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Abstract: The black tea produced from three tea tree cultivars, namely Foxiang, Yunkang No.10, and Yunchahong,
were used as research objects. Storage quality differences were evaluated under two drying methods (oven-drying and sun-
drying) and three storage durations (0, 6, and 12 months). Key internal components were analyzed, and sensory evaluation
was conducted to explore the quality differences between Congou black tea produced from different tea tree cultivars and

under different drying methods and storage durations. The results showed that the moisture content and water extract content
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of black tea decreased during 0~6 months and increased from 6 to 12 months of storage. The content of phenol ammonia

ratio, theaflavins, and tea polyphenols increased during 0~6 months of storage but decreased thereafter. Oven-dried black tea

demonstrated better quality than sun-dried black tea during storage, and the sensory quality of dried black tea made from fresh

leaves of Yunchahong stored for 12 months was the best. The regulatory effects of moisture, water extracts, tea polyphenols,

and theaflavins on the formation of flavor substances in black tea during storage are greatly influenced by cultivars and drying

methods. Principal component analysis showed that the dried black tea from the fresh leaves of the Yunkang No.10 cultivar

stored for 12 months ranked first in terms of overall internal quality. Multiple regression analysis showed that water content,

water extracts, soluble sugars, and flavins could significantly predict the quality changes of black tea during one year of

storage. These findings highlight significant differences in storage quality attributable to the tea cultivar and drying method,

providing a theoretical basis for the processing and storage of Dianhong Congou tea.
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Table 1 Tea sample information
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Table 5 Statistical analysis of biochemical components during the storage process of Congou black tea

At RAER S K%  Kizhd/% HE/(mglg) TiatE/ Y% RE®/Y% BER/%  wdEBY% By
H-F-0 7.83£0.08 4427+0.73 539020 3.09+0.10 1279021 4.14+0.04 4.53%0.10 3.08+0.07
H-F-6 7.57+0.05 40.42+023 7.76+0.05 322+0.12 13.81+0.04 4.11+0.06 4.45+0.10 3.36+0.04
e H-F-12  843%0.02 44.03+0.69 7.27+0.04 3.05+0.03 13.63+0.11 437+0.07 3.84%0.04 3.12+0.02
S-F-0 8.96+0.03 44.96+0.85 4.98+0.02 3.11%£0.07 1323+0.11 3.48+0.04 434+0.03 3.81%0.08
S-F-6 824%0.07 40.48+020 8.01%0.07 264+0.10 1351029 3.74+0.11 4.05+0.01 3.62%0.16
S-F-12 9.11%0.06 4427+0.52 7.79+0.03 237+0.14 12.15+0.11 3.94+0.12 3.74%0.06 3.09+0.12
o H-YK0  694+001 4817059 7214026 256+0.07 19514021 3924002 4.56+003 4.98+004
H-YK-6  6.88+0.00 4501+025 845+0.16 2.59+0.04 21.98+040 435+0.06 4.45+0.04 5.05%0.09
73 HYK-12  817+0.05 48.04+0.78 10.10+0.07 2.86+0.18 21.08+0.04 4.63*0.08 3.79+0.08 4.55+0.07
105 SYK-0 846+0.04 47.66£0.59 624+0.02 2.69+0.06 18.96+0.01 3.82%0.05 4.77+0.03 4.96=0.07
S-YK-6  826%0.06 4535+0.04 920+0.09 245+0.06 20.86+047 4.08+0.11 3.86+0.01 5.11+0.10
S-YK-12  9.07%0.06 47.63+0.55 9.41%0.10 2.78+0.10 18.84+0.14 4.46+0.07 3.72%0.03 4.23+0.09
o H-YC-0 720005 4508015 6144007 2914006 14.57+0.17 3.96+0.05 434005 3.68+007
H-YC-6  7.12+0.06 41.60+1.06 838+0.05 3.04%0.13 15.03+042 3.62%0.02 3.99+0.07 4.15%0.12
z% HYCI12 819%010 4470073 8.69%0.08 227+0.06 13.38+0.14 429%0.03 3.43+0.03 3.12%0.03
& S-YC-0  9.14+0.04 46.60%0.66 6.07+0.17 3.09+0.09 13.74+030 3.49+0.07 4.79+0.04 3.94+0.02
S-YC-6  805+0.02 42.95+032 841+0.06 3.03+0.07 1499+029 3.86*0.15 3.63+0.10 3.89+0.22
S-YC-12  9.04+0.03 45.07+0.84 820+0.08 2.98%0.05 1430+0.09 4.21+0.09 3.48+0.03 3.40%0.07
-------- RRE 9.14 48.17 10.10 3.22 21.98 4.63 4.79 s
RME 6.88 40.42 4.98 227 12.15 3.48 3.43 3.08
WA+ AREB A 8152075 4479+237 7.65+139 282+029 1591322 4.03+033 4.10+043 3.95+0.71
TR/ % 9.20 5.28 18.21 10.28 20.23 8.14 10.51 18.01
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Table 6 Statistical analysis of tea pigments during the storage
process of Congou black tea

SR RGBT O REE %M REEM RBEM%

H-F-0 044£0.01 6.08+0.15 7.25+0.54

H-F-6 038£0.00 6.08+0.19 6.77+0.10

H-F-12 0.15£0.00 7.71+0.13 8.49+0.13

A

SF-0  037+0.04 528068 6.98%0.68
S-F-6  0.33+0.01 590013 7.44%0.06
SF-12 015001 6.66%027 7.67+0.40
H-YK-0 042005 699+0.72 8.78+0.58
H-YK-6  0.36£0.01 823+0.06 7.16%0.09
s HYKI2 0192000 9242027 838%0.13
105 S yKo  038£002 7.11£038 9.32+0.16
SYK-6 038+001 9.45+032 7.85+0.28
S-YK-12  0.16+0.01 9.14+0.12 9.03%0.29
H-YC-0  033%0.04 630+0.51 9.01+0.14
H-YC-6 034001 841+0.11 7.54%0.03
2% HYCI2 012£000 8914019 802%005
L SYCO  037£005 690+0.76 821+0.53
SYC-6 028003 648+044 870%0.31
S-YC-12 0.14£0.00 7.97+0.84 8.13%0.06

RKME 0.44 9.45 9.32

RME 0.12 5.28 6.77

¥ME £ FREBA 029+0.11 738+1.31 8.04+0.79

TR EE/ % 37.43 17.80 9.85

TE 145 Wk B8 AR B9 53 T B ) 4 4 B 2 A whok
gy KRB E B 0~6 AN H R,
6~12 N H ¥ T, RETEI UL FE K 2. KR
W) R TG R A O T R P VR T R FH 52 R DA B A
7 k. A, H-F. H-YK. H-YC. S-F.
S-YK 1 S-YC 1% 2 M % &= 75 W 0~6 ™ H 33 b
Fto W 6~12 N H ¥ B, FREIALE I R
Z Wy & BN E R A ST B TR T AR R 32 R DA R T
P07 SR R . 1X 5 A A 98 R LA I e it
PR Z By E ek b 2 BRI RS A BT
ANRI 23T e B A EL SV K, W AR
(GRS B R, A A I r S () 1 Rk A J 0
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Fig.1 The effect of drying on the main flavor substances of

Congou black tea during storage
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Fig.2 The effect of sun drying on the main flavor substances

of Congou black tea during storage
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Table 7 Principal component factor analysis

o FlLEIm H2EIR FIER HF4IER

4 (PC1) 4~ (PC2) 4 (PC3) 4 (PC4)
K5 1% 0.023 -0.295 0.524 -0.218
Kz M/% 0252 0.266 0.521 0.074
+8/(mg/g)  0.409 -0.121 -0.324 -0.022
TAPEAE /% -0.275 -0.031 0.040 0.800
RL58/% 0.337 0.405 -0.104 0.066
A% 0.360 -0.114 -0.140 0.486
vk % —0.279 0.435 0.094 0.087
B AL 0.211 0.498 -0.041 -0.143
F%%/%  -0.280 0.446 -0.169 -0.047
R E % 0.446 0.002 -0.097 0.043
FABE % 0.224 0.115 0.518 0.182
HFAEAE 4.056 2.878 1.560 0.827
fﬁ /’;) 36.872 26.160 14.183 7.522
?;g_/o’iﬁ 36.872 63.032 77215 84.737

24 T RIOFEVCKRITEF A MRS N E KL
il

TR AT s RNk 7 por, @ E R b
e T 4 DFRSr, HETTTERE N 84.737%, WJ
DS AR Jz B AS () 255 At o B 79 o 45 7 5 TR 21
FE—AF SRR 5 B BB—EM (PCD

EE RIS RAMRLRSENERE, HEHER
A7 ZE 5Tk 250 N 4.056. 36.872% 5 25~ F
5y (PC2) FERMIRZWm & &, W& . B
AUMFEEXGEMNGELE, HARRMEARME R 7 % 57
BRER 2> 58 2.8784 26.160% ; 5 = F %5 (PC3)
FHERMKSEE. KEEUSERNRERT R
A5 2, FLRFAEAR A AN 5 22 DTk 2 20 5l N 1,560

14.183% ; HEPUE R (PC4) 5 I e m] yE b5
EMEERSENEE, HRMEREN T Z
I3 HIN 0.827 7.522%.
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Fig. 3 PCA score chart (PC1, PC2)
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Fig.4 PCA score chart (PC3, PC4)
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Fig.5 Cluster analysis during the storage process of

Congou black tea
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A, g 6 MH A TRAFM B FL TR
LR BMEBE N —I, FIEFS, o NMANS
Pr10 5 LRAKZEE 6 AN H M 12 MH M=
PL10 5 TRAFE N2 MR, o MHBE =
P10 5 TR TRPMEB N —F . RPER L,
AR S - SuR b IR DO RA A iR N e
PR 7 TR 21555 it ot AR 520

Wk 8 frn, FHINEBKREMEE. KW
TEMFARGEHE S THE KM, HYHEs
BN 46.98%. 20.20%- 8.36% ; H.55 11 2R A ¥ i
TE. AEREE. MHE S E. MAE. S
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Table 8 Biochemical composition analysis of different groups

I 11
RAME BMA 9 KK ROME A
K2 1% 9.14 7.2 824 9.07 6838 7.6

KiZ i #/% 46.60 4042 4370 48.17 4501 46.98
#*BA/(mg/g) 8.69 498 726 10.10 624 843
TTAEAE/Y% 322 227 290 286 245  2.66
A%®/% 1503 12.15 13.76 2198 18.84 20.20
2AB/% 437 348 393 463 382 421
bR/ % 479 343 405 477 372 419
Br Ak 415 3.08 352 511 423 481
%%%/% 044 012 028 042 016 031
REEN% 891 528 689 945 699 836
FBE/% 901 677 785 932 716 842

SKFH IBM SPSS 23.0 il Origin 2021 % AR 4 #f
s PP R B AT S TR AR — AR 11 N3
s 5 IR AT AT (Bl 7. R 9, &
LR (Y)Y 5Ky (XD, KEBEBHY (X2, EEE
(X3 AIEMERE (XD %2 (X5 21K (X6).
MHER (X7). By L (X8). FE R (X9). K4
% (XI0) MR E (XID WFEETRE.

MR a R (K6 £, XEZH (X5)
HKEHY (X2). ¥R (X3) 2 EFHIEMK,
KRB N 0567, 0.488. HHEM (X6) HEHH
(X3) EMEZF LA, HILRECH 0.606. B
B (X7) 53 (X3) BB E AL, HXR
BN -0.678. MR (X8) HKELY (X2) &
BEIEMX, 5X2WH (X5 EREEIEMHIE,
KRB N N0513, 0912, FHER (X9 HiKo
(XD, ¥ (X3) Mz EER (X6) 253% MK,
HuneEmg (X7) 28R EAEE, AHK R E
N 0482, —0.520. —0.531. 0.828. KL & (XI0)
5 (X3)., XL (X5) MEARER (X6) 2k
BEIEM>, S (x7) £EFFMR, Mk
ZH N 0775, 0.604. 0.616. —0.495. #5HE &
(X1 H5KZHY (X2) 2MEE MK, HER
BN 0.624. FFL (V) 5K (XD EHEE G
K, MHRREN -0.642.
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Fig.6 Matrix scatter plot of quality during the storage process of Congou black tea

® 9 TRAFWHETEHRENETEERSHT
Table 9 Multiple regression analysis of the quality of Congou black tea during storage

B B t P F/p R

X1 -2.339 -1.112 -7.161 <0.001**  8.196/0.009**  0.938
X2 0.616 0.906 3.371 0.015%

X3 0.579 0.512 1.526 0.178

X4 2.019 0.359 2.878 0.028*

X5 -2.343 -4.788 -1.509 0.182

X6 8.805 1.801 1.407 0.209

X7 1.345 0.367 1.477 0.19

X8 8.105 3.646 1.258 0.255

X9 ~7.524 -0.515 -1.702 0.14

X10 0.057 0.046 0.189 0.856

Xi1 -1.135 -0.538 -2.871 0.028*
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