< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

REBHEDIATE . SROHHRENRGITEERKRERETER

LARM, PR, AT %

Dual-directional Regulation of Tea Polyphenols on the Growth of Lactobacillus plantarum, Staphylococcus aureus, and
Escherichia coli

JIANG Fulin, LU Yunhao, and HE Qiang

FELR[RIEE View online: https://doi.org/10.13386/].issn1002-0306.202304008 1

AT ARG HoA S E

Articles you may be interested in

TR A OGS e 4 €08 % BR T/ BSU 3 R 980 1
Regulation of Fermented Wax Gourd on Intestinal Microflora of Mice Infected with Staphylococcus aureus

£ TolbRHE. 2021, 42(20): 149-156  https:/doi.org/10.13386/j.issn1002-0306.2021040128
AR AT A A DR e B AT P R/ E

Antioxidant activity and antimicrobial effect of tea polyphenols—cinnamon essential oil compound preservatives

B TR, 2017(22): 226230  https:/doi.org/10.13386/j.issn1002-0306.2017.22.044
PRIETFIR MR & SRS 4 B (03 A 3K T 13 A LB

Primary Exploration on Antibacterial Mechanism of the Combination of Rosmarinic Acid and & —polylysine Against Staphylococcus

aureus

i Tk RHE. 2020, 41(14): 192-196,227  https://doi.org/10.13386/j.issn1002-0306.2020.14.031
R P AL BT 2 L R B R 4 (L B AR A R SR

Effect of Ultrasonic Treatment on the Bactericidal Effect of Escherichia coli and Staphylococcus aureus in Goat Milk

£ Tl BHE. 2021, 42(18): 126-133  https://doi.org/10.13386/j.issn1002-0306.2020120270
1t TP 4 (O R A K T AR W BT IR R 3Bt S i B 3R S

Analysis of biofilm formation related genes and its influence factors for Staphylococcus aures food isolates

£ Tl BHE. 2017(15): 129-133  hitps:/doi.org/10.13386/j.issn1002-0306.2017.15.025
JERERR IR ZLAT R A . RN BN RE 1 (4 52 1w

Effects of Sodium Humate on the Growth,Bacteriostasis and Adhesion Ability of Lactobacillus plantarum
B TAkEHE. 2019, 40(22): 115-119,124  https://doi.org/10.13386/j.issn1002-0306.2019.22.021



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023040081
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021040128
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.22.044
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.14.031
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020120270
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.15.025
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.22.021

5 44 % 5 22 ) i Tl B Vol. 44 No. 22
2023 4F 11 H Science and Technology of Food Industry Nov. 2023

TLARBR, 7 iy, A0, 2 2 W A FURF IR | 4 (0 R 2 BRI AR AT B A A AUy a3 (0], £l Tl Bk, 2023, 44(22):
152-159. doi: 10.13386/j.issn1002-0306.2023040081

JIANG Fulin, LU Yunhao, HE Qiang. Dual-directional Regulation of Tea Polyphenols on the Growth of Lactobacillus plantarum,
Staphylococcus aureus, and Escherichia coli[J]. Science and Technology of Food Industry, 2023, 44(22): 152—159. (in Chinese with
English abstract). doi: 10.13386/j.issn11002-0306.2023040081

-HEYTER -

REBIHYIFTE . SROHEREM
R B AR B UL TR 1 R

IEMH, AmiEL M 'Y
(1w ksl 1255, W) R 610065;
2 RERK TR TG A TARFIE, W i EF 610106)

W OEWBREAR SR TAAWNES, AW REARE AR MANEKESRIA X SR AEE k. 22
BARLEAEMHT, RABAARKIFFZAENFREART AR RKENZE SN ZLAEAWIITA. ZABHA
L) EHHAB KRR LR Yrh, FERALREF, MEFSBREE 0, HBWIHRATRAL L mETE
&, ZKREH20mymL HEAHRS, RARBRRANAEEERKER, L P24 PR EANE. A4
BARKEZY (&XEHHRA/ XA WIATH) , AR ER, HYIFEGED S TEIEM, REK
FRE R FAIERA pH R K, Hoh, BB EMNFE—FEARWAAT LB BB LA, AXSHOERT,
JLBREA AT FE S T BA, mBRAGETFENKT R, 2L, £TRE (2~4mg/mL) WK SE
HIMAFRRBAGEREA G ETER, LTHAHWIATE, R EmEA.
KER:F ZB, MW IAE, 2 X EHEHKRA, E, e AT

FE43S:TS201.3 SCHEfARINAD: A X E4S:1002-0306(2023)22-0152-08
DOI: 10.13386/j.issn1002-0306.2023040081

Dual-directional Regulation of Tea Polyphenols on the Growth of
Lactobacillus plantarum, Staphylococcus aureus, and Escherichia coli

JIANG Fulin', LU Yunhao?, HE Qiang"’

(1.College of Biomass Science and Engineering, Sichuan University, Chengdu 610065, China;
2.College of Food and Biological Engineering, Chengdu University, Chengdu 610106, China)

Abstract: Enhancing the vitality of probiotics in probiotic product while inhibiting the growth of food-borne pathogenic
and spoilage bacteria can improve product quality stability. Under mono-culture and co-culture conditions, the effects of
different concentrations of tea polyphenols on the growth of Lactobacillus plantarum, Staphylococcus aureus, and
Escherichia coli were comparatively investigated by culture-dependent method and high-throughput sequencing. Mono-
culture result showed that with the increase of tea polyphenols concentration, the viable count of L. plantarum first
ascended and then decreased, reaching the maximum at the concentration of 2.0 mg/mL. However, the survival rate of the
two pathogens decreased continuously, with S. aureus decreasing more significantly. In the co-culture system (S. aureus/E.
coli-L. plantarum), the biomass of L. plantarum showed a significant increase with culture time, coupled with a general
decrease in the number of the pathogen and pH of the medium. In addition, Illumina Miseq sequencing further showed that
the relative abundance of Lactobacillus was higher than that of the control when coexisted with the pathogen in the
presence of tea polyphenols, while the relative abundance of the pathogen was lower than that of the control. The results

indicated that tea polyphenols at an appropriate concentration (2~4 mg/mL) had a dual-directional regulation on the growth
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of L. plantarum and pathogens, that was, proliferating L. plantarum while inhibiting the growth of pathogens.

Key words: tea polyphenols; Lactobacillus plantarum; Staphylococcus aureus; antibacterial; dual-directional regulation
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0.5x10° CFU/mL HJBRE
1.2.3 Hi53E OB 1 mL AEYFUTR . & O ER
PRAN AT T PR 5352 Rh F 50 mL & AS[A] 5T
RS Z Wy (0. 0.5, 1.0, 2.0, 4.0, 6.0 mg/mL) 1Y
MRS 733, F 37 °C. 120 v/min 544 F 5%
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F 50 mL MRS 73 IR, A3 B )E 53520 0.
2.0. 4.0 mg/mL PYIEFRIE, WU P ZLAT 1R A4 B



- 154 - £ Tl B4

2023 4F 11 H

(O AR T B B R4S 1| mL [G]HERh Tz g3k,
+ 37 °C. 120 r/min 54 T E53%. 4r5F 0. 5. 15,
20, 25, 30, 35 h JBOKE, M5E pH FNTH EEC. X ks
I B WA T3 B R, R R B M S IR A T LBS
BRI BP B3R5k b, F 37 °C FE53% 48 h Jm,
T ZUAT I . 4 i A2 R U T8 A FLAT
PR R B ) el 3R FH RIRE Y 7k, 6 F EMB
BUIREE SRR KA A T S0 —IR.
1.2.5 TAEYIREE I e
1.2.5.1 PCR ¥4 Illumina Miseq | J% KT 5E
5 1.2.3, WAEZZ MU EESN 0, 2.0 mg/mL &1 F,
HEZFE 0. 35 h AU, T 4 °C. 8000 r/min | &5
O 15 min, WEETTIEW TS E250 . Ar4Han . 4
O A BRI A FLAT T SO: TCASZ M, 0 hs S: JC
2y, 5535 35 h; ST: &AL W, 3538 35 hy KIGHT
P -FE ) FLAF B : EO: JCAS 21, 0 h; B: oA, 1%
7% 35 h; ET: 5452 W, 53¢ 35 he i/l EZN.A®
soil DNA i 55| & ( Omega Bio-tek, Norcross, GA,
U.S)HEBUM A Y% B DNA, 514 338F(5'-
ACTCCTACGGGAGGCAGCAG-3") #ll 806R(5'-GG
ACTACHVGGGTWTCTAAT-3") %} 16S rRNA F:[H
V3~V4 0[ZAF X T PCR ¥ 34, §H4FEFANTR: 95 °C
AN 3 min, 27 PMEFF(95 °C 481 30 s, 55 °C Bk
30's,72 °C 31 45 ), SRIGTE 72 C F2ZEfH 10 min.
FEF—FEA PCR P HRAS TS 2% Siiehl
EERE M PCR 7=, F)FH AxyPrep DNA Gel Extrac-
tion iR 7] & ( Axygen Biosciences, Union City, CA,
USA) #E47 [ =8 alifk, 2% B IS EE e B TRk,
71 Quantus™ Fluorometer(Promega, USA ) X [A UL
FEYIHA TR RE H . {8 NEXTFLEX Rapid DNA-
Seq I G AT ER A B3k a s, (0 FHmEER I 158 2L 5%
13k A% FBE A PCR PGS T SOFEARH Y B 4
EER BN PCR F=53 B2 H9CZE . A Tllumina
4\ FEIHY Miseq PE300/NovaSeq PE250 -5 #4710 )+
(S A B2 RHCA TR HD o
1.2.5.2 MFEPaALEE  {FH] FASTP 0.20.00% X 5
G 7 P AN AT B, A FLASH 1.2.7"7 #E479F
2. 14 UE reads EEFSFRE(E 20 LU AUBSEE, X% 50 bp
AT I, AnSR T H ISP BT E(E AL T 20, AT HF
G 25 w3, YR RS 50 bp LAY reads, 25
B8 N 8 EL 1Y reads; R PE reads Z [H] 1 overlap
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Fig.1 HPLC chromatogram of tea polyphenols
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Fig.2 Effects of tea polyphenols on the viable counts of L.
plantarum, S. aureus, and E. coli
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Fig.3 Effects of tea polyphenols on the number of viable bacteria and pH of medium during the co-culture of probiotic with pathogen
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