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Abstract: To develop a kind of ripe Pu-erh tea with excellent sensory quality and rich in Lactobacillus planta-
rum (L. plantarum) , L. plantarum PET003 was inoculated into the tea leaves under natural fermentation at
20 d for enhanced fermentation of ripe Pu-erh tea. Bacterial 16S rDNA amplicon sequencing showed that the
relative abundance of Lactobacillales and Micrococcales, as well as the number of L. plantarum reads in fer-
mented tea samples were increased compared with the control samples (without inoculation with L. planta-
rum). The content of soluble sugar, theabrownin, tea polyphenols, caffeine, catechin, epicatechin, gallocat-
echin, and catechin gallate in enhanced fermented tea samples was significantly higher than that in the control
samples (P<0.05). Sensory evaluation showed that the color of fermented tea samples was reddish brown , and

the sweetness and mellowness of the tea soup were increased.
Key words: ripe Pu-erh tea; Lactobacillus plantarum; enhanced fermentation; chemical composition; micro-

bial community
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3-gallate , ECG) . JLZE E (catechin, C) . JLZE EK (epicat-
echin, EC) \ KK B T LK R K B T RN (epigalloca-
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Fig.1 Colony morphology of strain PET003

B2 HE#% PET003 HEZRLEBHUE

Fig.2 Gram staining microscopic observation of strain PET003

F PR 1 AT, R B Rk 4 AP 3] MRS 85 77 ik v B 5
2dJE, WKIESREDE LA 6 REDEHEMNE 2%
I BV TETE . IR 2 AT S R A1)
NEE, EATAREERAR, A s R

W BRI P BT 45 77 41 5 NCBI B8 2 #E A7 L X
VPR Rh HEA T AR BT, 5 SR AN 3 s o RR
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2.2 REFREREYIFLA EECE

BRI FAT R RREOLE 1.

1 1 R NP ARG R0 o B4 T A IR ) T
74 2.07x100 CFU/g, i 3 & 1% BiAE (6.00x10° CFU/g,
P<0.05) . HiUH AT R AP LT SR AL A Tt #R
T FLRT T AT LUAF S OFAE T R B A, S i 2
2, PRSI FLAT B, RWIT R T —3e &
T FUAT AR

WFIE R B TEAL GE K Bk R vh , 20 T8 1 BR A
ZFAUFF R DA TR WO TR B Rp A 28 P T s
FUAF IR & S, [ LA B R B A2 —
XA A ) 534 00 S T 2 20> S B 8 T £ sl
DRI, AR LA T A TR S M S ik R A A . AR
W58 0 1 BT AR FLATE PET003 Ak %
E 2 JH A 25 S Sf e v LR R A AR RN B0, A T
mina MiSeq Il 7 £ A, I 72 16S rRNA JE[H 741, X} 45
VE 4325 P JC (operational taxonomic units, OTU ) 17 %



202443 A

HERFER RRARSAR $4sH %S W

25 —

100

80
T
47

47 4|97

65
92
76

77

47

23
34
95

Lactiplantibacillus garii [F111369IMN817919I
Lactiplantibacillus plajomi INBS3IAB907190I
Lactiplantibacillus xiangfangensts ILMG_26013|
Lactiplantibacillus daoliensis 1116—1AI1LC438516|
Lactiplantibacillus nangangensis 1381-7ILC438520I
Lactiplantibacillus pentosus IDSM_20314I

PET003

Lactiplantibacillus plantarum 1ATCC_14917|
Lactiplantibacillus fabifermentans IDSM_21115|

— Lactiplantibacillus daowaiensis 1203-311.C438517|

Lactiplantibacillus mudanjiangensis 111050lHF6790371

45— Levilactobacillus enshiensis IHBUAS57009IMN082021I

Levilactobacillus fujinensis 1218-6IMK110865I
Levilactobacillus fuyuanensis 1244-4IMK110862I
Levilactobacillus yonginensis ITHK-V8IJN128640I
Levilactobacillus angrenensis IM1530-1IMK 110858
Levilactobacillus koreensis IDCY50IF]904277|
Levilactobacillus mulengensis 1112-3IMK110866|
Levilactobacillus cerevisiae IKT445896!

B3 40H 16S rRNA ERFRZSEL B
Fig.3 Phylogenetic tree of bacterial 16S rRNA gene sequence
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Table 1 Lactiplantibacillus plantarum colony number in tea

samples

FikE 1000 P39 [l B3 e

A J5HU(CFUlg) J5HU(CFU/g)
CK 120.0+17.1 6.00x10°
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Fig.4 Column graph of Lactobacillus reads in tea samples with

enhanced fermentation (EF) and control fermentation (CK)
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Fig.5 Community structure of bacteria in tea samples with en-

hanced fermentation (EF) and control fermentation (CK)

A0 3 4 T 2 K TR (Micrococcales) (62%) .
Staphylococcales (13%) . . ¥ B H (Lactobacillales)
(10%) o 1% 5t J TR i B D0 35 40 T 3 2 2 sk 1 H
(Micrococcales) (46%) . ¥5 I8 #F & H (Sphingobacteria-
les) (16%) A5 E H (Pseudomonadales) (13%) . [t
BRI, A FLAT I PET003 & I .35 1 Jin 1 %L
FFE H (Lactobacillales ) \i#EK B H (Micrococcales ) F4 A
X mAEY LA R TELAFE H (Lactobacilla-
les) , PR H2 AREHIFLFT 1A PETO03 & U8 T 5 44
AR A DR ETE A5k B4 T AE D FLAT R B
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Table 2 Sensory evaluation results of tea samples with enhanced

fermentation (EF) and control fermentation (CK)
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Fig.6 Sensory evaluation photos of control

E7 EFRREFETRAE

Fig.7 Sensory evaluation photos of enhanced fermentation
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T (4.82+0.17) 2R )% (6.82+0.19) & % = T4 50 kK e
(P<0.05) , 7K (1.19+0.15) | ik K (0.31+0.02) &t %
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Fig.8 Taste characteristics of fermented tea soup
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Fig.9 Color parameters of tea soup of fermented tea sample
i & 9 A A, EF 9 L* {E (36.13+0.00) | a*
(45.92+0.05) Fl b*{H (57.79+0.18) & % & F CK (P<
0.05), 45 R S A PFAE AT o IR A ZL AT R &
FESE I T 2 tmin .
ARERFIE I ORISR 3.

RI REFHBLERSESE

Table 3 Contents of characteristic components of fermented tea samples

o
B e e FAaee sse TrRe TBi TR ol OO CAZ - BGEGT T CCG/ Tax
(mg/g)  (mglg)  (mg/g) (mglg) (mglg)  (mglg)
CK 42,73+ 6.54+ 1.15+ 4.78+ 2.01+ 13.66+ 0.16+ 0.07+ 29.79+ 0.08+ 0.04+ 0.03+ 0.02+
3.55 1.56 0.25 0.78 0.03 0.07 0.01 0.00 0.39 0.00 0.00 0.00 0.00
EF 32.69+ 7.57+ 1.43+ 5.11+ 1.31+ 14.41+ 0.18+ 0.07+ 34.50+ 0.18+ 0.05+ 0.04+ 0.08+
0.33" 1.63" 0.15 1.02" 0.08" 0.33" 0.01 0.00 0.22" 0.03" 0.00 0.03 0.00"
B
e Rut/ Lut/ CA/ EGC/ ECG/ EC/ CG/ C/(mefe) Myr/ Kea/ Que/ EA/
(mg/g) (mg/g) (mgl/g) (mgle) (mgleg) (mg/e) (mglg) nes (mg/g)  (mg/g) (mg/g)  (mg/g)
CK 0.05+ 0.01+ 47.01+ 0.00+ 0.01+ 0.00+ 0.06+ 0.06+ 0.01+ 0.01+ 0.00+ 1.19+
0.01 0.00 0.59 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.04
EF 0.07# 0.03+ 52.92+ 0.00+ 0.02+ 0.13+ 0.12+ 0.15+ 0.01+ 0.01+ 0.01+ 0.86+
0.01" 0.00" 0.12" 0.00 0.00" 0.04" 0.00" 0.03" 0.00 0.00 0.00" 0.10"

T 7R B 22 57 .35 (P<0.05)
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FH & 3 Al A1, EF A b 0 AT PR (5.11£1.02) %
R E (14.41£0.33)% A 2 (7.57£1.63)% LA =
(0.15+0.03) mg/g LA R K& TRMEE(0.12+0.00) mg/g .
o ME B8 (52.92+0.12) mglg. 3% & T JL 2% E (34.50+
0.22) mg/g A LA (0.1320.04) mg/g & &1 1 F
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TR 1 TE A 1 RO it B

3 it
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I, & e J5 FE A B FLATF I H (Lactobacillales) i3k e H
(Micrococcales ) FIHL ¥ LT 56 & 09 DNA J¥ 31 B BE
BN, & 2.07x10° CFU/g IIAE Y FLAF A . 421 A& %
JE ZSFE TP RIS S R R A LR kR L AT
R BILER BETILER ILRRZEE TR S
i T IR AR, R T T AR . B,
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