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Abstract: To explore the reasons for the low nitrite content in low-nitrite cured meat from the northeastern part of Chongging and to
screen out efficient nitrite-degrading strains, and further optimize the processing technology of low-nitrite cured meat. This study determined the
nitrite content of cured meat from four counties and districts in the northeastern part of Chongging, selected low-nitrite samples for microbial
analysis, and isolated dominant lactic acid bacteria; evaluated the performance of the strains through degradation experiments, and studied the
effects of salt addition and curing temperature on nitrite content. The results showed that the key to the low nitrite content in low-nitrite cured
meat from the northeastern part of Chongqing was the efficient degradation effect of lactic acid bacteria. Lactobacillus sakei FBG1-D33 was
successfully isolated, and its nitrite degradation rate reached 95.20% within 24 hours, significantly higher than the existing reported levels. When
the inoculation amount was 10 CFU-g!, the pH value of the cured meat was 5.0 to 5.2. The optimized process parameters were: salt addition of
3%, curing temperature of 4 ‘C, curing time of 7 days, inoculation of FBG1-D33 (103 CFU-g), and fermentation at 37 ‘C for 24 hours. The
final nitrite content of the cured meat was less than 1 mg-kg'!, which was superior to similar studies. The strong degradation ability of
Lactobacillus sakei FBG1-D33 combined with the optimized process parameters provided a theoretical basis and technical support for the
production of low-nitrite cured meat.
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Lactobacillus sakei strain 2751 (MT611760.1)+ Lactobacillus sakei strain MG5598 (ON705154.1)+ Lactobacillus sakei
strain MG5557(ON631798.1)+ Lactobacillus sakei strain MG5586(ON631827.1)F1 Lactobacillus sakei strain C5-A-0-40
(PQ236779.1) HI[EI—M351LE] 100%, #Uifi € F ik FBG1-D33 NIHNFLIT B (Lactobacillus sakei) -

2 DNA 7970 #T, Tk FBG1-D33 ] 16S tDNA [F 41 EEX K JEE0y 1400 bp,  ££ NCBI HE47 Blast F741 [ 5
X, 53R 578 FBG1-C14 5 Lactobacillus sakei strain HBUAS51967 (OM943868.1)+ Lactobacillus sakei strain
B2-G-3 (0OK325725.1 ). Lactobacillus sakei strain E23B ( MN215967.1 ) « Lactobacillus sakei strain JBAR -SP2

(MG835614.1) . Lactobacillus sakei strain D2 (OM809126.1). Lactobacillus sakei strain LC4 (OM149720.1) .
Lactobacillus sakei strain 6396 (MT515838.1). Lactobacillus sakei strain RS16 (ON007100.1)+ Lactobacillus sakei strain
6668 (MT515987.1) Al Lactobacillus sakei strain KL .DS 1.0729 (EU626014.1) [F]—PE3115 5] 99%LA b, i e
FBG1-C14 J9i§lFUAT# (Lactobacillus sakei)

£ DNA 7517347, Hkk FBG1-D33 ) 16S rDNA J7 31 LXK DY 1400 bp, £ NCBI AF#EAT Blast F# 51l [
PEXTEE, 45278 FBG1-C15 5 Weissella confusa strain OCWC9 (MK605959.1) [[E—MHIAR] 100%, 5 Weissella
confusa strain 5182 (MT463435.1) . Weissella confusa strain 6249 (MT463649.1) . Weissella confusa strain 5725

(MT463706.1). Weissella confusa strain 5620 (MT510443.1). Weissella confusa strain 5948 (MT510475.1) Weissella
confusa strain 5131 (MT512139.1) . Weissella confusa strain 6479 (MT515907.1) . Weissella confusa strain 6483

(MT515911.1) #1 Weissella confusa strain 6485 (MT515913.1) [d]—1E#4ik %] 99%LL |, #Hfizg FBG1-C15 Jyfil
BRI IR o

6 iR, HT FBG1-Cl4. FBG1-D33 ¥ uiE N FLAT B, Fr Ak 438 P e A IR 6 e 0 ds i PRI W 7,
FE FBG1-D33, St G LI IKE FBG1-C15 HHT A K M2 AR 11l .
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Fig.7 Lactic acid bacteria growth and acid-producing capacity
7 Fongh RO PR FURR I 2R K 4040l FBG1-C15 (A KAE I EAR T FBG1-D33. ‘EAI17E 0~4 h i JLF
AR, TE4~6 h BAKREJBORGE, 1F 12~14 h B AE KRR BRENE, 14h FENAEKREE, WHEaE0AE)
Beie AITUATESE FH B AR SEOONS, NOEFREIFR 12h (U, MW BEREEZ, W HAKREIBONIER
PR FLIR B (1= BR B /AL,  FBG1-D33 HIF=FRAE /124 T FBG1-C15. 7E 0~2 h IR AES 755 pH H T F442
18, SAMBEEZ N ABEAERAE R 7E2~12h i, pH B NEEEE R, 5 E A A B KR EA
K 12hid)5, pH EZEMEIK, RAFRELL3S it
T FBG1-D33 {E AR 1) 24 h WAHRR SR FEME =1, N 95.20%, 1M FBG1-C15 Rl & 2R I B0 AR IR 31
IRERRE R 80%, MUEBHHEFLAT B FBG1-D33 Al fE(RHN IS A F R ) o
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R 3 Prongs iR, FUREHATEX RSN pH B WWAHER & &8 DR E 1R 0 B85 . BE AR E
PRGN, BN pH EIZHTREG, X B2 TR A AR LI, 198 1 RS ROIRVEIASS . [, 42
e R LI B e e B R R A AR PRI I E AR ER A & i, IO R D LR T S e A A P (et 17 S AR 6 ) B e
MM 7 HAERE A TR R &, 32D 5T T % etk SRR KT 5x108CFU-g ' I, RCE iz i
&, HIEAELIER . K2 pH [EAE 5~6.5 Z[BI MW >4 pH (HAE 3~5 I AERCOEIRIR; 14 pH<3 i
D BRI A LASE 11 o PRIt P PRI i 1) pHL B — IR RIIAE 5.0~5.2 Z [H)BY, 2 ST, JEFLA B FBG1-D33 4%
FhiE Ny 105CFU-g ' I, &SRR pH AEALE 5.0~5.2 ZJA].

R 3 FLEAEEME IR MRRAIRN
Table 3 Effects of Lactobacillus inoculum amount on cured meat quality

EFF/(CFU-g")  pHAE — TABR%48/(mgke!) AEIFH

107 5.47+0.122 1.859+0.0732 77.8441.922
5x107 5.46+0.08* 1.51440.091° 78.11£072?
108 5.13+£0.11° 1.301£0.062° 78.71+0.532
5x108 4.89+0.09° 1.281+0.060° 70.62+0.95°
10° 4.70+0.08¢ Al (<1) ¢ 62.50+1.65°

ik LRBRETT AAMEHATEE, I FORFNEFREETEFLE (P<0.05).
2.10 bR AR E A R TR B A S B
% 4 FEERMBHREPIRNZER

Table 4 Inspection table of cured meat with different salt additions

5 ERF RGN EY BAEESS/(ngke!) BEEH(CFUgY) ILEES/(CFUg)  pHMA BB
A 1 3.4120.14¢ (9.58+0.39)x10 (823£0.33)x10%  5.33+020° 60.39+2.39°
B 3 3.35£0.30° (2.83£0.24)x107 (8.55£0.41)x10%  5.42+021° 79.12+3.64°
C 5 4.610.62° (5.79:+£0.14)x10% (6.09£0.28)x10%®  5.89+0.62* 77.99+3.14°
D 7 6.64+0.20° (1.24+0.07)x10% 0° 5.92+0.47° 72.89+3.17°
E 9 6.64+0.33* (6.17+0.42)x10% 0° 5.89+0.21°  69.35+3.26
E: ERAERETH XAYAREE, R—3FHRR N EFEEATEREE (P<0.05).
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Fig.8 Radar chart of sensory evaluation of bacon
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TLAREAT pHE&R =RV D 4, B C4. EHERAK: pHERIKK VB4, HE5 AHAERAKR. &
Pkt RS P pH B K TIRER IS I pH {E, X 7T Ret5 FLER B 1= FRRE T %

FAARE P 25 A I B VP HET N 3% >S5 %>T%2H>9%H>1% 4. WK 8, SUMHLEE VP4 ¥ E R 32 Mk,
MR IR LR B BORFR S, LIRS HET A 3%41>5%>7%H>9%4>1%41 . 1%L A ER AR i RIS,
FIRER, 2R S VF Rk, FIBERMAEMIRZ, eI AR A A TR 9% R N ER A I &
PR KA R T REZHAEZA T o SR LE 3%~5%IN, FIkRfE.

gZa TARNILREE & B S EE P, SIERASRE AR, e R ERNEN 3%.
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Fig.9 Change of nitrite content with time at different curing temperatures

K 9 BoR =S ERINE AR T AT ASIR & & B A2 I e ETHE T BER&-TRRmEs, e SR 2
P AR MG, VAR A MR Es, HERAKR. MR 37 CHE TGN, TR S EA
5 4 R, ViR, N 826 mgke!, MAAEWNMREL S BAL THROVE; EFIR20 CF, WHRHEE
FEEE 6 RHBUE(E, WE(EDY 5.89 mgkg!, BEHARIAEIREE S EAJES —; R4 CF, WHRELS B 4
RIBUELE, 1Y 4.31 mgke!, MR MIREE S BRR. 25 b, 4 CHETNIEHIAEA, " LUER A
i i () WA L P B RHGS Boe ARFR AT, B S AL, O ELAE AR i I A PP R IR PR 5 B e BT RA, AR
JEPAIS, MR MR FGIR 4 C

2,12 R EA I TH A
ZEE DL BN A, PR AR I A B AR T 248 hR i B 10, ARSI AR A BR 28 5 5% 1l i A ) T A R

B EAMAROVRIE, BN 1 mgkg!, ST AR A AR S X b, RORREAR 1 % A A A S
RREh AR, BT TU R h 2 AR CISE R R AR P AR R #h 5 B R0y 1.15740.097 mg kg, tHAER] T IRAH T
SHIATE .
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Fig.10 Processing technology of low-nitrate bacon
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B F SRAT BRI AR T PR A A IR Sk 5 B (A, R I L A A AR A N T 8 (1) SRR R o AR
WTG2 F1 FBG1 145 & 1] 42 PRFLER B3R I — @ M WA IR SR fidae /1, Hh BPk FBG1-D33 RILHAL 71
VefiRe )1, FEMAZIA 95.20%, HHEARIFMm L. W, HRAAEKRE. 2% %, FBG1-D33 AiE NI H,
MR E N 108 CFU-g ' I, & B A RIS A AR o @ T F0AS R R 2 ARt 3L 0t A0 o S A R ek 5 R P
M, RILGERANINEA 3%, TWRHEREL & R, AR FLER B AR IR R E B /K, A Bh T30 A AR SR 0 AR
e UL, HEHIEEE AT AR Eh & B BB, 4 C 1 P L AR Eh VA A A, LUt B [

BT UL ERF AL R, AR T — R A R SIE T2, BRI AT IR I R £ B S s AR
1 mg-kg! LR X — T EAAUE BT WAEER L & &, NS I 22 R S AR TRt 7 Rk ds . kT
5 AHTNE LA R R AR Eh i R T A R R ST TR
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