A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

AUMBEARREFHFRWEEER. ) LRRE R ZE 73T
TR, e, RAE, QST DR, BRI, T, AR, TH, 8%

FIHASC:
TR R B B S SR 20 R D R DUR A SR UL, T SR 3R, T 55, TR . LA (b A R e ki s s ki . LA
e MMERS 22 5 AT (D], AT T AT R4 41, 2023, 31(5): 643-652.

TELR IR View online: https:/doi.org/10.11926/jtsh.4642

T R B A S FE

Articles you may be interested in

AR S AR S P R S R
Studies on Anti—elastase Activity of White Tea
POV TR 4417 2021, 29(3): 293-300  htips://doi.org/10.11926/jtsh.4282

ORI i AR DS AT LR R Bl B B AR 2 5 A

Analysis of Aromatics, Catechins and Free Amino Acids in Different Strains of 'Shida Tea'
P P17 4R 2018, 26(3): 302-308  https://doi.org/10.11926/jtsbh.3809

IMZRAG AR BRI S i T B SRR A & e Al
Changes in Morphological Characters and Secondary Metabolite Contents in Leaves of Grafting Seedlings with Camellia sinensis as

Scions and C.oleifera as Stocks

PO AT 4R. 2017, 25(1): 35-42  https://doi.org/10.11926/jtsb.3641
A3 A i Rh i S R A B gkt 2R S BT

Constructing Fingerprints and Analyzing Genetic Diversity of 43 Tea Cultivars in Fujian Province

PGB A4 2017, 25(6): 579-586  hitps://doi.org/10.11926/jtsh.3743
FHR L1 22 25 1 B R

Flavonoids from the Stems of Alpinia hainanensis 'Shengzhen'

PO AT 4R 2017, 25(5): 517522 htips://doi.org/10.11926/jtsb.3736

[l N EI UL, WM PDE4


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4642
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4282
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3809
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3641
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3743
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3736

oy WA R 2023, 31(5): 643 ~ 652
Journal of Tropical and Subtropical Botany

AR RN AP AR R ER . LRRRK
R 2= 7 3 A

BRESE RBRE RAEL ATHE L ARK ', AFL, IHE
EAR, TH! FRE"

(1. ZRUE AL APEBEAS BT, 280 #il 2450005 2. BTN, 280 BN 242200

FE: HRICCL AR i Ry JEORHE BRI SR 0GR il BRI 22 57, X 48T 6 A AL iRl &2 (5 A 2 A
14 A BAL AL PSR R G 2 ) AT OB S AN o Mo 45 AR, Ul 1 2R AR o BRI WA SAC VR 555 30 g 2 ek Rk lSe Sl ik
SR AR T W A% BRI B DL R B WR . BRI 25 AR IR AE W 2R P 0 BB 3 v T o of o, T kALl
PER LR R RA S ANB AR T IR & 5 DU S B R A ORGSR 0 1 o BB R TR & 4 . i/ 3R A 3
(PLS-DA)E W] FE I SR AR ZE R IR B S YA 78, 2R REAR . AR BEAR. RAEKR. REBTILEK
RNE TIREH(EGCG). R JLARBE TIREEAMMHEERL . WRETE LA (Dot)f i B EGCG 1 34 & 2 7% Hh (A 2 R Tk 2 35 v T4
A7k B, WRERER. JLRRBMEY. Bt T ERANEES S 8 2 7 S B R S S i A 2R TR AN

KRB S AR BRI S, BREOY

doi: 10.11926/jtsb.4642

Differences of Free Amino Acids, Catechins and Caffeine Between Albino
and Etiolated Tea Varieties

XU Yujie!, DAI Xiaojing?, WU Jizhong?, LIU Yaqin!, ZHOU Hanchen!, YANG Jihong!, WANG Hui',
HUANG Jiangin', DING Yong!, LEI Pandeng'”

(1. Tea Research Institute, Anhui Academy of Agricultural Sciences, Huangshan 245000, Anhui, China; 2. Guangde Agricultural and Rural Bureau, Xuancheng

242200, Anhui, China)

Abstract: Green teas processed from shoots of albino tea varieties have an umami taste and premium qualities. In
order to explore the taste quality and metabolite differences of green tea made from fresh leaves of albino and
etiolated tea varieties, sensory evaluation and metabolite analysis were studied on 6 albino green tea varieties
(milk white tea, NB) and 14 etiolated green tea varieties (golden tea, HJY) in Guangde City. Sensory evaluation
showed that NB green teas taste fresh and convergence was slightly weak; the taste of HJ'Y green tea had strong
convergence and the freshness was lower than that of NB green tea. The total amount of free amino acids and the
content of free amino acids with fresh and sweet taste in NB green teas were significantly higher than those in
HIJY green teas, while the contents of catechins and gallic acids contributing to convergence and the contents of

bitter caffeine in NB green tea were significantly lower than those in HJY green teas. The partial least squares
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discriminant analysis showed that there were 7 signature compounds leading to the taste difference between the

two green teas, which were theanine, arginine, glutamic acid, aspartate, epigallocatechin gallate (EGCQG),
epicatechin gallate and theobromine. The contribution of EGCG with the highest dose-over-threshold (Dot) to the

flavor of HJY green tea was significantly higher than that of NB green tea. Therefore, the differences in contents

of free amino acids, catechins, gallic acids and theophylline caused the different taste of albino and etiolated tea

varieties.

Key words: Camellia sinensis; Albino tea; Etiolated tea; Green tea; Taste compound
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Table 1 Sensory evaluation standard of green tea taste factor

ORI T B R ik
Taste factor Sensory scoring criteria Remark
(373 fif 8~10, #26f 6~8, —MK 4~6, B 2~4, F<2 NEF:1 NRCI S S )3
WL W 8~10, Bk 6~8, —fr4~6, 5y 2~4, §5<2 WEZ IR F T R
SHEE P 8~10, ik 6~8, —f 4~6, H3§2~4, §y<2 WS SIU I f o 5 R
i e i 8~10, Hibhif 6~8, —Mi4~6, i 2~4, F5<2 U T o B AR

1.3 FHHH&

SR A PORSES AR & RN, HERRRREX
0.250 0 g BEIFEAFEEATR AL, T fEE T A% 25 mL
=AM, N8 mL /K, 90 ‘C/KIK 7 min, HAEHEH
3G AR 25 mL. SEHGR A HIFRE 10 #1415, I
H 0.45 pm TALIEREEIE, H T LA RA S Sk
Bl BER R RN, BRI 3 IREL.
14 HFEAERSENNE

Z A PRI vk e, M LCA
KO7/Li, N 38 C~74 C, BAEFHE; WMz A
N pH 2.9 FEETRELIATE, IiaIAH B N pH 4.2 #7418
VAT, RBHAR C N pH 8.0 AP FRELIAT: Tl
# N 0.45 mL/min, fTAEZAUEAN 0.25 mL/min, i3
FERE 50 ul o DAFRAE St e S AR T H RO B 2 R IR 2 =
1.5 JLZR R A AnmEmm & & Kl e

K FH S G 200 € , 3% 444 InfintyLab
Proshell 120 SB-C18 (2.7 ym, 150 mmx4.6 mm, Agi-
lent A 7). FENA A N 0.04%BERVET, WEHHH B
RNOHE, FshtH C AHEE, JiE 1.0 mL/min, 285M
TESPK: 280 nm; i 40 C. BEEUEHFEF N: #)

BBNAH 90% A+7.5% B+2.5% C, £F 1 min; 85%
A+11.2% B+3.8% C, TR%F 22 min; 15% A+85% B, &
FF 13 min; 90% A+7.5% B+2.5% C, {#FF 25 min. LA
FrfE bR 2R, THE LA 3R SRR
1.6 BIRMGEIHHT

FIFH SPSS 20.0 #1247 ANOVA 15, RH
Duncan (D)5 Z£ 53 BTk RE i AR & & 22 it
1793 M1 (P<0.05); FIF SMICA.P {45t 32 Bz kAk
VD HEAT W /N 36 7% 4 ) (partial least squares
discriminant analysis, PLS-DA)7>#T; KM TB tools
XTRE it A A D 2H 53 & B AT BB

2 SR

2.1 BREHIPERDHT
FER A AR NIAROR T & B Rtz B LD A

M B AT IR 1), PIFPERRINEAREL, 2
SH, WS, HIY4. HIYS BT 255w st .
PIERMH M =, B F RGOSR
gty 2 MARZRZEIREH:, WhARH R 2P E A,
LR K EP R & 6. NB6 Ry [ 25 fl ik
& HF R AN L T

XU AR B 4 2F R AR 1) 4 UGk R 7 1A T
Y, E Rk BRI E PSR 2). Ui E
AR LR AR A S AN S, BEREPE 2 M9(8.61+0.38)~
(9.67£0.26), T4 ZF 45 N (5.69+1.24)~(8.24£1.15).
WA R R NI, RS T,
FEBF 73 N (6.14+0.94)~(7.99+0.5), %5 4% 9(3.82+
0.64)~(4.61£0.66) . W A A FN T 5 2 ZR IR EEVE 2 70
A 29(5.96£1.06)~(6.8+1.1) F1(5.760.83)~(7.63+0.62),
08 TR 20 ) 9(8.18+0.56)~(9.19+0.48) F1(6.92+
0.56)~(8.84+0.48).

2.2 RBUERILEEEN T

X 815 1 5 R B 45 2 4% (1) DB 0 R o i 1
2 LA R AL SO ERR & kAT, &5
TR 2 PRSI BRI & BAPEZE

Ui 9 A R A R B ) Y, o
FEF AT HRE MR R, RS
B I IR, 5 R R IR S R 50%~
70%20210 AN 2RI UL, W 2R B 4 2 2
SE T 16 PRl B BER, W5 2% 10 2 L R e B A
FER S BT E & T HEFR(P<0.05).

JLZR 3 A G 2 255 W o U R RIS SO )
TERIE, NG AN & 5 IRl T 6 LA E,
DAINR BT ) LK & (epigallocatechin, EGC). LAY
Z(catechin, C). 3% L7 % (epicatechin, EC). K& &
JLE R % & TR (epigallocatechin gallate, EGCG)-
KBTI R KA THRNE(gallocatechin gallate, GCG)
IR LR =B T BRI (epicatechin gallate, ECG), %)
HRMILRRSE. BRLARSERE KT ES
FR(P<0.05), ALK RETENERANREP>
0.05)(& 3)-
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B 1 Wya oM &A% Rz G . NBI~NB6: ¥iE%E: HIYI~HIY14: &%, R
Fig. 1 Dry tea, leaf after brewing and soup color of Naibai and Huangjinya. NB1-NB6: Naibai; HJY1-HJY14: Huangjinya. The same below

2 WAy
Table 2 Score of taste
FEih Sample fif ¥ Umami R Concentration BRE Intensity WA Coordination
NB1 9.23+0.24 6.10+1.09 4.14+0.80 8.72+0.47
NB2 9.67+0.26 5.96+1.06 3.94+0.74 9.02+0.48
NB3 9.48+0.30 6.29+1.06 3.824+0.64 9.19+0.48
NB4 8.61+£0.38 6.80£1.10 4.374+0.66 8.18+0.56
NBS 8.80+0.23 6.59+1.14 4.61+0.66 8.32+0.54
NB6 9.31+0.26 6.2+1.09 4.19+0.81 8.83+0.46
HIY1 6.68+1.06 6.84+0.71 7.18+0.71 7.80+0.55
HIY2 8.12£1.17 7.01+0.63 6.41+0.95 8.84+0.48
HIY3 5.99£1.14 5.76+0.83 6.84+0.89 6.92+0.56
HIY4 8.24+1.15 6.04+0.80 6.32+0.97 8.71+0.46
HIYS 7.86+1.14 6.83+0.74 6.92+0.66 8.16+0.54
HIY6 7.81£1.13 7.43+0.56 7.994+0.50 8.29+0.46
HIY7 6.31+1.07 6.41+0.76 7.76+0.53 7.13+£0.49
HIY8 7.42+1.09 6.23+0.77 6.53+0.88 8.43+0.55
HIY9 6.92+1.08 6.53+0.73 6.14+0.94 7.52+0.48
HIY10 7.19+1.37 6.67+0.81 7.26+0.74 7.81+0.46
HIY11 7.62+1.09 7.63+0.62 7.4340.65 8.04+0.49
HIY12 7.49+1.17 6.97+0.72 7.10+0.66 7.67+0.47
HIY13 7.07+1.09 7.14+0.59 7.63+0.56 7.53+0.71

HIY14 5.69+1.24 5.86+0.83 7.02+0.81 7.32+0.50
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Fig. 2 Contents of free amino acids and theanine in green tea. **: P<0.01.

X 6 PPN 14 P 628 55 T AR o &
BYMEHTAN(E 4). PIEFTISE AR E, &
FIR B E R TR AR (P<0.05), FE&ZFRNIL
FREBEDLBEHILFERLBERERTPHREP<
0.05), JEBEA LR RIS BEEA B3E % R (P>0.05), H
R LR RIS EZE T RN, PIAZN 27.78 mg/g,
MG RIES] 57.10 mg/g, RWIALN 2 5%,
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AR REIR 3 PR AR E HIYS. HIY10

SEPEST 6 A%, BEJLEER EGCG M
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(R WM MERR 2 BB T W s .
2.3 R EVIE R T

T8 I i B /I e vk ) 1% (PLS-DA) 73 it 7R Ff
SRR A ZES, UL VIP>1 H P<0.05 ik
FAEY, SRR, PRk R AE T 5 F R AL
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AV, OFE 4 MFREAER. 2 MILRERILED
FHERR o 22 57 B S R R A A R AR S R ETR
BAMR . RERAMR, HPRARENFIGEI PR 2%
SEONRE, VIPHIAR 2.5 (8 6:C); PHEERM
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Fig. 3 Contents of catechins, non-ester catechins and ester catechins in green tea. **: P<0.01; ns: P>0.05.

HIERA R 55 3% ERA 2 3 0Tk . SR A Dot fEL0
G IAE S P R TTRR AT B AL, TEOR B R
JEF Scharbert 252211 Hufhagel %51, 3 3 4 Dot 18
KT 1 HIEY, 43518 EGCG. ECG. EGC. EC.
GA Hll CAF, XEH%% ™+ EGCG. ECG. EGC #l
CAF IR FER i THER BRI . Dot B 5 = AL &4

#&EGCG M1 CAF, 7374 8.11~39.35 F1 11.55~19.66,
LU EGCG. CAF A4 AR 1) F Z o1k Y)
Ji. MAh, ECG Fl EGC X} %537 Bk A K Tk -
EGCG #l ECG fE# 4% 1) Dot (AR & T 95H
R, “HEGIAZEF Dot {551~ 8.11~19.74 FlI
1.38~3.09; fE 3 & 2F W1 737008 21.01~39.35 F14.50~
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Fig. 4 Contents of taste substances in green tea. *: P<0.05; **: P<0.01
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Fig. 5 Heat map of contents of free amino acids and catechins compounds in green tea. THE: Theanine; ASP: Aspartic acid; THR: Threonine; SER: Serine;

N

GLU: Glutamic acid; GLY: Glycine; ALA: Alanine; VAL: Valine; ILE: Isoleucine; LEU: Leucine; PHE: Phenylalanine; HIS: Histidine; LYS: Lysine;
ARG: Arginine; EGC: Epigallocatechin; C: Catechin; EC: Epicatechin; EGCG: Epigallocatechin gallate; GCG: Gallocatechin gallate; ECG: Epicatechin gallate;

GA: Gallic acid; CAF: Caffeine. The same below
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Fig. 6 PLS-DA analysis (A, B) and VIP values (C, D) of free amino acids and catechins compounds in green tea
# 3 Dot fH>1 L&)
Table 3 Compounds with Dot >1
RERETILK e .
o FR R TR Bycuies BT #IEE BT B
Sample Epigallocatechin . e Lo Epicatechin Gallic acid Caffeine
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