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Correlation analysis between taste characteristics and taste compounds of five representative
green teas in Guizhou, China
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(1. College of Tea Science, Guizhou University, Guiyvang 550025, Ching; 2. Guizhou Tea Research [nstitute,
Guivang 550006, China)

Abstract: Guizhou green tea is of excellent quality, but the current evaluation of its taste characteristics is still lac—
king data support. Because of this, five representative green tea samples from Guizhou in the 2020 Spring Doucha
Competition were used as materials, through the use of artificial sensory evaluation, chemical analyzis and intelligent
sensory evaluation, combined with mathematical analysis methods such as chemometric analysis and multifactor a—
nalysis, the correlation between the flavor characteristics of five representative green teas and their flavor compounds
was explored. The antificial sensory evaluation results showed that the taste characteristics of the five tea samples

were slightly different, and the taste characteristics were mainly mellow and refreshing. The fresh mellowness of GZ1
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tea sample was better than other tea samples. The results of chemical analysis showed that the caffeine content and
total amino acid content of the five tea samples were higher between 37. 43 =42, 66 mg+g " and 38. 80 = 70. 64 mg*
g~ respectively. The content of tea polyphenols and total cateching were lower in the range of 193,47 =219, 63 mg*
g~ and 165,42 - 187.30 mg*g ™',

higher. The intelligent sensory evaluation results showed that the five samples detected by the electronie tongue had

and the content of savory amino acids such as theanine and glutamic acid was

high umami value and richness, which was more consistent with the sensory evaluation results of “mellow, fresh and
refreshing ™. The correlation showed that bitterness was highly correlated with the total amount of caffeine and caffe-
ine/catechin, Astringency was highly correlated with epicatechin gallate, water extract, epigallocatechin gallate /total
catechin content. Richness had a high correlation with epigallocatechin gallate, tea polyphenols, and total catechins,
and freshness had a strong correlation with glutamic acid, aspartic acid, proline and total amino acids. High water
extracts high amino acids, high caffeine, low tea polyphenols, and low catechin components formed the mellow and
refreshing taste characteristics of Guizhou green tea. The evaluation results of the electronic tongue were consistent

with the gensory evaluation results, and the umami taste level determined by the electronic tongue could reflect the

a0 YY) . A
)4-2022 China Academic

quality characteristics of tea o a certain extent.

Key words: green tea in Guizhou; taste characteristics; component; correlation; electronic longue
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Table 1 Sensory evaluation quality deseription of different green tea samples
&Y MM AR Appearance 0 Aroma 0 Taste @ Color IR Foliage fundus J= 8
Code  Origin iFif ey iFiE far TFiE 4 iFiE 4 VFiE iy Total
place Comment Seore Comment Seore Comment Seore Comment Seore Comment Seone seore
GZl ENL Bl 8 B 86 MuemT.EEdE 0 94 diEg.a: 90 EEIELMGEREEE 83 89030
Yinjiang S A REAT Chestnut scent Concentrated, Yellow greens FoHh AT B
B EeE mellow and It ik
Tight. thin. fresh Bright green,
curly, yellow intaet, soft
greens slightly and mechanically
tenders slightly damaged leaves
explosive,
relatively uniform
G712 Y HoRGRdhO 86 BYTROMATRT S0 GRATJEER 91 MRS 89 MELEGERE. 84 8655
Duyun S dE LA Fragrant and Concenteated . Yellow green, A7 BLEE i e
B slight intemal mellow and bright Hedgk
Tights eurly, heat fresh Tender green.
vellow green, relutively
st more complete,
thick strips mechanically
[IUlTlth_"f'[I ]l"u'\ﬂ"ﬁ-
relatively saft
GZY AT FIERTS 008 B9 Wi ke B0 FEJNLEEH B9 g B8 AR MSI.THT 86 86,20
Shixian MR K e Mellow and Yellow green L o i
I Slightly high refreshing Green, bright.
R A fire smell and broken, soft
Natural bending. water stuffy
tight + fragmented smell
containing coarse
Ll]'ld UIII Il'?u\'l'f'ﬁi
green in color,
and more broken
G RIK BN RS 8 93 HEEES. 93 NEEN.N 88 WRiE.ER 94 SR HLEE 88 9125
Yurging T A e e Fresh and mellow Light green e
Straight. green. Fragranee with aml bright Tender green.
smooth . smooth Moral fragranee, mechanically
lasting damaged
leaves, soft
GZ5 i Tl AR o0 A 90 HeREEE o0 HERARAE 92 Gk HeRM, BB E9.40
Anshun e ik i Fragrant and More mellow Yellow oz

Curly, yellow lasting
greens hairlike

and even

green, bright Yellow green. soft

and complete

A 2 W2 BN VR R 2. KB R
J I A5 R A R4 R S i R 1 1) T A
i SHRBIAE R E R EFEM RS . g2
1 BT RE A P g O 44.10% ~
46, 57% , Hoth G722 2565 b 46.57% , GZ1 %
FERCAE o 44.10% . 5 A 3% B o ol il 5 & 7
37.43 ~42.66 mgeg ', M GZ4 RS E ST
HASHE, LU GZ1 25K, GZ2 S REmAt.
TR A v R R AR TR AR

lournal Electronic Publishin

WA R E R . AR RS E R
193.47 ~219. 63 mgeg ', L GZ2 Ao HE iy, 3k
i GZ3 5FE, GZ1 i

S AZEREIR I T T B g LA £ 4L 4
JLAS 3 SR B 4 162,33 ~ 185,26 mgeg ', JL
HESELL GZ2 e FE R &, b Ll EGCG 2 =,
EGCG &4 GZ2 5kEI i, Hyko it GZ3 %58, GZ1
Febbip i EGC Fatrp, GZ2 Fcffe v, GZ5 3%
FEAR G GZ4 2588 h ECG & Rt w, HUOE GZ3
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Table 2 Catechin components and caffeine content of green tea samples
ER Index Gl L2 GE3 G4 (]
1o 0 Calfﬂilw([hi'}!(mg‘g"] 41.33 20.58 ab 37432141 ¢ 40,38 =1.03 b 42,66 x1.53 a 39.9] £0.73 b
A A Water extract (WE) (% 44, 100,38 b 46,57 20.46a 46,03 1. 13 ab 46,44 £0.57 a  46.00 0. 44 ab

£ 8y Tea polyphenols (TP) / (mg=g ")

193, 47 £4. 86 he
99.26 £1.83 ¢

219.63 +£1.82 a
11767 £5. 13 a

217,18 26,00 a
114,89 £3.07 a

198. 65 +£4, 75 be
104, 13 £35, 49 be

206,56 £3.08 b
106, 57 £1.99 b

PR IR E AR
Epigallocatechin gallate (EGCG) / {mgeg ")
PRI E

Epigallocatechin (EGC) / (mgeg ")

4.69 +0.53 d

2980 =0, 430 a

B50+0.60 b T.25+£0.74 ¢ 2250011 e

FILRFE R R 2586 +£0.47 ¢ 16072133 d 28 96=0.82abh 3040 +1.28 5  27.8920.67 h
Epicatechin gallate (ECG) / (mgeg ")

32 )15 % Epicatechin (EC) / {mgeg ") 188 +0.02 ¢ 3.56+0.09 a 2,69 +0.66 h 2.73+0.22 b 138 0,09 d
T EE Gallie acid (GA) / (mgeg ') 0.64 20.00 b 0.45 +0.02 d 0.74 +0.02 a 0.52 +0.01 ¢ 0.52+0.11 ¢
JLHE Catechin (0) / (mg=g ") 0.78 +0.01 121 +0.04 2 1.07 +0.06 h 0,93 £0.04 ¢ L1 +0.07 b
HETILAE 0. 46 +0. 02 e 0. 66 +0.01 h 0,77 +0.03 a 0,54 £0.02 d 0,61 £0.02 ¢
Gallie catechin (GC) F(mg‘g_l}

Egiay o Chlorogenic acid {CA) .l'(mg'g, | 2.4520.05 b 1.39£0.05 d 2,120,009 ¢ 270 20,08 a 221 £0.02 ¢
T LA R TR 29,37 £0.47 b 16,26 20063 ¢ 1423200184 17102041 ¢ 30.5320.54 a

Gallatecatechin gallate (GCG) / (mgeg ')

ILFEEM SRR

Total catechin components (TCC) f (mgeg ="}

EGCG + ECG + GCG/ (mgeg ")
GU+C+ EC+EGC, (mgeg ")

162.33 £1.35 a

154,49 £ 1. 53 he
T84 0,31 d

185.26 £4. 41 b

150 =4, 06 ab
35,26 £0.32 a

171,12 £2.82 a

158,08 £2. 35 abe
13.04 20.41 I

163, 10 £4. 67 a

15161 £4.08 ¢
11.49 20, 58 ¢

170,37 =1.74 a

164.99 £ 1. 58 a
538 x0. 15 e
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The data in the same row followed !1)‘ different letters showed the .l'.[gniru-ant differences at the (003 s[gniFir'unl level, The same as below.
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mgeg > Horp GZ1 % B i 28 S I e B i e
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Table 3 Amino acid content of green tea samples mgeg”’
SEEE Index GZ1 G2 GE3 G4 GI5
FOAR SRR Aspartic acid (Asp) 2,75 +0.16 a 2.52+0.08 a 2.62+0.13 a 2.71+0.32 a 1.EB6 0. 14 b
T 4 Clutamate ( Glu) 4.49 +0. 22 a 3.4120.14 b 4.21 20.26 a 3.19+0.08 b 3.19+0.27 b
AR Serine (Ser) 0.99 £0.06 a 0.59 +£0.02 be 0.66 0,11 b 1.12+0. 14 a 0.48 £0,(4 ¢
%l /# Histidine { His) 0.44 £0.02 a 0.27 20.01 ¢ 0,48 20,04 a 0.36 0,01 b 0.35 0,08 b
H % /8 Glyeine (Gly) 0.06 +0.00 h 0.05 20,00 ¢ 0.06 0,01 b 0.07 £0,01 a 0.05+0,01 ¢
Bl §# Threonine { Thr) 0.56+0.01 b 044 +0.02 ¢ 0.54+0.02 b 0,689 +0. 08 a 0.32+0.024d
FEl A Arginine ( Arg) 6.40 0. 08 a 1.36 20,13 ¢ 1.03+0.03 d 2.37+0.09 b 1122005 d
1% A% Alanine (Ala) 0.49 +0.01 a 0.32+0.01 ¢ 038003 b 0.47 £0.05 a 031 £0.02 ¢
fitt A% Tyvosine (Tyr) 0.38+0.02 b 0.33+0.02 ¢ 0.42 +0.03 ab 0.45 +0.04 a 0.07 0,00 d
e i A Cysteine (Cys) 0.76 £0.01 b 0.59 +0.02 od 0.69 +0.07 be 0.9 +0.11 a 0.50 £0.05 d
R A% Valine { Val) 0.37+0.02 b 0.26 +0.00 ¢ 0.37+0.02 b 0.59 +0.07 a 0.09+0,.00 d
% A% Methionine ( Met) 020,13 ¢ 0,29 +£0.00 ¢ 0.34 £0.02 b 0.44 £0.03 a 013 £0,01 d
=2 K lsoleucine (1so) 0,30 £0.02 ¢ 0.29+£0.01 ¢ 0.37£0.02 b 0.51 £0.05 a 0.06 0,00 d
A2 1 %L 88 Phenylalanine { Phe) 0. 16 £0.01 ah 0. 08 £0. 06 he 011 20,02 b 0.19+£0.08 a 0,03 £0,00 ¢
5 {f Lysine ( Lys) 0.88 0,06 b 0.64 0,03 ¢ 085014 b 1.42£0.17 a 017 0,01 d
TEE(EE Leucine { Leu) 1.33 20,07 b 1.21 £0.06 ¢ 1.022£0.08 d 1.09£0, 14 od 1.54 £0.07 a
0 A% Proline (Pro) 6.50+0.25 L T 182024 a 2.8020.02 ¢ 1.75£0.21 4 1.37 £0. 14 e
el % Theanine (Thea) 25.15+£0.08 a 14, 40 £0. 25 d 12.95 £0.68 e 17,94 1. 13 ¢ 19.48 £0.52 b
T R T0.64 £2, 82 a 5164106 b 46,91 £0.74 ¢ 48,85 2. 68 be 38,80 £3.19 d

Total free amino acids (TFAC)

B S A Flavor amino acid (FAC)
T S B B Sweel amino acid {SAC)
P AL EE Bitter amino acid ( BAC)

32,40 £0.23 a
9.4920.25 a
9.66 £0.12 a

20.34 0. 23 ¢
9.23x0.21 a
4.100.11 ¢

19,78 £0. 62 ¢
5.280.30 b
4.15£0.14 ¢

23,91 z0.81 b
5.53x0.25 b
6.01 +0,27 b

24.5320.37 b
270 £0.21 ¢
3.39 0,09 4d
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Fig.1 Principal component score graph and load graph of

green tea with different taste characteristics
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