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Abstract: To screen for strains of lactic acid bacteria with excellent fermentation characteristics, the microorganisms in
traditional fermented meat products were selectively isolated and their adaptability in salami fermentation was investigated.
Through the analysis of the fermentation characteristics of different strains, two strains YR07 and L.48 with superior
fermentation performance were selected on the basis of several criteria, including an absence of viscosity and pigment
production, H,0, and H,S production, gas production during fermentation, amino acid decarboxylase and hemolysis, and

arginine decomposition to produce ammonia. Based on the sugar fermentation test and 16S rRNA sequence analysis, the
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strain YRO7 was identified as Lactiplantibacillus plantarum and L.48 as Latilactobacillus sakei. Strains YR07 and L.48

showed good tolerance to 6.0% NacCl, 150 mg/kg NaNO,, and pH 4.0. These strains were also able to effectively inhibit food-

borne pathogenic and spoilage bacteria, including Staphylococcus aureus, Escherichia coli, and Salmonella typhimurium,

and showed no resistance to common antibiotics, including erythromycin and chloramphenicol. The two strains were applied

separately to salami fermentation. The pH of the salami in the inoculated group was rapidly reduced to 4.71 and 4.82,

respectively, within 24 h; the growth of miscellaneous bacteria was inhibited; and the sensory scores for texture and flavor

of the product were improved. In conclusion, YR07 and L.48 meet the requirements for starter cultures, exhibiting strong

production adaptability and high safety, and hence can be used for meat fermentation.
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Table 1 Criteria for determination of antibiotic resistance
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ufE 15 =18 14~17 <13
AFE 30 =18 14~17 <13
HF @A 10 =16 13~15 <12
W& 30 =19 15~18 < 14
HEEE 30 =17 15~16 <14
B“EE 10 =15 12~14 <11
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Table 2 Sensory score standard table of Salami
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Table 3 Results of rescreening of 72 strains
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IR TE PR L B 58.3%, T LA FLIR 1A T PR I 07 1 die
BRI B Ve VR . TEAHER #h A Bh T R I A I
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microscopic images of YR07 and L.48
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100 NR 113821.1 Latilactobacillus sakei strain NBRC 15893
L.48

NR 042438.1 Latilactobacillus graminis strain G90

74—NR 042437.1 Latilactobacillus curvatus strain DSM 20019
NR 104976.1 Latilactobacillus fuchuensis strain LMG 21669
NR 125575.1 Latilactobacillus brantae DSM 23927 strain SM 1108
NR 147709.1 Paucilactobacillus wasatchensis strain WDC04

100 NR 445605.1 Lactiplantibacillus plantarum strain JCM 1149

YRO7

NR 109000.1 Lactiplantibacillus xi is strain 3.1.1

NR 135897.1 S¢ dilactobacillus mixtipabuli strain IWT30
NR 116854.1 Lactiplantibacillus koreensis JCM 16448 strain DCY 50
100'—NR 109452.1 Lactiplantibacillus yonginensis strain THK-V8

40

0.01

B 3 HE#k YRO7 5 L48 RELEH
Fig.3 Phylogenetic tree of strain YR07 and L.48
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Fig.4 Production adaptability
J£:a# NaCl, b NaNO,, ¢ % pHE. REEFE4.
TR —EARERRMEART TRAAREZHF (P<0.05).

TR R PR 2R B 52 R I8 AL ) it i 2 B R 31 5
PR R R AR DL R FE IR, DA

72

REEFIHE R Pp NS I, NaCl ik FE. T AH R 48K
JE Je pH {E 5T B #& YRO7 A1 L.48 A KM mitn A 4
JT7R o

EH ] da v, AN [F RS2 AN R 5 & 23 2101 NaCl
SO ZE IR B i R IR B R Pop AR A1 2 i
# NaCl i & 2 B8 i A2 K s 76 NaCl i &7 41
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P& YRO7 1 L.48 %} NaCl 48 B 4f B 52 1, X Af
RE A2 5 P R LR B4 119 20 B JRRE A K
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YRO7 75 0 A % 25 5 570 200 0.01% B, A K52 2|
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B 4.0~5.5, 7E1% pH Y6 P, 3 FR I 0 A K AR BT,
HFE P L.48 M BRSO T Bk YRO7 #1 Pp.

2.5 EHRYRO75L.481y 25 G T

PEAL B AR BRI PU A I R — N E 7
AbrifE. BT AR AN E T PR YROT AT L.48
MWL FR. AER. AFEK. WHR, 5
R RS 6 P P AE RIEURE, &R
%5 FR.
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PR, A FTUMAFTEREDIAEER. YRO7T 5 L48
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PERLIR, T 253 AE 50.0% LA b, X5 AHEFT
LR T X B B 2 AN T o B AR AT 25 1k 45 SR A — B
1R 22 WF 56 A 2 B LR B 0 B 5 3 P 7 ol B RN 24
(i R TR ST TEZTH G A
& 5 EI#RYRO75L.48HZ5E1E
Table 5 Drug susceptibility of strain YR07 and L.48
RAEZ BMHBT WEHE LR/ mm R

YRO7 19.53+1.72 B
aFE
L.48 1437+0.74 A~
. YRO7 21.17+1.14 B
L.48 16.50 + 0.89 A~
L YRO7 19.63 £ 1.75 B
R F@AR
L.48 9.57 £0.42 it 2h
YRO7 14.53 £0.71 & A
W&
L.48 11.07 £0.93 it 2
YRO7 6.00 £ 0.00 ok
BERE ]
L.48 6.00 £ 0.00 ok
YRO7 6.00 £ 0.00 bk
HEE )
L.48 6.00 £ 0.00 ok

2.6 EHRYROT 5 L4811 M

REWGIGEREREE, SKER, 5248
PO B R B R B R B A R TR B A B0
B RYS e LR B 1T 7 AR B 0 B R M AR e
YR A AT EA B A KD E ARy ECr
B, WE T E AR YROT7 AT L.48 ) & B b3 ont
S E IR . KIHFF S S P B i 40 B 1 L
ZERUNFE 6 Fim.

H% 6 AT 41, YRO7 HI L.48 X 5 FhEUm. )E
B AR AN R AR BE M g 7. Hodt YRO7 X Fdif 2=
R EQRR A 1 B R, 4R B AR 15.60 mm, L.48
F 4 CR A ER A AR B T BRI B B AR N
14.43 mm. FLERW AT~ R H0, Wk K1
WEER, AR, KRB FIEW pH E 7%
£ 6.5 AT R, 4R AKI pH M 6.5 %14 T,
YRO7 5 L.48 S TCHN R e /7, H b AT LAHE DT 9 % B
2B A A WL SR F B AR FLRR B A
(A HLER 1 pH [E PR, T8 R MEPA B R - H 4
Igedr, SR E WSS AR ThEE, S EL
YMMIAET, 0 TR YR 0 A AR K B

* 6 EHYRO7 5L 48K E &
Table 6 Antibacterial activity of strain YR07 and L.48

n E B A2 /mm

an EHEHFAHRE AT  PEIHHRE ROGRVITRKE RAUBEREH
YRO7  14.63£0.67 1523+0.61  15.60%0.36 12.23+0.31 13.53 +£0.49
L.48 14.43 +0.42 13.63 +0.83 8.27+0.21 12.23 +1.33 11.50 £ 0.40

2.7 B—EMHFERRMMENRE. LD
BpH 5 & B 0t %
R 7 B—EMFERLDRR BN RE T B
FLEEE# T (1g CFU/g)
Table 7 Changes in the total number of colonies and lactic acid
bacteria in the fermentation stage of Salami single inoculation

WA MAEMATE KW AHE

APC 6.48 7.51
CK

LAB \ 7.12

APC 7.30 9.04
Pp

LAB 6.69 7.98

APC 7.48 9.08
L.p

LAB 7.18 9.04

APC 7.61 8.92
Ls

LAB 7.59 8.72

E: APC A FH %S4, LAB ARILBHE.

I 78 35 B8 g A MRS 37 lig 0] 6% hr oK ok 1% B AN
RV JE W S BOEAT IR, R FLIR TR B R B
SRR AR, RERR, BETERESECP,
MRS PR id 3 B A A B ) FLER B AR . Wk 7
fiizn, BT Pp 4. Lp M Ls RN T B M, K
BRI EE TR EE S T RA. KRR
G, 5 CK ZHAH L% Lp 40 L.s 41 1 7L B S =
BN 27.0% F122.5%, Pp AK 12.1%, WLE
HH7E R PR B 9 ok LR o A v, R A AR KT
YRO7 A1 L.48 75 A B A5 iy v m] DL 400 ) e Ath 2% B
AR, WO H BERCEDAEE R, R
AT

R AR PR IR B AN B %, B AR A
. Martgas 5PV 7t 2 B 2 KR R B A i A PR
48 h 7, AN ISR pH ARG 0 195 5 1R 1
ARKEEE R ER, Kumar &P RIE, 7€ pH (1K

73




MR B

Modern Food Science and Technology

2024, Vol.40, No.1

T 530 WEMT 18 C&M T, 4ris o & BR 1 M
PWITRE M EKSZ2MH. EERAEMmHST
1982 4 FILTE 1E K W 25 i 1) R I &2 09 30 "C I, pH
HAE24h NEZES3 LR, RIEEH %4
B DR HRR I T AL A1) ot AR )7 e B R 22 4
TR, FLER A w5 B S N TG KR BL A
PRI IR I RE 7. 3R 8 A — 4R RK K R B
0 pH fHAZ 1, ATLLEH, KEE12h G, B
PR 5 CK AHEE pH (B S5 FEIR. A 24 h )5,
CK 4 pH T 54 A K, L5 2H 54 pH
H#—0 Tk, Ls4lpH N 482, 5 Pp4lpHH
AT, L.p 41 pHAE N 4.71, MXEL. dkal i,
TEF KM By, BAk L.48 PR hE JymT LIS 3 il
WP R KT, B R YROT 72 B FEAR T il Bk
PRI, AR R N e
® 8 B—EMFRCRREBMBRpHESTK

Table 8 Variation of pH value during the fermentation stage
of Salami inoculated by single inoculation

28 7) B 0h KB 12h KB 24 h
CK 5.77 +0.02° 5.52 +0.04° 5.59+0.01°
Pp 5.76 +0.04° 5.02+0.03° 4.81 £0.02°
L.p 5.77+0.01° 5.01+0.01° 4.71 £0.03°
Ls 5.79 +0.04" 5.04+0.02° 4.82+0.02°

E: ARG FE AT AR A SR AL B — & BB 1A 49 pH
AR REZF (P<0.05).

AL
5.6
52 —=—CK
4.8 ——Pp

JFi
B 5 B—EMERXRBRNEETS

Fig.5 Salami sensory score for single inoculation
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Bl YRO7 TH# ) Lop 2 B M0 ey, 3X W] R A2 H
T YRO7 PRI, fedt sz e rE, SEm LA EESE
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3 g
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A TR, 2 B ) FAT B YRO7
ST L.48. YRO7 5 L.48 X i &4 6.0%
NaCl. 150 mg/kg NaNO, &% pH 1 4.0 i 52, 1 Rif
(A 72 0 N M N 22 A, TR A i N ek R v oA T
AR SA, P& RIS R MR B, X 4 3 €]
BIERE . KRBFFE. AW 1T IR S5 W TR
U, BUBHAHEIEAR, NAHR, (5K
LPUER LM A KRS0 o5 R R YRO7.
L.48 75 i pH (E1E K % 24 h J5 70 B P54 4.71 Fi14.82,
FERRRE, WA RGN F R ALK BR YROT B
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PE, AT AR AR AR A% G PRI R RS ORI = 2R BT I
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