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Abstract: Lactobacillus plantarum L134-1-P (LP) was investigated in the simplified defined mediums to understand its nutritional
requirements and trying to find out nitrite degradation mechanism,. It was found that nitrite was barely degraded by LP in blank control. Growth
and nitrite reduction activity were restrained in mediums with 3% carbon source (glucose, sucrose and corn starch), the final degradation rate
was only 6.70% after 72 h. When adding 3% glucose and 2% nitrogen source, the pH of yeast extract medium, enzymatic and non-enzymatic
hydrolysis isolated soy protein mediums were 3.84, 3.89-and 4.64 respectively, with nitrite degradation rate of 96.44%, 96.27% and 36.44
respectively, after 72 h. And the final pH and nitrite degradation rate of ammonium nitrate medium were only 5.27 and 8.34%. On that basis, pH
of lactic acid solution was adjusted to 4 and 3, the degradation rates of nitrite were 31.33% and 81.30%, respectively. In short, the degradation

course relied on enzymolysis and acid splitting when enough nutrition was offered. And acid splitting and enzymolysis could be reinforced when

LP was afforded to ferment solution‘under pH of 4-

Key words: Lactobacillus plantarum; simplified defined medium; nitrite; degradation

VR e — MR EUE IR, AT R AL
R, NEEEN0.2~05g BN 5 arh. 1
b, EASERER TR Ok 2 S A M RE 5 R 4R
e, TWRR AR S 2RME R A h AR AE,
g R B B CRIBRES ittt H w6523
A S T Ee A SRR, BN bAE
TN AT th 2 7 28 RS IR 51 K vs ey E e,
SRFE TR T IR 2 A Ra

WiksEEA: 2013-09-26

{E&ENY: BRp (1968-), B, 1L, BIdE, AR ARRNZESTIRE
EORUES5TE

BIREE: MR (1970-), 5B, L, WA, WIRAE: A%,
EORUES5TE

EHT, A AT LR BRT AR A IR 6 Th A R
NBIEFE: ke 95 WA B 7 & B LR T 7E % P i 3
(pH>4.5 ) X AR #h (1) B Ak 3 B R Ao
RIS B (pH<4.5 B VRS Eh 1 B i 2 B2 DARR e i
NFE. BRI ERAE IR T EREE,  WFLRRAT R A
AR R IRI R JI K TR ER A . 2N I YA ) 7L R T
MEAHER $h38 JF G R VST M J5 R, AR
R R G IR 2 30 °C H0& pH 5.5, LAY
W4 ARG Km 154 120.5 pg/mL. Hashimoto!”
S NWFFC R BB I 7R 0 T A2 v s i FLER B mT LA 2L
00 1] s JHE 5% AP R BE ) I A R 2 AR R . Jacob
Gotterup™& W& B iz« 0 2R i O A ikt 1

9 FiraT LUK = A2 I AE R £h 14 IR B Staphylococcus,

53



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

WU RIILAE 30 'C pH A 7.00 ¥38K 150 r/min (1)
SRAF R AT PRAEUR T I 5 24 U RS TR S 38 iR g P R TS
3| 6~42 U LA I EEHIF TN FURR A PR I A IR
FhINRE ST, ARTRTUF LR B PR AR MV R e R4 B P =
FRIRZ A R B D .

ARSI R AE DT AR I R b 07 18t — Bk
VRS £ AE VBRI FUAT B LP-L134-1-P (AR
LP), $R 7t HAE T BB TR AR KOIRI B Bt e VAR £
RE T TR LEANRIE TR T LP A, FEEE
TR LA AT CAHEIRT HH LP R 4% FAA U i R 2646
T IR AR 2% A DA S NE TR A P i — 20 e LR
B R AR AR SR IRIATLA,  JE ST — ol ] B PR PR A U i
FRER 7798, N DA A = SR e A S e FR T e S

1 RS
L1 R

R MEYFATE LP-L134-1-P (f4#% LP), ¥
TR TR TS MFG LI = HEpE. E

Wi TRV . KO B E AR T M iEEE <

AT BR AT WAHEREROK E L ARHER L 2 T A R A
w) s BERFIERYIR B (L AR & HEle A Vi dh AT PR 2 =] 5
BAM. ARERAT AN ED RS IRA
) ; BRIRE AR A VLI R e D e B A TR ) s
PR 4, CIRIER A A ER R A IR A5
RN R A AU R R AV ARG R A

1.2 RaRiltnss SR A B 7

12.1 ZaEik

200 g 7K, 0.03 gNaNO,.
122 RiFAsERIzRR

%ﬁﬁﬁ%mu%gé%%mm@%%%ums
g NaNO; MBS IR 194 g LRETK, 6 g M,
0.03 g NaNO»:. TKIEMEEFRM: 194 ¢ EETK, 6¢
WiItE CHERT AR B KIER, 0.03 g NaNO;.
123 # HAEA IR RIRIZ IR

BRI IR 190 g B TIK, 6 g HikibE,
4 g FEREHERY), 0.03 g NaNO,; FHER4E IR M: 190 g
FETIK, 6 g HikibE, 4 g iERRE%, 0.03 g NaNO,;
REHARM K E B EARTI: 190 ¢ KETK, 6¢
HIEHE, 4 ¢ KRG E®EM, 0.03 gNaNO,; B 5 1)
KETEEARIR: 190 g ZETK, 6 g%,
0.03 g NaNO,, 4 g B/ IRE B EE (FREL4 g
KENBEERADZLM A, IKBEHE R K
Tn#E] 60~65 °C, K4k 20 min JG A 1%o0 Alcalase B

54

PR AR, 76 60 C NHEERER 2 h BT,

124 LB HH3ERA (MRS BRIZHRA)
HIERE20 g, FREAME 10 g, FAE 8 g. HEEE 4

g BERE P 2 g MTBIRE —Hi2g. LIRANS g.

WRBREE 0.2 g+ FRFERER 0.04 g, HHIE-80 1 g Fflg 15 g,

T8 77K 1000 mL, %5 pH £ 6.2£0.2.

13 P#ES%E

PHS-25 Helil pH i, LBRIBER 2 (U AT IR A A1
IR, IR R IRA 5 TR,
SERQABTRTAR; FHAMEKER, =
ST S BATIRA ] ST AR, Eh
BRPEOGBAIRAR): ARG, SIENEE
&%ﬁ;ﬁ@1¢§\@M@wﬁé§@xao

1.4 RBH %

141 TR BORIEF R T LP IR iR

B AT )2 (ARG FRI ARG R TR 77
W T KIE TR (NaNO, BAIMA) 4 BB 4
ANHEFEIAT, O K B R K . B E R
A NaNO, (FRATTERERR THae b 45 24 h, RAMTHR
5130 min KE). LP 4% 10° CFU/mL ¥ B4 B e
B EEFH, 37 CRREFR 72 he EBIRCIREFRM
pH. V& B EU RS R e 7 &
142 FHEEATIR RIRZERT LP B
R b

Y T B8 1) DO ot A [ 2050 5 77 T R N HE T O

(NaNO, EAIIN), N KB Ei K. §hE

RSN NaNO, (BERTERERS T/ a8 152 24 h,
SEHMT BRI 30 min K)o LP 3% 10° CFU/mL [ 1A
WRFEEAP R SR 800, 37 C FESE 72 ho ERHARN
R pH. VR AR B o
143  FUBRI&AR T A BR 3h 69 AR 5,

FERIFE 2B FKFIIN 150 mg/L FIFAEER
B 3 NN FLER A 15V pH N 3. 4. 5. 6
HEETAM. K ERREET 37 CHEBMET,
S ISR I S5 2E A PP I R B IR FE AR A

1.5 M= FE

1.5.1 pH &Mz
pH B A5 KA PHS-25 FUR R, FRAEE N
E 3 I
152 FRAKNZ
TG PR R ARG
153  LAKER



R EmiB Modern Food Science and Technology 2014, Vol.30, No.3

KH GB/T5009.33-2003 hEEZE 2 s et MK 2 ATLAE Y, AR FERR IR
b, FEREENE 3 RECTA1E . EIERE IR TS RS TR 72 h WAL T &,

e win TR e I T2 b BT )
6 AR 6 ” e e«
2.32X10° CFU/mL. JR AT BE & FKGEMm B 72 -H 1k
T Excel BHHFTIAGRIESFABALER, Sk SRR TR, AR LR, . K
W EChRE R, IR BT, T LA B AT PR
) RS TR T AT O 0, AN £
* LTI ARSI SRR ZEE 12 b A
o . BB IR TR, SR
20 A FIRIRRIRACE LP AR AR B BRSSO, B, W
KRS T LP RS THIE 72 b 12-24h 14 LP RS R .

W pH. 1HH . WASEREL S =AM, SR 150

1\ 2 3)5)?%0 =) 145
6.5 &
{ £

= 140
6.0 do

2 135
&

55+ = i
T B B30 e gCEAEEEN)  —e— 280 T
—a—3H(REREE IR —e— 4#(E RIERHETRHD)

50 , 125 ; !

e VR —am 28R { L
——SHOIEREE TR —e— a#CEKVER D) S
B T a w m e B3 RMBEE R AR S BT
I ji] / h Fig.3 Changes of samples adding different carbon source in
B 1 RAmiEEE TR+ pH 935 nitrite content
Fig.1 Changes of samples adding different carbon source in pH ME 3 FTULEY, SHEFRT RIS SEL

ME 1T LR, BEBEFRR. TREREE IR SRR, BRI IR R R 1 B R AR,
Hf) pH ERG TR RE LT A 21k, 5555 72 h&: FLT SRR £5 (IBR R - BR A AEREFRIOAT 12h . 454
10K 6.20 fiti. JEEITAERE LA A RIS S fvE B, 2 T, RERBLRRIEMIAA M FANREE LP K
WMHEMEER, ARERI SR N TLRR . H% 0 BT B E Fe 564, #ERT 12 h A LP R &R, T
T FERERE TR pH MIT6I 6.32 FF%3] 72 h J5 B Tk St A K. AR, BRI BERE
(1) 5.46. 5.24, HAEFEFRHUAT 12 h AR FREBENH fRMIZEAVE ISR ASRR L B Y. 12 h J5E SR
o EHEZ AR PR R E TR KT VIFTHARSER, REIRl P iBE e R AR, LR
FEERAE J1ARR, AGRICUESAE REEHEBRIR IS 7 44 RANMAE K P REER SR TR, MOANRR & =R

'~ LP ARREIEH MR, FERSE . Ak, ARSI MM THAIESE T FLEL B A Re A
70 s 4 S B 4 <A L
| L, flﬁﬁ%ﬁ&m{’ﬁﬁ%fﬂﬁ;ﬂﬂﬂﬁiﬁﬁﬁﬁﬁ IR BT AL
a'—_-!\ 5 Lo
2 4 22 WEERFE R IAE LP AR
|
| AL
¥z —v— BRI —e— 26(HI AR o I
D5 s 3u(HERE ) —e— 48RRI FLATF BRI IR IS LN - 6 % B> R >
0 . n 36 am w0 5 UL, TIXORE (RERE). 2B (CEKiER) SEAN
i) / h 2 B A HH KA B RE A A BRI, WA E T —2P
B 2 RiRERREE SRR AT PRIG IR B AR RIR,  (EAN R IR R
Fig.2 Changes of samples adding different carbon source in SE 72 h N pH. WL WAHRREE SRk, 458
viable cell numbers WK 4. 5. 6 AT7~.

55



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

6.5
6.0
5.5
5.0
4.5
40|
35
3.0 [ —w—1# (B2 —a— 24 (W)
25k —h— 3% (WA S B ) —e— 48 CREAR D S i 8
2.0 1 1 L L 1 L
0 12 24 36 48 60 72
i E] / h
& 4 SMEAERER A ERIRETRT pH BT

Fig.4 Changes of samples adding glucose and different nitrogen

pH

source in pH

ME 4 FTUE H, MERRESE IR pH ERE 7R
FEHPRIFLE 5.50 Zeta, FFTEWIRA AL, RIS
AREAE R TCHEIFSEAE LP WRMA K. BRI
BRI BEM SR G B EAR IR pH MR
HECAM N, 159% 72 h JYIREREZE 3.80 Zid . AREEAR
R B EE E R IR pH R B AN 8008, 72 h
JabEZE 4.62. =MANIEEETRRAERT 24 h A pH )

TR, 24 b pH Wi PLE BIEE 24 h <

JaRE IR E TR LR R . N pH 1R
FRIREERE, LP HEAIH K E 73 & AN RSCR B,
MRS SRR GRS S EA S AR M
MR ISR . 2 RS, HoRe s (e i 4l
KR

9 r—a— V(EERFIEY) —— 38R K B )

| - W) —O— SHCARRR I G Ay B D)

§T 8 / (logCFU/MmL)

0 12 24 36 48 60 72
8] / h
& 5 HmEEERA A REREF R ER R
Fig.5 Changes of samples adding glucose and different nitrogen

source in viable cell numbers

HE S ATEAE Y, 72 h NSRBI T i 1A 4L
—H 2 -, 72 hEE RN 2.2x10° CFU/mL.
JRBEUR . Ho—, LP ANBER AR A E A BRI
ARy BT, BERE RPN IR B I
FHEIN AR TR 2 NPT S SRR BT R TR, e 8R
PRGNS TR PR R L,
Pk BE it w2 FURR B 4 & B A E . 1AL
RIREE TS BB A A N S IR J5 R e

56

Foe e T, HhEREma. B K08
WA LP A KRB R GF, (ERFFRMD 72 h W AR =
WPEIATIE 10° CFU/ML . REEMEN K G0 B R (R 97
AE B = ATk 2.19x10° CFU/mL, #iH K5
B ER A AR LP BOR5E A B e .

150

120

90
—y— I#(EEEH L)

AR L 7 4t / (mg/L)

160 - —a— 2H(HIRREE)
—a— 3H(EHRE I A B )
3ok —e— dH(ARBHRR I N A B E )
0 1 1 1 =

0 10 20 30 40 50 60 70 80
8] / h
B o AR NIRRT R A & BT
Fig.6 Changes of samples adding glucose and different nitrogen
source innitrite content

ME 6 FTLUE h, TERRELEE IR LP X IEAHER
IR IR 2, KE9R 72 h 5 AR ER A A
150.00 mg/L "R#%] 137.49 mg/L. WSEREH% 7:0+ pH
HICHIRHIAA, HiREBER Rl it —E 2 T %
G, W LP X VAR R PR BRA A PSS,
WEAHPREREAAAR N T RHER IR TR LA IR 1
MR R, ERIFRINNT 24 h W NRIEEE RO (5
BEFRBT pH AR — B0, B5597 72 h 5 IEAHER &
B 530 mg/L. B RS B R B R FR D
VAR Hh B AR AR T B B4, 1597 72h 1
AEIAF] 4.40 mg/L HIRRAR/KT- o ARBERET K 8 5%
FRR P AR EL & B BAD NS, 72 h 5 LA
AR NAE 9536 mg/L. Z5&E 4. 5. 6 /K,
PR PR R 273 8 B R TR Bl O K =7 B R g
g I LP IR X LP BRI GEAE ) th AR ]

B GEEEEF— M ELD.

23 ABBBUBRENHAR

ME 7 v LUE H, FLERIEH pH BEAE I [A]FE
KOV AEIR #h & B o AN R B N R, 22 ORI
HNFEARIEAL . FLIRIEW pH BUE, WRIREES
NSRRI JRE IR E R
R B R BRI BB AR SR H 1. AT AL
FRVIE pH 7E 5 S A BRI, TASIREE S E1E 24 h
W FFEAE 20 mg/L, FEMFRCRAIE. FLRRERAY]
46 pH 5 4 I, JHCE 24 h JE WAERRER &80 N &
% 68.67 mg/L. FLERVAILE pH N 3 BHLAERR Eh &
B NIRRT, CE 10 h JFRIATEE] 18.68 mg/L,



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

24 h 5 ) ABRR 2h PR vk 31 87.3%.

1004 . .
—~ 80 : i
=
2 —
= oo — LI
& —=— I*(H]lipH H6)
22 40F —— 2%(YJUfipH N 5)
& —v—3*(¥]lipH i 4)
% 20k —e— 4*(H]lfipH M 3)

1 1 1 1 1 1 1 J

0 6 12 18 24
18] / h
&7 A6 pH FLERARPEARIE FHERELRE ILLER
Fig.7 Variation trend of nitrite degradation in lactic acid
solution with different pH
235 LP 1E ] B 57 5 v B pp A R SR B8 P 40

BRI pH AE 5 LA, FUBRAC B S I3 B0 A
PR #h R PR PR 5SSt LP PRI R A FH AR
55, WAHERERPEME AR . ft4h LP IE TR
REAR A LP PR i85 75 pH P 2 4 BLLL NI FR I Al
R, LI B AR P 2 W25 R, B3I,
WAHMRER A RRAEH] o

3 ZHig

3.1 LP 7E R SRAERIEME L AR K. PRS2 24
B, AR ERFEAR RN 6.7%. LP SASFAIBRIR AIF]
FATEGLN: BbE CEIERE) ~0U GERD >%*J§/}
KIERD) o

32 LP PEMRIEARSER L AT 7500 TR N BIR R A
MURIR . BRI, BEARIE 1N 5 B B 5 7RI
HORAER SRR EEE 72 h JE TR 96.44%. 96.27%, A
BEAAE V) K &2 00 B AR L RG FRU B A 32 0. 36.44%, HH UL
AL, LP X EUEMA A : IR ~BiHi 5
(1)K 553 B R T > oR AR (1) K 7 40 B9 R > T R e
33 3%£$ﬂ 2% AHLEIRRI AT 7850 it4h LP 4K
FEIR | PR AN IRERRCR R . B INFLIR VAW
pH N 4 I 24 h JE WP AERRER P A %04 31.33%, pH N 3
I AR 2T IK 87.3%, MR LA Eh R R 4T

34 EFRMARER LP &K, FERRZ I Lk
W E IR TE AL LP P IRE 4 BiL RN
Koo TERRIEASER £R R R AT

[1] Li Ling, Wang Peng, Xu Xing-lian, et al. Influence of Various

Cooking Methods on the Concentrations of Volatile
N-Nitrosamines and Biogenic Amines in Dry-Cured Sausages
[J]. Journal of Food Science, 2012, 77(5): 560-565

[2] Cockburn A, Brambilla G, Fernandez M, et al. Nitrite in Feed:
From Animal Health to Human Health [J]. Toxicology and
Applied Pharmacology, 2013, 270(3): 209-217

(3] SRHEE XM, A AN, 55 Y60 35 rh IV A I e AR RIT 9 2k Je (1. 30
A iRHL,2007,23(7):63-65
Wu Hui, Liu Dong-mei, Yu Yi-gang,et al. Review on Nitrite
in Pickles [J]. Modern Food Science and Technology, 2007,
23(7): 63-65

[4] BRERTT,IB TS E, e, 55 FURR 1A AR AR Sh AL L F 70
[J]. & 5 KAk, 2002,8(28):27-31
Zhang Qing-fang, Ch al. The Study on
Mechanism of Nitr& Degradation by Lactic Acid Bacteria [J].
Food and Fermentation Industries, 2002, 8(28): 27-31

(5] ZENIW, 5 i, g, A FLIR DL A R 34 T g ) 46 K%
B2 )], o AR, 2011,1:58-60

Gong Gang-ming, Lv Yu-tao, Guan Shi-min, et al. Preparation

i-yu, Zheng Ya

and Properties of Nitrite Reductase from Lactobacillus [J].
China Brewing, 2011, 1: 58-60

[6]7 Atkins P, Overton T, Rourke, et al. Inorganic Chemistry 4th
and Karen Biological Inorganic Chemistry [M]. New York;
W.H.Freeman & Company, 2006

[71 Hashimoto T. The cause on the abnormal accumulation of
nitrite in pickles of Chinese cabbage(Brassica pekinesis Rupr)
[J]. Journal of the Japanese society for Food Science and
Technology, 2001, 48(6): 409-415

[8] Jacob Getterup, Karsten Olsen, Susanne Knochel, et al.
Relationship between nitrate/nitrite reductase activities in meat
associated staphylococci and nitrosylmyoglobin formation in a
cured meat model system [J]. International Journal of Food
Microbiology, 2007, 120(3): 303-310

(9] DK FANE. — BRI LA B B0 A AR PRI S [0]. 2Lk
Rl 5HAR 2004,2:49-51
Bu Yong-shi, Guo Ben-heng. Studies on the Biological
Properties of Lactobacillus casei [J]. Journal of Dairy Science
and Technology, 2004, 2: 49-51

[10] SN FLER A B —F= Ak . BOARMIN I [M]. A 27 Tk Al
#,2007
Zhang Gang. Lactic Acid Bacteria [M]. Chemical Industry
Press, 2007

57



