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Table 1 Factors and levels of orthogonal design

KV EKE(A)/ % $eRiE (B)/CFU  R[ERSE](C)/d
Levels  Moisture content  Inoculation amount — Fermentation time
1 50 0.5X107 5
2 40 1.0x107 8
3 30 1.5x107 11
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Table 2 Sensory qualities of E. cristatum tea fermented by different moisture contents
KA/ , ; . .
BREC o) 5 .15%) FU2%) WORGOY)  WREQOY) G
) Appearance Liquor color Aroma Taste Infused leaf Total score
contents
G W B 5 AR R A - (LN 78,674
20 Lush goldenrod fungi, Yellow-brown, Stronger mushroom aroma, Mell Black-brown, 1 2 ()Bi
dull yellow little bright pronounced fermented aroma erow little uniform eobe
BALERE A B S LR R — (RN
SAEB I A ‘ e R | A [ oa iR T (RN 48,00
30 Lush goldenrod fungi, Yellow-orange, Stronger mushroom aroma, pro- . Black-brown,
. . Rich and sweet . . 1.14Aa
brown little bright nounced fermented aroma little uniform
ALK T L tioNGiEr AR R W i JE o (RN 86,671
40 Lush goldenrod fungi, Yellow-orange, Stronger mushroom aroma, Heavy and mellow,  Black-brown, 9 (')8/\7
.08Aa
brown little bright pronounced fermented aroma sweet after taste little uniform
AR A NP [ oa iR —_— (RN 82,93+
50 Slightly lush goldenrod Yellow-brown, Stronger mushroom aroma, Mellow Black-brown, O.éZBg

fungi, yellow-brown

little bright

pronounced fermented aroma

little uniform

T RPN KNG FBE 43 53R R 72 0.01 5 0.05 K- L 22 5 3. TR, Note:Different uppercase and lowercase letters in the table

indicate significant differences at the 0.01 and 0.05 levels, respectively. Values in the same column followed by the same letter are not signifi-

cantly different. The same as below.
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Bb 3
= 400 Cc % E:E
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S
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> |
llﬂﬂ 3 *! y e
a sof | K S K %
% K i R
N BP NS N
NS NGS N D¢
N | lco N N e
AR R Nt
oL ZREA N N

%7K 2/% Moisture contents
TP.FAA.SS.WE.TFs,TRs. TBs 4 Il /R 4 2 B | li7 8 205k
B2 FTEMERE KR MY R ER RLLR SR Tl In the fig-
ure, TP, FAA, SS, WE, TFs, TRs, and TBs represent tea poly-
phenols, free amino acids, soluble sugars, water extract, theafla-
vins, thearubigins and theabrownins, respectively. The same as be-

low.
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Fig.1 Physicochemical components of E. cristatum tea
fermented by different moisture contents
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Table 3 Sensory qualities of E. cristatum tea fermented by different inoculation amounts
et/ i
CFU BN (20%) HE(15%) FU25%) WK (30%) IR (10%) B
Inoculation Appearance Liquor color Aroma Taste Infused leaf core
amount seon
: AL ' o WA BRI AR o (2 r'i’?l 76.674
0.5X10 Less goldenrod fungi, . . Weaker mushroom aroma, Black-brown, little
Brown, little bright Mellow . 1.13Bc
yellow-brown weaker fermented aroma uniform
SAEBE B E RN b PR R A ) A [ (RN 83,674+
1.0 107 Lush goldenrod fungi, Yellow-brown, little Stronger mushroom aroma,  Heavy and mel-  Black-brown, little 1k :;>8A_b
yellow-brown bright pronounced fermented aroma low uniform ’
L tioNGibT e rs - — (LN
7 ARSI e AR AT L i M g6 a3
1.5X1 . Yellow-orange, little . Black-brown, little
Lush goldenrod fungi, brown . Strong mushroom aroma,pure  Rich and sweet . 1.25Aa
bright uniform
, EeNGED SR TN R RE . 153 B 1A
: Gl B.M% R RIS R BN e
2.0X10 . Yellow-orange, little ~ Pronounced mushroom aro- Black-brown, little
Lush goldenrod fungi, brown . Mellow . 0.48Bc
bright ma, pronounced stuffy flavor uniform
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Fig.2 Physicochemical components of E. cristatum tea
fermented by different temperatures

PEIG B 0 e A, TR R BIR TR
37 CHF, & Ae A KB 7 (0o ikl W & B (A
B Y R . RTRE R O R IR O R E R L

IR B, 8 4310 TR 1) B A/t 22 1y S AR D A
B2 R 2l L2E R B AR 2 2
TERGRIMEAL T ARG A ORI 2 W
D R R ISR R A RN IR
20 “C_ T2 28 °C, ¥iff 25 2 e FN AT s b i o 3
B AT RE R Ry LA Sy S O T TR A A T Y

R4 TRELBEENEREBRAEERRERR

Table 4 Sensory qualities of E. cristatum tea fermented by different fermentation temperatures

S 5M(20%) HE(15%) 25U wkG0%)  wRGov) 7
Fermentation . Total
Appearance Liquor color Aroma Taste Infused leaf
temperature score
SR W (CNGE BRI AR . (RN
. . sl 76.67+
20 Less goldenrod fungi, Brown, little Weaker mushroom aroma, Black-brown, .
. Mellow . . 1.64Cc
dull yellow bright weaker fermented aroma little uniform
NP [ L e A
R ) I e TG A BRI WA
28 . Yellow-orange, X Rich and Black-brown,
Lush goldenrod fungi, brown . . Rich mushroom aroma, pure . . 0.58Aa
little bright sweet little uniform
GALTUR A B 5 AL | (el DR AR i 5 (N 8133+
37 Slightly lush goldenrod fungi,  Yellow-brown,  Stronger mushroom aroma, Heavy and Black-brown, 0 ? 8]5?
yellow-brown little bright stronger stuffy flavor mellow little uniform R
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Fig.3 Physicochemical components of E. cristatum tea
fermented by different temperatures
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Table 5 Sensory qualities of E. cristatum tea fermented by different fermentation times

e ] /d , ; - - JsVix
JERELIT SMIE(20%6) (155 w25 WOk (30%) 0%
Fermentation . Total
. Appearance Liquor color Aroma Taste Infused leaf
time score
. [CNEE . I (RN -
0 T4t Brown little JCH A Uiy Black_bm:vjn 75.33%+
Void goldenrod fungi,brown A' Void mushroom aroma Slightly bitter . L 1.09Ef
bright sittle uniform
VAN AN (NG b 1 A D i (AN
‘ ?ﬁﬁﬂ%. H B ] réﬂl S "ﬁ:ﬁ@?*ﬂ ﬂlﬁﬁ{m (RN 79,67+
2 Goldenrod fungi revealed, Brown, little Still mellow , slightly Black-brown,
. Weaker mushroom aroma . . . 1.46De
dull yellow bright bitter sittle uniform
AN Lt ZNLE R EIR KRR IR B (RN 83.00L
4 Slightly lush goldenrod Yellow-brown, Weaker mushroom aroma, Black-brown, o
. . . Mellow . . 0.86Cd
fungi, yellow-brown little bright weaker fermented aroma little uniform
GAE I B N [N oa 2 i B [ T (RSNG| 87 674
6 Lush goldenrod fungi, Yellow-brown,  Stronger mushroom aroma,  Heavy and mellow, Black-brown, 1 i8B;
yellow-brown little bright stronger fermented aroma sweet after taste little uniform ’
AL Lol I ; (oL NS
W G AT BRI 1 RE g, a6
8 Exuberant goldenrod fungi,  Yellow-orange, . . Black-brown,
. . Rich mushroom aroma, pure Rich and sweet . . 0.46Aa
brown little bright little uniform
BAEIERE A R e [l RN VS it 5 1] (LN 88,33+
10 Lush goldenrod fungi, Yellow-orange,  Pronounced mushroom aro-  Heavy and mellow, Black-brown, 1 2 '%BI
brown little bright ma, slightly stuffy flavor sweet after taste little uniform Pl
GAEBE NG B | P TR A T " NS .
. i J o 85.33+
12 Slightly lush goldenrod Yellow-brown, Pronounced mushroom Black-brown, .
. . . Heavy and mellow . . 0.68Cc
fungi, brown little bright aroma, stronger stuffy flavor little uniform
BAERE A X ZNLE 7 ) PR A RSN
. AN 83.00+
14 Slightly lush goldenrod Yellow-brown, Pronounced mushroom aro- Black-brown, .
Mellow 1.05Cd

fungi, brown

little bright

ma, pronounced stuffy flavor

little uniform
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Fig.4 Physicochemical components of E. cristatum tea fermented by different fermentation times
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Table 6 Sensory qualities of E. cristatum tea fermented by orthogonal experiments
AT 46 . ; ) ;
(A S (20%) W(15%) FUY%) Wb (30%) M (10%) 2%
Orthogonal .
. Appearance Liquor color Aroma Taste Infused leaf Total score
experiments
LRI R N /IR, KB " RS
GAER D G ' g WA EIR , KB ER A (LN 78.00+
1 Less goldenrod fungi, Weaker mushroom aroma, Black-brown, .
Yellow-brown Mellow . 2.21Cd
dull yellow weaker fermented aroma uniform
AL 18 A i R AR R B A TR i 5[] (RN 90,93+
2 Lush goldenrod fungi,  Yellow-orange,  Rich mushroom aroma,rich ~ Heavy and mellow,  Black-brown, little U
. . . 0.48AaBb
brown little bright fermented aroma sweet after taste uniform
LB, h \ NG S i A
( By BAER, . 7 T Py A - H AR 68.67-L
3 Slightly lush goldenrod Pronounced mushroom aro- Dark and dull,
. Yellow-brown Mellow 2.62De
fungi, yellow-brown ma, stronger stuffy flavor coarse and old
AT, A B 5 AL R B ARk e 52 [e T T 2] 86.33+
4 Slightly lush goldenrod ~ Yellow-brown,  Stronger mushroom aroma,  Heavy and mellow,  Black-brown,little 9 %6'ABEC ‘
fungi, yellow-brown little bright stronger fermented aroma sweet after taste uniform " -
AL, 18 B S BEYL A IR - R A 68,67+
5 Lush goldenrod fungi,  Yellow-brown,  Pronounced mushroom aro- Dark and dull, o
. . . Mellow 2.04De
brown little bright ma, slightly stuffy flavor coarse and old
SAEBE R 1 , ARG R R (SLENTES
BAEBRE 1B A . ‘ WA TR e e A R WA 3 I'"I’j 83,67+
6 Lush goldenrod fungi, Stronger mushroom aroma, Black-brown, little .
Yellow-brown Mellow . 1.21BCed
brown stronger fermented aroma uniform
BALTE B A5 PR | e TR B d B NG 66,67+
7 Slightly lush goldenrod ~ Yellow-brown,  Pronounced mushroom aro- Mell. Dark and dull, little 9 .rll)i
fungi, brown little bright ma, pronounced stuffy flavor ow uniform oroe
SACBE, W — LR R R R i o (RN 79,67+
8 Slightly lush goldenrod - Stronger mushroom aroma, — Mellow,sweet after ~ Black-brown, little IS
. Yellow-brown . 1.72Ccd
fungi, yellow-brown stronger fermented aroma taste uniform
EX LN A AR R A AR 2 _— B
BT A AL lzlﬁ(i%ﬁﬁ A AT EIE Ve 1 (CENAE A 92,67+
9 Lush goldenrod fungi,  Yellow-orange,  Rich mushroom aroma, rich . Black-brown, uni- _
. . Rich and sweet 1.15Aa
brown little bright fermented aroma, pure form

T IE AR 1~9 43514 A1B1C1.A1B2C2 . A1B3C3.A2B1C2 . A2B2C3 . A2B3C1 . A3B1C3.A3B2C1 A3B3C2; & A B.CIERE 1,

Note: Orthogonal experiments

were A1B1C1,A1B2C2,A1B3C3,A2B1C2,A2B2C3,A2B3C1,A3B1C3,A3B2C1,A3B3C2, respectively.

Facters A,B,C are shown in Table 1.
FR7T EXHBEHTHENERHEERBFEUNS RBERSINAESN
Table 7 Analysis variance of the physicochemical components and the sensory scorces of E. cristatum tea

fermented by orthogonal experiments

- JE—
Mz R TP FAA SS WE TFs TRs TBs REE AT
Factors df Sensory qualities
A~ =
KR 2 0.803 95.629" 6.946" 12.240™ 15.425" 17.113" 29.220" 0.214
Moisture contents
%WE 2 0.103 102.667" 5.108" 1.896 3.280" 19.720™ 25.469™ 4.738
Inoculation amount
K RE ] 2 28.755™ 1409.293" 593.313" 11.339" 15.688" 77.577" 156.886" 102.288"

Fermentation time

T F(2,20)005=3.49, F(2,20),0,=="5.85, “*" Fl“s+” 43 Bl 6 75 2 5 W E AR B35 . Note: F (2, 20) 405 = 349, F (2, 20) ,,, = 5.85.

“*#” and “**” indicate a significant difference at the 0.05 and 0.01 levels, respectively.

26 BEREREFEAEBIZHEARREIE g3, MU A XS BEAE G A b B R B 3% 2 R (P<
DB S BIRUE T . YZ-1 R EARRE P i 0.01) . YZ-4 & E, O s s, W a8iRea

RLESHLYZ-2FYZ-3 SR NI T 2280, BROR, BERBE MG A i ik . 52X, YZ-1 98 4E

YZ-4 AL Gt BARNE 25 o X A AN BUERE SR BT DR BRI, v (0 AR R A L SRR 2 R R [l

R (RS W, YZ-1 i B H oy, 9 92.13  H IV E Wl UE
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Fig.5 Physicochemical components of E. cristatum tea fermented by orthogonal experiments
xS WIEXBHFERMBRERR
Table 8 Sensory qualities of validation test samples
A HME(20%) L (15%) FU25%) R (30%) MR (1026) g
Tea samples Appearance Liquor color Aroma Taste Infused leaf Total score
BALTERE BRI S AR R e AL TR JE ol (RN 02,13+
YZ-1 Lush goldenrod fungi, Yellow-orange, Rich mushroom aroma, rich Heavy and mellow, Black-brown, 9 (')8A7'1
rown little bright fermented aroma, pure sweet after taste uniform SEee
R AN ] BRI 5T WA R AR oI R
. . T 85.67+
YZ-2 Slightly lush goldenrod Yellow-orange, Stronger mushroom aroma, . d ) Black-brown, 5Bb
fung: - ellow-b little brich . P d Heavy and mellow i 1.35B
ungi, ellow-brown ittle bright stronger fermented aroma uniform
AL B B 145 [l ETN VS oo [ T I
. ~ it |5 83.00E
YZ-3 Lush goldenrod fungi, Yellow-brown, Pronounced mushroom aro Heavy and mellow Black-brown, 2 65Bbe
ellow-brown little bright ma, slightly stuffy flavor y uniform PoB
SR (LT e WOk A B LR S
Y7Z-4 Lush goldenrod fungi, Yellow-brown, Weaker mushroom aroma, Mellow, slightly bitter Black-brown, 1 '2487
little bright aged aroma and astringent uniform LABe

yellow-brown

2) BRAY i BT RUE SR BT o R 44 B R b E AT 3

TEHUSR 5107, 55 5 (1 6) 5% , 15 A6 56T A A I aonr
YZ-1 B S T TR R ek, |
R , P RO AL SR S B LA

320

AR TR YZ-2 (i B & IR AT I PR A
YZ-38AK,YZ-1 M YZ-4 JE+,
T 22 S A B 3 (P<<0.01) 53K S PR oA e 5 028 o 7
ARG AR T SRR R RS (AT AER 2,
S SEORH U R R YZ-1 5
HHA = FH AW R EER
(P<<0.01); YZ-4 2 2 & it im , YZ2-2 S i i ik,
RS PR O RR

Kz

HER MR T e,

YZ-1Jg . KER

PO =N= N

[EI=EA

BRI

280

160

& 8/(g/kg) Content

40

i

’ >

W0 3 RELR MR R LM, 28 (0 B
Bt GROIECE T, AR YZ-1 RIEREE 5K iy

30% IR E 15X107CFU. R ¥ S d N = 4E & 1

L
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Fig.6 Physicochemical components
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AR (DTEREEI ) FRA R OBk ) &
ZA 2 (BT IR EE T8O M IF R B 1 1R 4 S 0k
W A B, TR B AT M B L 1 Ak 2 g
Tl 250 AR b e SR I A 1 A Ak XU R
TR TR BT KA R B - R AT
IRBESE, A D R AR I 7 A= B- 28 % =2 i 25 i 26
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W2 IR, PR P A AT SRR R
P AR BTS2 « FE A ) R T AR S5 0 RN AR 1) 25
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() fe I A TS 11 A 8 d o B 7K AN [) 1 BB 2 PR AR AF
G808 A FRAR I, T AR R 2R AT 2 B 2 2% o B
B 2R 25 293 3k B DR R RN IE AR IR AG Y i A A i T
ZORE KA K 30 %0 SR R R R 1500 Lk
FERSTIE] O d, K BRI E 30 °C. e AR AT BE SR N
5 B BRI VR [R) LR AT A 25 52

AHIGEHETC TR 251 T i N T4 el 58 14 7
PEAT S 1) A, S UE 1RG4 2k AR LA T
BRKIR SR I ATPE . S HEUEZE AR W Tk Ak B

AR IR B 1 T A i e AL i i 52
I R 7 22 W) 4T i 25 O B il 15 PR A B 2 S5 A AR
P A LR 3R R R S R ) e Al i, 22
G v B0 A TR 3 S BNt B LR SE 1] 51
[F F, 7 68 5 e % PR T A A A AR AL XU ) T
S ST PR T IR TR T AR TR ROAR R B
2, 5 T ASUIE T T PR S PR AR M Y B AR AL
], 30 5 R A LA R T R A O RRUE ARV R R A B
o AR, ROR S HEAT A B, A R v A
TR HESh I AR PSR e [T ) Tl
et ke, o B ROR R R R S . 5
FGEARIL AN L, T 2 e i R R i AE T 2, fE
77 o NAAT 2 5 M AR = 0 AR ik AR T
e, BA R =m" UA T 2 S R 6E 18
= m R BRI, A B Rt &
P ) ) O R B TR 2 AN o TR R iR
TEAE R TH DR R A T S

£ % 3k References

C11 TREC . S e O A o 2 T ) 43 25 R TR X RS it B 1 5
[D]. B BIRE K%, 2025. TAN X Y. Isolation and fer-
mentation of dominant Aspergillus in black tea and its effect on
the quality of black tea[D ]. Shanghai: Shanghai Normal Uni-
versity, 2025 (in Chinese with English abstract).

(2]  RBREE, B30, SRIEIE, 55 R RAL” RSN R M T2
DAL B FERF AR #4E R PE A P A A [T ). £ Tl B, 2025,
46(1):33-44.SONG L Y, XU H,WU S Y, et al.Optimization
of the “loose tea blooming” process for Guizhou green tea and
analysis of characteristic volatile compounds [J]. Science and
technology of food industry, 2025, 46 (1) : 33-44 (in Chinese
with English abstract).

(31  BRAG, T2l , MR, 45 5 58 Ml 2 o & I A i 2n 2 i e
AL BOR 2R A [T ). A W H AR, 2025, 15(3) : 510-
517.CHEN J,DING C J,SUN Y L, et al. Antioxidant activity
and composition changes of Lycium chinense miller leaf black
tea fermented by Aspergillus cristatum[J].Current biotechnol-
ogy,2025,15(3):510-517 (in Chinese with English abstract).

(4] DR, T /NG, kA0, 45— Bk B AR T A 40 18 S 0 M
KA SE D], A S R Tl , 2025, 51(7) £ 293-299.
MA X N,DING X W,ZHANG L X, et al.Isolation and identi-
fication of a“golden flower” fungus (Aspergillus cristatus) and
study on tea leaves fermented by the fungus[J].Food and fer-
mentation industries, 2025, 51 (7) : 293-299 (in Chinese with
English abstract).

(5] /b, EmAEHE, AR IR, 45 AN [ BRE 25 W) 6 X 3 AR
PR BT RS2 [T, WAL Al B2, 2016, 55(23) : 6153-
6157.XU X Y,HUANG Y J, WU M Y, et al. The effects of

summer or autumn fresh leaves with different tenderness on



104

LS N AN S o ¢

944 %

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

the chemical qualities of Eurotium cristatum-fermented loose
tea[ J]. Hubei agricultural sciences, 2016, 55(23) : 6153-6157
(in Chinese with English abstract).

AREE, A, TSR, 55 T 1t Z 8 M 2 1 v s A A T O o
SE K7 R AT [T]. A A 4, 2022, 42(2) < 211-221.
ZHU W, WU S, WANG W F,et al. The screening, identifica-
tion and enzyme production of thermophilic bacteria in pile-fer-
mentation of Qingzhuan tea[ J].Journal of tea science, 2022,42
(2):211-221 (in Chinese with English abstract).

L] R RK B R I AE TR A 1 T2 AR (D] R
WAl K2, 2013. TAN X.Study on the technology of
Eurotium cristatum tea fermented by summer and autumn
leaves [D]. Wuhan: Huazhong Agricultural University, 2013
(in Chinese with English abstract).

BRI o5 25 20 R B T A W A ST SR [D ] R0 e e
b k2#,2022.CHEN W J.Study on quality of old green tea fer-
mented by probiotic bacteria [ D]. Wuhan: Huazhong Agricul-
tural University, 2022 (in Chinese with English abstract).
DUBOIS M, GILLES K A, HAMILTON J K, et al. Colori~
metric method for determination of sugars and related sub-
stances| J]. Analytical chemistry, 1956,28(3) : 350-356.
X . 75 % 245 B R b Ak 2 BORRE S SOB AL [D ). &
Vb W E Al K 2%, 2022.LTU P P. The chemical basis of flavor
quality and formation mechanism of characteristic aroma in
Qingzhuan tea[ D ].Changsha: Hunan Agricultural University,
2022 (in Chinese with English abstract).

IR AR AR, 5 AN B SRR ) I
P MBS PEBF S (D] 7 P, 2023,43(6) - 1145~
1154 HUO HZ,CAT A H,GUO C Y, et al.Components , anti-
oxidant and hypoglycemic activities of water extracts from dif-
ferent varieties of raw teal J].Guihaia, 2023,43(6) : 1145-1154
(in Chinese with English abstract).

FR/NEL, TR 5 KR , A — PR ST TR 114 70 18 A ik
PRI 20 8 B LA A6 2 IR PR 23 B [T ] AR W 23l 4l , 2023,
50(12) : 5376-5391.CHEN X H, WANG J F,ZHENG X P,
et al.Isolation, identification, gene composition, and fermenta-
tion characterization of a Eurotium cristatum strain[J].Micro-
biology China, 2023, 50 (12) : 5376-5391 (in Chinese with
English abstract).

2, SRR, BIE AT, G AR LR B BRAL R R A e T
WroesE e[ T]. & a5 R BE T, 2016,42(8) : 273-278.L1 S,
WU Z H, WU Z Q, et al. The physicochemical properties and
bioactivity of thearubigins [J]. Food and fermentation indus-
tries, 2016,42(8) :273-278 (in Chinese).

AR 3R RGN BRI RS A SR ST T I R e I AL A%
1) o B R S B T A A B (D)L B Tl R
2021,42(22) :369-375.Z0U ] M,SONG Z R,CAID L, et al.
Analysis on the main active components and antioxidant activi-
ty of tieguanyin tea fermentation by Euwrotium cristatum [J].
Science and technology of food industry, 2021, 42 (22) : 369-
375 (in Chinese with English abstract).

XN EAG MR T ARG 2SR AL T T S 3N & ) B2 Ak

[16]

[171]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[J]. Z& R A8mlR, 2017(5) : 31-34.LIU Y Q, YANG J G.
Changes of colonies and main contents in Fuzhuan tea during
flowering [ J]. Newsletter of sericulture and tea, 2017 (5) : 31-
34 (in Chinese with English abstract ).

RAEVE, WITEIA , IR A, 55 U SRS 2R i PO BT 5
HERLT]. £ Tl BHE 2010, 31(9) : 406-408.L1 T L, HU B
H,LIU S C, et al.Research progress in microorganism and the
formation of Fuzhuan tea quality[J].Science and technology of
food industry, 2010, 31(9) : 406-408 (in Chinese with English
abstract).

ZOU H Y,DENG C Y, LI J N, et al. Quantitative proteomics
reveals the relationship between protein changes and volatile
flavor formation in Hunan bacon during low-temperature
smoking [J/OL]. Foods, 2024, 13 (9) : 1360 [ 2025-07-31].
https://doi.org/10.3390/foods13091360.

CHEN M X,ZU Z Q,SHEN S S, et al. Dynamic changes in
the metabolite profile and taste characteristics of loose-leaf
dark tea during solid-state fermentation by Eurotium cristatum
[J/JOL].LWT, 2023, 176: 114528[ 2025-07-31 ]. https: //doi.
org/10.1016/j.1wt.2023.114528.

QINJH,LIN, TU P F, et al. Change in tea polyphenol and
purine alkaloid composition during solid-state fungal fermenta-
tion of postfermented tea[J].Journal of agricultural and food
chemistry,2012,60(5) : 1213-1217.

PRANZ , B 74— 28, 45 . 5el 28 1B TR O A ) B 26 ) B Y
A=W Al B S IR PE R SE I [T]. B A BIE S 50T &, 2022, 43
(8):193-201.CHEN R Y,FAN Z Y,PAN Y L, et al. Euro-
tium cristatum biotransformation plant phenolic compounds
and affects their biological activities: a review [J]. Food re-
search and development, 2022, 43 (8) : 193-201 (in Chinese
with English abstract).

JEIAR G T AR, A TRl R R TR 2 I B A ) B
RBEA W DIRE T et e [T ] 2K i3 3R, 2024, 51(1) - 16+
22.ZHOU Y W, YAN F, QU D, et al. Research progress on
the effect of Eurotium cristatum on the quality of tea and the
functional activity of fermented tea[ J].Journal of tea communi-
cation, 2024,51(1) : 16-22 (in Chinese with English abstract).
MA C Q,ZHAO Y X,MA B S, et al.Co-critical golden-flow-
er fungus (Eurotium repens) contributed to characteristic fla-
vor formation of two Yunnan Jinhua teas through Jinhua forma-
tion during the storage [J/OL]. Food chemistry, 2025, 479
143765 [2025-07-31]. https://doi. org/10.1016/j. food-
chem.2025.143765.

i AR LIS BT AHE S S 25 ET M (D] AR AR ek
MK 2%, 2023. L1 J.Research and comprehensive evaluation of
quality characteristics of Fujian black tea[D]. Fuzhou: Fujian
Agriculture and Forestry University, 2023 (in Chinese with
English abstract).

S T BRI, A, A L T SRR i BT BIF 5T R A
#aH[T]. Bt 45, 2022(4) : 31-34.XIA C Y,PU L L, WANG
M, et al. Research and development trend of fermentation on

summer and autumn tea quality [J]. Journal of Guizhou tea,



56 SIPNUE I NCIFSE DO € {1V a4 Sk /e iIb s ALl 105

2022(4) :31-34 (in Chinese with English abstract). 370 (in Chinese with English abstract).

[25] gk, &5, B h EHGEERFEI R A MNIOR 5 8% (28] XIRGR  DURE DR FEREA: ™ o A 2% R B 1 2090 B Ho ol
[J]. HE 25, 2023,45(11) : 74-77.L1U Y, YAN Z H, LIU REA T (D] ML W 1R K2, 2023.L1U M Q. Study on
L.Current situation and reflection on the development and utili- fermentation technology and functional analysis of south side
zation of summer and autumn tea resources in Hanzhong [J]. tea produced by Hanson Dbaly yeast[D]. Yaan: Sichuan Agri-
China tea,2023,45(11) : 74-77(in Chinese). cultural University, 2023 (in Chinese with English abstract).

[26] ZB2HE, R % W AUA, 45 E R TR ARG ey (297 ASHEZR, VR, XUV S, A5 ek 5 T v i 25 e g Ak o L
S LT). frah R, 2020,45(1) :134-140.GONG S T, TENG CARAATIAGRE RS BT L] £ 8 Tl B 4, 2024, 45(16) -
C Q,CAO H Y, et al.Influences on summer-autumn tea fer- 220-230.ZHENG X D, XU S S,LIU J W, et al.Process opti-
mented with Eurotium cristatum[J].Food science and technol- mization and physicochemical characterization of solid-state
0gy,2020,45(1):134-140 (in Chinese with English abstract). fermentation of summer-autumn tea by Eurotium cristatum

[27] ZE7KkME, i, e 2 4 BT A - T Bk H AR [J].Science and technology of food industry, 2024, 45(16) :
AR R B IR AL o R R M A R 2 By e I A 220-230 (in Chinese with English abstract).
fELT). B 5 R B Tl , 2025, 51(20) £ 359-370.L1Y K, [30] XUJE.“ 4 467 B0 43 g 4 MR AE BRI (D). K
YANG H Y, YAN Z H, et al. Analysis of volatile substances IR Al R, 2020.LIU Y Isolation and identification of
and polyphenols changes during the fermentation of Zijuan “Jinhua” fungi and quality analysis of raw dark tea and “Jin-
black tea based on gas phase ion mobility spectrometry technol- hua” fermentation product [ D |. Changsha: Hunan Agricultural
ogy[J].Food and fermentation industries, 2025, 51(20) : 359- University, 2020 (in Chinese with English abstract ).

Effects of different conditions on quality of summer-autumn tea
fermented with Eurotium cristatum

SHEN Tianci, TAN Xue, QIN Wangnian, FENG Qi, QI Minghui,
QIAO Zizhen,QU Anlan, HUANG Youyi

College of Horticulture and Forestry Sciences/ National Key Laboratory for Germplasm Innovation and
Utilization of Horticultural Crops, Huazhong Agriculture University, Wuhan 430070, China

Abstract Fresh leaves from summer-autumn tea were directionally fermented through artificial inocu-
lation with Eurotium cristatum to increase the utilization efficiency of fresh leaves from summer-autumn tea
trees and improve the quality of summer-autumn tea. The effects of different conditions including the con-
tent of water, the amount, temperature, and time of inoculation on the sensory quality and physicochemi-
cal components of tea fermented by FEurotium cristatum were studied. The results showed that the sensory
quality of tea fermented by Eurotium cristatum was optimal with an inoculation amount of 1.5X107 CFU,
water content of 30% in rolled leaves, fermentation temperature of 28 “C, and fermentation time of 8 days.
The tea produced under these conditions exhibited vigorous growth of “golden flowers” , a rich and pure
fungal aroma, a yellowish-orange and bright infusion, and a mellow and sweet-aftertaste flavor. The con-
tent of tea polyphenols, water extracts, soluble sugars, free amino acids, and theaflavins in fermented
summer-autumn tea decreased to varying degrees, with reductions of 23.38%, 17.42%, 47.18%,
30.41%, and 9.30% compared with that in unfermented summer-autumn tea. The content of thearubigins
and theaflavins significantly increased by 31.53% and 21.10% , respectively. It is indicated that the fermen-
tation with Eurotium cristatum can significantly improve the quality of summer-autumn tea, which is help-
ful for the development and utilization of summer-autumn tea resources.

Keywords FEurotium cristatum; Fuzhuan brick tea; summer-autumn tea; fermentation; sensory

qualities ; physicochemical components
(TSR3 R EA)



