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Analysis of quality characteristics of Yunnan broken black tea by color,

fragrance and tasty
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Abstract: In order to explore the color, fragrance and taste

quality of Yunnan broken black tea, it provides a reference of the
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quality characteristics of domestic broken black tea in this study.
This study collected 14 Yunnan broken black tea and analyzed the
quality from sensory evaluation, color difference, aroma compo-
nents, and physical and chemical ingredients. The results showed
that the 14 sample tea soups were mainly red and bright, and the
color differences L*, a*, and b* were —22.50 to —12.28,
9.09~23.80, 62.09~164.40, respectively. The amounts of TF,
TF-3G, TF-3G and TFDG were 0.146% ~0.209% , 0.108% ~
0.225%, 0.041% ~0.109%, 0.056% ~ 0.177%; respectively.
The aroma was pure, and the main aroma component detected by
GC-MS was benzaldehyde (1.291% ~11.747 %), linalool oxide I
(1.705% ~6.394%) , linalool oxide IT (4.950% ~ 14.094%),
linalool (10.070% ~45.471%) . and methyl salicylate (7.255% ~
28.142%). The taste is mainly strong, the amounts of water ex-
tract, 30.511% ~
36.422% . 10.198% ~17.280% . 3.022% ~4.443% , respectively.

polyphenols, and free amino acids are
The alkaloids and the components of catechin, amino acid and
sugar are also important components of the taste quality of tea
soup. The sensory quality of Yunnan broken black tea is closely
related to the color difference, volatile components, and physical
and chemical components. It also shows that the components of
tea can reflect the sensory quality characteristics to a certain ex-
tent by correlation analysis, and there is a certain correlation be-
tween the components and sensory quality. The composition and
content of components can reflect the sensory quality characteris-
tics to a certain extent. The level of material content may be re-

lated to the origin and processing technology and other factors,

which provides a reference for the study of the quality character-
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istics of domestic broken black tea.
Keywords: Yunnan broken black tea; quality; physical and chem-

ical components; volatile components
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Tablel

Results of the sensory review of Yunnan

red broken tea

SME A it S i

b (20%)  (10%) (30%) (30%) (10%) B
1 95 94 92 93 94 93.3
2 87 90 78 83 90 83.7
3 91 92 92 92 93 91.9
4 82 91 87 85 88 85.9
5 80 91 78 77 88 80.4
6 91 93 91 90 92 91.0
7 82 80 80 74 83 78.9
8 87 93 90 86 92 88.7
9 79 89 89 80 88 84.2

10 71 80 80 76 85 77.5

11 88 92 89 88 92 89.1

12 86 92 91 86 94 88.9

13 82 80 80 74 83 78.9

14 84 86 80 73 88 80.1
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Figure 1 Results of Yunnan broken black tea color
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Table 2 Analysis of volatile components of Yunnan broken black tea %
%y 1 2 3 4 5 6 7 8 9 10 11 12 13 14

(3 — — — — — —  0.381  — — — 0.787 0.246 —
B s 0.458 — — — — —  0.678 — — 0.494 3.865 — —
(E)-2-C 1 1.495 0.553 0.259 9.337 4.444 1.165 2.984 2.251 8.874 1.409 1.135 2.213
P 4.275 6.254 3.488 5.246 1.544 3.314 1.291 1.761 2.781 5.873 4.881 3.568 11.747 3.741
-3¢ 475 -3 0.168 0.244 0.523
P i B 5 TR 0.363 0.323 0.093 0.355 0.251 1.092  0.269 0.329
B-IE M 2.693 1.404 1.447 1.840 1.927 1.011 1.442 1.535 2.084 0.413 0.063
D-Fr 1.046  0.653 0.607 0.464 0.834 0.501 0.412 0.758 0.417 1.058 0.783 0.543 1.726 0.318
4 2.101 1.312 1.065 1.825 1.394 0.884 1.320 1.021 1.253 2.349 1.133
(E)-3,7-"HH1.3,6- =M 0.446 0.410 0.257 0.285 0.198 0.386 0.102
W 7.047 2,097 3.724 2.597 —  5.954 1.181 6.147 1.788 2.152 6.014 8.177 3.822 2.044
1-Z 3~ 1 H-nig % -2- F i 7.025 2,517 4.637 3.116 3.163 4.180 1.682 —  2.206 3.251 5.845 8.397 2.205 2.068
AT R 1 4.727 2,306 4.995 3.404 4.464 2.956 1.705 5.502 2.315 5.729 2.936 6.394 3.311 2.985
3-2, 32, 5- 7 H L 0.221 — — — 0138 — — — —  1.603 —  6.686 —
Ak 5 R 1T 10.100 4,950 13.138 7.884 8.457 5.614 9.400 14.094 5.325 13.108 5.688 6.264 6.506 6.506
I A 45.471 15.583 41.273 20.934 25.526 20.823 10.070 44.460 13.602 32.854 25.098 3.189 15.904 16.085
T e 3.832 — 2153 — — 2,061 — 2129 — —  2.367 0.352 — —
WL 3.166 1.555 2.105 1.740 1.556 2.103 1.254 1.950 0.946 1.819 1.996 3.147 2.229 1.333
Ak 5 R 11T — — 1.146 1.079 — — 0.334 0.281 0.629 1.092 —  1.878 0.279 0.869
AL IR TV 1.518 0.840 — 0.977 0.874 0.939 1.481 — — 1129 — 0.983 —
aHS I EE 0.777 0.432 0.673 0.351 0.654 0.628 0.552 0.621 0.296 0.679 —  0.978 0.465 0.370
K% R R 17.710  9.393 17.891 10.405 12.484 8.220 7.484 20.073 7.255 17.305 10.471 28.142 9.565 9.251
BT AL W 1.383 1.114 1.205 0.797 1.651 0.928 0.621 1.231 0.521 1.090 1.059 1.930 1.168 0.680
PAYI 1.292 0.543 0.824 0.406 0.508 1.029 0.704 0.866
B IR 0.870 0.903 0.758 1.258 0.853 0.535 1.049 0.475 0.856 1.148 1.640 0.988 0.587
¥ 1k s 0.629 0.478 0.415 0.466 0.441 0.687
7 i 10.259 1.441 6.568 2.467 8.073 1.244 5.267 1.401 1.215 7.122 10.155 1.738 1.980
T e 0.433 0.179 0.678 0.374 0.306 0.312 0.293 0.415 0.220
2- LB 0.723 0.235 0.171 0.262 0.737 1.044 0.244 0.653 1.366 0.288
7R R e 0.242 0.607 0.002 0.368
1.2-—4-1,1,6-=H % 0.237  — — —  0.102 — — — — 0.149 0.210 0.100 —
B- KT 0.203  — — — 0141 — 0189 — — 0139 — 0.152 0.240
a5 0.411 0.371 0.275 0.213 0.610 0.389 0.340 0.316 0.162 0.337 0.419 0.433 0.434 0.191
T i 5 TN 1 0.276 0.297 0.273 0.171 0.530 0.325 0.278 0.300 0.128 0.234 0.129 0.391 0.303 0.185
4-(2,6,6-=H -1,

0.081 — — — 0,077 — — — — 0212 —  0.069 —
3= ED T -3 M- 2- Tl
B4 Z 1.744  1.494 0.917 2.325 1.601 1.601 1.695 0.641 1.173 1.624 2.299 1.947 0.908
AR N R 0.131 0.280 0.141 0.179 0.088 0.231 — — — 0.118 0.156 0.285 —
¥ A6 A 0.195 —  0.242 — — 0.101  — 0.256 — — 0.137 0.272 0.123 —
RVAYSH — — — — — — — — 0394 — — 0401 —
EEg NS — 0.115 —  0.305 — — — — — — —  0.106 —
e PR 0.106  — — — 0.265 0.111 0.219 — — 0.111 0.110 0.301 —
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Figure 3 The content of water extract, polyphenol, free

amino acid of Yunnan broken black tea
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and gallic acid of Yunnan broken black tea
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Table 3 Analysis of amino acid composition of Yunnan red broken tea

e Asp Ser Glu Gly His Arg Thr Ala Pro Theanine
1 0.178 0.170 0.061 0.003 0.067 0.099 0.028 0.029 0.036 1.290
2 0.112 0.109 0.059 0.002 0.035 0.035 0.052 0.025 0.021 0.776
3 0.114 0.138 0.063 0.002 0.041 0.052 0.023 0.026 0.031 0.963
4 0.101 0.084 0.048 0.001 0.029 0.066 0.016 0.021 0.022 0.805
5 0.088 0.088 0.046 0.001 0.024 0.043 0.014 0.021 0.017 0.629
6 0.153 0.126 0.054 0.003 0.081 0.099 0.023 0.023 0.031 1.443
7 0.132 0.101 0.049 0.001 0.027 0.049 0.015 0.022 0.023 0.665
8 0.116 0.113 0.054 0.003 0.039 0.037 0.019 0.021 0.030 0.872
9 0.097 0.075 0.054 0.001 0.026 0.059 0.013 0.019 0.018 0.747
10 0.110 0.098 0.051 0.001 0.025 0.018 0.014 0.019 0.015 0.477
11 0.129 0.077 0.047 0.003 0.062 0.079 0.016 0.016 0.017 1.254
12 0.082 0.109 0.044 0.002 0.032 0.042 0.020 0.022 0.025 0.775
13 0.097 0.134 0.066 0.002 0.038 0.051 0.018 0.033 0.029 0.761
14 0.083 0.062 0.044 0.002 0.028 0.059 0.012 0.017 0.017 0.686
e Cys2 Tyr Val Met Lys Ile Leu Phe A
1 0.004 0.019 0.048 0.008 0.042 0.023 0.0005 0.049 2.154
2 0.003 0.016 0.028 0.015 0.014 0.013 0.0003 0.028 1.346
3 0.004 0.022 0.037 0.028 0.014 0.017 0.0005 0.050 1.626
4 0.003 0.019 0.025 0.020 0.012 0.011 0.0003 0.033 1.316
5 0.003 0.015 0.022 0.019 0.014 0.010 0.0002 0.026 1.080
6 0.003 0.022 0.047 0.005 0.041 0.022 0.0005 0.049 2.227
7 0.003 0.019 0.024 0.026 0.012 0.011 0.0003 0.033 1.213
8 0.001 0.021 0.035 0.020 0.019 0.015 0.0004 0.045 1.460
9 0.005 0.018 0.023 0.024 0.016 0.011 0.0003 0.032 1.237
10 0.011 0.011 0.022 0.022 0.013 0.010 0.0002 0.026 0.943
11 0.021 0.005 0.024 0.007 0.012 0.013 0.0003 0.038 1.821
12 0.002 0.018 0.029 0.024 0.012 0.015 0.0004 0.042 1.297
13 0.004 0.023 0.033 0.015 0.016 0.014 0.0003 0.039 1.372
14 0.003 0.019 0.021 0.022 0.013 0.011 0.0003 0.032 1.132
L5 UABESMEBUaR I EBEMB L a” 0" 25 A
. Ao 4 . —22.50~— 12.28,9.09 ~ 23.80, 62.09 ~ 164. 40, TF,
o vioorT yooe didRE TF-3G.TF-3'G. TFDG & &k 43 5 4 0.146 % ~ 0.209% ,
< 09 y ;” i;% 0.108%~0.225% ,0.041% ~0.109% ,0.056 % ~0.177 % ;
i £ 7 T LA IE S 3 GC-MS #6051 i 3 8 8 U 40 5 1
@E 06 '/ BE(1.291% ~ 11. 747%) SE b I5 ME B T (1. 705% ~
03 6.394%) AAk B REEE [ (4.950% ~ 14.094 %), F5 & i
(10. 070% ~ 45. 471%). /K # B W Wi (7.255% ~
1 23 45678091011121314 28.142%) s WEK LAV L K2 L 2 W) U B R IR
Nufﬁfr BT 30.511% ~36.422%,10.198% ~17.280% ,
B6 Z=dishiFiEms me s 3.022% ~4.443% , A Wik LS R 4L 4y R AL R 414y
Figure 6  Analysis of sugar components of R =R R Y AN R A T il R A L U i

Yunnan broken black tea
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Table 4 Correlation coefficients between the conventional ingredients and organoleptic test

score of broken black tea

HH SME bRen A AU S LEA RSy
KE LY 0.343 0.298 0.275 0.172 0.253 0.282
£ W —0.351 —0.076 0.041 0.153 0.000 —0.036
Ui 1 S L TR 0.828** 0.601* 0.528 0.656* 0.573* 0.725*
BILAE# 0.001 0.050 0.309 0.306 0.150 0.217
uf B 0.699 0.593* 0.847** 0.745* 0.742* 0.819°*
WEFm® 0.597" 0.285 0.157 0.373 0.264 0.399
CAF 0.885"* 0.694 0.823** 0.799" 0.772* 0.897°*
TFs 0.562* 0.498 0.262 0.489 0.399 0.492
sy —0.613* —0.338 —0.525 —0.710* 0.482 —0.653*

T BUEM B n=14; % :P<C0.05, * % .P<C0.01,

B b BURRAL TR 2 (8 A7 7R — 5 A 56 B A8 2 4 R K
O TE—E R bR S R B BURRAL . ) R Y
AR RE S = N L LSRR A XK.

5 31 P N 1 T 7 N 1 e VA W 8 SR AR N S

i

i BT 23 T R T JR AR GBI T« 5 1k — 25 W SR A 2 4
FE2R R RS ALY T UR A Z B R R i — 2
56 LU AR AR R B %

EESdN

(1] B, @&, BB, 4. Zmk LA R X RIR I /D [ R
M K BB A A TG g [T ], & B 5 PLR, 2009, 25
(5): 63-67.

(2] d ik, X, XM 1. 0% Bk G R 25 B IR s i s s L.
252 2, 1999(6) : 1-3.

(3] XUfh, JlvE, S2IE4L. AR e iG dE e s R L] &
B2, 2013, 34(11): 386-391.

(4] 22y, ddh, B, 5. 2040 I 19 /N B 28 2 RE Y 5
Bwrse)]. B EEEZG, 2007(2) ., 378-379.

(5] B, MR, it AL 2 WA K BUIR 07 43 f A0 ¢
SR AR5 i (Y LT T[T 1. B FR 24T, 2007 (6) : 582-586.

[6] RODRIGUEZ-PEREZ C, SEGURA-CARRETERO A, DEL
M C M. Phenolic compounds as natural and multifunctional
anti-obesity agents: A review[]J]. Crit Rev Food Sci Nutr,
2017 1-18.

(7] EFAI. TR0, PR, 21 B 28 06 vk 1k 27 i 5 %8 52 7 T6 1
WEFE LT, TR K224, 2007(1) ¢ 15-19.

(8 BBR. v [ s M T b 5 ¢ 43 7 Je i S W00 [0 0. Al 2 2 s
2018, 40(9): 49.

(9] i, E LA BUR o+ 2 kxR )] mEEY S
EFR, 2017, 23(7): 25-28.

[10] whigde, RAAE, H €, 5. 2 W L0RAR SR RS AL TS
SrprLI]. WIE A B4 2013(9) ¢ 28-30.

(110 2580, T RUH. 8K, 5 s RIRGUREFEINEY
YR FE LT TR AR A FE2F . 2008(7) - 102-103.

[12] 208, Rk, Refif, % sMIRAmRERESE R

Wkl 6/8 [ B RS EL BRI SR LT . W R A B A, 2014
(2): 25-27, 30.

[13] EAE. 2 B KM 8 B F BT 9% 50 55 40 0 265 G R R AT
E[D]. B mERl KA, 2017,

[14] Fr/hie, 425226, BRI, % NRSH CTC 24 R LR
Sy 4Tl &R TR, 2018, 39(10) . 83-89.

[15] s, WHE, F—F&, 5. = FANIFZE X 5B Rl % 08 1
LMAFF AR WFs (], E R @ . 2015, 31(11):
156-161.

[16] e, BRATW . Thbmdt . 5. ARG B4R 0 35 0 A8 20|
B Hr L], & AR, 2018, 43(4) . 48-52.

(177 4R, SKUBOG, BEEH, 5. 150 PG 20 A5 RRAE 7 WK 1k 2 B 43 B 9
[J]. ZEm Rl 2019, 39(2): 150-158.

(187 2k, B, X35, 2. [F) Ak 26 1 A% Bk 1 T9 23 [ 4 A
A IR B IR A A4S R A3 1 LB A3 M L ). i Tl
H, 2018, 39(24); 246-252.

[19] Bl R, R, BIRGE, 55, 2506 25 5 A BOE B B AH
CEBIIELT]. ZEm B2, 2002(1): 57-61.

[20] Bo =i P 3. ZLE 2% R BT i Ak 2% % e B e w0k [0 . st
BRI, 1978(5) : 20-23,

[2170 Mos Fn. 3 1 20 4% b s fk 2 i B oE [ 0. A5tk 4R L 2006
(3): 9-10.

[22] THW, F e, FARE, 55, 2RV BT B0 B
B st e ik SR L) ). A B3, 2017, 45(11)

85-87, 113.
[23] Pkwm . 2 R WP Fe sk 1], o ER 2 d 4, 2010, 26(1):
134-139.

[24] FAAR. 42 5 L0 A% N0 T 19 9 5 S itk e Hak 2 L0, bk
PR, 1987(3): 24-25.

[25] X803, Bk, WM, 5. = AZWH Ao TF T
IR X R gE [T ] E A2 . 2016, 32(1):
125-129.

[26] BiFE, BE/NEE, AT¥E, 4. ASIR) S5 2% 2 i 41 BR % 1 2 S e 41
ALY RSN, 2014, 36(4) . 24-26.

(277 iR, SRTH . BRI . 25, 8 5 AL 0 X 41 08 2% BT BT
M FZAS B LT ] B SR, 2008(9): 87-91.

43



