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Effect of different drying process on the quality of black tea
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process on the quality of black tea, the fresh leaves with one bud
and two leaves of tea plant varieties’ ‘Bixiangzao” were picked as
raw materials for processing black tea during late summer and
early autumn, and different drying methods of the box type hot
air, pan fry, chain hot air, plate type hot air and microwave and
its combination were applied to the initial drying and the re-drying
process after the withering, curling and fermenting process of
black tea, and then the sensory quality, taste and aroma ingredi-
ents of different tea samples were investigated. The results
showed that, compared with the control tea samples processed by
box-type hot-air initial drying and re-drying processes, the quality
of the black tea processed by 120 “C chain-type hot-air initial dr-
ying and 120 ‘C wet-frying re-drying processes was better, with
bright red and orange color, sweet and fragrant aroma, and mel-
low and refreshing taste. The quality score of theaflavin, theath-
rin, water extract, soluble sugar, simple catechin, estertype cat-
echin and total catechin were significantly increased (P <C0.05),
while the quality score of tea polyphenols, caffeine and the ratio
of estertype catechin to total catechin were significantly decreased
(P<C0.05) ; alcohols aroma substances relative quality score in-
creased by 9.68% , as well as the increasing of benzyl alcohol (ap-
1-alcohol ( flowers), geraniol

2, 6, 6-3-trimethyl-

ple), 7-methyl-3-methylene-6,

(Muscat ), alcohol plants ( flowers ),
lcyclohexene-1-acetaldehyde (combination, rose incense), 2 (5-
methyl-5-vinyl tetrahydrofuran-2-base) c-2-ethyl carbonate and
salicylic acid methyl ester aroma ingredients such as ( mint
flavor). However, cis-a» a-5-trimethyl-5-vinyltetrahydrofuran-2-
methanol (with camphor breath), octenal (slightly pungent),
nonanoic acid (rancid taste) and other undesirable aroma compo-
nents decreased. It is suggested that the combination of chain-
type hot-air hair initial drying and stir-wok full-fire re-drying is
beneficial to the improvement of the quality of black tea.
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cating parched; chain hot air drying; flat hot air drying; micro-

wave drying
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Different combinations and main technical parameters of black tea drying process
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Table 2 Effect of different drying process on the sensory quality of black tea

KR MBI BEIS FURS MR ORI GAS

CK 90.0 90.0 91.0 91.0 92.0 90.75
CG 89.5 91.0 92.0 91.0 91.0 90.88
CP 89.5 91.0 92.0 92.0 91.5 91.23
GC 90.0 88.0 92.0 90.0 90.5 90.35
GG 88.0 91.0 92.0 87.0 91.0 89.30
GP 90.5 91.0 92.0 91.5 92.0 91.38
PC 90.0 91.0 90.0 90.5 89.0 90.15
PG 90.0 92.0 90.0 90.0 90.5 90.25
LC 89.0 91.0 91.0 92.0 92.0 90.90
LG 89.5 92.0 92.0 93.0 92.0 91.68
wC 89.5 90.0 92.0 92.0 92.0 91.18
WG 90.5 92.0 91.0 91.5 91.5 91.18
WP 90.0 91.0 92.0 93.0 92.0 91.70
cC 90.0 92.0 91.0 91.0 92.0 90.95
ZRE B > B AR L 3 T R 09306 7R o T R e R O R S L K LR R B R S RS

BeAh, 5 CK ZEPEHT H , 2 0L R B i /0 B GC 0 PC & 2k 36 i 18 50 17 A 3 S0 5 1L 9 40 B0 I &8
ARFHZSRE TG W AR RSN AN AL AR B W AR ETY . IR R A A GCLGP B AR S CK Aok
(P<C0.05) , i BRI £ (o WC 1 CC AR BASHE 43 IJE R E M2 8 WPLWG,LC.LG,WC F1 CC 6 4~ 4t
FER T 0.292%0 1 0.31% , fy D48 /% 4 B i 3L A A S BRL BEZRRR 1B 28 18 in (P <C0.05) , 43 B N T 0.71%,0.62% ,
T AR pEER 4> 8 1 R3S W B A P AR s . AT A3 0.58%0,0.41%,0.40%,0.31% ;{H GG.CG.,PC.CP #il PG
CK X B2 RE M A MR TR A B0 w1 s MR WO AR BAS 5 A BIATRE I 2 2 A (P <C0.05) , AT RE A& i Fax 5 4
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Table 3 Effect of different drying process on the quality score of tea-like water extracts,

tea polyphenols, amino acid, soluble sugar and caffeine %

A KLY KL W i AR A

CK 37.1040.00! 24.414+0.00" 3.99+0.02% 2.20+0.03% 3.23+0.05¢
CG 35.5340.02™ 19.6640.78f 3.5240.0149 2.0540.02¢ 2.9240.034
CP 36.1740.01k 21.5840.31¢ 3.91+0.042 2.1140.02b¢d 2.594+0.08¢
GC 35.8640.00! 19.5040.52f 3.7340.04"¢ 2.194+0.03% 3.22+0.05¢
GG 35.33£0.02" 20.4340.52¢ 3.7040.02" 2.1340.01" 2.78+0.11¢
GP 37.244+0.00% 20.8240.314 3.65+0.03¢ 2.1240.02b 3.30+0.03¢
PC 37.92£0.01¢ 20.7940.114 3.06+0.03¢ 2.174+0.00* 2.8470.034
PG 36.53£0.02) 19.5240.78f 3.7640.03° 2.09740.03¢ 2.4240.05"
LC 38.7840.01" 22.88+0.22¢ 3.3040.06" 2.0340.00f 3.81+0.09*
LG 41.0740.02 21.3940.424 3.42+0.01¢ 2.1240.02% 3.6440.09"
wC 37.40£0.02¢ 20.4340.33¢ 3.5640.104 1.9140.02f 3.6340.09°
WG 37.1340.03" 21.554-0.58¢ 3.06+0.01¢ 2.04740.02f 3.85+0.04*
WP 37.3340.00! 23.5940.00°¢ 3.5540.024 2.0840.004 3.94+0.19%
cC 37.7240.03¢ 25.4640.21* 3.4840.024% 1.8940.00# 3.54=+0.11°

T ST REA R R 28 5 i 3 (P<<0.05)
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Table 4  Effect of different drying process on the quality
score of theaflavins, thearubigins and the-
abrownine

IBE O REME/ N ORAR/N KWE/ N RAR/KEER
CK  0.50£0.00m 6.36£0.01% 4.86£0.02' 12.60£0.04¢
CG  0.5040.00™ 6.58£0.097 6.61£0.05" 13.16£0.22%
CP  0.724+0.01¢  9.647£0.26° 7.6840.11¢ 13.3940.41¢
GC  0.5740.011  7.21£0.07" 6.3440.021  12.70£0.03'
GG 0.654+0.017  7.8040.01¢ 6.81+£0.02" 11.9240.03'
GP  0.56£0.00k 7.2340.06" 6.9640.01¢ 12.8940.11¢
PC  0.7840.00¢ 10.0040.18¢ 8.43+0.02%> 12.8040.23'¢
PG  0.6440.01¢ 7.354+0.01" 8.30+0.02¢ 11.47+0.10)
LC 0.6040.01" 8.3940.10" 8.47+0.02* 13.97+0.28¢
LG 0.8140.01* 10.40+0.11¢ 8.374£0.06" 12.29-0.06"
WC 0.5440.01'  6.97+£0.11"  7.722£0.04% 13.0040.18¢
WG 0.61£0.01" 10.6840.11> 5.8540.01% 17.58+0.12¢
WP  0.7640.00¢ 10.00+0.09¢ 7.79+0.10¢ 13.76+0.14¢
CC  0.797£0.00" 12.2540.07* 7.5940.03" 15.46+0.11"

T S TR R 25 5 3 (P<C0.05)
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Table 5 Effects of different drying process on the quality score of catechins in tea samples

P DL-C/% EC/% EGC/% GCG/% ECG/%
CK 0.02+0.02¢ 0.07£0.00! 0.36+0.01¢ 0.0740.00' 0.300.00!
CG 0.05+0.01f 0.13+0.00 0.93+0.02¢ 0.0740.00 0.38+0.01
CP 0.060.01¢f 0.13+0.01! 0.7340.02f 0.0740.00 0.39+0.01!
GC 0.08+0.01¢ 0.2140.01f 0.62+0.02° 0.080.00f 0.5840.01"
GG 0.07£0.01¢ 0.1740.00" 0.62+0.02° 0.090.00f 0.50+0.00%
GP 0.13£0.01¢ 0.30+0.01¢ 0.73+0.02! 0.08+0.008 0.76+0.00¢
PC 0.06+0.01¢ 0.1840.01¢ 1.29+0.04¢ 0.08+0.00" 0.4440.01"
PG 0.08+0.01¢ 0.21+0.01f 0.89+0.02¢ 0.08+0.00% 0.59+0.00"
LC 0.18+0.01¢ 0.45+0.01¢ 1.1340.04b¢ 0.10+0.01¢ 1.0940.01#
LG 0.17+0.01¢ 0.37+0.00" 0.98+0.02¢ 0.10+0.004 0.96+0.01"
wC 0.15+0.01" 0.29+0.01¢ 1.0340.04< 0.11+0.01% 0.7240.014
WG 0.15+0.01" 0.33+0.00°¢ 1.164+0.03" 0.11+0.00" 0.76+0.01¢
WP 0.14+0.01" 0.2940.01¢ 1.0040.03¢% 0.1140.00° 0.7340.004
cC 0.1140.01¢ 0.28+0.01¢ 1.02+0.02¢ 0.1140.00¢ 0.7140.01¢
FE EGCG/ % fai )L/ % B L/ % BIL/ % BR L/ &L
CK 0.71+0.011 0.45+0.04f 1.0840.01) 1.5340.04# 0.7140.02¢
CG 0.9340.01f 1.1140.05¢ 1.3940.01 2.5040.04¢ 0.56+0.018"
CP 0.96+0.01¢ 0.9240.05¢ 1.4240.01 2.3440.05 0.61£0.01¢
GC 0.87+0.01 0.9140.04¢ 1.5440.01# 2.4540.05¢ 0.6340.01"¢
GG 0.90+0.018"  0.85+0.04¢ 1.48+0.01" 2.34+0.04! 0.64+0.01"
GP 0.88+0.01M 1.1540.054 1.72+0.01¢ 2.8740.05¢ 0.60+0.014%
PC 1.134+0.01° 1.5340.08b 1.654+0.01" 3.19+0.09¢ 0.52+0.01)
PG 0.9440.01¢ 1.1740.054 1.6240.01" 2.79+0.06¢ 0.58+0.01°¢
LC 0.91+0.01¢ 1.7740.10% 2.104+0.03% 3.87+0.13¢ 0.54+0.01
LG 0.99+0.00¢ 1.534:0.06b¢ 2.060.01" 3.5840.05" 0.5740.01f"
wC 1.1040.03¢ 1.4740.10¢ 1.9440.044 3.41+0.14¢ 0.57+0.01%
WG 1.1540.00% 1.6340.06° 2.0240.01" 3.66+0.06" 0.55+0.01"
WP 1.10£0.01¢ 1.4440.06¢ 1.9540.014 3.38+0.06¢ 0.58+0.01f"
CcC 1.174+0.01* 1.4140.04¢ 1.9940.02¢ 3.39+0.02¢ 0.58+0.01 %

.

[ 51 B AN i) 4278 22 S g 35 (P <0.05) 3 L2 46 EGC.DL-C.EC. )L # EGCG.GCG,
ECG: B L/ B JLFE R ER AL R Bt 20 305 BOLZR Rk 5o e .

#6 FTRIZHEHFIZEFSUEYNEZN
Table 6 List of aroma compounds in tea samples with different drying process flavor identified

by GC X GC-TOFMS analysis

AR i 4 A Y
BN FERMGY
CK GC GP cp LG LC wC
MFi-a s =5~ = Bl -5~ 2 s 3 0 40 Ak ok i -2 FE it 1.25 / / / / / /
3 A 12,21 14.88 11.20 12.26 11.62 13.63 12.19
# 6.25 5.76  6.04  7.49  6.28  4.94 11.62
Wi 2.2,6-=H3E-6-Z 0 2 U -2 H-nk I -3- 1 2.16 1.67  1.67 1.85 1.61  1.27  2.46
aFA 0.46 0.37  0.37  0.34  0.32  0.37  0.45
A B 0.98 110 1.23  1.36  1.27  1.24 1.4
7 13.92  15.21 14.91 16.42 17.04 16.25 18.50
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DO o )
i BULEY
CK GC GP CP LG LC wC
Bz - AL AR 3.87  4.09 400 3.48 3.83  3.52 278
J DB 0.95 0.83 096 0.84 1.12 1.06  0.83
(1S,4S,4aR, 8a8)-1,2,3,4.4a,7,8.8a /\ &-
6o A (1 27 351 B 1.80  1.54  1.83  1.46  2.15  1.96  1.41
- £ it 0.94  0.52  0.74 059  2.39  4.89  0.37
5 AR / 0.18 0.26 0.18 0.61 042 1.21
7-H 3E-3- T B HE-6-3F -1 / 0.26  0.30  0.32  0.33  0.26  0.32
ok (Z2)-3.7-Z W -3, 6-3F " Jf-1-fi / 0.59 / / / / /
577 I / / 0.54  0.52  0.75  0.65  0.41
e /N / / 4.95  3.39 / 4.30  2.93
(1R.4S,4aR, 8aS)-1, 6-— Hl FE-4-§-2-FE-3, 4,
4anT 8,80 S oH 25 1 / / 0.24  0.17  3.80 / 0.25
k71 / / 0.22  0.21 045 1.23  0.76
JL-3-F -1 -k / / / 0.39  0.24 / 0.33
1L b mE / / / / 0.66 / /
SR R / / / / / 0.20 /
5 0.95 0.85 1.05 0.90 0.82  0.48  0.86
1E 2 0.23  0.19 0.32  0.18 / / 0.23
R 5.07  4.03  5.30  6.33 4.19  2.73  6.07
SR 0.20 / / / / / /
T 4.35  4.09  4.20  3.38 / 2,51 411
L 0.90  0.71  0.62  0.46  0.41  0.29  0.36
BT 1.46  1.40 1.21  0.99  0.86  0.87  1.05
(Z)-3,7-Z W BE3E-2,6- T I 0.45 / 0.64 / 0.19  0.38  0.25
2.6.6-=H3-1-FRC Mk 2B 0.57  0.68  0.54 / / / /
T A 1.72 / 1.44  1.45  0.71  0.65  0.57
-2, 4-3% T 0.25 / / / / / /
) a-(2-F JE T N 3D 7 2 1 0.62 / 0.23  0.37  0.58  0.28 /
Rk CIRS 0.60 0.55 0.34  0.32  0.67  0.37 /
2-H AT / 0.81 / / 0.23  0.21 /
57 I / 0.19 / / / / /
ik / 0.36  0.35  0.18  0.28 / 0.19
2-C M T / 0.25  0.31 / / / /
Pk / 0.20  0.23 / / / 0.24
2,3-R-2,2,6-= HI B FEHI / 0.49 / / / / /
S o -2, 4-5% I I / / 0.19  0.18 / / /
2,6,6-=H H-1-F O IH-1-2 % / / / 0.41  0.34  0.41  0.38
S -2-C e / / / / 0.18 / /
i £1. 4K 18 / / / / 0.46 / 0.61
a W& E- IR L / / / / / 0.39 /
= LR O 0.35 / / / / / /
B2e  6-F HL-5- 2 -3- B2 0.48  0.41  0.74  0.57  0.40 / /
3- P B-2- -2 M R BRI AL -2- S T 0.98 / / / / 0.54 /
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2536
DO o )
i BULEY
CK GC GP CP LG LC wC

a3 P 2 0.72  0.45 4,53  0.30  0.24 / 0.21
6,10- 1 -5, 9~ — XU -2-] .71 1.32 1.19  1.16  0.90  1.05  0.65
B Y 2 1.88  4.19  4.53  3.79  3.54  3.08  2.98
6,10, 14- = F £-2- FLLe 0.39 / / / / / /
TL9-TRUT He- - IR [4.5]85-6,9- 072, 8-
. 0.3 0.21 0.23 0.18 0.39  0.39  0.34
Kb - 0.29  0.30 / 0.24  0.29  0.30 /

[{TES
SRATR / 0.75 / / / / /
3= =1 / 0.34 / 0.21  0.22 / /
4-(2,6,6-= H 3L-2- 2R QMR- 1-38)-3- T I -2- i / / 0.33 / / / /
IR - 75 % -8 a- F k-1, 8 (2H , 5 H)-Z% il / / 1.50  1.15 / / /
- 0 )¢ -3l / / 0.22 / / / /
3. 5= T H-2- 1 / / / 0.28 / / /
2,2,6-=H S5 O / / / / / / 0.27
C R W B R 0.26  0.30 / / / / /
2-(5-H B-5-2 I B DY 0 MK -2-F% ) -2k -
- 3.38 442 451 4.60  3.90  4.53  5.61
KA R H g 6.42 570 7.70  8.83  8.09  7.26  7.61
2- PP 3 1 2 T g 0.17  0.33  0.32 / / 0.31 /
7 R TR 0.14 / / / / / /

- C R C B 0.27  0.47  0.16 / / / /
N-CL R (R -2-C 4 ) TR 0.40  0.60 / / / / /
T = R T R 0.20 / / / / / /
T AR T B 0.82  0.68 090 0.79 1.32  1.62  0.73
TG i P2 4 it / / 0.29 / / / /
S IR A - Wi / / / / / 0.22 /
I JRR R FH TR / / / / / 0.80  0.32
it 2 -3 L s R T IR i 0.95  0.75 / / / / /
jtez;ggzigw TR T / / / 0.31 / / /
T 0.78 / / / / / /

R HHERR / / / 0.48 / / /
ETRR / / / / 0.28  0.36 /
AR / / / / / 2.65  0.19
(Z2)-3,7-ZHI3E-2,6- I MR / / / / 0.37  0.38 /
3,5 TR / / / / / 0.94  1.35
1.2,3,4,6,8a K% 1- P9 -4, 7-— F1 J: 2% 0.66  0.69  0.75 / / / /

B [1S-(1a»4aB,8aa)]-1,2,4a,5,8,8a-/N &4, 7- 061 0,08 y y y ) y
- SO 2 -2 ' .
ket
(1S, 8aR)-1-¢ N -4, 7-— W 3£-1,2,3,5,6,

e
8a- 7N A S

1,6-— HIJE-4-(1-H 3L 2, 38 ) - 2% / 0.25 / / / 0.24  0.34
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56
AR 5T 4 8/ %%
GBS BULEY
CK GC GP CcP LG LC wC
(1S.4aR.8a8)-1,2, 4a,5, 8, 8a 7 &4, 7-— H
112,38 2 / / 0.84 0.73 0.79 0.76 0.31
1,2,3,4, 4a, 7-N &1, 6- = 1 J-4-(1-F % 2,

S 2 / / / 0.61  0.60 1.96  0.24

iy 20 0.28 / / / / / /

1,7, 7-=H IR 2.2. 1 ] BE-2-U 0.29  0.37 / / / / /

S -4 A W 0.17 / / / / / /
- EAEHER 0.59  0.50  0.47  0.64 / 0.49  0.36
(—)-Alpha-2E ¥ i 1 / 0.81 / / / / 0.35

BT N / / / / 0.36 / /
2 / / / / 0.38 / 0.42
. 5L il 4 / / / / / 0.34  0.23
ﬁfaﬁc . / 0.16 / / / 0.27  0.19
T & 0.23 0.32 0.20 0.25 0.28 0.26 0.21
2. 4- AL T B E 1.65  0.58  0.43 / 0.52  1.27  1.00

3-H A HkR / 0.43 / / / 0.30 /

8- A b / 1.65 / / / / /

3-FEE Lk / 0.21 / / / / /

2,2, 6-= F B B0 B o / 0.17 / / / / /
E 7Sk / / / / / / 0.29

2- 7% FE 0 Mg / 1.46  1.05 / / / /

N5i-2- C2- 347 6 1k 1 / 0.24 / / / / /
Wi R / 1.94 1.85  2.66  8.73  0.50  0.66
9-3F. F 25 / / 0.25  0.27 / 0.48  0.30

SR TR A 0.16 / 0.30  0.28  0.37 / /

KT FTRIZHFEHIZEZEFYRANRRESBNZM

Table 7 Volatile composition and quality score of black tea sample with different drying process

%

[HES CK GC GP CP LG LC wC
i8S 44,79  47.00  49.46  51.27  54.47  56.19 58.26
[(EES 17.38  14.80 16.98 15.15 9.92 9.57 14.92
i 26 10.14 7.97 13.27 7.88 5.98 5.36 4.45
[[FES 13.00  13.24 13.88 14.22  13.31 14.74 14.27
(78S 0.78 / / 0.79 0.65 4.33 1.54
WA EY 8.48  16.54  10.68 9.72  16.34  11.26 7.91

YA AS )RR B3 i o WO CP il LG A FRZSFESS I REAG W30 40 5540, s 1 05 & 2%

% T EH A T AR B CGER B HARS I L WC &b

BZEMERS A e 2, OO LG A 25, 5 WC.CP,
LG AL S M H P& AP 4 i T CK RS R — 3.
LT AR E AR T R KE T4 T2 MBS

AR L Al BE RN TR B A L e T R

NIEESN

NSNS

B WL B A I Al 5 st B A B ko) O Al R S
Tk T B 19 17 5 B 45, G IR A M PR S N LRI B N R
%!ﬁ@’fﬂtlﬁﬂjﬁ%ﬁ*ﬂc’*%ﬂ’ﬁﬂﬁﬁfiﬁ“%’*ﬁi&@?*
R ARG W IR R B

R B AR O R AL R .

PN PN PO
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AR F B T 2% 20 2% 1 & 52 i A [\, 2R
120 °C 4 HAH T 10 min 120 CHELE T F 2 T 1T
ST 2 CRD LG AR i T 21 4% 0 i B i v (o 2 1
5 B SR A6 T o W R I I £ A% P 0 T A B
TR AL R KIZ A 0T e LS R R L
AR MBILASE N T 4y 50 B 253 in (P <C0.05) , i 7%
Z OHERR S R L R EE R LA R S BILR R M
)B4y 4 25 REAIG (P <C0.05) 5 [ B, 38 o 7 2R B RS
T -3 -6 - 1R (B VR A M (O )
Yl () 2,6, 6- = H-1-FF O MA-1-Z B OR & B8
) 2~ (5- 1 3E-5- 2 0 B 0 S 1k g -2- 56D T -2- B Bl iR & TR
7K A 8 P 1 O of B R ) 56 A6 SR J5 A 4 5 0 /0 T -
asa-5- F B-5-2, 07 3 09 A fb k-2 R GO R I
KO R RS 5D TR OB L) 2R B Y
3R 7R 120 “CHEFXA T 10 min 120 ‘CHIMNE T &
BT T LR AT 42 05 20 25 5 BT A8 ML A e —
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