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( Lactiplantibacillus plantarum ) K We 15 2| 19 21 4 1R
Hh 22040 JERE B R RS R A R . ). ML
Lyu 55 058 & 90, 3L R T 2 L0RS R ke A v 2
SRR ST FR A R TR AU AR A2 ) BRI A
FOXRP LTSRS IR KR i BAT (e A, PR, R
FELLAER b 20 T A TV 2H 0, X T i v HG 7 it o o
AAHREE L,

MiSeq i i e 7 B ARG o B IO S A A
T ) R 2 DNA el it B PR 4 SO R 8
B UM B2 AR 0 5 % HE AT 4028 AT 52 B
X Z A YIRS AR I R G BTz
FIFEZL 3™ R A R e SR Y R
FERERT b, T JE kS MiSeq e i
I BEAREAN [7) K 1 30 B 2R AU R S AT A, e B
K RTII R SR o i) W) b = T B2 R Z ARV e T
RWEE ., D. Kavitake %1 ] Fi MiSeq 15 18 2 ]
FPBOARRS EVEE A T 6 it R AT T AT, R I FL K T
( Lactococcus ) BRI FC TR & ( Weissella ) FNZLFT & R
HARHEE . H L, 2 H MiSeq 3 1 5+ AR fi#
BT £IAE TR r 60 20 e e v 25 A0 ELAT Al A

EEAL TP o, AR KB R RE L L
i, Ja AT 2 XU, FR T 2 i A R A
ey, FLVELDRE R 1Y L0 S AS W R A, 3 AT RE A X
B3 LT R 2 15 B VR R B MR s B LRI
KT RE L LD R P iU ) 2 R R HiE 8D
YT I, AW AURAE 12 1% 1 X 2R R A 5,
FH MiSeq e 188 e - AR KA i o A i A ik P 2
DNA #EA 70T, 3833 55 RDP $ds FE AT Hox 434
BN AR o ZR0E VS 450 S D Be ; 4k i >k
AR IR RE b on] 55 IR FLIR A AT 0 A E
454 GenBank B LU XS, BT AT 3% 5% 3L R 1 9 b
2, LU AL 58 2 T B i 1 RS TR 1) AR Y B 5T
REE%,

1 bR

1.1 FEHRERF

CIRETR , KT 30 d 24, TR IR MBI K
EHEEEARRAEAERTREERATY
(E109°30" ~ 109°57",N23°26" ~ 23°54") , T A £ i

Pfe il 4, 363t 12 40y, g5 o HlI—H12, H
H1—H7 33 1 22 Sk AR UL 28 | &L
g,

MRS & 3% A, bt B R AE YRR A BR A
HJ ; DNeasy mericon Food Kit B IE K 4H DNA $#2E
RF &, 8 E QIAGEN 2 dl; PCR ¥ 1% ik 7 &,
Axygen A= W AR A FRA 7 DNA R ARl 1 Taq il |
10xBuffer Al d NTP, Y T (Ki#E) AN A ;
1EJZ 1] 514 338F (5'-ACTCCTACGGGAGGCAGCAG-
3")/806R (5'-GGACTAC-HVGGGTWTCTAAT-3") , |
R ICAEYRHCABRA A,
1.2 FEMNFEE5ES

DG250 AU AR TAFE 3w, 9% 5 Don Whitley 23 7l ;
CT15RE #5388 R 2 0 #L, H A HITACHI 2 ] ;
Veriti FAST # PCR ¥, 328 ABI A H] ; UVPCDS8000
RUBEIE AR 53 HT 7248, 5 [E BIO-RAD 247 ;DYY~-12
YR KA, AL 5T 78— AU R s MiSeq PE300 7Y &7 i
-4, 9215 Mumina 23 ),
1.3 EWHE
1.3.1 DNA E.PCR ¥ #H MiSeq = & il 7

% I8 DNeasy mericon Food Kit £ 53 [F 41 DNA 42

B PR BRI HRAE Ty k| SR ILT MG R v 1Y) 2 T
41 DNA; 2 BRZE R4 19 07 3, 0 IE I 1 51 4
338F/806R X4l 14 16S rRNA [ V,—V, #5728 X
17 PCR 14 I K 4lifb )5 19 PCR =¥k & L1 3%
AW 2B A B A Rl AT MiSeq (=il HEIUT
1.3.2 EWERESNFE SBREERE YN
75 QUIME (v. 1. 9. 1) 4041 & X455 1 7
FIHATEE R =00, BRSO’ T ¥
G 522 SN HEAT X R 55, S8 TG 2 Hex B )
751 ; @3 F UCLUST 3R PE 7E 97% AR ABLBE 4%
4 F 47 45 4E 43 25 59T ( Operational Taxonomic
Units, OTU) %43 ; @ffi H vsearch (v. 2. 30. 1) %4k
it & g, IE AR 8 T & i OTU J7 515
@MNEA OTU HkH 1 £A0F T, K25 RDP
Bl PE (v. 11, 5) BEAT Hoxt, I8 & OTU R 3R
TR 43 25 27 W06 s @ FE AR R 7 R B2 R, 115
Chaol $8$CFI A A8 £, I XL S P A I o 2R
P a BTN
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1.3.3 AMRESBELEE SHUELPBEK MRS &
IREFRHE IS BRI AR 1 J TR 2R I v R
WHEAT oy B alifl , 2o 0F AR B TR A R 5% | TRV T ik
Salifk RS B, PTAR RI A, S kIR
RAET T T IR R S A, BT LI AR
B 2R AT BRZA w0 9 39 35 A5 1) BH 4 B e 1 I @
WP TAE, FERRERIF 5 T ok B AZ IR )3 51 B Hie #2252
2 [ [ K AW R A5 B 0 (National Center for
Biotechnology Information, NCBI) %% #& /2 i 17 5 #4
FT MEGAS. 0 A 4R s Ml R K B, i i
FEXT 16S rRNA FEPH 791 5 2 25 il P TR vk 1 i 4L
BB BB T R A R G Ay S,
1.4 HEAE

K Origin 2022 B2 IFRRIE, A R 40404
2 D e T A

2 R 55

2.1 AEBRARSEENFERR o ZHME
S

ZTRETR A S 20 B R 38 )P 25 R o 2R
SIMTILER 1, B 1 T, X 12 0 2DRS R AR 2R AT
S, B 560 023 &5, k4 h
23 098 > OTU, BEAb, 12 fX 2R FR AR i vb 10 20 B8 1
YER 12451728 140 .43 A~ H (82 ASRHAT 153 A

- - 4

J& o VBN VR A DIRE 7 Z PR P B ZEHEFR , Chaol
RO R S e P A AR AR BN ZR & 5 )
FRZREPET™ |, HILFELEY Chaol 38T A H5 5
B, o 2110 1S, 52, FRHIZEE T AN s B4
R
2.2 AERMEIEERSEHSHR

CIRETRAE b A0 B RE VA PO A > 1. 0%
MR SAANBE T TN & 1 iR, B 1 AT, 20 R A
i PO B ] S JEBE BT 1] ( Firmicutes ) F1AS Y B
I"T( Proteobacteria) , Ho5F- B AHXS & &84 514 90. 17%
F19.17%, B X716 3 X 3k 6 204l
FRFESh AT T RUE A B, KBS TE R ] FE
BETE (] o HoE B R AW, T
(Ascomycota) HHFEMIBFEE ], ABFIH
AR H -5

2o AT , TR R o 4 B R U S e 3
153 A&, Horp P4 AH 5> 1. 0% 1Y 40 s an 5] 2
7. F L 2 AT HL, I I S A T R LR R R
HI—H7 H 240 B 8 5 oK S 00 5% 3¢ 1Y 21 K8 12 +F i
H8—HI2 ‘PN A 225, X—HEsirn
U5 PR o K TR 5 S SRR, L 02 2 A i O A v
ZREMBE RN R B E T IR BeAh, RIS
HERVREE K> B IR E ERE R, FAE X
AE RS ThRe Rt r= A s Y i 2 OR
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Table 1  High-throughput sequencing results and a-diversity analysis of bacteria
in red vinasse acid samples
FE o= JRk FFHNEL % OTU ¥/ 1~ 1174 &/ Chaol $5%% FAHREL
H1 ik %= 34 086 512 7 66 813 3.63
H2 Ak | sk 43 941 1134 9 49 1715 4.05
H3 21K R 33109 706 8 68 1114 3.61
H4 21K B 45 662 958 10 64 1488 4.02
H5 K FEE 39 714 1357 6 58 1996 4.89
H6 2ok A 49 233 1049 3 39 1517 3.99
H7 LIk I 44 811 774 8 86 942 3.87
H8 EANIIP/S 45719 968 3 21 1357 3.87
H9 FANB N 46 619 1314 3 24 1734 4.36
H10 AN N 48 990 1325 5 27 1827 4.04
H1l NP N 62 503 1807 4 28 2110 5.52
H12 FANIIB N 65 636 698 5 36 771 2.83

A RERL Y Chaol FEECHF AR RO EN FF IR B2 O 32 010 257845,
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AL ST A > 1 0% AN TR R 12 4, 3
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oA L E R
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1 #F W )8 ( Paenibacillus ) 1 F. A ¥ W )&
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Fig. 1

Dominant bacterial phyla with average relative abundances >1. 0% in the bacterial communities

of red vinasse acid samples
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Fig. 2 Bacterial genera with average relative abundances >1. 0% in the bacterial communities

of red vinasse acid samples
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OTU B4 0 BRI & A AR FLAT & RS W FLAT
WE LR LR, BRI AHX S & 29. 86%;
1> OTU $e8 e N2 ZF AT s - XA X & &l
0. 63% ;2 1> OTU e v dfH IR , Rit-F4y
FAXF SRR 2. 13% 51 A~ OTU % 1 R A o 28 /R
KR, YA &R 2.21%, g T dif Kk
BRI RV o 78 K 8 R ) 200 T o SO e SR
J5 Gy BRIt R TS ST AL R U
DUTE A R BB PR AR BN, Z. Guo 55 BF
FERIN, v B A0 I T 8 O R UL G A% 0 A TR 2SR,
SERFHRT E LIS 11 4%, X AT RE S A Ok DL AT A
FNRRET 2 AR Y A 1 i i R T il = B, 34
B KRk i Wil H S AR BEIR R R B0
dn B B ANERE AR TS Y R RO BRI AT &R
G, R A5 T R B, 2005—2020 45, Tk
HEH AN W R TE R (B, gladioli) TR F 2 H
FEEA R AR MG &, HIa] W 5 LR TR
B 24 1E e SEA 58 b 2R o 2 i 2L R T
AT B R W R B
2.3 AEBRERMBAEINBEST

X ELRE TR A i v 1) 400 T e 91 2R AT 2 RE T
Mr, AR 4 25 A B B AR (R U 7% 2085 % ( Clusters of
Orthologous Groups of proteins, COG ) # 17 T fig 1
2oL g 4 R b A RNA 1T 5 1%
My B O Y O BT 4548 5 3 1% C BB EE AR 7 MR
E R b OV B E IV DR A I RPN N o P O

F.G H 12050 @A A% kKA Y G
FRR BT (e iz S A5 ) S B0 AR G510 5 £
KK ARk Lo A AE SR M R i R/
JEE /AL REAE ) e A s N S MBI 35 O A BHPRJE B4
A SRR AP o ICHLE s i 5
Q AU AEARES = W ()& WU 32 R0 43 AR R S —
MEINRETUN ;S N R MINBE; T NE 5 HFHLH ;U
Sy ML N B 3 WA RN Y s v S B AL Z
AN AR, B 4 RTAL, A0 B )T 8 43 i R E 23
NIRERZE  IFTER KA B Wi 50 (G) (a5
MR iz 5ACH(E) DhRE s &k, 35 il i
7% . X 7] RS LR IR LALL oK g 2k &
TVEN, PRI AN i 2R AR oK A6 & W e i 5 A
J7 T P FRIN 1 5 (Rl 200 i B AT L T S 1 AR AE
it e T A o v s o R R i, 3K (A L A T SIS T
— PRI PR | e 4 S BOL A SR i 12 5 AR5 )
NS T =R
2.4 AREBRFEMPIAREEEERSWT
MiSeq {3 2 U P 25 R 7, DR R v & % 3L
R, PRHASBIETE 2 — 20 2R AL e i A Wy i 5 5 4
AR 12 (3 ZERETRATE f vh 73 B H 29 R BEBAFL IR T4 TR
B, BB R RR () T P B S R A iR S sl 5 R,
M &l 5 AP0, 7E MRS P B A7 IR A8 5 0, Wtk
PR & NS85 R R R MDGH B, AW H
PRI KNMETE 22 ¢ (A Z sl b 6,
BT Va7 B AR . 0 S R R 1 A B 2 TR R

B | 34.83
Levilactobacillus  OTU8948 10.31
OTU6813 1.16
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OTU6506 0.97
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Fig. 3 Analysis of the identification results and average relative abundances of core OTUs in red vinasse acid samples
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Fig. 6 Phylogenetic tree of lactic acid bacteria isolates

from red vinasse acid samples
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Abstract ; [ Objective ] This study aims to explore the antibacterial effect of phages on Salmonella in food.
[ Methods ] Phages were isolated and purified from wastewater samples collected from a wastewater treatment plant
in Zhengzhou, with Salmonella typhimurium as the host bacterium, by the double-layer agar plate method . Their
biological characteristics, genomic features, and antibacterial effects on S. typhimurium in artificially contaminated
milk and egg white were investigated. [ Results ] The optimal multiplicity of infection ( MOI) of the isolated and
purified phage ST-1 was 0. 1, with a maximum titer of 10. 45 lg PFU/mL. Iis latent period was 20 min, the lysis
period was 70 min, and the burst size was approximately 106. 5 PFU/cell. It had a narrow host range, being able
to lyse only S. typhimurium and Streptococcus pneumoniae. It exhibited good stability, maintaining activity within a
temperature range of 30~60 °C and a pH range of 5~ 10, while also being insensitive to chloroform. Phage ST-1
belongs to the order Caudovirales. lts genome size is 84 672 bp, with a GC content of 38. 82%, and it contains 142
open reading frames ( ORFs). It does not carry resistance genes or virulence genes and can significantly inhibit the
growth of S. typhimurium in artificially contaminated milk and egg white. [ Conclusion ] Phage ST-1 has high lysis
efficiency, good thermal stability, acid-base tolerance, safety, and control effects, which can provide a reference
for the development of targeted biocontrol agents against Salmonella.

Key words : Salmonella ; phage ; biological characteristic ; genomic feature ;antibacterial effect
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Abstract ; [ Objective ] This study aimed to investigate the bacterial community diversity in red vinasse acid (a
traditional fermented acidic food from Wuxuan County, Guangxi Zhuang Autonomous Region) and thereby provide
potential microbial strain resources for red vinasse acid products. [ Methods ] MiSeq high-throughput sequencing
technology was applied to analyze the bacterial a-diversity, community structure, and functional profiles of 12 red
vinasse acid samples collected from Wuxuan County, Guangxi. And a pure culture technique was utilized to isolate
and identify lactic acid bacteria ( LAB). [ Results] The dominant bacterial phyla in the samples were Firmicutes
and Proteobacteria, with average relative abundances of 90. 17% and 9. 17% , respectively. The dominant bacterial
genera were Lactobacillus, Pediococcus, and Levilactobacillus, with average relative abundances of 32.18%,
20.54%, and 11.62%, respectively. The samples exhibited relatively high abundances in the transport and
metabolism of carbohydrates and amino acids. A total of 29 LAB strains were isolated from the 12 samples, which
belong to 6 species of 5 genera. Among them, the dominant cultivable LAB species were Lactiplantibacillus pentosus
and P. acidilactici, accounting for 44. 83% and 24. 14% of the total LAB isolates, respectively. [ Conclusion] Red
vinasse acid from the Wuxuan region exhibits high bacterial diversity and abundant LLAB resources, and thus can
serve as microbial strain resources for the industrial production of red vinasse acid.

Key words: red vinasse acid; high-throughput sequencing; pure culture; bacterial diversity; gene function

prediction ;lactic acid bacteria
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