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Abstract: To investigate the effects of storage duration on the flavor characteristics of Guizhou white tea, this study
employed high-performance liquid chromatography, electronic nose detection, and gas chromatography-mass spectrometry
(GC-MS) to analyze the major taste compounds and volatile components in Guizhou white tea from different storage years.
The results revealed significant differences (P<0.05) in the contents of tea polyphenols, total flavonoids, caffeine, free
amino acids, soluble sugars, lactic acid, L-malic acid, and catechin components during the aging process of white tea,
whereas differences in water-extractable substances were relatively minor. Electronic nose analysis indicated that the aroma
characteristics of Guizhou white tea from different vintages might be related to sulfides, aromatic components, and

nitrogen—oxygen volatile substances. Volatile compound analysis revealed 123 volatile substances across the different vin-
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tages of Guizhou white tea, including 17 alcohols, 13 aldehydes, 18 ketones, 23 alkanes, 12 alkenes, 22 esters, and 18 other

compounds. Among these, 23 unique volatile compounds were detected in white tea from 2013, whereas only 1~3 unique
volatile compounds were identified in tea from 2015, 2016, 2020, and 2022. Additionally, white tea produced in 2016 pre-
sented the highest total volatile content, while that from 2013 contained the most diverse array of volatile compounds. Odor

activity value (OAYV) analysis indicated that nonanal (OAV>20) significantly contributed to the formation of the character-

istic aroma of white tea during storage. This study provides a theoretical basis for the scientific storage and quality enhance-

ment of Guizhou white tea.

Key words: white tea; flavor substances; volatile components; storage; electronic nose
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Fig.1 Comparison of the contents of tea polyphenols, total flavonoids, caffeine, free amino acids, soluble sugars and water extracts

in Guizhou white tea of different years
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Fig.2 Catechin components of Guizhou white tea from different years
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Table 2 Difference in organic acid content of Guizhou white tea in different years (mg/g)

R W2013 w2015 W2016 W2020 W2022
L3RR 12.33+0.80° 5.60+0.24¢ 3.29+0.24° 8.40+0.31° 29.31+0.50°
D3RR - 1.86+0.08" - 15.16+0.48" -

LR 26.03+0.50¢ 48.50+0.91° 66.49+0.50°" 19.47+0.68° 60.50+0.54°

BEIIR - 1.90£0.10 - - -
EJ 0.0120.00¢ 0.03+0.00° 0.12+0.00° 0.05+0.00° 0.05+0.00°
[GRETA 0.07+0.00¢ 0.11+0.00° 0.05+0.00° 0.14+0.00° 0.08+0.00°

V73 - 31.14+0.66° - 21.50:£0.48" -

AR 0.04+0.01¢ 0.03+0.00¢ 0.07+0.00° 0.050.00° 0.22+0.00°
PR - 4.9240.13 - - -

1 FATARNG FRERR 22 57 B3 (P<0.05), “=" AR ; 3

ZE e . B TP RN N R 1R 19 9 R 4] R 0.01~
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Fig.3 Radar plot (A) and PCA plot (B) of electronic nose
response values of Guizhou white tea of different years
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Table 3 Volatile matter content of Guizhou white tea in different years
K2 R b BRI Fritingle)
(min) w2013 w2015 W2016 W2020 W2022
i3
1 2-2 - 1-C B 19.71 - 11.64+0.09" 6.72+0.22° 7.75+2.89" 6.07+0.22°
2 2,5- " HH-2,5-00 " 26.24 - 610.76+£12.97° 48.59+0.22¢ 1561.47£23.99°  248.46+6.88°
3 1B 21.42 - 34.31+1.35° - 36.1243.49° -
4 2-H3E-3- T ) -2- B2 7.59 - 57.20+18.31° - 17.32+7.98" -
5 2-HJE-1-T B 12.01 - 30.38+0.57° - 19.45+0.19° -
6 S -2-8L0-1 - 1522 - 11.18+1.11 - - -
7 REAEA 32.19 0.85+0.10° - 109.07+5.19* - -
8 2-(4-FRHRIE ) TN -2 28.31 1.08+0.09¢ 28.91+0.30 - 19.19+1.00° 31.56+0.23°
9 REAERE 27.21 3.91+0.13 - - - -
10 v 30.85 13.88+0.38" - 12.13+0.66" - -
11 -2 - 1P 1521 30.23+8.07 - - - -
12 SEE 12.02 62.06+2.29 2.1340.19° - - 4.79+0.28"
13 TEC 16.07 122.78+0.84° - 17.54+0.25° - -
14 H I EE 16.95 166.81+3.49 - - - -
15 34-ZHEACEE 22.92 223.60+3.84° 3.54+0.17° - 5.05+0.46° -
16 1-13 07535 10.74 233.8546.61° - - 30.78£2.27° -
17 iyt 21.18 217.02+31.31 - - - -
2N
18 2- T HlE 7.78 - 12.05+4.85 - - -
19 IETRE 4.46 1.86+0.35 - - - 27.38+1.09°
20 P 20.12 3.06+0.08" - 8.67+0.38" - 10.48+0.22°
21 2-F -2 TUd 9.16 7.50£0.16° 22.04+1.06° 42.08+6.28° 25.44+0.67° 13.06+0.31°
22 IE=ERE 14.52 19.57+1.42° - - 19.83+0.23" -
23 IETRE 17.38 24.07+2.59° 128.57£0.58° 30.22+0.54¢ 54.99+1.67° 35.34+0.15°
24 - T 5.06 42.2342.66 - - - -
25 IEGE 6.34 49.11£2.87° - 342.10£10.99°  341.08+27.95° -
26 SR 5.13 52.30+3.08 - - - -
27 PR 11.62 90.06+1.32° - - - 38.7240.29
28 (B)-T -2-Jfls 7.79 100.98+7.13° - 17.25+0.88° - -
29 T 12.59 135.83+0.80 - - - -
30 O 8.80 234.59+3.18 - - - -
UGBS
31 4-HBE-2-C 11.51 - 99.56+9.11° 58.88+3.43° 46.26+14.46" 38.18+4.38°
32 2~ 6.29 - - 224.08+4.84° 98.77+8.21° 298.75+1.41°
33 2- 3 11.51 - 0.90+0.27¢ 8.33+0.24° 7.08+0.27° 3.04+0.11¢
34 3= 21.75 - 6.50:£0.55" 4.28+0.26 4.38+0.40 -
35 FRT B LR 12.44 - - - 94.67+4.17 -
36 18- A KL W 27.80 - 5.06+0.14° 15.61+0.70° 4.55+0.56 2.44+0.08°
37 A7 I SN R 28.49 - 97.56+1.29° 16.07+0.43¢ 104.11+3.66° 26.46%0.51°
38 1-F 4 -2 TR T 9.28 - - 10.12+0.24° 15.5245.08" 21.64£1.01°
39 ST 30.45 2.94+0.09" - - 11.3142.96" -
40 K+l 27.91 7.18+0.19° 118.90+2.31* 5.64+0.26" - -
41 3 JF5-2- 17.75 9.92+0.83¢ - 35.69+1.02° 25.0242.79" -
42 2- 1 14.38 19.68+4.28° 24.85+1.46™ - 38.27+1.03° 252.33+14.54*
43 FREEN 15.02 15.82+0.34° - - 1.29+0.12° -
44 1134753l 7.28 28.87+1.47 - - - -
45 2,2,6- = HIIEIA L 15.43 36.99+1.59 - - - -
46 FH 5 T B 6.94 56.44+7.77° 44.98+4.28" - 23.80+2.12° 49.05+1.29
47 FH 5L P i 15.86 86.69+0.24° - 21.5242.06" 18.96+2.01° 24.05+2.58"
48 331 13.53 124.68+1.06° 576.41+40.25°  357.22+4.44°  288.43+2236°  493.54+16.31°
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49 3-FHE—he 10.70 - 175.00+2.33" 88.18+1.14° 102.08+5.82° 47.08+3.49°
50 2,2,4,4-PU 3kt 5.61 - 404.40428.69°  289.26+4.72° 121.00+8.08° 134.85+4.36°
51 2,2,5,5-PUHFEC e 7.44 - 1.81£0.27° 1.35+0.08" - -

52 2-FHE g 433 - 121.81£0.36° 316.95+15.28" 129.87+9.16° 216.11+3.33°
53 2,2,3,4- 4 F I R e 5.78 - - - - 20.66+1.79
54 2-HI5E-5-2. 3Pk 6.67 - 100.28+0.96¢ 72.83+2.55¢ 443.1749.78" 173.11£2.03"
55 2,2,4,6,6- 11 1 3Pk 5.60 - 14.7140.11° 128.84+0.45" 56.45+0.58" 66.09+1.59°
56 3-25E-2- Pkt 10.38 - - 27.57+0.25 - -

57 34- " HEEC K 6.67 - 4.98+0.58 - - -

58 1,2- MRS ik 9.48 - - 42.89+0.86" 6.30+0.13° -

59 R AR b 3.24 - 20.76+7.97* 15.2140.22° - -

60 3,5- SRR 8.00 1.62+0.10° 419.78+22.97° 68.83+0.65° 89.83+4.37° 26.75+0.84¢
61 2,2,5-=HIR ki 7.45 2.23+0.30 55.33+10.14° - - -

62 2,4-—H Bk 3.50 2.40+0.20 - - - -

63 IE¥HE 3.43 2.49+0.21¢ 2.89+0.16° 25.31£0.21° 5.99:+0.08" 6.35+0.25°
64 3-Z3-3-F Pk 9.12 24.89+19.17 - - - -

65 3-FESS e 7.99 15.99£1.94° 3.12+0.13° - 2.02+0.08° -

66 2,6,11-=H 3+ 12.44 12.31+2.09 - - - -

67 = 14.42 19.014£2.04° 72.24+6.78" - - -

68 3-FS - FbE 21.48 29.47+0.39 - - - 22.01£0.47°
69 R4S 6.49 36.81+4.95° - 1.23+0.08" - 1.20+0.08°
70 RNt 17.16 74.50+0.80 - - - -

71 EZhE 11.63 97.87+0.95° - 15.3040.68" 5.59+0.52¢ 13.02+0.08°

VS

72 2-F 3.90 - 177.22£038"  521.86+22.39° 144.10+6.20° -

73 4 7.24 - 1.97+0.22* 4.1240.16° 2.1740.16° -

74 2- PR BT I 3.24 - - 16.37+5.41° 12.39+3.10° -

75 Fr5ed 11.97 - - 66.04+4 47" - 74.70+2.49"
76 3R FE-1- 100 30.22 - - 3.05+0.09* - 9.83+0.21°
77 il 14.35 - - 21.19+0.16" 3.60+0.25¢ 13.07+0.68"
78 4RI 38.75 1.70£0.09° 78.22+46.11° - - -

79 o~ 11.31 1.91+0.09 - 18.57+0.08" - -

80 Kenti 22.19 2.44+0.08 - - - -

81 d-FrEH 11.97 33.21+0.40 - - - -

82 k= 10.91 61.90+1.64* - 15.54+0.23 - 30.40+0.22°
83 BT W 13.67 74.85+0.63 - - - -

[iEs

84 CRH iR 11.68 - 183.38+8.53" 478.00+11.16° - -

85 SRR B 8.43 - - 3000.93+51.58 - -

86 TR £ g 39.91 - 39.78+0.35¢ 100.90+1.03* 56.23+2.51¢ 89.41+0.88"
87 K% g 27.84 - 57.66+1.17° 59.50+1.03° 30.68+2.08° 120.5042.13°
88 R T s 8.56 - 72.20+3.78° 56.55+1.32° - 76.75+1.25°
89 FARI R Y g 35.66 1.75£0.09° - 51.44+1.42° - -

90 AR W 1 38.56 1.73£0.10° - - - 40.94+1.34"
91 A5 — H R — Y g 37.36 5.130.56° - - - 7.010.28°
92 TZR_Z B 24.53 6.31£0.19° - 8.32+2.68" - 8.66+2.13"
93 | VYRR 2 g 32.42 7.99+0.10° - 13.65+0.14° 2.05+0.09° -

94 -I A i 23.13 8.21+0.09° - 66.89+3.78° 57.96+5.48" 57.52+2.36
95 RKTR 2 TR 42.52 9.54+0.22 - - - -

96 T2 L1k 3.84 18.77+1.58" - 2.360.10 - 3.07+£0.15"
97 E TR 7.65 51.1549.77° 4.65+0.15 3.44+0.36 1.69+0.27 2.26+0.08"
98 B LT 23.52 63.12+7.78° - 7543.76£70.29°  2489.44+66.09° -
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99 R T 10.22 154.23+7.51 - - - -

100 IR T 5.90 244.93+50.35° 18.01:£0.09° 44.94+1.21° 27.82+0.89° 94.72:+0.74°
101 FEARIR £ T 36.32 196.75+1.35 - - - -

102 FRRLTE 18.43 212.02+6.01° - 59.10+0.66° 37.54+0.70° 76.70+2.09°
103 BREIR Z Tg 15.72 236.78+8.88" - 35.87+0.08" 30.130.78™ 24.97+0.73°
104 TR T 21.03 367.17+0.09* - - - 2.93+0.11°
105 LR T 4.64 945.38+36.00° 2.07+0.38" - 1.95+0.20° -

HAth %

106 2,6-— H Sk 15.34 - 142.88+9.67° 195.03x1.41° 134.60+4.96° 255.79+7.63"
107 2,3- &K 4.00 - 8.03+0.10° 15.13+0.23 4.5140.23¢ 17.78+1.04°
108 LIS 39.84 - 225.78+1.60° 164.0242.83¢ 177.87+3.51° 126.91+0.76°
109 2,5-HISEnk g 15.34 - 517.99+6.48" 272.73+1.14°  1200.27+39.26*  270.60+2.92°
110 2-ZIEFE R 18.54 - - - - 53.26+2.44
111 1-Z kg 11.55 - - - - 684.79+72.11
112 2- PP L g 439 1.40£0.21° 20.20+1.75° - - -

113 1,2,4- = HHAA LI 33.12 1.94+0.16" - 73.56+3.96" - -

114 iz 11.37 11.69+0.18" - - 21.80+1.68" -

115 4-7 FEHIR 12.77 13.2140.93* - 33.45+1.16* - -

116 i3 12.32 17.99+0.69* 12.6622.72° 16.0620.22° 8.111.76° -

117 BB 17.55 22.88+0.20" - 2.41£0.09° - -

118 2,3- " FJkn 16.01 23.93+0.57 - - - -

119 4-FNHFR 14.04 58.98+1.36 - - - -

120 2- I 13.81 61.43+2.39 14.16+0.43° - 16.46+0.39° 44.10+0.95
121 2-Z, Bk 30.95 64.32+0.45 326.24+12.85 - - -

122 2-Z KL 5.81 104.46+9.24¢ 212.91+0.73°  576.76+11.70°  306.01+5.16° 458.94+0.25"
123 2-1E S FEIE g 12.90 100.66+6.24 - - - -
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Fig.4 Analysis of volatile components in Guizhou white tea from various harvest years
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Fig.5 Volatile compound upset diagram (A) and cluster heatmap (B) of Guizhou white tea across different years
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Table 4 OAV analysis of volatile components of Guizhou white tea in different years

75 et & TR P (ng/g)"™" W2013 W2015 ?N[;(\)IIG W2020 W2022
1 KE -7 R 0.0015 4788.97 79266.60 3761.16 - -
2 FH e A7 T FRTF 0.05 1733.79 - 430.45 379.24 480.94
3 2-3fif p NS 0.06 328.00 414.24 - 637.78 4205.53
4 2,2,6-=HI IR CL R BRI 0.1 369.90 - - - -
5 SEIE AR 0.1 30.61 - 86.75 - 104.85
6 FRAHIER KR 0.26 11.30 - - 43.51 -
7 S SR 0.4 130.75 - - - -
8 IETE BT | MG 1 24.07 128.57 30.22 54.99 35.34
9 it BT | PP 1.1 3.56 - - - -
10 AEER EtER . FES 1.5 4127 - 10.36 - 2027
11 R EAS 2.8 32.17 - - - 13.83
12 EC R HHRAE 5 46.92 - - - -
13 ECEE SN 5.6 21.93 - 3.13 - -
14 2-TE IR BRI AT 5.8 17.36 - - - -
15 Ty W & 6 36.17 - - - -
16 A DI ER A B 10 - 9.76 1.61 10.41 2.65
17 1 A 22 - 1.56 - 1.64 -
18 Fro N A AT 34 - - 1.94 - 220
19 i HEA, R 40 3.40 - - - -
20 LGS i 40 - 5.64 4.10 445 3.17
21 2- R BEnik g BTy, AR 60 1.02 0.24 - 0.27 0.73
22 CLR R A 75 - 245 6.37 - -
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=T R A
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