410.38+21.41° 848.61+22.39"  344.64+1540°  98.15+1.28°  379.78+21.10%
58 At 142.18+10.08 - - - - - -
59 6-F S Jk-2-C M 71.65+6.72° - 62.45+0.56° - 247.64+13.14" - -
60 Eepen - - - - 65.03+4.37 - -
61 6,6- "I - 32.1+1.89¢ 98.47+4.68" 43.86+5.01° - - 11.09+1.67¢
62 B s - - - 55.96+0.47 - - -
63 e I 27.99+5.60° - - - 38.75+2.89° - -
64 o1k et 101.88+3.36° 12.25+0.50¢ - 24.63+0.50° - 15.24+0.67° 12.0440.71¢
65 6-T i - - - - 187.65+6.99 - -
66 NRi-3- 5 - 86.87+2.35 - - - - -
67 b 24.63+4.48° 45.56+3.30° 89.48+4.50 62.03+0.70° 119.4146.26 9.8942.63" 15.78+6.06°
68 4”1%13‘%%5 - - - - 111.1240.07 - -
69 2-CUTR - 125.43+6.28°  208.95+8.80°  186.29+3.74° - - -
70 -2~ 475 R - - - - - 14.25+0.33 -
71 (B)-2-Hla - - - - 94.65+5.98° 35.97+0.82° 31.2241.58°
72 JL-2-C TR 114.19+15.67 - - - - - -
73 4-CU IR 43.10+3.92° 60.17+1.43 30.05+3.31° 23.04+3.50¢ - - -
74 it 322.99+21.83"  41.75£2.47°  256.18+9.70°  60.77+4.68  312.61+17.05*  70.67+3.06° 46.46+5.48%
75 R-2-C sk C - - - - 259.34+11.33%  45.98+6.54°  101.76+12.13"

e _
76 6- M k-7 15 -2 - - 29.97+0.23¢ - 45.06+3.19" - 34.3143.95 -
77 1-(2, 2-ZHEALIL) 2 - - - - 164.04+6.00 - -
78 SR 49.26+2.24° 55.69+5.35° - 102.81+6.19°  289.64+12.26" - -
79 2-E{ifi - - - - - - 33.81+3.65
80 BT 22T - - - - - 11.724£1.37 -
HE

81 PR O b - - 121.63+6.73 - - - -
82 T RET - - 29.1242.38 - - - -
83 b5 - - 44.45+3 .68 - - - -
84 2519 - - 52.45+3.38 - - -
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Fig.2 Aroma content of black tea of different tea plant varieties
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Table 3 OAYV analysis of aroma compounds of different black tea

EY FA MR BI{E (ug/kg)  PUIF/NHBER fESORE fRmesS A3l HoLlk  KESS  KIF6S
A B A 7.50 931.90 - - - - - -
RETERE Frlg A 2 1.05 - 0.84 - 2.65 - -
JI5E-2- 1347 P - 72.00 0.72 0.85 - - - 1.41 0.67
(B)-J5 i S A (W 20 - 6.00 161.40 171.62 - 170.86 47.15 74.58 68.00
S - A AR PNONE S 25.00 231 2.50 1.46 1.46 9.34 1.12 1.44
- 1-FE - 0.60 65.31 - 87.36 - 178.03 28.82 37.14
Ly A 7.00 44.14 28.69 19.25 33.92 26.87 31.06 14.34
(Z2)-F5 R S Ay (W 0 ) - 1 32.13 26.60 23.84 23.34 11.29 12.77 10.47
KT B AR 10.00 12.19 21.39 11.80 31.33 5.19 2.61 2.08
Jy R AeAF 0.60 3485.49 5918.83  840.76  5783.97  2303.06 200022  1743.53
R I R 3.00 18.10 9.12 7.25 13.88 6.66 7.87 6.68
-3, 7-—F JE-2, 62 S - 1.00 - 32.38 - 35.25 - -
i3 SRR 1.20 179.13 26698  309.84  282.93 - 14747 12537
B MG A 0.28 98.86 155.60  139.04  210.82 166.79  79.53
5-3,7-ZHHE-2, 68 TR - 88.80 - - - 7.85 - -
T-m AR 0.80 96.56 16029  256.84 19648 28293 72.01 76.07
-2, 6- -8 - 0.05 - 1212.87 - - - -
5 -6- - g - 0.10 - - - 590.54 - -
2-CL AT B 3.00 219.43 44093 43556 37459 60122 29144  293.50
Frigms Frig 4.00 94.60 63.67 104.09  63.41 - 24.14 19.98
CLE A 4.00 - 437 - 5.86 2.66 2.65
H I HA 0.31 - - - 334.90 - 179.55
FH R 7 i T - 2.00 7.93 - 6.02 2.46 3.87 3.48
KA R P g AR IMAERY 4.00 983.79 491.65 74069  567.94 90407 24131  196.23
KN By A 6.50 10.16 118.39 63.14 120.22 53.02 15.10 58.43
ARl R A& 1.50 94.79 - - - - - -
R-2-CEEEC R - 78.10 - - - 3.32 0.59 1.30
BT 2 T E Y vzl 0.01 - - - - 1674.23 -
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Fig.3 Heat map analysis of black tea clustering of different tea plant varieties
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