EA4E 6 2
20254E 11 A

ok ok R o R

Journal of Huazhong Agricultural University

Vol.44 No.6
Nov. 2025,117~126

H S, A i 22, 45 2R IR B T R R TR S S [T ). bRl s 2241, 2025, 44(6) : 117-126.

DOI:10.13300/j.cnki.hnlkxb.2025.06.012

FEETRTHERNGTES EE
MO AR, i, T R A, R, # A

P REXFEEARFRR/RABDEEDHRFEAHALEEEERET,KX430070

FEE SRR GRS AR T O RS R L2, LA 25 R o i s el 8 N 95 1% 2% T Pl T

5, SR FH B 77 R L 15 77 5L 20 B 0 07 ™ B 17 B T ok, 3 Y0 A Tk i R 110 B4 IS R A T SO, o 1 285 R %
HYRE B A3 BBt A AL 6 PR AR AT 40 BT, R HIE 8 W58 I 26S tDNA JF 4 A% AR TR AR T 4502 o 2
SRR WA AR AT A5 B BT AR , kR R A 1 O AR B A S AT SO S L, PR MO FE R M I8
FP ) BT B M IR R L 35 2112 U/ g5 S0 IRAH L, B R MU19 & B9 25 R 5 I S S R T R IR IR
BT S0 A SRR AE s TR A BB 0 W] SR, DPPH ( 2, 2-diphenyl-1-picrylhydrazyl) [ i 563 B % . ABTS
(2, 2'-Azinobis- ( 3-ethylbenzthiazoline-6-sulphonate ) ] F 1 HE i Bk %8 1 2k 2 718 J5 i 71 (ferric reducing antioxi-
dant power, FRAP) 43 B4 & T 117.44% .120.04% 1 116.60% ; [A] A , 5 i 3 £ F R & i 4 0 BEAR T+ T
430% 0 Zi b ASBIFGE i e 3R A Y T bR MI1O RE A2 A AR R MR 2% R I e v A 5077 TG P, B S B3 RE A De-
baryomyces prosopidis group, J& T W], 68 1 35 B A (0 JCE i BT oAl Ab s P T ST B R RS BEUR Y s

PETF A AR AL R R 58 U5

KEBIR AT, SBAS; B WE TR e bIEE; LRER
RESES TS272 XERERIREE A

TR AL UK B9 T2 M T 3 T, O e it
T R Bl A 0 ) S A ) L A1 I BIK h 2%  PA  )
JRAAL™ S R IR M A0 BR B ) B
TR HE P A T2 R A T a0 v i S O
AL S 2 Wy AL o A BT
SRS, JFC e R il P TR TG K i ) T M 2
dn T G E L A — i T, ST R RE A
TK i 22 T3 2 1) Jo 1% Tl B R 4 T TR B, A 3 AT T 2
JLZRZR 05k, AT Dl 2 235 Pk ) R AR 5 ) ek, e i
J 07 3 BETE A A S TR A T2, X ISR AE
R B A 2 TR, B TR (gallic acid,
GA) M B Tl K gk B B4 O B 7™ ), AN AT A3
TIN5 5 S AR ] 0, B M o o B P R AR
IR PR, ST R SRS R AN AT
HEMR

TERRIRAGG F AR IR ME 1 P v, EU B AR AE 7
T EEE T E TR bR R I e, T
R i AN g ME LU R RO R . A, TR

Wk H BT : 2025-08-01

Fe4u H B R E SRR E (2022YFD1600804)
P 1543, E-mail : 418403309@qq.com

WAGIEH : ¥AH , E-mail : youyi@mail.hzau.edu.cn

XEHRS  1000-2421(2025)06-0117-10

2R OB R TR I B B, 2 2 i L
J SRS W5, AR VR HE S PF R A g A
FEARJE LUA R | v R i e LR 2, 23
2RV FIEORLRE IR 2 A A ORI IR AR L A 5E
o NI, il i AU M) BOR T B ik v ™ o
Til 1 R X T i T RIS A IR L A RS KUK i SR
AAER LTS AU LIEH BN 2R
| - S | S A DR 75 T 215 TR A R TR R U, T
e L TR AR T 07 B R AR IR IR A X
7 B AR i I e AR PR 25 I B B2, LA R
DAL B2 S e T2 LA R A sl L 25 it JEORL AL K 3%
G A (EAE A PSR HE RIS AR 5 B STHE
1 MR57EZE
1.1 REs s

AR ARl 7 2 el (FEZER 25 24 20 em
TR 10 em Ab B fERR 30 FE AL 2 B4 I Ve T
Al 2w AR TH 25 U M A R i AR R Ol RS



118 LRI I NI <3 4

944 %

N T 5 A W R R R A W R AR AR O
G 1B 77 BT B TR R o A JEORHIE 1 25 5~6 i I
EAL, W 3 WG A A R A o B RN AR R
F 1 LK A ENR N 6 g B A 20 g BUIE 20 g,
121 “CKA 25 min, WRAARFPFRE 5258 1 LK 45
20 g FE R 20 g BERERY 10 g, 121 "CKTE 25 min,
PR R A AR RS R AL 1 LK BATRR 2 g JBETRN
5g HZIHES g Bk 20 g, 121 ‘CK I 25 min.,
1.2 BFERTEBEKRYESE

BUS g B i) /T 2 R HEAE N A 21247 45
WCESER Y 95 mL JC R 7K H1 , 7E 28 °C 150 r/min i 5%
4R $2 30 min, B 5§14 810710410 ° ) T B
W H 200 pL B35 i An BTk 55 72 5L, T 28 C4& T
AR MEK b 5 Ve AR W (D/d) KT
1Y OR B s ARG T S KA, 073k D/ d {74
R KT LMK . FiEAWENRE
PRI SEHERD 206 (s 55 SE - TR AL Jo e 3 i e 1%
FRILRGFE 0 16 21 T At ) - RE /X TH 2R VR HEAE
1.3 BERTHBEKERAE

SE B W 0 0 TR R HE AT I A, DL R T A AT
KR e B B A v R W) S AR o B R A 4
R 80 RATEOH A 22 2028 v b R T TR AT
MR B, KB KR 40% (V/m) |, 4 B4
Pt 1< 10° CFU/g #FATH: Rl , B 5 28 “CHH il 15 7%
LA, X RRRE (CK) b K T J5 B2 A S5 B JC K b A7
BBERI AT o KA 0 AR AT 1 5 7™ B il A R X A i
MEA T4 e A O, A2 05 4 28 300 o 000 5 P il 9
FEXF K T 25 AR A7 8RBT VE LA B TR 4 PR R B
I3 LA IMMERE % B TR B , LR Ak
ARk
1.4 BTEEENERE

BU5.0 g R R & BE A A5 FE B T 100 mL #EJE il
H, I 50.0 mL R 4EK , BT 25 ‘CHREIR, 160 r/min ¥
$2 2 h, BRI A i nE B AR, ARG FE 4 °C.
8 000 r/min 514 F 2.0 10 min, FT15 135 W B KL 1
W o T D DA £ T TR TR ISR Tk SR LS,
PR A KOH #EA7 0, M B 7 i dr
HERRZE y = 0.0044 X C 4 0.0059, Hirp C A EEE TR
W, pmol /L, 3R iz S g i B b AR BB TR 1
I, DT THA30 HH A D7 B TG P . B 7 S M
40 “CEAET , B 5 A5 M 32 B BV R 2 B o0 A=
A 1 pmol B iR T il BT W e SR 1Al
Bf, U,

CXV, XN
t XV, XmX w X 1000

Arp, UMMM, U/g; CHRE FRIRE,
pmol/L; , V| M R AR FL, mlL s N R # B 555 ¢
Sk S S TE]  in g Vo SRR RO 2 AR A, mL s m 2%
AR BT, g 0 AR T, 0.

1.6 EEZMEMT ST

Ko B E 2 B GB/T 8304 — 2013(A¢ /K43
2 YHEAT 5 /KR ) (water extract, WE) & &I E S
B8 GB/T 8305— 2013( % /K2 i ) A7 5 A5 %
5 (tea polyphenols, TP) % &l 22 2 i GB/T 8313 —
2018( &t rh 2 Z2 1 R L AS 2 28 & it A I Jy ik ) vh
(1) A R 1y 3R 2 R AT 5 U 2 LR (free amino acids,
FAA) & 5l 2 2 B8 GB/T 8314 — 2013¢ 4% 7 i &
FEIR B B SE ) 5 AT PR (soluble sugars, SS) %
kR FH BB - B R EE (105 K €5 3 3 I Roberts
S AR RGO . REERIE A S IR
GB/T 23776 — 2018( A5 M BB # I 77 16 ) v R A5 1%
PN
1.6 ILEZRAS OEEFER MM N E 7 %

JUZS R I TR Rk ) i BTG T 2
% Zhang % PRI )7, RGEVEMEEEE N 1R

*1 HPLCRZHEBHE(LFEER)
Table 1 Gradient elution process of HPLC (catechin)

U=X

i) /min Time 0 5 15 20 25 30
WA/ % Eluent A 8 70 40 20 75 75
WM B/ % EluentB  1F 30 60 80 15 15

1.7 mENEEANEF %

PRI 1.5 g 585, 1 20 mL 267K , B F 90 “CKk
R IR 42 30 min, £ 10 min @37 11k, $2HUS A
Z 5, L4 000 r/min .0 15 min, B EIFRER £
25 mL 25 50, AR S 06 1 0 2R VA W R AT AR,
M THiEABe S E . Ak A i ZR W BREe ) (hy-
droxy free radical scavenging activity, HSA) 4k & it
Jit BE 71 (ferric reducing antioxidant power, FRAP) |
DPPH (2, 2-diphenyl-1-picrylhydrazyl) F i 3% 75 B GE
F1 A1 ABTS[2, 2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) ] [ FHIETERAE S35 S 08 T30 ik
1.8 BIrFBRTHEKREE

X} 26S rDNA (D1/D2 [X) #4717 51 4 2 4347, 5
Y1 ¥ 511 NL-1: 5'-GCA TAT CAA TAA GCG
GAG GAA AAG-3' I NL-4.5'-GGT CCG TGT
TTC AAG ACG G-3' ., PCR¥HFR ¥ : 94 “CAE P
1 min, 52 ‘CiR K 1 min, 72 ‘CZEfi1 1 min 30 s; 30 /M
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ffi H NCBI 1 Blast Lt 8 7% %) A1 L # , fli 4
MEGA10.2 #1725 )74 i 7 R Gt A
1.9 HEHWH

Fr A B E A 3 I, B 3 4 Excel Al SPSS
20 Kb P38 3 Excel BT 4: E SA Bl R AR
W) 74 (omicstudio.cn) 21 o

2 HRESH
21 BELTHEKGG

Ui 306 1 Al 3R A TR S A BT R, AR AR

r

MB74 YFT15

ET1

®2 EHKBEERZIE

Table 2 Ratio of hydrolysis circle diameter of strain

FkE Strains D/d
MB74 2.18
YFT15 1.53
YFT18 1.58
TB2 2.50
L-@72h 1.88
ET1 2.10
ET2 1.93
YFZT1 2.53
MJ19 2.81

22 BrETHEKNE

1) o 7 BT il D AR R R O o O e
Fr B ) 0 AR AT = 7 T Y A A bR MB74 .
YFT15,YFT18, TB2 1 L- @72 h, Vi K B+ 15 £k
MI19.YFZT1.ET1 il ET2 $2 # 2 0§ & L 2% b gk 47
RWE BRI T d R B B L 25 AR (181 2) i |
BRSSO BT Bl TG M3 = T R eSS P ET1
FTMUILO A 507 Bl 5 4 43 531 20.93 & 21.12 U/ g, P

YFT18 TB2

MI19
1 BFRTHEKTEERL
Fig. 1 Tannase activity of high-tannase-producing strains

T R 2 K A A R A T R BT R L TR TR TR LS TR
BT 043 WK A B FE 35 3R 56 4 RIS D/d {8
KT 1R RO B, A 2 L 077 2 1 7 il 7T Pk 45 Bk
Ho A 45 6 4> T BE B AR A 39 A8 B PR bk o S5 2238
1t B BRI KA 2 9 I D/ d A, Tk 4 i
a9 di D/dH KT 1.5 R BHER(F2), ik

O 0 H O BREA, AL 35 4 A T BR B AR RN 5 AN B T
¥k, B W a4 0 MB74 . YFT15, YFT18, TB2 Ail
L-® 72 h, B & 4y 4 & ET1. ET2, MJ19 #I

YFZT1(K 1),

L-@72h

YF7ZTI

18 JE i 35 22 5 (P=>0.05) , S [R] s 43 531 g 2 ey T
TR R K o 22 1) B T G 1 (P<<0.05) ot T 41
B B R AR 2% R e B g G RE AL T R
B, L% T R W2 A B 2 4 1 A (3 0k, A
I, 06 P 4 B TR BRI A T i S 1K

2) AN T e B bR K I 2 AR R A T 4 TRERS
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20 5, 20 b .
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EE])
=g d
2z 10r
T g
£ 5|”'| £ f
oLl L oem 1
v o o v > v > &
PSS N
V S L g L
PH Bk Strains

RE/NE FHBEF R AE 0.05 KA 1E .3 22 5 . Different lower-

case letters indicate significant differences at 0.05 level.
2 FAEAEHKREFHETEREME
Fig. 2 Tannase activity of fermented tea
from different strains
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PR AR R IS AME G R I N R 3 TR R IS s
T B O BB . AR TS B
RS R (CK) 3 4 A~ WERE T bR A e 2 A7 R o 0P
(%3). CKERGBLLWSE, F PR T RS L
AR TR R IRA R . TR R R A
BERAEZR M R IR TR Z MR B9 1K,
PR 2 T s, (B AR O (5 B2 B R LD B 5 0

fiE. MI19 B bk R TS B 255 19 00 ey , R
W S A TR A, O A T A AR, G R R AT I
HAFA K, 254515945 80.25, ET2 bk & B2 Y
AR T AR R R 2 HY 5],
R LT 5, 9 A SR A WD B A IR, 2Rk
H A H R B, 255154 80.100 ET1 M YFZT1#Y
LA AL IR T ET2 KR .

®k3 AEAEFETHEBEIRABIEERR
Table 3 Sensory quality of tea fermented by different high yeild tannase yeast strains
. bivia i, HR Wik Lo .
ZHE Appearance Soup color Aroma Taste Infused leaf By
Tea Total
samples PR o5 PP iy 137 iy TP TF4y TFiE I seore
Comments Score Comments Score Comments Score  Comments  Score Comments Score
; . JHACHIT AT U T RN LN .
b F /R /NN URES iy 2053 . o ¥ .
CK KRG EOFEHR 65 icEan 84 U 80 ik ok 70 EE 70 73.65
b /NN CRES ) o " HEE, e
ET1 e 68 MELBE M 75 AEE AR RE 84 A 85 HMEK 70 7813
PN CRES ) o BN RN ST
ET2 R 70 LB EM 74 BEEVR AW 87 s 88 M 70 80.10
FRARBIN 0 VN BRI AT " ,
LT B VRS 1 = s
YFZT1 N 70 [GEARR G 80 P 84 HPERA . HEE 84 A 70 79.26
b SN CRES ) ISR . " Al AR e
MJ19 R 70 HELIEE M 80 HWNAEWMEEW,ER 87 = Ak 85 HMEIK 70 80.25
A o= !i g! # g
ETI1 ET2 YFZTI1 MJ19
B

CK ET1
A RTR]) 7 T R B R TR AN 5 B AN ] i 7 o T B R R BEAS 1A (U SIS . A : The appearance of tea fermented by different high-
yield tannase yeast; B: The tea soup color and infused leaf of tea fermented by different high-yield tannase yeast.
3 AANBITERTHEEEKRABENIMNL. ZBEITE
Fig.3 Appearance, soup color, and the infused leaf of tea fermented by four yeasts with high tannase productivity

ET2

YFZT1 MJ19
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3) AN e B TR AR 2 TR A5 1 B T B 43 o AT
47 W, ET1.ET2.YFZT1 HI MI19 [ £ 1 bk & 1% 2%
Z B ay KR Y (WE) (25 2 By (TP) | A] % ¥ 8
(SS) B EILIR (FAA) 22 55/ BRAR L2 &
W T CKAM, WE .FAA F1SS & & #0 i E K T CK
(P<<0.05) ., Zead ikt & B J5 A50T 125 8 K (theafla
vins, TFS) & R R A2 B b BT, o ET1 R B2k
1) TFS & e, o8 0.91 mg/g , ET2 FIMJI19 & B2
WZ AR =R 3% 22 7 (P~>0.05) , YFZT1 K [§#
A TFS & i fik, 4 0.79 mg/g, i E KT ET1 M
ET2(P<C0.05) , {BAT3Ms &5 T CK. 4 DBERERE RS &
FEZS B TFS PR B mT e LA U AE T . 2540 % (thea-
rubigins, TRS) & & 7E & BE G AH L CK A — &M T
B, o MI19 19 TRS & iR B £, 27.02 mg/g,

179.02+1.33 198.50+4.52 21029 1050 211.68 +0.69

ABTS

DPPH JSSGSss 171.79%1.41 170.77£2.76

FRAP .734 11.49 649.04+9.51 656.71+7.82 654.31£0.55

HSA

171.80+0.95

67.96+0.56 64.76+0.33 62.64+0.22 64.511£0.44

TBS  51.93+0.74 4224088 52.15+1.42 56.67£0.48
TRS

TFS

27.96+0.37 26.1640.46 23.11+1.33 18.68 + 041

0.78 £ 0.088 0.91+0.08 0.90+0.03 0.79+0.04

SS 50.39£0.03
FAA

33.49+0.04 32.83+ 0153 32.86+0.66

8.41£0.03 6.58%0.11 6.22+0.05 6.15%0.06

101.45+1188

TP 97.82+1 S
WE

370.81%£3.43 336.10+ 2.68

Sl SR SN AP
o C Q%&@&@&é@&‘é$

ZRAE Tea samples

Z-score value '

\,\\, \bq,\q, q,">
S AN S
PLOLESE

5 CK X & # % % (P>0.05) , iii ET1, ET2 1
YFZTL &k B4 TRS & & #F 8 (18 F CK(P<
0.05), Hoth YFZT1 & BEZ% 19 TRS & &8 LA 18.68
mg/g. Z5# 2 (theabrownins , TBs) % i P MJ19 fix
5,0 60.37 mg/g, YFZT1IRZ , & 4 56.67 mg/g,
CKMET2# 8 E KT YFZT1(P<<0.05), M ET1 )
ZM R RGN 42.24 mg/g, BT HTA 2%
FE(P<<0.05). B ,ETL.ET2.YFZT1 =#
TES il TRS & K/ ET1I>ET2>YFZT1, i
TBS E AR . MI19 &R 2 6 % F 5 CK
FH LR AR B B b TR s R B R T RE R A
AL Z W RE T, ELIR] BA BB A B 55 & 0 TFS
HTRS.

214.89+1.14 (N N K NN I )
180.45+0.24 Q0 0@®c° o0 000

| log,FC |
661.9811.87 Q0090 @®c - 00 0o 'e) 0.2
70024078 T EEEREEEXE XX X ey
6037+1.42 @ o .....’.. O 0.6
27.02+1.07 ° .. i .. °® .. P value
0.8440.01 @0 c 00 0900000 075
30.974 0.71 ....O e @®° 00 0:50
615012 000@®e 00 0 o - I 0.25
100.63£0.21 @ o © @ @ ®c 0 0 O
321.9740.12 00 0®0© 0 0 © o o

v N OO D AO DO
5} %%‘\(}&\%@& (\(}@\ ‘\/&@\@\
¥y %4”&\4 %{& -

< K
[l (é}\ Q(} ({(){\/ {g}’\, ‘\§

<

GO&

L REUE R R R BUE , AR JEAR IR R AR EUE Z-score AR UG A5 R 2. FEIF. The value on the heat map is the original val-

ue, and the color of the heat map is presented according to the result of scaling the original value Z-score. The same as below.
4 AEBBREBFAFRSRASUENHARREEEERSIEE

Fig. 4 Heatmap and significant difference bubble plot of chemical composition and antioxidant

capacity in yeast-fermented teas

4) AR P B TR PR R BEAS 1 LA R A 43 IHE B
WETIR, St Bk RME G, JLAER R
FRRAFEERMME SR, LR RS ET1
MELZER & E I, KRR TR, Kb XU
MI19 & & ik WEBE A BE G A PR R AL LR R &
TR ARER A LA R A TR B T
(P<<0.05). REETILFEREE TILME (epigallo-
catechin gallate, EGCG ) 2R A1 L2 2 1) 51 22 41 B
oy HE AR R R ¥ 3 R B (P<<0.05) , Hrh

ET1 KA EGCG & EAE 4 Fh R WA h e, N
32.01 mg/g, M YFZT1 K& B4 09 & & e ik, LN
25.98 mg/g, H¥ KA Z B EGCG & A B %25
(P<<0.05), AEMRALLZS R P& ¥ LA K (gallo
catechin, GC) FlJLAE % (catechin, C) 1Y & & W bl &
P2 S AT A R O B I S A TR B LA R
(epigallocatechin, EGC) 13 JLAS Z (epicatechin, EC)
TEWERE e fe 035 BT, o EGC DL YFZT1 & e f
. 2498 mg/g. EC AW BE KBS W3 I
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Tt CK 2R FE & i e IR 0UA 3.58 mg/g, YFZT1 & &t
(7.82 mg/g) e im, 3 m TIHAR A (P<<0.05) .
GAAE ] B [l (0 R 2K =, K e &
B 5 ¥ B 2 EOF, o MI19 R EEREEE TR &
oy 7.01 mg/g, W 3F & T H R AR (P<0.05) .
YFZT1 KR M E TR m&t, 384

NN
F F & o

\/q,\:b’\/\’b:»’b
& &S E S

mg/g, B ¥ & T CK 28+, CK FE{U A 1.63 mg/g
(P<<0.05) . WMEBRTE & B J5 A BT A FE T B, v
ET1 & #H e, 8 16.53 mg/g, 5 CK L% 2% %11
i T AR EE AR R 45 (P<<0.05) , 1 MI19 25 /Y
Wi R A, 14.69 mg/g, i E IR T HA L
(P<<0.05).

5.08+0.03 4.4640.01 3.8440.06 - GA I L5
1.0
23.80+0.17 24.08+0.04 24.984+0.44 23514022 EGC 0.5
0.0
4.84+0.07 7.47+0.03 7.82+40.04 7204022  EC 05
-1.0
BP3+0.15 4.0240.03 42240.14 4.161+0.08 GCG I s
3.0040.01 2.69+0.02 940.11 268+002 CG
32.01+0.25 28.25+0.14 98+0.91 2923+0.16 EGCG
10.5340.17 8.7940.03 34036 9614008 ECG
9.07+0.03 .3 +0. 8.78+0.32 7  GC
3.17+0.03 2.90-+0.06 2.89-+0.06 4| C
5340.10 15.36+0.08 15.28+0.08 14, CAF

D kD> RV AP

,

N Y >
S & Y
,_fﬁ(\) 44\) 4{‘5\) é\\ @ &

Z5kE Tea samples

B5 BESREFILEER MEHE.OXEFRSENRE

Fig. 5 Heat map of catechin, caffeine, gallic acid content of yeast fermented tea

5) ANl e E TR AR & BEAS BT B AL RE J7 . 2kt rh
F 0P AR A LA AT i b AL e
BN N R AR B Ak 7], T A A AR 38 & 1T B
ZF &P R, — % L HSA . FRAP . DPPH
FABTS H 335 B g 1 27 25 ke A0 s M
AR S e R R, 2 AP SR fE g R
4R R G A5 1) A Rt L RE T P8 bR AT AN [
FEEE M L TF . HSA LA AL b, A MI19 & A%
35T CK, HAr 3 BRI ik R B P A Ak B
¥R T B (P<<0.05) . [RIE, MI19 BB & B 2R (1)
P AL BE 1 0 T AT e RE K I 2 it b B, L 4 R
PUAATE AR T R BEASHE P de i, 3% & T CK
258 s HLHSA Fil DPPH $T & Ak 16 14 3w F H 4% 3
AR MR RS  ABTS AL IE B Z & T
ET1MET2 &4 (P<<0.05), MI19 K EEAS 1 4 F
Pt E AL fiE 1115 45 HSA .FRAP .DPPH , ABTS 43 )
}170.02 ,661.98.180.45 i1 214.89 mg/g, % [t CK 43
SR TF T 103.03% .117.44% . 120.04 % F1116.60% .

25 1, MI19 R 8 2% FLAT f ey B 507 Tl O P A o
DRI 5T 5 R, EA o o i 0B 1R 55 o Pl i
AR Ay o 2% e, ELA LU T A 1R B A R O TR S L
A SR BT A A RE F1, T LA 1 H o R B il B
kR M1 B BETRT AR , A7 %5 o
23 BERTHESEKMIIONERE

W MI19 W% B T8 AR I 42 T PDA 55 57 5 OF T
28 CHi R , R ETEIEAS o Qi 6 7R, MJ19 b4
KB, — M8 24 h WRETETAR A K R
WVE SR T 568 , @5 A E A ED] I
AR RE R B Pk, B B B .
RO S B 7 | T B AL R IR S22 0 3 [RDE s 0P 15
A BDE 58 B AT A0 SR AR, BN i AR 20 1E 2~
5pm. X MI19BEAE ) 26S rDNA(D1/D2 X)) 541 1
R R MEGAL0.2 50, S0 B i HE R 5
RER . @R EIR, MI19 EEEEYS Debaryomyces pro-
sopidis JCM 9913" (NG _055701) Fl Debaryomyces
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Fig.6 Colony morphology and microscopic state of MJ19

48

Debaryomyces subglobosus JCM 1989" (NG_055699)
Debaryomyces hansenii CBS 767" (KY107531)
Debaryomyces vindobonensis CBS 11666T(NG7055692)
Debaryomyces coudertii JCM 2387T(NG_054827)

6 [ Debaryomyces robertsiae CBS 29347 (KY1075 84)

Debaryomyces udenii JCM 78557 (NG _054828)

| Debaryomyces fabryi CBS 789" (KY107491)

51 MJ19
Debaryomyces prosopidis JCM 9913" (NG_055701)
Debaryomyces nepalensis JCM 2095" (NG_055700)

0.010

Candida sake NRRL Y-1622" (NG 055231)

FRET” I R Bk Model strains marked with “T”.
7 MJ19ETF 26S (DNAFFIM R Gk B
Fig.7 Phylogenetic tree of MJ19 based on 26S rDNA sequence

fabryi CBS 789" (KY107491) B4 1L 7l — 4> 3, Hivp
MIJ19 5 Debaryomyces prosopidis JCM 9913" 1] 26S
rDNA(D1/D2 X)) 781 i [ A BUEE 2 10004, ALt
MI19 85 4 %€ S Debaryomyces prosopidis groups
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Screening and identification of tannase-producing strains
with high-yield from tea

XTAO Jingyi, QI Minghui, QU Anlan, SUN Ronghui, QIN Wangnian, SHEN Tianci, HUANG Youyi

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

Abstract The microbial community in piles of Puer tea, soils from tea garden, and Qingzhuan brick
tea was used as bacterial sources to be primarily screened with to tannic acid screening medium to realize
the high-value utilization of summer-autumn tea resources and optimize the technology of fermenting dark
tea. The rescreening was conducted by measuring the activity of tannase in tea fermented by candidate
strains. The characteristics of sensory, components of quality, and antioxidant activity in solid-state fer-
mented tea were analyzed.The targeted strain was identified through morphological observation and 26S rD-
NA sequence analysis. The results showed that 45 tannase-producing strains were obtained from the primari-
ly screening, and 9 strains with higher activity of enzyme were selected to rescreen the fermented tea.
Among them, strain MJ19 had the highest activity of tannase in fermented tea, reaching 21.12 U/g. The
sensory quality of tea fermented with MJ19 has significantly improved compared with that in the control,
presenting characteristics of sweet, floral, and ester aromas. Its antioxidant activity was significantly en-
hanced, with the scavenging rate of DPPH radical and ABTS radical, and the reducing ability of FRAP
iron increased by 117.44% , 120.04% , and 116.60% , respectively. Meanwhile, the content of gallic acid
(GA) in fermented tea increased by 430% compared to that in the control.It is indicated that the strain
MJ19 obtained through screening can effectively enhance the activity of tannase during the fermentation of
dark tea.Finally, it was identified to be the Debaryomyces prosopidis group, belonging to yeast, which can
significantly improve the sensory quality and antioxidant activity of the fermented tea.It will provide excel~
lent microbial resources and a theoretical foundation for the high-value development and utilization of sum-
mer-autumn tea resources.

Keywords tannase; dark tea; fungus; gallic acid ; antioxidant activity ; catechin
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