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Abstract: Twelve lactic acid bacteria (LAB) strains with antimicrobial activity were isolated and purified from fruit ferments. These LAB
strains were subjected to physicochemical tests and analytical profile index (API) identification, and the Oxford cup assay was used to assess
their antimicrobial activities against Escherichia coli sakazakii, Salmonella typhimurium, Shigella sonnei, Escherichia coli, and Staphylococcus
aureus. In addition, they were tested for the ability to produce biogenic amines and azoreductases. All 12 LAB exhibited varying degrees of
antimicrobial activity against enteropathogenic bacteria, and the diameters of their zone of inhibition (ZOI) ranged from 14 to 22 mm. The LAB
were especially effective against E. coli and S. aureus, as their ZOI diameters for these bacteria were 15~23 mm and 14~24 mm, respectively.
None of the 12 LAB had the ability to produce biogenic amines or azoreductases. Through physiological and API identification, it was
determined that XZJ003, XZJ006, and XZJ015 were all Lactobacillus paracasei. XZJ015 was also identified as L. paracasei through 16S rtDNA
sequencing and sequence homology analysis. The findings of this study will contribute to future in-depth studies on beneficial bacteria and the
development of functional foods.
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18.95. 18.45 mm, FHoAth7SHR B (1401 EA 8] B A2 35 68T
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Table 1 Inhibitory effect of different lactic acid bacteria on intestinal pathogenic bacteria (mm)

N AT E A EITIAE KA AR A
T Zmr . AR KR AR KEER AR

XZJ001 19.23+0.02 15.03+0.06 22.12+0.03 20.25+0.04 14.12+0.06 13.10+0.02

XZJ003 19.02+0.12 16.02+0.02 16.25+0.11 15.19+£0.23 16.10+£0.02 14.07+0.03

XZJ005 18.45+0.03 17.13+£0.05 17.10+£0.22 18.25+0.06 16.08+0.03 15.12+0.04

X7J006 18.95+0.12 14.08+0.03 16.08+0.13 16.21+0.03 13.12+0.12 9.08+0.03

XZ7J007 22.02+0.02 17.05+0.06 20.16+£0.08 19.14+0.07 15.09+0.01 11.214+0.12

XZJ009 18.02+0.01 20.05+0.12 17.22+0.12 16.42+0.12 14.08+0.02 12.12+0.01

XZ7J010 16.96+0.05 16.02+0.03 21.13+0.15 19.95+0.15 15.11+0.02 14.21+0.03

XZ7J0o11 15.42+0.03 15.21+0.13 18.24+0.22 17.13+0.06 17.12+0.03 14.06+0.02

XZJ012 15.38+0.02 12.15+0.02 17.21+0.02 14.09+0.10 12.07+0.02 9.08+0.11

X7J014 17.21+0.14 16.08+0.02 14.08+0.15 17.16+0.06 14.08+0.06 11.2440.02

XZJ015 19.03+0.01 18.02+0.03 16.32+0.21 16.09+0.10 13.12+0.03 13.15+0.03

XZ7J018 15.02+0.03 13.15+0.05 19.12+0.26 19.12+0.12 12.21+0.12 12.11+0.05
222 FLBEXNXATH. 2 EeH HKAW B AN 4 o VR ) BRI E e BT e B 2R LR 1 11
EEADurS EYERE. MR 2 iTLAEH, 323K 12 MRFLER I K

FIRFERENE R R IPLAIES, AT LEE
WANIR. 2RSS PURIBCREY ORISR A -
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Table 2 Inhibitory effect of different lactic acid bacteria on Escherichia coli or Staphylococcus aureus (mm)

M2 T LE H, XZJ003.XZJ006. XZJ007.XZJ010
IX 4 BREEA AT R R0 B R ELARBOKR, B R EAR 40
N 2315, 2212, 22.03. 22.02 mm; Fifk XZJ001.
XZJ006+ XZJ009. XZJ010 X 4 FRE X4 o i 2 BRI
(PFIERT B ELARSOR,  HVERTRE BLAR 239 24.08+ 20.09+
20.05+ 20.12 mm, X4 E0 5] 2 BREA I B 1R Bt

5 KA EEERHRE

Ak T = I =
XZJ001 18.12+0.02 18.08+0.05 24.08+0.02 20.20+0.03
XZJ003 23.15+0.12 23.07+0.04 19.214+0.03 22.12+0.04
XZJ005 18.12+0.05 20.08+0.12 18.12+0.03 19.14+0.05
XZJ006 22.12+0.12 22.10+0.11 20.09+0.04 20.02+0.02
XZJ007 22.03+0.08 21.03+0.12 19.07+0.03 19.03+0.04
XZJ009 20.07+0.10 20.21+0.02 20.05+0.02 20.12+0.05
XZJ010 22.02+0.03 21.07+0.03 20.124+0.04 19.09+0.03
XZJo11 15.11+0.12 14.01+0.07 17.12+0.03 16.14+0.08
XZ7J012 18.08+0.03 19.12+0.08 17.21+0.06 16.89+0.05
XZ7J014 20.0440.05 20.12+0.02 19.15+0.02 19.01+0.02
XZ7J015 19.08+0.12 19.09+0.02 18.12+0.04 17.93+0.05
XZ7J018 21.23+0.11 20.05+0.03 18.14+0.04 17.92+0.03
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Fig.1 Detection results of histamine producing capacity of

XZJ001~XZJ018
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Fig.2 Test results of tyramine producing capacity of

XZ3001~XZJ018
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Fig.3 Test results of azo reductase producing capacity of
XZJ001~XZJ018
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W AR 2 bR — o B 3 52521 12 PRite B
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% 3 XZJ01~XZJ18 P ERIFIEMEE R
Table 3 Analysis of detection results of harmful metabolites
produced by XZJ01~XZJ18

BikpT ke BE  1BRTARE
XZJ01 -
XZJ03 -
XZJ05 -
XZJ06 - -
XZJ07 -
XZJ09 -
XZJ10 -
XZJ11 -
XZi2 -
XZJ14 -
XZI15 -
XZI8 -

i PR RAT, PR,
24 FLERH APl %5 % % 16S IDNA & =

24.1 3UBRE API X2
API 50 CH (REF50300) & H T FLERFT B AIAH %
HI%E, EEIEE XZJ003. XZJ006. XZJ015 H
APL 508 RO TS, HEEhRERNE 4,
MEERIGERRE, XZJ003. XZJ015. XZJ006
BINEIT BB, RS LA B AR 2 R
99.4%-+ 99.9%. 99.4%.

x4 BEPHEYN AP EEER

Table 4 API 50 CH fermentation patterns of lactic acid bacteria strains isolated from sugarcane sheaths

) R H

EHk XZJ003 Ak XZI015  HAk XZJ006

temoin
glycerol
erythritol
d-arabinose
l-arabinose
d-ribose

d-xylose

[ I R N N T

d-adonitol
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k4
5 T H AR XZJ003  Etk XZJ015  Hitk XZJ006

9 Methyl-d-xylopyranoside - - -
10 d-galactose + + +
11 d-glucose + + +
12 d-fructose + + +
13 d-manose + + +
14 l-sorbose - - -
15 dulcitol - - -
16 inositol - - -
17 d-mannitol +
18 d-sorbitol + + +
19 Methyl-d-mannopyranoside - - +
20 Methyl-d-glucopyranoside - - -
21 N-acetylglucosamine - - -
22 amygdaline + + +
23 arbutine + + +
24 Esculine citrate de fer + + +
25 salicine + + +
26 d-celiobiose + N +
27 salicine + + +
28 D-celibiose + + +
29 d-maltose + + +
30 d-lactose

31 d-melibiose + + +
32 d-saccharose + +
33 d-trehalose + + +
34 inuline - - -
35 d-melezitose - - -
36 d-rafinose - - -
37 amidon - - -
38 glycogene - - -
39 xylitol - +
40 gentiobiose +
41 d-turanose - - -
42 d-lyxose + + +
43 d-tagatose - - -
44 d-fucose - - -
45 l-fucose - - -
46 d-arabitol - - -
47 l-arabitol + + +
48 GNT - - -
49 Potassium 2-cetogluconate - - -
50 Potassium 5-cetogluconate - - -
51 T1& 0.69 0.69 0.93
52 At 99.4% 99.9% 99.4%
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242 XZJ015 B#R49 16S tDNA S 7 4R

N TP RUE R R R, EHGAEE XZI015
BT 14558, PRY 141 16S rDNA J7 41/ 7E GenBank
W4T BLAST [RIJE T LU, 255 R I XZJ015 SR+
Pt LA B [ IE 99% LA L, K4S XZJ015 FFF %
MERGUR BWUIE 4 FizR. 7] LLE B4 2o 2]
IR R T B AN H R BAE R — > b, BARE
. 27 BIRSE R XZJ015 %52 AR T -

Lactobacillus kitasatonis DSM 16761
Lactobacillus acidophilus JCM 1132
Lactobacillus gallinarum ATCC 33199
Lactobacillus crispatus ATCC 33820
iens ATCC 43761
Lactobacillus helsingborgensis BmaSN
Lactobacillus kullaberagensis Biut2N
Lactobacillus kimbladii Hma2N
Lactobacillus hamsteri DSM 5661
Lactobacillus pasteurii JCM 18989
Lactobacillus gieriorum DSM 23908
100 Lactobacillus delbruekii ATCC 9649

Lactobacillus jensenii ATCC 25258
43 Lactobacillus hominis DSM 23910
100 rLacmhac[llux johnsonii ATCC 33200

100 & Lactobacillus gasseri ATCC 33323
’7 Lactobacillus sharpeae JCM 1186
100 Lactobacillus camelliac ICM 13995
\— Lactobacillus brantae DSM 23927
% Lactobacillus rhamnosus NBRC 3425
Lactobacillus casei DSM 20011
Lacticaseibacillus paracasei ATCC 25302
XZJ015
86 | Lacticaseibacillus paracasei STN16

87

66 | Lacticaseibacillus paracasei IMAU98255
Lacticaseibacillus paracasei 6665
Bacillus subtilis ICM 1465

0.01

& 4 T 165 rDNA IR G4 BN
Fig.4 Phylogenetic tree based on 16S rDNA sequences
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THE AT
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PLRCR A 58 IR R A BRI AR . 2B
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66
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