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Dynamic changes of physicochemical compounds in large-leaf yellow
tea during processing

GUO Xiangyang

(College of Tea and Food Science/Key Laboratory of Tea Biology of Henan Province/Dabie Mountain
Laboratory, Xinyang Normal University, Xinyang 464000, China)

Abstract: To address the unclear mechanisms underlying the impact of the variations of physicochemical
component on flavor quality of large-leafl yellow tea (LYT) during processing, high-performance liquid
chromatography (HPLC) and ultraviolet-visible (UV-Vis) spectrophotometry were employed to systematically
determine the contents of catechin, caffeine (CAFF), gallic acid (GA), and total sugars in LYT from different
processing stages. The taste characteristics were investigated based on dose-over-threshold (Dot ) determination and
principal component analysis (PCA). The significant differences on contents among these chemical compounds were
observed in tea samples from LYT during processing. A significant reduction trend was found on contents in
catechin, with epicatechin (EC), epigallocatechin (EGC), epicatechin gallate (ECG), and epigallocatechin gallate
(EGCG) in the finished tea undergoing full fire processing (FF-LYT) decreased by 68.34%,83.56% ,64.75% , and
65.73% , respectively, compared to fresh tea leaves (FTL). In contrast, gallocatechin gallate (GCG) content in
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FF-LYT was increased to 8.21 times of that in LY T. Similar to the cases, GA content was significantly increased in
FF-LYT after full fire processing, which was 3.69 and 3.87 times of that in re-yellowing sample (RY-LYT) and
FTL, respectively. The CAFF content remained relatively stable, with the lowest coefficient of variation (CV) of
7.01% in LYT during processing, while GCG (CV=133.32%) and GA (CV=89.45%) showed the highest
variability. The CV of total sugar was relatively low (7.75%) , and the obviously reduction on its content was
observed in FF-LYT after full fire treatment, decreasing by 13.73% in comparison to RY-LYT. This reduction
might be due to the sugars serving as substrates for thermal reactions, leading to the formation of volatile
compounds. Moreover, the chemical compounds were crucial for the formation of tea taste. The catechin, GA,
CAFF, and sugars had the positive contributions for tea taste due to the Dots greater than one in FF-LYT,
indicating that these chemical compounds might be the potential key taste contributors. Among them, EGCG and
CAFF have the highest Dot values, reaching to 312.51 and 270.06, respectively, suggested that EGCG and CAFF
were the potential key non-volatile components for the bitter and astringent taste of LYT. In addition, the tea
samples were effectively distinguished by PCA analysis according to tea processes, especially for the FTL, rolling
(Ro-LYT), and FF-LYT samples, indicated that the significant differences were observed among these samples.

Key words: large-leal yellow tea (LY T); catechin; taste characteristics ; tea processing; dynamic change
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Tab. 1 The processing parameters and features of tea samples in large-leaf yellow tea during manufacturing processes

T YR RE/SC FemtE K/ % B SRR
fief HH FTL 25 70~75 —ZFH N
AT Fx-LYT 200 3~5min  60~70 RFEFRIFAE 85 CTLAT, Ik
L7 Ro-LYT  130~180  15min 50~60 SEmR(160~180 “C R, PRI (130~150 ‘C HEk
s PR-LYT 120 30~60min  20~30  ASHEREAE T KT
I PY-LYT 25 5~7d 20~30  MTASH
=R RR-LYT 120 30 min 10 PEEZEEERRE AT
= RY-LYT 25 1~2d 15 A

Fr %k FF-LYT  130~150 1h 5~7 AR RIWT, WIS A A0 A R B

WA I TP, 2R R TR S B e H il s HPLC FH 7K hy f: i 0 ek, At i 1541
(60 H) L& Mo MiEs LS R B E R BhE .
FRUESS , 2043 48, 1A T Sigma 22wl , 32 [# 5 D-1 A3 RE,ME 104 E, ME 303 E, B - #5458
AR UESL (HPLC grade, =99.5%0) I FBIHr T AUERA R E]; S Z I ae kAL, JP-400 B, 7k H
AR A R |, Bl BE g ORI F CNW 1A T 5 PR Al 5 H #0ViE IR K75 4R, DK-S22,
BT BR A E], B ARG W TR R R SR A A R A B0 ML, HC-2518, %
WA BRA ], B o8 M, 7 b sl T8 Brbh B AR A A TR bl 208 R i Uk
B =R R A RAF, T R (E 7408 A, KQ-500 DE, B 1L 5 AL #5485 A R A |l 5 %
af) W TR Ak TARA A, M ;R (E ™5 T EEHL, ALPHA 1-4 LD plus, £  Christ 23 7] ;
M) W T o0 g A2 iR A PR Al it T R AT 6 % 4, Agilent 1260 Infinite [ , 25 4M&:

0.45 pm K AHPEBE CREEN, PES) ,0.22 pm A7 WI#%, 3£ Agilent 24 F] 3 848600, DUT30,
HLUEBE (R U 24, PTFE) , Il T4 0B FE /R il B 3% [# Backman 2\ ®] 5 ¥ AH # , Phenomenex C18
HABRAR, G4k, % 18.2 mQ, S % ( 250 mm X 4.6 mm, 5 pm) , AT WM LA R
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F L GA RGN 5 70, )N FES TR A G A PR
NS
L2 mMEILEREREREFRISENE
W HESR LS R 2R SRR TR A A E R
PR CRAR (35 2: (HPLC ¥6) 7
B A A5 ERRFRER 0.1 g A5 FE 5 F 10 mL
B IS mL Y 70 %6 R K B U, B S
R $E (500 W, 20 min) 2%, #5.0> (3500 r/min,
10 min) , Y4k (& I B2 10 mL A8, U
7020 W R K B BOUE A 2 10 mL, £ 57, 1 0.22
pm B LB, 155
{4, 1% 2% 14 . Phenomenex C18 # ( 250 mm X
4.6 mm, 5 pm) , & Ji# 0.4 mL/min, & I 3
278 nm, PEAETR 2 L AR 30 'Co A A 2R
IR (TR %500.200) s TSI AH B HTEE . BB VR
AR 2 7R
F2 onEERL LB RERERFHEN S RRE GG
RS
Tab. 2 The gradient elution condition for detection on

caffeine, catechins and gallic acid by using of HPLC

L7096 FREE KA A3 350 43 500 e o] b Ak L L
R LA TR W AR VS W, 45 W 5 i s v i
TR LMV S R A OC R B3 3,

1.3 BHESENE

S BE (Total sugar) &7 8 & 2 M C k£ I7
P RE R A MERR PRI 1.00 g B KA T
200 mLBEFR R, A 80 mL 4li /K F1 20 mL 3R , 8
K S (500 W) 15 min, 37K 3 h 5 & Had 3E  1E
A FERE W . BL100 pl B9 25 17 B T 10
mL () HZERE IR Inaik @A ZE 2 mlL, iInA 1
mlL T 2006 V0 PRIV TR, Bl IS A 5 mL vk
WRIR , %% , FE K3 H (100 “C) A4 15 min, H# %
KK ) 5 M S8 (490 nm) o RAAli K B AU AE
BBV E R %) B

Fr v M 2R AR  FRELO.5 g JC /K 8 2% bR v i
(105 CH g 2= 1H i &) F 100 mL BER 1, B 2 mL
VW T 100 mL 5 i, € 28 28 100 mL, /E2h
A AR EVE W . 43 5 H00.2.0.4.0.6.0.8.1.0,
1.2.1.6 mL A& R ERS R T 20 mL HEE A
Tk 2 2 mL, SRJ5 A 1 mL 543506 %6 B2

technology VAW, P S mL AHRBRIR , R 37 , Bl K T8 A 15
WE/mn  WEMA/Y  WHB/% min B B AEAOK A SRS H . 490 nm WL
0 95 0 (B PAAO AU A bR v W D 0T B SR
g %0 20 FribRIE 2 ) B B RO 3.
14 75 25 L4 S
. o . {11 SPSS statistics 22 S5 B 5 P A 72
. v - 2072 (ANOVA analysis). ZHF 4B
N . 00 /N 0.05 IS B AT S HE . Ik L
.5 o5 ; HH A TR A RE A 8 A5 R A B T
38 95 5 3.
F3  MHER . JLF R OGERFERR SRR &
Tab. 3 The standard curve equation of caffeine, catechin, gallic acid and total sugar
WY RT/min B 2 K LA LG/ (ng/mL)
GA 6.356 y=12.161 6x—18.272 8 0.999 9 1.0~1000.0
GC 6.660 y=1.108 1x+0.199 1 0.999 5 5.0~1000.0
EGC 10.688 y=1.095 1x+3.295 5 0.999 8 5.0~1000.0
C 11.110 y=3.496 3xr—8.925 2 0.999 8 2.5~1000.0
CAFF 14.250 y=12.414 6x—10.244 5 0.999 5 5.0~1000.0
EGCG 14.691 y=6.518 5xr—44.769 4 0.999 0 5.0~1000.0
EC 16.920 y=2.848 4r—3.197 0 0.999 9 5.0~1000.0
GCG 20.460 y=7.142 3xr—20.191 4 0.999 6 2.5~1000.0
ECG 21.836 y=9.279 9xr—39.957 8 0.999 6 5.0~1000.0
A y=0.006 9x 0.009 7 0.0~160.0

E RTAREISE ;R AR R
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Fig. 1 The content of caffeine (CAFF) in large-leaf
yellow tea during processing
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Fig. 2 The contents of catechin in large-leaf yellow tea during processing
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Fig. 5 The contents of ester-catechin and non-ester catechin in large-leaf yellow tea during processing
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Tab. 4 Taste description and Dot value of chemical

compounds in large-leaf yellow tea during processing

% 5 (. R J Dot i
GA 0.034 0 b 56.03
GC 0.165 4 pid 81.51
EGC 0.159 3 Wy 38.48
C 0.119 0 W 12.93
CAFF 0.097 0 i 270.06
EGCG 0.087 1 IR 312.51
EC 0.270 0 o 9.18
GCG 0.178 8 trd 26.82
ECG 0.1150 R 48.37
SE(LAERT)  16.2144 il 7.34
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