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BESLATI RCA 89 B2 8 A 4 AF T & AT 4R, SO A3 1 40 Ao R HE A AT R PR LI R B 9
LA 348, pH, &2, Ko, AR EILHERIFEL MR R0 £ 7. EREW: TIRUER
WA AT AR, R 78.60%; S2Iai Rk B 69 A K BE AR A M 2.0%(uL-mL)
89 K BESLAF A RC4A Bk, 18°CA B 10d. S afmastart, £l R A pH B1k; & 2R K04 F
5 xt B4 £ F 1 B E(P>0.05); TBA AL TALZ ] 2/ T BAL(P<0.05). %55 $ 8y 87 #4F

ZE R, BB A RCAR B A, XPESFN

LI REE T AR, Mk JURELY 4 4 4R R vk

ot BT he, ERAGRE LT, R BIATH RCA 4825 MK A 0 LA 3L 42,

B SR AR, 3mSRk b oM 4=,
KEEF: ABIHRA RCS; A A, TR %A F,

XERFRRRD: A

FE 4% S: TS251.5

LA T L e R R 1A i, DT BRAECR, KL
WRARE, EIREE, BT, R e E
TERPA NN, H A LSRR A E A A s, R
AR, ORFRRUAR , DT ARG] 5E22 FRRH PR A
KAFRFHE) (H & AR L & B bR
W, 25l kRBkNaEARE, JFHIEMRIL e
TG BRI, PR DLARNEAE. A p= s B i
| 2 ML E PR A AR IR R, 2 38 i PR 21 ot
HOE SRR ER AR G A M, RN IRER AR
o A AR T IR S PR ) i A 7 R ST ) R, 7™ T
1245 BRI PR )t Ll 4 2 .

FUBR A& —Fhis B0 & S R R RN, 224
A, HAH P AT LU A I bt ™ A R 3 B XL
R, FEREAR pH, A TR AR, it
WOHAHLEVER A AR AR R R A BRI . 7L
B b w] P AR A BRI I, AL R R I,
PEMIFEAREAIRELS. AT DT aER

FACIEAT; BRI R i

MEHS: 1001-5132 (2020 ) 01-0038-07

U7 e H — ok BT T R A I S PR Y S AL
FFIA RC4, HAEE 150 mg L RS ERER A RE S 5L,
19 THz35 14 h, WREMR 82% 0 IRSEEELY. A szih
Y & BEFLAFIR RC4 W H TR &, WF58 HX
I i TR 8 % it R Jel PR i 17 1 5 it I XU ) 52
Sy A5 RO s Ry 55 A R ) St R R R 3
R LA

1 #MRERE

1.1 A5 XA

FERE: T TR RF R NY), KR
P& (Lactobacillus fermentum) RC4(CGMCC NO.8212):
ARSI E AT, NaNO,: E 2B HA R 2
a); IR 80: AR ESEEAEWFHAR A H]; MRS
RhFedk: HUONBZEYRRAA TR 2 1); TBA Rl
& MUMITSRA BT, EAs R ER A I X0 -
I Mgl AR AR 2 ).

i BEE: 2019-04-30.
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1.2 RBLHEE

W IPEFERE HI-4: H M AR A R 2 A
SPME FahiHFAH . 75 um CAR/PDMS ZEHCL:
ZE[E] Supelco 23 F]; 7890A-5975C AR — 5 1k
F{SL: EE Agilent 2 1) CR 400 {6354 HAT]fE
R 3EREIS; PLAO3 B T-KF HERe -2 AR A
P2\ 7], LDZX-50KB a7 K 178 K e it H
ZEEIT ) IB090312-02 b TAEG: JRIHAekt
AL AR A | H2050R-2 B5.0L: KV s
ODHUSESABR 2], pH it HERRE TR 28 I
AR H].

1.3 F&k
1.3.1 BAY K3EH

HL-80 CIUKFIPRAFI LI ALFF I RC41EAL, L)
1% R R R MRS 555580, 19 CHEFE 12~
14h, 2 Y KIFFRE, EOWERTE, 73R,
AR FRE K E B IR B R R R, Tk
600 nm I & F& 2L OD {A.

1.3.2 AP 89 Ji ]

B R B G A 15emx 10 em x 2
em(f& x B8 x EHATTHL, [ ERHA RN 5% &
LA 150 mg-kg ERSEREN!Y, TEPI #5155,
W75 A ARk VA A TV A S B 20 (O HR SR [) A R
B AR K), WER] 12h, MIEXT 1d
1.3.3 A A 69 RVE 7R E A IR BR A T

Bl 10 BEMEIFE, HBE TEE /M,
XT%‘%U:E’J}&W%k@ﬁéﬂﬂﬂﬁ’iéﬂl_ﬁn“n?, %
1 BTGB TSy, R EIEREIREL S &, B
SERREETE GB 2730-2015" 350 H & AT ).
134 RHABELRZEE

FERR 1.3.2 B9 e s, FERSEInsat
PEATLA T BRI 528, (DIER AL EREsy
514 1.4%, 1.6%, 1.8%, 2.0%, 2.2%(uL-mL™"), 19 C

KW 8d; (Q)RBERERMAL: ¥ 1.8%(uL-mL )%
FEALAT IR RC4 RIEBHIE TSR, T 14, 16, 18, 20,
22 CTkBE 8d; (3)kMemalmtidt: DL 1.8% 4%
FhiE, 19 CHMERE7, 8, 9, 10, 11d. &% HEZH )R,
PRS- A VR AH ) R B A F R /K o . DAL
EROEEIE . RIRE . R

135 EX 5%

FH 5L 3R S0 2 S'ElerIE)uiﬁEl, 4351
JRA BB VRS SRS R R A 7
1.3.6 B A AIIE £ I

FH IE A8 SEER A5 B B i R 2 I A 1k, s oI
THARER & B AR E PR BEA T 00 0E SE 56,

1.3.7 R A & £ 69 E

RiliA Lag B Al A — T ) 3 A, il 254X
SHRBIE L, o, b BT, Horb, L8 R
B, ASEIERER 0~100, LHZET 0 fRFE%A, LH
ZF 100 FRF A (A, E0~100 22 [8) Jy A [ 52 R {E;
+a HRFA(, —a HRESA; o RREHA,
-b (R FE .

1.3.8 pH {84 &

FREL 10 g BYRE R BAAE L E T 50 mL &0
B, 10 mL ZZ8K, 219 1 min, WI%E pH {H.
1.3.9 Ko-agm &

SR H D5, /J\ES(E‘THRFE’J}*ZMi
i 10 g, BT KT, W0 A K& =
1.3.10 X P2 BRAE 69 M &

2 Witte ST, KR SEREEE,
SE LA E A B ELEL 2R (TBA)EL
1.3.11 425 Rk 4 i 6l &

FELRNEXR I TREG FR 4.0 g f)]ﬁﬁ“‘—ﬂ’]ﬂiﬁ
FESh, ON 20 mL TRZSEESSI . B E R
RO MR BB AR IR, 7R 45 C%%#F
T, P47 25 min, T§H 75 um CAR/PDMS B #EHL

R BARNRETSINE

S AR AU Sk &
80~100 EERES SN BURE S, HARAREE  BURIRAES, AR FRERE G,
P % XU, TERRMR WA BRI NELIEPE B
50~70 (O i, BOREEGR, WEABUANRE  EREIR, WEATE AT TR,
PR I SR R S X, REA TR WA BRI MR — i
10~40 (OIS, REGHR, TTRAREE AWK, . v INTEY N
WA ARG ST O XUR, TR ™ & S E NELIPE 25




40 TR (BT 2020

4 CTRZSWLI 40 min. ZEPCLAESS | R AT, 7
TE 220 C F#4k 2h, R SPME-GC-MS X} A #%
KRR T 4T

8 5 P XU B 43 O RSN B2 53 . SR A SPME-
GC-MS AT A BHE L HEXRIL &4, GC-MS 5%
e E B W Tk

RS AT DO ER I SIS NIST Al
WILEY 7.0, MUFEE0ET 80 AKIEH 100)#HIA
e EY.
1.3.12 Zuito#r

FRTERIESE 3 IR, BIR 3 VAT, i2H
IBM SPSS Statistics 21 e it#i kT B K &7 2%
#2087, UL Mean = SD /R, {#H Origin Graph X}
RIS TR

2 BR59H

21 RAABEREERER
2.1.1 BArZ(a)tfsER

e 1.4%, 1.6%, 1.8%, 2.0%, 2.2% K T#F K
RC4 TR 4 1) S 56 20 Jait PA) I i 152 8 % fidt 2. 0 ) Ry
65.5%, 72.3%, 71.53%, 85.0%, 71.2%; i X} HRZH
o} o7 B 1) ) MR PR 2R B 2 43 7 A - 4.6 %, —2.8%,
—6.1%, 0.6%, 10%( 1(a)), ZRREF(P<0.01).
Horr, 3RhEA 2.0%uL-mL )R AL RS R £ 14
R IR,
2.1.2 KEERE(b)RACLER

TE 14, 16, 18, 20, 22 C F &I SZIGRIA,
H NaNO, BIFEAEZR 3K 27.9%, 28.97%, 55.1%,
33.86%, 31.1%, % HRZHAE N} 7 ek i) [ i 2R 4 i)
F1-1.01%, —10.7%, 10.57%, —3.89%, 4.0%(1&l 1(b)),
FZRFE(P<0.05). [ WAREFFFE RC47E 18 C
AEAHTRER R i .

A5 X BRZH R RS R AR & S A 8/ B i 3
I, TR PR BT e E A B RS R ER FE AR TR AR R IR

100 5214 60 o
S ﬁ?{éég , @) S
5 807 : ¥ 40t
3! 2= 9 B O B L
sols B B | B -
T REEE
€00 00 g &
£ 20/ - % _ % i 0
S0 O U O S =
S D LS S

JRROEAEEREL, W T HOAEIREL & &, RImFEfs
R fE!.
2.1.3 A BEatia) (o) s R

SCIRH BN TERRE 7, 8, 9, 10, 11d BYEFE]A,
AN R Eh R R e )k 51.23%, 46.23%, 35.6%,
73.63%, 52.04% (& 1(c)), ikt HEZH R 7EHAH X
N7 B 1) B9 % i 2R 43 0 R - 7.8%, —9.6%, 1.0%,
—7.8%, 0.63%. HIMLFRHH, DT & RN LA SR
AR T AIRZH(P < 0.05), &% 10d PGSR
ERRE AR .
2.1.4 R KB T EARAE B SGR IR 45 R

EH 5 2 FIEE 3 A AR I R IR Eh S 7
ABrCy, BVKRTRRE 18°C, HEMEN 2.0%, K%
HFiE) 10 d. F3E] 20 LA TR EL R i R A Py [
FEWRIFH: B>A>C, Bl > 5E > ).

®2 BAXBIZMHE LGHESREER

Vel % IRE 5

Rs 4/C B% Cd

1 20 2.20 11 72.51 80
2 20 2.00 10 89.75 81
3 20 1.60 9 66.67 80
4 18 2.20 10 79.98 83
5 18 2.00 9 85.13 83
6 18 1.60 11 64.41 74
7 16  2.20 9 69.39 82
8 16  2.00 11 84.56 82
9 16 1.60 10 61.59 75

K1 222 229 219

K2 259 230 231

K3 1.93 216 224

R 0.22  0.05 0.04

K1 245 241 236
K2 246 240 239
K3’ 229 239 245
r 5.67 3.82 3.00
TE: Ko R PRI K R OWEE PR30 R R

ZN
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®3 BALHBHERETESNER

BE  CFM Bl ¥ FlE BEE
A 7.56 2 378 1201 0.16
B 25.72 2 12.86 3215  0.017
c 3.21 2 1.61 490 024

R 0.62 2 0.31

i DFEREE, 0.01<P<0.05.

2.1.5 A AINIE ST

TEIERS LI AR AE R AR, B 2.0%
B & BEFLAFPE RC4, 18 TKEE 10d, IEAHIRERERE
BHh3.22mgke”, EARTERMAE 20 mg-ke 1%
e
2.2 HmEEEIAFE RCA 2B BEAI AR Hvh
221 A& E ey ELER

By 2 B 0L, SEEGAUARI HRLUR A L5 . b
KR TR, o S EThEE. HpbkmE 7~114,
SCIGAH LEAER B R — Bl TR, S
R o L — BT RHIRAE, 16 16 d 240 20
R, IR BRAHE) b (EAE 20d SHE)PEAE—A
A, DR b {EARSE.
222 FhmAFEFAFH RCA AR A pH T 2R

pH B SR ST i 90 B0 B B bz —17.
W 3 Pror, w7 d s pH G R RE, KB 7~9 d,
X HEZH A pH M 6.90 2518 TP 2 6.86, A
F(P>0.05), MiSEEZHER AR pH TEATRE 7~11d M
6.90 TIER 6.45, V2R BE(P<0.05), X0[HE

REFATE RC4 BEATRLIRATEMNZE R, 7570
TR TR A TREJBSLIA) )= R 1.
223 BAKSEE 0 2 4R

W 3 R, SEIRLH AN FRZH R K 73 2 iy
LR, 43 B FFE T 28.01%H129.88%, SEIbZH
KA EEIK, ZRARZEP>0.05).
2.2.4 B R FRAR O LB AR 0 M T 45 R

M 3 an, BRkl% 18 d 724 SEERAH ) TBA
B TR IR Ah, B Kl Ferh SR 2H) TBA
EAME T XTI TBA B, HHHA 12~18d i, 52
I52H TBA {H bR e 0 e, AR ) S5
20 TBA B TR BB TR HRZH(P < 0.05),
J5 DAL BT BB A K B LA TR F0 ) T s P i I B LAk,
A FIFRE KRR
2.2.5 AR Rk e A ) R

JBA ARSI Y 87 P& P XK (£ 4).
SEISAH )RR RN 73 R A, HhEE 17 Fb
BEZR 10 Pl W25 0 Fp. ME2S 6 Fh. MRZE 7 Fh. Bk
1 FP. B2 23 By SRS RSIN 67 FiME A
Yy, HPEEE 13 Bh BEZK 8 Fh. M2k 8 A, Mg
10 F . BEZS 7 Fh. BEZS 1 b, 4225 20 b, SEEGAH
FEROEE | TR, BRI E B S, XTHRARE . .

ERYIE B E, Hh, IR HREAL S AR

ERBEE, RS R Kok B,
B 10.04%F86 0 6.62%, X S5EERMT % AL
R B AR YA . BEZSEA HLEE 2 o i Y Y

2 14 60;
—— X HZH (a) (b) (c)
20} — SLhuH 55¢
12F 50+
18} I
s w10k ,\]45
16f 401
8t ) 351 )
14} —— X2 —— %
—— SIS 30F ——SEEGAH
2376 15 20 25 30 35 10 15 20 25 30 255510 15 20 25 30
Hsia)/d fsia)/d fHiE)/d
2 BEENREEEGTAEBBARZEZRE @), b (b). L'(OBTLE
7.0 60-
(a) ~ 0.70F —=—XfHaZH b) (©
6.9+ = | —=—SCERAH 55¢
5 0.65 "
L fe) L
I 6.8 % 0.60 §45,
T 6.7 % 055 &l
6.6 £ 050 %35,
65l Al 2 045} —— X HRLH
St S = ool 300 S
64510 15 20 25 30 05 10 15 20 25 30 255510 15 20 25 30
fiE)/d fiB)/d fisplE)/d

3 BERMRERSHTAEBRA pHe) . MRELLZEED). K0Tk
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x4 BALBEZRELERKYRNENESE
(524 0 LN D20 S PAS>
{%mﬁﬁ . fﬁxtﬁﬁz/% {‘%mlﬁ P fﬁxtﬁﬁz/%
[6)/min SEISAH o HEZH | 18)/min SEEGAH tHRZH
eIy 21.90 2- 2 FEZ BENIR 0.52 027
5.69 2 6.62°  10.04 | 21.78 2-55 0 P HEPI R - 0.14
15.05 -TEIZEHRHE 125 135 | 22.28 2-HE TR MR - 0.05
16.32 IRPNSE L H 0.34 - 22.40 3-HILZAE TR 0.03  0.15
17.39 L gyqi 091 148 | 23.18 o FEH RS 033  0.35
19.32 2- P - 0.04 - 30.68 iRt 0.14  0.06
20.26 2,3-T 0.19 011 | 36.68 L5 0.14  0.10
21.49 3- IR 0.11 - B2 5
23.17 1-Cf% 032 041 | 10.49 2% 13.46"  9.70
25.81 3-FH L AIR 1 T T 0.07  0.06 | 18.88 TR 3.18  3.50
26.34 4-2 Fe-1-1F2FER% 0.17 0.16 | 21.18 SRR 1.65 220
27.41 1535 1.80  1.58 | 21.60 2-HFLT TR 097 1.10
28.91 1-+/\f% 0.11  0.11 | 21.77 2- 0 R PIR 0.13 -
29.20 2-ZFEFEE - 026 | 23.03 IR 0.04 -
29.71 (B)-2- KA iHi-4-fig 0.42 - 26.82 iz 037  0.17
30.88 2515 - 0.13 | 28.33 4 BFILTIR - 0.12
31.85 L- 5 0.94  0.58 | 44.57 1,2- 3% - 0.51
34.38 HEIE 023 0.22 [ ey
35.48 4-FFLIR - 0.12 - 30.06 1,8-F%0 il ER 3.67%  2.31
36.69 3,7-_HIRZFE-1,6-F_MF-3-E 0.12 - BIE
A 7.39 Wb 1.00  0.83
7.42 TR - 1.35 | 15.05 2-54-2-HEE P - 1.49
14.27 -HEIETHE 291 249 | 16.32 (& HEL)- R % 0.40  0.46
14.69 2-HFLIE TR 149 135 | 19.44 R 0.44  0.46
20.83 2, 4-IR I 677 459 | 21.78 H AR HH B R SR 2 b 0.13  0.18
24.93 R 0.72 - 23.58 I 022 025
26.34 (E)-2-CL 4T 81 0.16 0.19 | 23.59 LHTE 0.24 -
27.93 (E.B)-2,4- T ZBR Mg 0.34 - 23.79 SR HIZE 0.51  0.51
28.69 Rl 0.61 032 | 25.02 1,3- R 1.10 -
29.04 IR IR 241" 080 | 25.16 I 0.17  0.17
32.16 T% 94 137 099 | 25.61 o-(-) JRME 024  0.15
39.58 4-HEA TR R 0.04 - 26.34 6-H L2240 0.16 0.16
FiZst &4 27.40 2-B-TRM 1.72" -
7.35 PR - 247 | 27.84 BB - 0.48
11.41 2,3- T 0.51 0.55 | 27.94 1P FR R 3- F R IR e - 0.32
16.20 2, 3-I% 0.56 0.40 | 28.78 1,2,4-=HFIK 0.13  0.09
17.54 32 R-2- TR 24.06" 27.98 | 28.91 6- -2+ —BRMs 0.12 -
24.46 2P 0.09 0.09 | 29.43 ik 2627 111
27.84 2-HEE-3 i 0.83 - 30.89 S 0.17 -
28.21 RPN 0.10 - 31.02 PR 0.08  0.06
28.34 6-F -5 - 54 -1 0.12 011 | 31.17 9-HIZEL- 5+ —TRM 0.19  0.18
32.87 L-E7 043 024 | 32.02 FIUkERE- IR k% 0.02 -
38.70 3-HZL-6-(1-FEZEL- 2R MEE  0.07 011 | 37.23 1-3F B -1 H-Efi 0.11  0.10
Bb A 39.32 - -4-(1-TR D) -2 039 0.4l
12.16 IRl 022 0.55 | 40.65 2,6,10,14-DUEH -5k - 0.95
15.04 EEBRIR B G - 1.61 | 46.05 +\b 0.06 027
16.31 2-HIEL2-HIE R -2- R 2Bk - 0.13 | 46.07 5-Q2-HFEW)-Th 0.08 -

" FREREE

=T FORAKTI .
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{E, A DO I RUARSZI AR, BEZR LR R
RURAT B R TR, W28 Toa i BT 7
PSR LUK P R SR R AR . S
AHEL, SCHRZH A REZR Y ) B SRR T
W% 5 (B)-2- UM IE 81 MEATIBI/L, 2,4- 1% —JilE AR H
BE. ElE. FRESFMTOOA BEEINEP<0.05), €
I BIERA, XA A St R DTRRAC K. (B A+
R A, SEHZHRHIE] 10 R AR P,
MR R AR . A RS | A S
REA RN, WAL S, C4-CO FZ TR B -
SALT=AEN, HA SR A B B (Y,
SEEZH A Y 3R 2- T A AR PR X
WAL G, HS BN T EZMb S B S B AR
feads, KBNS L5y, W80 e
KB ARREH, XuRER b TR =4 T IR
#H RN KB IER S B, AR K]
B 3 TR M KR I 5 XSCE | yu 52
Yang S5 RGIES RAFEAR S, TEHFPZAIA
ER EA—EER, XA L BEA Y ER
o K T A AN ) 5 B B,

3 g

JEIA RN 29 (L mL ) BA R I

A KR IEAATTA RC4, 18 CKBE 10d, Hf5 TRGE

PEOT T AR EL & EARMBUA =, H pHL K

e BRI, R | 1, TBA BEME /D,

TR RFAT A ROIRRAR TR . Koy, $i T

EIEAL, AR BA (R BERRY S, GC-MS

AT 87 PHER MY, SCIRZ(73 B L Xt

HRZH(67 FinZ 6 FMEL YT, HpEEds, BRI

TRy R R EWH B L, RINA BN

RC4 JGH=HE T BHiE, IXUCREM) etk K3 &

T BRI XA
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Application of Lactobacillus fermentum RC4 on salted meat for nitrite
degradation and quality improvement

TIAN Qiyuan]’2’3, WANG Xiaomeng]’2’3, YE Congyan]’2’3, PAN Qing]’2’3, ZENG Xiaoqun]’2’3*,
PAN Daodong'**, SHEN Jianliang®
( 1.State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products,
Ningbo 315832, China; 2.Key Laboratory of Animal Protein Food Processing Technology of Zhejiang Province,
Ningbo 315832, China; 3.College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315832, China;
4.Zhejiang Zhuowang Agricultural Technology Co., Ltd., Huzhou 313014, China )

Abstract: Lactobacillus fermentum (L. fermentum) RC4 with efficient nitrite degradation ability were applied to
prepare salted meat and decrease its nitrite content. The effects of L. fermentum RC4 on the nitrite content,
quality and flavor of salted meat were examined. Single-factor experiments and orthogonal experiments were
used to optimize the processing technology of experimental group salted meat by including L. fermentum. The
sensory score, nitrite content, pH, color difference, moisture, thiobarbital (TBA) value and volatile flavor
components were detected to compare the experimental and control group. The results showed that the optimal
fermentation conditions for the experimental group salted meat were as follows: inoculating 2.0% (uL-mL"™") L.
fermentum on salted meat and fermenting for 10 d at 18 “C. The nitrite content of the experimental group and that
of the control group was 3.22 and 15.28 mg-kg ' respectively. The nitrite content of the experimental group was
21.07% of the control group, 78.60% lower than prior to fermentation. During fermentation of the experimental
group, the pH decreased from 6.9 to 6.45. The color and the water content were not significantly different from
the control group (P>0.05). The TBA value increment was significantly lower than the control group (P<0.05),
which indicated that lipid oxidation was significantly inhibited by adding L. fermentum. A total of 87 kinds of
volatile substances were identified. Aldehydes, alcohols, acids and ketones significantly affected the flavor of
salted meat. Heptaldehyde produced by L. fermentum fermentation was not detected in the control group.
Heptaldehyde, benzaldehyde, octanal and furfural obviously increased in the experimental group and these
compounds are characteristic flavor compounds in the experimental group. Conclusion: By including L.
fermentum RC4 with nitrite degradation characters in processing salted meat can significantly reduce the nitrite
content of salted meat and increase its quality and flavor.

Key words: Lactobacillus fermentum RC4; bacon; nitrite content; physical and chemical indicators; volatile

flavor substances
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