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Analysis of Aroma Compounds of Yunnan White Tea by
Four Drying Methods

HUANG Ganghua, LI Yuanda, DENG Xiujuan, SU Dan, SHEN Yuanzai, LI Yali, ZHOU Hongjie "

(College of Tea, Yunnan Agricultural University, Kunming 650000, China)

Abstract: To investigate the effects of four drying methods on the aroma quality of Yunnan white tea, headspace solid
phase microextraction and gas chromatography mass spectrometry (HS-SPME-GC/MS) combining with relative odor
activity value (ROAV) method were used to analyze the volatile components of air drying, air-sun drying, sun drying and
bake drying Yunnan white tea. The results showed that 91 effective volatile components were detected, mainly alcohols and
olefins volatile component species, with the highest relative contents of linalool, (—)-f-pinene, methyl salicylate,
phenylethanol, a-caryophyllene and phenylacetaldehyde. Significant differences in the contents of theaspirane, (E)-3-hexen-
1-ol, 1-hexanol, 2,2,3-trimethyl-cyclobutanone, 1-octen-3-ol, 3,5-octadien-2-one, methyl benzoate, (E)-2-octen-1-ol and
benzyl alcohol were observed under different drying methods. The results of ROAV method analysis showed that there
were six main aroma contributing volatile components of Yunnan white tea, namely 2-heptanol, 1-octen-3-ol, linalool,
geraniol, phenylethanol, (—)-f-pinene. The comprehensive evaluation results showed that: Different drying methods
affected the aroma type and quality of Yunnan white tea. Air dried white tea had a faint fragrance and a long processing
time. Both the sun drying and the air-sun drying white tea had the flavor of sun exposure. Bake drying white tea had a floral
fragrance, short processing cycle and was not easily affected by the environment.
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Table 3 Volatile components and their relative contents

AHXT & (%)
JF5 PE R R L EA B ] (min) {RERFREL
AD SAD SD BD
S
1 S 6.90 852 1.33£0.04 1.7540.03 2.09+0.10 2.30+0.01
2 L 7.25 865 1.06+0.08 1.970.02 2.16+0.14 2.61+0.03
3 2- P 8.14 900 2.37+0.04 2.56+0.05 2.25+0.13 2.30+0.15
4 1-2F -3 10.48 979 0.510.02 0.88+0.11 1.18+0.05 0.79+0.09
5 (E)-2-F MR 13.13 1066 0.27+0.00 0.56+0.00 0.57+0.01 0.32+0.00
6 AR 13.21 1068 0.180.00 0.36=0.00 0.360.00 0.210.00
7 Jr R 14.18 1100 18.42+0.44 17.95+0.15 17.22+0.36 17.08+0.29
8 AT RERE 14.25 1103 0.39:0.01 0.43+0.00 0.38+0.00 0.62+0.00
9 2,6- —H - O 14.46 1110 0.07+0.00 0.10+0.00 0.1040.00 0.09+0.00
10 KL 14.49 1111 8.41+0.03 8.31+0.17 8.24+0.06 9.64+0.55
11 (=) -4l Pt 16.57 1181 0.07+0.00 0.06£0.00 0.07+0.00 0.060.00
12 (E)-2,6-—H 3o 38-3,7-—45-2,6- 16.73 1186 0.01+0.00 0.02+0.00 0.02+0.00 0.01+0.00
13 /i 16.98 1195 0.330.00 0.310.00 0.29+0.00 0.30:£0.00
14 R AR 17.80 1223 0.37+0.03 0.35+0.00 0.37+0.01 0.360.01
15 2-FS KR 18.27 1240 2.45+0.23 2.4240.18 2.1240.42 1.94+0.48
16 g 18.50 1248 3.47+0.17 3.15+0.05 4.05+0.15 3.2440.11
17 R s 28.81 1657 0.01:£0.00 0.01+0.00 0.01+0.00 0.01+0.00
JESan 39.71£0.26 41.08+0.28 41.46£0.05 41.89+0.52
18 Vil 5.11 773 0.35+0.01 0.29+0.02 0.29+0.00 0.32+0.03
19 J2-2- P 9.76 954 0.01+0.00 0.010.00 0.01::0.00 0.01::0.00
20 I 9.91 959 2.71£0.03 2.75+0.03 3.03+0.07 3.11%0.23
21 2,4-BE I T 11.40 1009 0.48+0.01 0.58+0.04 0.66:0.04 0.58+0.02
22 R 12.39 1042 4.81+0.16 4.62+0.12 4.63+0.08 4.71+0.36
23 JLT AL IE 17.09 1198 0.09:£0.00 0.07+0.00 0.070.00 0.090.00
24 LS 17.26 1204 0.02:£0.00 0.03+0.00 0.03+0.00 0.02:£0.00
25 BT 17.67 1219 0.15+0.00 0.15+0.00 0.14+0.00 0.14+0.00
26 T 18.71 1255 0.02:£0.00 0.02+0.00 0.02+0.00 0.02:0.00
27 R AEmE 18.98 1265 0.43+0.05 0.29+0.01 0.37+0.01 0.35+0.04
Bt 9.06+0.10 8.80+0.17 9.24+0.11 9.35+0.64
(GBS
28 2,2,3- = L34 T 4.85 757 0.08+0.00 0.18+0.00 0.2120.00 0.17+0.00
29 2,2,6- = H 34T 12.17 1034 0.13+0.00 0.10+0.00 0.09+0.00 0.09+0.00
30 3,5-F -2 13.90 1091 0.31+0.02 0.71£0.02 0.72+0.01 0.38+0.00
31 N-ZFEBEFAmE Y f 15.02 1129 0.310.02 0.19+0.00 0.16+0.00 0.20+0.01
32 AF T 15.43 1142 0.01£0.00 0.010.00 0.0120.00 0.01:0.00
33 3-2.3-4-F BT H-MER-2,5- i 17.91 1227 0.02+0.00 0.02+0.00 0.0240.00 0.02+0.00
34 SRATER 22.38 1391 0.01+0.00 0.01=0.00 0.0120.00 0.0120.00
35 o- 5% 23.15 1421 0.11+0.00 0.14+0.00 0.1540.00 0.1240.00
36 B SR 23.76 1445 0.04:0.00 0.040.00 0.0420.00 0.03+0.00
37 FETR 32.75 1862 0.12+0.01 0.13+0.03 0.11£0.00 0.11+0.00
Bt 1.14+0.00 1.53+0.06 1.5240.01 1.1440.01
FES
38 TR T g 10.95 994 0.05+0.00 0.04+0.00 0.03+0.00 0.030.00
39 PR R 13.89 1091 0.09+0.00 0.190.00 0.20+0.00 0.10£0.00
40 2-BRIR C R 1591 1158 2.80+0.12 2.68+0.09 2.43+0.37 2.76+0.65
41 ey 15.96 1160 0.04+0.00 0.03+0.00 0.04:0.00 0.03+0.00
42 KA T g 16.89 1191 8.44+0.08 9.57+0.07 9.38+0.06 8.91+0.13
43 Z-3-MH T WR-3-C 4l 18.10 1234 0.13+0.00 0.14+0.01 0.17+0.02 0.110.01
44 2,6- _FR-3,7- . F 3L-F R 18.17 1237 0.08+0.00 0.06£0.00 0.08+0.00 0.07+0.01

45 B IR e 20.46 1319 0.19+0.00 0.17+0.00 0.21£0.01 0.15+0.00
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&gk3
A B i (%)
¥ YRR MRS fREAmEE] (min) R R TEEL
AD SAD SD BD

46 (2)-3-C M C R 22.03 1378 0.03£0.00  0.04£0.00  0.05£0.00  0.04+0.00
47 CRC R 22.18 1383 0.03+0.00 0.040.00 0.05£0.00  0.03+0.00
48 AR DY TR 25.79 1527 0.08£0.00  0.09£0.00  0.09+0.00  0.09+0.00
49 13- L LR TR 26.60 1561 0.02+0.00  0.01x0.00  0.02+0.00  0.02x0.00
50 L% N v 27.13 1583 0.01£0.00  0.01x0.00  0.02£0.00  0.01x0.00
51 2,2,4-= W H-1,3- 1% — 5 T HRAR 27.19 1586 0.08+0.00  0.09+0.00  0.06£0.00  0.09x0.00

Bt 12.07£0.17  13.13£0.11  12.83+0.37  12.44+0.52

FFERRL

52 X R 7.29 867 0.04+0.00  0.02+0.00  0.04+0.00  0.04+0.00
53 E N 7.86 889 0.04£0.00  0.03£0.00  0.04£0.00  0.04+0.00
54 )= 1E 4% 11.88 1025 1.46+0.01 1.26+0.03 1.30+0.03 1.39+0.03
55 -5 M k-3 H K 13.86 1090 0.30£0.00  0.25£0.00  0.26+0.00  0.30+0.00
56 ES 16.69 1185 0.10£0.00  0.07+0.00  0.06+0.00  0.06+0.00
57 N-JRJ- HH P e 17.56 1215 0.01+0.00  0.01+0.00  0.02+0.00  0.01+0.00
58 2-HE-2R 20.25 1311 0.01+0.00  0.01+0.00  0.01+0.00  0.01+0.00
59 1,2-75-4,5,7- = HI k- 25 21.42 1355 0.01£0.00  0.01£0.00  0.01£0.00  0.02+0.00
60 24-TRUT BN 25.21 1503 226+0.04  2.04+0.11 1.78+0.11 2.47+0.10
61 R R 29.19 1674 0.03£0.00  0.06£0.00  0.05£0.00  0.04+0.00

Bt 4.2540.04  3.75£0.07  3.55£0.09  4.39+0.13

S

62 B-IRNE 10.80 989 11.3120.05  10.41£024  10.58+0.21  10.46£0.26
63 oA 11.33 1007 1.35+0.02 1.23+0.05 1.26+0.03 1.21+0.03
64 454 11.65 1017 1.10£0.02  1.0240.03 1.04£0.03  0.97+0.02
65 D-Frigs 12.03 1030 230+£0.02  2.13+0.06  2.13£0.08  2.08+0.04
66 3,6,6- = HE-XUIR[3.1.1]5E-2-4 12.20 1036 3.13£0.02  2.88+0.07  2.97£0.06  2.83+0.07
67 a-FIT I 12.53 1046 5.10£0.03  4.71£0.11  4.81£0.10  4.60+0.12
68 y-itl I 12.91 1059 0.68+0.00  0.64+0.02  0.66£0.02  0.61+0.19
69 1,2,3,4,5- F 3LIR R I 13.74 1086 0.79+0.01 0.71£0.02 0.73+0.02 0.700.02
70 Xof AT 14.79 1121 0.04£0.00  0.03£0.00  0.04£0.00  0.040.00
71 IR 7T 15.35 1140 0.54£0.01  0.50£0.01  0.52£0.01  0.48+0.01
72 3,3- 1 HE-6- 0 LR U0 15.51 1145 0.01+0.00 0.02£0.00 0.02£0.00  0.01+0.00
73 1+ =% 2239 1391 0.02£0.00  0.0240.00  0.02£0.00  0.01+0.00
74 o 25.01 1495 0.02£0.00  0.0120.00  0.01£0.00  0.01+0.00
75 FAAEK 25.68 1523 0.04£0.00  0.02£0.00  0.03£0.00  0.03+0.00

J=San 26.43£0.18  24.53+0.63  24.81+0.58  24.06+0.62

WAFAEY

76 2-2,F-5-F -1k g 8.32 906 0.02+0.00 0.02+0.00 0.02+£0.00  0.02+0.00
77 N-FH i 9.87 958 0.93+0.03 0.84+0.02  0.74+0.10  0.94+0.15
78 2- 75 J- K 10.96 995 0.07£0.00  0.08£0.00  0.09+0.00  0.06+0.00
79 2-2. T %E1,4,5,6-I0 AL BE 12.69 1051 0.01+0.00  0.02+0.00  0.02+0.00  0.01+0.00
80 (Z)-F5 i d e 13.28 1071 2.28+0.04  238+0.03  2.25+0.03 1.93+0.02
81 2- 2Pk 3k-5-H Sk g 14.23 1102 0.06£0.00  0.06£0.00  0.07+0.00  0.05+0.00
82 (3R, 6S)-2,2,6- = H H-6- 2 I H DU -2 H- Nk g -3 -7 16.38 1174 2.78+0.05  2.67+0.07  2.38+0.05  2.75+0.16
83 DU (-3 H -5 AU -2 -k R 1 18.45 1246 0.04£0.00  0.02£0.00  0.02£0.00  0.03+0.00
84 ARAFIRSE 20.39 1316 0.16£0.00  0.1120.00  0.11x0.01 0.09+0.00
85 wineE R 32.63 1856 0.23£0.03  0.28£0.06  0.20£0.02  0.200.00

Bt 6.57+0.02 6.45+0.13 5.89+0.14 6.08+0.11
86 TR 6.70 844 0.21£0.01 0.20+0.00  0.19+0.00  0.23+0.00
87 =7y 13.34 1073 0.15£0.00  0.15£0.00  0.14£0.00  0.13+0.00
88 T 18.88 1262 0.10£0.01  0.08£0.00  0.08£0.01  0.06+0.00
89 Rk 19.51 1284 0.01£0.00  0.00£0.00  0.01£0.00  0.00+0.00

Bt 0.47+0.00 0.42+0.02 0.41+0.01 0.43+0.01
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90 Xt 2 Tk S 22.76 1405 0.01+£0.00 0.010.00 0.010.00 0.010.00

91 5-JR L ] — 25.49 1515 0.28+0.01 0.29+0.02 0.28+0.03 0.21+0.01
it 0.29+0.01 0.30+0.02 0.29+0.03 0.22+0.01
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Fig.1 Percentage of volatile compound types in white tea by
different drying methods
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R 4 s, B AR BT, &I PURF AR
71 ROAV ¥ KT | MYTH 6 Flv: 2-FFEE . 1-3- -
- JFAEEE . FOPEE . KL IR, M SD AN
SAD Y25l ROAV>1, H SD [y 2,4-)9% " J&HEE . /K
%1% F liE ROAV>1, [FIE] S-BRFP R0 . SRATER . o-
MAARS . D-F7E4 (0.1<ROAV<1) Xf P4 Ff 4 25 <,
#HREAEME, RENE L. a- 4552 22Xt SD XL
WA EHE

2-FRIEY ROAV {H-~ 100, Ho & AJZARE, 4K
TIRAR I B (0.1 pg/kg) (I HXTHFSIE A B KT

Mk, EPEETE  Ye . BZGAYAR, JEEEFH BTE FISAY
FEFFRASIRATEY - -3-EEA B L Yt ThARAY
B, SEW IR SN T A LB AL =4, FE 2l H I
ALFRE I SE SD(ROAV=5.217) FFS STHkEE T H:
fth 1 55 AD(ROAV=2.165) . SAD(ROAV=3.457) .
BD(ROAV=3.426), #EMl 545t H WA 56, J5ts
A ROAV EHII KT 10 X A EF TR K, HF
BIRFUMES A6 . BURAET, XA R . REHRE,
FEAS R A LA S Y 3 B R R, S A
B AN P B LR M AR S AL G, e84
PR AR vl R A AR B AT 1 T IS A AL,
A I EEgs AR e AR 55, AEAsrTrhid & LAy fe st
BTG AEAEPY . R OIEA B BE, B IS T .
BORAE R, AR B A A5, ZAnt P RN
B o, S BRSSP AR T 2 B AP,

5T 32 HH A s S LA fe ) . b, 2R e, 2R
I AR BEEAREEE . E/H 0 ETRSTY,

IR EANE . ARE, EASTIA A AT R
JB HAZ S EEEEPT . ap KRR ITE EAS p-UR
s R PO, ek ge T p-YR M i (10.41%~
11.31%) R T I5 g, H ROAV (H KT 1 2Lk
SR R EEENIT . B-IRMG DB AL . R,
PRS2 — RPN R, ARSIt i
Gy rEARTE . AFEWIREAE, G2t . %%

il 2,4-P¢ UG B VBRI, WTRRE H WS A H

WP ) T B R M 0T . KA TR F g HLAT 2475 1<
B, XA AE A SRERIE A — 2 B DTERNOL

K4 U AR A 2R R AR IR TR

Table 4 Aroma contribution of volatile compound types in white tea by four drying methods

ROAV
R R AE RS> OT(pg/kg)™ ! FORR AD SD SAD BD
A B 70 THAT 0.080 0.132 0.098 0.143

(AT 250 THAT 0.018 0.038 0.031 0.045
2-BEEE 0.1 it 100.000 100.000 100.000 100.000
127 475-3-1% 1 i 2.165 5217 3.457 3.426
(B)-2-Ji 40 THE 0.029 0.063 0.055 0.035
VNI 350 THE 0.004 0.004 0.003 0.004
J2-2- P 13 fg i 0.003 0.003 0.002 0.004
KN 730 THAT <0.001 <0.001 <0.001 <0.001
2 10000 Bl <0.001 <0.001 <0.001 <0.001
Iy A 6 A 12.933 12.731 11.708 12.369
R 1000 fitie 0.035 0.037 0.033 0.042
AL 300 P 0.005 0.005 0.005 0.005
Gy 7.5 PR 1.948 2.395 1.642 1.877
L 0.1 iV 0.787 1.338 1.235 0.926
T B 25 HH 0.003 0.004 0.004 0.004
KA 0.26 i 0.151 0.129 0.119 0.178
o5 24 5.67 ¥ 0.083 0.118 0.098 0.090
KA H i 40 fipia 0.889 1.041 0.936 0.968
TRt 750 1 <0.001 <0.001 <0.001 <0.001
TR TR 400 1 <0.001 <0.001 <0.001 <0.001
AR 750.9 R 0.015 0.018 0.014 0.018
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Hk 4
HERAER Y OT(ughkg) e KoAY
AD SD SAD BD
B-AFTHERE 5 R 0.126 0.127 0.117 0.120
TR 60 R 0.003 0.003 0.003 0.002
D-Fr5e 10 it 0.969 0.946 0.833 0.903
3,59 45-2-1i 100 g 0.013 0.032 0.028 0.017
e 364 A <0.001 <0.001 <0.001 <0.001
SRR 820 ¥ <0.001 <0.001 <0.001 <0.001
R 4 g 5.069 5.134 4.522 5.116
LT AL 3 LN 0.131 0.100 0.093 0.123
2,4-BE I 2.56 ik 0.784 1.137 0.892 0.977
e 50 il 0.009 0.005 0.006 0.006
V- A 100 M 0.029 0.029 0.025 0.026
IR 36.1 LN 1.320 1.301 1.129 1.259
ok 22 PN 0.259 0.254 0.219 0.240
AR N TR 500 N 0.001 0.001 0.001 0.001
3 gﬁi@ [3] NING I M, DING D, SONG Y S, et al. Chemical constituents
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