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Screening of Producing Polyphenol Oxidase Strains from the
Fermentation Process of Liupao Tea and Purification of
Polyphenol Oxidase

WANG Jie, HE Yulin, TENG Jianwen, XIA Ning, WEI Baoyao, HUANG Li"

(Institute of Light Industry and Food Engineering, Guangxi University, Nanning 530000, China)

Abstract: In this study, 42 strains of microorganisms were isolated by traditional culture methods from the fermentation
process of Liupao tea. The agar plate screening and liquid culture second round of screening was used to select
microorganisms from 42 strains of microorganisms that could produce PPO. Then, the activity of PPO produced by
microorganisms was measured. Salting out and dialysis were used to purify the microbial fermentation broth with the
highest enzyme activity. The SDS-PAGE and Native-PAGE method was applied to determine the molecular weight and
type of the PPO. The results identified 10 screened strains with PPO activity and No.16 (Pantoea vagans) with the highest
activity. The enzyme activity of Pantoea vagans was 37 U/mL. The enzyme-producing activity of bacteria was generally
higher than the fungus. The molecular weight of PPO between 16~48 kDa, the result showed that the enzyme was laccase.
This study supplies a basis for exploring the relationship between Liupao tea quality and microorganisms. It can also
provide data for the research and development of functional Liubao tea.
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INEESSIE— RS A S, eI o s fa, SR FRAR AR = 5, DAL EUR A it P A
G OLIU A5, BER H I, BRI H A 2R NPT o ANEEASVAGAE BT TP K
FERP A, LA 4T Mo, B, I UL gfRl-21, e b K Ho Ay B 0EF H SR A SRR L i ZR A S e A
KFs B EA: 2021-06-02
HETH: BRAAAFLLEL (31660493)

BRI 2% (1994-) 4k, LA A, AR 7 61 R St A 4, E-mail: 15638916336@163.com.
*EEEE: Fm (1979-) , %, ¥4, 81308, SFRF 6: RS A4, E-mail: mary607@126.com,



https://doi.org/10.13386/j.issn1002-0306.2021060008
https://doi.org/10.13386/j.issn1002-0306.2021060008
mailto:15638916336@163.com

B 43 E S EERN

FEERIRME AR Hh ™ S W A AR R R 1 28 S o B A A i A 131 -

pop) MY SRS Sl i R SO P A L R 5 Wa
RHES 7SR B 8 R GARIE = 4), k=
By ZR R | AR HESETE MR Y, RIS eSS HA
B VIR . PURILSE TP IIRED ), SRR HE
RS S ST BRI EZ N, X —i Bl
TRAEIINA, A ST R A AR, X AS & BT
TE A T o

Z W5 AL (polyphenol oxidase, PPO)J2: [ 4R AL
Sy AR I — PP AR R, REAEm 4R
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VRS, RSP E A KRS T s alifh

AP ZlEAk: Phi PRt i spas s, 3
e PR IR IS S K AR FRIE R, B
FEFP Y 2~3 IR HL AR BN A B AR, BRI
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20 g, INZEME/KZE 1000 mL, 121 °C K 20 min.

W SZEEWIARYY IR E ISR . S9E 1k
JEWIBARR, SR — S e S e PRI ek o 4
SRR SE 48 h, B EGFE 4 d, ITFRERT ISR | iE5k
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Fig.2 PPO activity of the strains in the liquid fermentation
medium

A5 45 RAESE 5 Genbank, HAE HL X4 S 1EH ]
PEPERE s BB AR R MEGA 6 # R ghibpy . %
FELERUNFE 3, RGN 3.

G R T 7SR A TP I E s ), 1k
PRI H2%, UGl AL 585y B s A FRe S ik
P, NIRBIL PIAY 27 BRANEA . 14 BREEFRAD 1 BRIEEEE
AN B 4 Bk 3 DR, BE B 6 R 5 B eSSBS

T RN P AR IR

Table 1 Characteristics of bacteria in fermented Liupao tea
WE o Bk FERRE ERIEE WRSIGE REBRE OEELSER WERRERSSDEE O EETR EREE
3 VLN - Y7 K i UL S i) AL pAlE &=
17 R - [ Kt M UL S i1 AT i pAlE &=
26 Hotk - A (Sfu) e ] R PUEE S itic PIRGEDIRES pialE S Sl
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Table 2 Physiological characteristic of bacteria isolated from Liupao tea

AHA L
& i %'
7 W YL WAL MIMest AP Rt D-BIRE D-FrRofpime i JUBE D-H &b L-BEsm
- - 3 - ND ND ND + + - - + n
TR G TR Erwinia oleae 17 _ ND ND ND + + _ _ + +
SERIAREIE Kiebsiella pneumoniae 26 - - - + + + ND + + +
Z IR Pantoea vegans 16 - + + ND + ND + - + +

TE: 47 FoR g B =" Fon B “ND” AR AR ]
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Table 3 The results of microbial molecular identification
WA Y5 & il Max identity(%) 575 (Genmank)
3 e 94 FJ611861
FRSC IR H R Erwinia oleae
17 94 FJ611861
g} oy ) .
26 S G R Klebsiella pneumoniae 99 EU301772
16 2R Pantoea vagans 98 NZ_JUQRO01000382
2-3 s Aspergillus nige 100 KT192363
1-6 Aspergillus fumigatus 100 KM207771
N 1-7 Penicillium brocae 100 DQ123642
I 2-11 HER Penicillium griseofulvum 99 KP663722
2-13 Penicillium griseofulvum 100 GUS565099
29 R Eurotium rubrum 97 KF888652
67, KP663722.1 Penicillium griseofulvum
2-11
a b MNO069574.1 Penicillium citrinum
100 KJ461367.1 Uncultured Ascomycota
2-13
LT558897.1 Penicillium citrinum
GU565099.1 Penicillium griseofulvum
62 MK775960.1 Penicillium sp.
] KF305755.1 Aspergillus fumigatus
98|1-6
40 NR 116115.1 Pantoea vagans KY587315.1 Aspergillus sp.
FR832419.1 Pantoea agglomerans KM207771.1 Aspergillus fumigatus
CP002206.1 Pantoea vagans < 9% MT446087.1 Aspergillus niger
MG009453.1 Pantoea vagans | MT410696.1 Aspergillus amstelodami
92 AM234150.1 Pantoea agglomerans 100]2-3
4|—16 KT192363.1 Aspergillus niger
1001 NZ JUQR01000382.1 Pantoea vagans DQ123642.1 Penicillium brocae
| EU301773.1 Klebs;'el]n.p[;lqeumm1iae AF484394.1 Penicillium brocae
100 MG596930.1 Klebsiella sp. AF484391.1 Penicillium brocae
MN317374.1 Klebsiella sp. 100 1.7
90 7 i
2£(;U3()1 772.1 Klebsiclla pneumoniae AY742701.1 Penicillium brocae
MT386215.1 Erwinia sp. KY419198.1 Peniui[/igmjgjrflf;);id]l\zm ; )
. NR 108848.1 Erwinia oleae — KF&S?ﬁﬂ Lo ot rubrin
o || £611861.1 Erwinia oleae 100 [ Burotium sp.
100 AF130967 1 Erwinia oleae HM152565.1 Eurotium rubrum
03B 89\ HM116370.1 Eurotium rubrum
17 29
—
0.005 0.01

K3 RGN

Fig.3 Phylogenetic tree
TE: a AN RGEHERT; b R R R

[E 25 2 W B AT LA AR Z2 Wy ARl 4350k Erwi-
nia oleae. M4 3e B {A K (Klebsiella pneumoniae) .
& 12 B ( Pantoea vagans) . 2 i B ( Aspergillus
nige) . YA i B (Aspergillus fumigatus) . Penicillium
brocae. K55 5 (Penicillium griseofulvum) . 7R HY
FEVR (Eurotium rubrum) . 0, SR IIZ RS . ELEA
F) 25 N A AR B S R I AR L iR
e,

B W 5T R BH Klebsiella pneumoniae™ >, M il
B AR AR ] L AR 2 A A, Bt S
R R BRI B, 1 SR iU A 9 nT L3 oo 43k 22 W Ak
Bitg, FEAT DL S W S LAS 3R R BT R ANZRLL R, 3F
TSE M A B RGN Y T B P . DR e v
SETAE B T DA WA 22 W SE AR WL EA ST . ASHE
ST THLEF™ PPO T4 W), AT AW HERTSE i 7S £
ARG BTN E BRI, 13X 205 /S A8
ZE At SO et T BRI

24 MHEERBIMTRE

TE A A [R) VR B A R B T TR R AT A B S
Ja B R B, EhAT S SR UKl 4, =7 Brodford i 2%
L W I Y=0.5151+8.385X(R’=0.9917)i14%
FEEESE . A 4 7], 253 [E10 A BT ER
ERUTTE)S, FISUREHE M 40% JTE T RE, 2YERMC s
2] 70% B, G AR s WA U S e AR RN
S 10% 2= 30% BF B i, AN E S 30%~50%
BTN M. ERURE SN 40% BB = EAAAE T LW
L AR BT A TR KR, B e R e ol
40% BfBR Z2 AR Th ) 22 28 s #h e o 70% B, I
H R TS R, EE SRR, B,
70% FhU FEULVE B H o B EAT RS B AR UL
VE, FHBEIRER A, W (- F# B & 3500 D) KRR
&, 15525 alifb I BRALE 4 °C vKFE P A7E S
2.5 E@&HY SDS-PAGE LK Native-PAGE 434

J% A2 B AR % B I G SRR AR DLHE R, DLTE
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