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Effect of full drying temperature on the aroma of baked green tea
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Abstract: [ Objective] To investigate the effect of full drying temperature on the aroma of baked green tea. [ Methods] Baked green tea
was prepared at different full drying temperatures, and its aroma was evaluated using sensory analysis. The key aroma components and their
content differences between different full drying temperatures were analyzed using headspace solid-phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS). [ Results] The aroma score of the baked green tea improved when the full drying
temperature was 80 “C. A total of 79 aroma components were identified in the baked green tea samples made at five different full drying
temperatures. Based on their chemical structures, these components were divided into five categories: 37 alcohols, 16 aldehydes, 9 ketones,
4 esters, and 13 others. Among these, 23 aroma components were common across all five temperatures. Seven key aroma components
including phenylacetaldehyde, heptaldehyde, geraniol, cis-geraniol, linalool, hexanol, and octanol were identified by combining key volatile
component analysis with odor activity value (OAV) analysis. Linalool and geraniol, which contributed significantly to the aroma of baked
green tea, accounted for 33%~44% and 14%~20% of the total aroma, respectively, across different full drying temperatures. Their content
increased most significantly at 80 °C, but began to decrease as the full drying temperature increased further. The content of terpene alcohols

was notably higher at 80 ‘C compared to 70 °C, but decreased at temperatures = 90 °C. [ Conclusion] The sensory aroma score and aroma
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component content of baked green tea dried at 80 °C were higher than those dried at other temperatures. This temperature was the most

effective in improving aroma quality and can be applied in the full drying process of baked green tea.

Keywords: full drying temperature; baked green tea; aroma composition; gas chromatography-mass spectrometry (GC-MS)
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Green tea with different full drying temperatures
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Figure 1

Aroma components of green tea at different full

drying temperatures
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Table 2 Aroma composition of green tea at different full drying temperatures

T/ (pggh)

B3l AT
Tl T2 T3 T4 T5
[EES -3 B ND 1.8140.02 ND 2.5340.07 ND
(37F0) 1,408 4 -3-m ND ND 3.32+0.16 ND 2.934+0.05
it it 1.9340.08 4964035  4.15+£0.64  2.29+0.03 2.2840.09
AL 0.66+0.14 1494097 1614032  1.8240.11 0.98+0.19
3-F -1, 500 R ND ND 0.70+0.06 ND ND
R ND 1.65+0.08  0.88+0.09 ND ND
1- 05 -3- 185 0.66+0.07 1.26+£0.09 1244003  1.29+0.16 1.07+0.09
2 0 e ND ND 2.484+0.03  3.25+0.01 ND
% ND 0.61+0.03 ND 0.57+0.09 0.64-+0.08
2,6- " H R, 7 -3, 6- LB ND ND ND 2.38+0.08 ND
2-7.Fk-1-2 2.92+0.04 ND ND ND ND
4-Z -1 -3 3.134£0.04 6.87+£0.39 4374042  3.7320.40 2.7940.29
T A e (1) 5.66+0.67  13.40+3.77  8.54+0.60  8.38+1.01 11.104-0.54
B 2.36+0.05 4344032  4.53+0.21 5.1940.12 3.09+0.35
Sz 205 R B AL ) (R IR 28 ) 6.78+0.35  14.60+1.58 11.58+1.11 11.34+2.03  10.22+0.54
J5 74.3543.08 128.12£3.87 96.60+4.64 93.86+11.15 81.23+£1.65
S0 ND 3284021 12354041 22.0743.13  35.3941.58
A 1.8140.13 2.08+0.18 ND 4.78+0.16 ND
2-H B -1-Piffs -3-B 0.114+0.03 ND ND ND ND
(2)-3-T-4%-1-B% 0.29-+0.02 0.560.12  0.40+0.03 ND ND
(E,Z)-3,6-T —Jfim ND ND ND 0.18+0.03 0.49+0.02
AL D e ND ND ND 1.48740.13 ND
Jy AL 1 0.890.04 2.5740.10 ND ND ND
J52 305 A e 4T 4 (O g ) 2.9940.24 6.6240.65  4.98+030  4.11+£0.39 4.0340.33
T 1 0.4540.06 1.05£0.12  0.90%0.07  0.682=0.10 1.1440.09
L-4-F il P ND 0.42+0.06 ND 0.3740.09 0.454+0.02
(E)-H 7 it ND 0.600.03 ND ND ND
M5 -3, 6-T- — 45 -1-F% ND 0.32+0.03 ND ND ND
S K ND 0.63+0.11  0.38+0.09 ND ND
3-2.5-4-H 5L -3- P ND 0.32£0.03  0.2040.02 ND ND
i it st 0.754+0.07 2474027  1.95+0.13  2.2540.40 2.34740.20
R AL B 2.6040.17 4294022 3434025  3.7740.93 2.9740.13
3,7- 2 B 20 - 1 - ND 0.210.01 ND ND ND
5 0.27-+0.01 0.74+0.10  0.50+0.14  0.44+0.15 0.3140.05
B 34894240  55.74+4.81 423540.12 39.57+3.72  35.74%3.06
B oK S5 it ND 830+£1.37 2164024  4.954+0.95 4.75+0.58
E e 0.280.12 0.31+£0.05  0.46+0.12  0.45%0.09 0.50+0.10
i 2 3-C -2 ND ND 6.54+0.10 ND ND
(9Fh)  FRm 1.39+0.33 3.34£0.60  3.64+0.14  4.78+0.83 3.8340.38
S TN N ND 1.07+0.06 ND ND ND
R 0.23-+0.03 ND 0.324+0.02 ND ND

(Z) -2 F1 il ND 2.1540.30 1.4440.20 1.62+0.45 1.180.09
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23k 2
*) RS EResg )
Tl T2 T3 T4 T5
i 2% A I 5L P ND 1.59+0.36  2.16+024  3.29+0.96 2.414+0.30
(OF) B Ew 4 ND ND ND 0.1840.01 0.3740.03
P-4 % 4T ND ND ND 0.56+0.04 0.534+0.02
(E)-p-5% 2T ND 0.48+0.02 ND ND 0.630.02
FECL6FN)  2-F ST ND ND ND 3.95+0.10 ND
i3 ND ND ND 7.8240.30 ND
(w3 1.8040.81 0.3220.04 ND ND ND
5 ND ND 1.284+0.03 ND ND
R R T ND 9.9540.13 ND ND ND
BETRE 3.01£0.34 620039  4.06+0.66  4.72%+1.62 1.9140.17
3-T R ND ND ND 0.5940.03 ND
LA 0.410.02 0.36+0.09  0.413+0.03  0.48+0.14 0.33+0.02
F 1.3840.59 ND ND ND ND
WK 1.1440.05 2374022  3.52+028  5.92+0.89 8.02+0.43
T 4.9740.20 9.201.76 ND ND ND
(E)-2-T-H-1-% ND ND ND 0.4440.01 ND
-3, 3- T I O 3 O 0.44-+0.01 ND ND ND ND
P AL S 0.12+0.02 0.33+0.05  0.19+0.03  0.16+0.06 0.2140.12
Tyt 0.9240.01 ND ND ND ND
S 1.64+0.25 2214020  1.74£022  2.08+0.46 1.814£0.23
M2 T MR ND ND ND 0.04+0.01 ND
(450 kA m T ik 2.08+0.11 3.20£0.12  2.50+0.06  2.71+0.57 2.28+0.13
2-H 3 20k 20 1% P R 1.24+0.09 ND ND ND ND
O 2 2 W iR ND 0.614+0.07  0.44+0.02 ND ND
oA 4-53K-6- 5 -5 I 0.3540.01 ND 0.4740.01  0.504:0.03 0.4740.04
(I3FH) 3700 % 38 2L )% 0.46+0.01 ND ND ND ND
TR 0.97-+0.02 ND ND ND ND
2,4- BT HEOR By 2.6340.96 6.0440.32  3.684+0.53  3.15+0.40 3.9840.90
3,4- B R A2 ND 9.50+0.03 ND ND ND
ity 47 ND 8.34+0.03 ND ND ND
(Z)-2-Pi s ND 5.73+0.10 ND ND ND
52X, -3 - B8 PG A A ND 1.67+0.15 ND 1.75+0.11 ND
4-Jz 5, 6-M = 4 ND 1.124+0.19  0.55+0.28  0.50+0.23 ND
% L 44 K ND 0.95+0.06  1.33+0.08  1.90%+0.31 ND
+ ND 0.2120.03 ND ND ND
ViV ND ND ND 0.72+0.03 ND
I8 IR Y ot ND ND ND 3.1540.17 2.5040.07

T NDRIRARM .

AN BE— 2 UL U] AR KO 80 ORISR F AU W MR E T LU R R AR B

S MR 6 TR, Sl O R EE RO H R RS
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Table 3 Aroma types and OAV of key aroma components
1 FA FAK OAVI
Tl T2 T3 T4 T5
LS Y ViR ND 0.000 45 ND 0.000 63 ND
B TR 0.117 83 0.266 40 0.287 50 0.325 66 0.174 97
P T wk T ND 0.003 88 0.002 08 ND ND
1-2F Jfi -3- B T 4l MR 0.026 27 0.050 40 0.049 58 0.051 76 0.042 70
o W AR BB, SRR ND 0.000 03 ND 0.000 03 0.000 03
2-2F-1-CU M AL 0.000 11 ND ND ND ND
¥ i TR G 107.41273  197.32305 151.818 18 235.88050 140.386 76
S 05 R e (BRI ) PR BT 0.035 70 0.076 82 0.060 95 0.059 70 0.053 80
iy BT AR 337.93795 582.36555 439.10038 426.63548 369.232 88
S0 T AT, Rk ND 0.029 80 0.112 27 0.200 60 0.321 76
(2)-3-T- 4 -1-Fz EF& ND ND ND ND ND
(E,Z)-3,6-T _Js - ND ND ND ND ND
S 5 R HH& ND ND ND ND ND
5 I S AL W) 1T HEAE L AE 7 SOk ND ND ND ND ND
Sz 2 S AL W (g ) PN 0.000 83 0.001 84 0.001 38 0.001 14 0.001 12
T Ay WAy 0.000 14 0.000 32 0.000 27 0.000 20 0.000 35
it st e 0.002 27 0.007 47 0.005 90 0.006 81 0.007 08
AL A AL 0.053 08 0.087 55 0.070 07 0.076 95 0.060 67
A i st H R A 4.651 94 7.431 74 5.646 51 5.276 00 4.765 05
[ SN N ] IR, HEA 0.027 86 0.066 87 0.072 85 0.095 69 0.076 62
A - B P T ND 0.026 52 0.036 02 0.054 85 0.040 23
JId 5 B 22 T E ND ND ND 2.006 92 4.077 61
(E)-p-2% = T ND 47.648 83 ND ND 63.132 59
W O RS 0.030 00 0.005 33 ND ND ND
S R WILS ND ND 14.218 08 ND ND
i LS 300.687 79  620.131 94 406.228 47  472.000 00  190.620 91
3- TR TR E R ND ND ND 0.011 60 0.000 00
Egskini AR R 0.013 22 0.011 55 0.013 23 0.015 35 0.010 79
I Fi# B T, 75 B0k 0.005 57 ND ND ND ND
R PET , BB ok 0.284 44 0.592 73 0.879 52 1.480 92 2.005 56
RN IR N3 N i 3R 451725 8.363 64 ND ND ND
(E)-2-T-Hi-1-1 LR, T ND ND ND 0.639 63 ND
FE AL — 0.000 77 0.002 14 0.001 24 0.001 08 0.001 40
5 — 0.182 22 0.245 56 0.193 33 0.231 11 0.201 11
i i 0.032 81 ND ND ND ND
fids KA M WA R L 4 T R 0.051 89 0.080 02 0.062 56 0.067 78 0.057 11
HAty 3,4- =W -2 000 — ND 0.019 00 ND ND ND
ks — ND 0.070 00 ND ND ND

T NDFERAMM
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Figure 6 Key volatile aroma component analysis of different full drying temperatures
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