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Impact of Different Conditions on Biodegradation of
Biogenic Amines by Two Lactic Acid Bacteria Strains
MAO Shun,HUANG Li-yuan,ZHANG Hui-chao,LI Rui-ting, WANG Yong-qin, LU Shi-ling"

(Food College, Shihezi University, Shihezi 832000, China)

Abstract: To explore the degradation of biogenic amines by Lactobacillus plantarum and Lactobacillus salivarius in different
circumstances which had been isolated from from Xinjiang smoked horsemeat sausage.High performance liquid chromatography
(HPLC) was used to detect the degradation of biogenic amines by the two strains in different conditions ( biogenic amines
concentration , initial pH, temperature,, NaCl and ethanol concentration) . The results showed that when the concentration of
biogenic amines at 200 ~300 wg/mL, the bioamine degradation capacity of the two bacterial strains reached the maximum
basically. However, the ability of the two bacterial strains to degrade biogenic amines gradually decreased when the
concentration of biogenic amines was more than 300 pwg/mL, but the ability of Lactobacillus salivarius to degrade biogenic
amines was significantly higher than Lactobacillus plantarum(p <0.05) ,which had higher biogenic amines degrading activity at
pH6.5 and 7.0, respectively.In the environment of temperature ranging was 30~40 °C , two bacterial strains could keep most of
its biogenic amines degrading activity. The biogenic amines degrading activity of Lactobacillus plantarum and Lactobacillus
salivarius could be strongly inhibited when the concentration of NaCl and ethanol more than 8% and 4.5% , respectively.So,
comparing with Lactobacillus plantarum , Lactobacillus salivarius emerged out to be more suitable for commercial starter cultures
with lowered biogenic amines because of its better biodegradability.
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RS A% ok, 32 E Sigma 20 H] ;MRS £53R5E db
B A R N FD

LDZX-40 BISNy R TJZ8R KR iR E
JTAR ) s ZHWY 1111 RUPE b 538 A 75 2 E R BY
FEVR W A% R Wy AT AN RR i 3 BR 4 A
LC—2010AHTAY = 8 W AR (i A H AR Sy A 4N Al 5
DNP-9272 AUEH RG24 Lk =G RA Al
KQ-250BRU# f5 P il et VTR R A 2n Bl A R
JNEUB=7 #Y pH 3 EEIZEZFIHT B F]
1.2 XLWH*E
1.2.1  @EmiAE (HPLC) 56 iE P P R fi 2B W e g
12,11 A=Y Rehn s W g el 43 90 1EE ) e B R
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Table 1 ~ Gradient elution program
PEMET ] (min) A A(% ) A B(% )
0.1 35.0 65.0
5.0 25.0 75.0
20.0 0.0 100.0
24.0 0.0 100.0
25.0 35.0 65.0
30.0 35.0 65.0
WA RN g b5

123 fhAd x5t s fh A Y RE I BEfRAE T 43 5 B il
S PR AR W e vk BE R 100 . 200, 300 . 400 . 500
600 we/mLi¥) MRS 55 723k, K 45 6 1.2.2 F g #h
FWAER 1 mL + MRS 3532 585(9 mL) b, 475 pH
A 6.3 ,7E 37 C 4414 FRE3E 48 h, X B ZA A BEFh 2L 0
B BURE AW 2 mL, 12000 r/min 5.0 10 min, &.0»
JEHU T mL VSV, H 1 mL & &L (0.4 mol/L) B &
IEW IR ST LA R A W REAE R S A W, 2 )5
2 1.2.1.2 I 440, -20 CHEEGLRAF R, 2249
JYE 1) 5 e s R FH R SR e
AR (%) =2 x 100

1

S W AN A W B iR 6 RBEE s W, SR T AR
Wy e PR AR i 2H
1.2.4 JREXT AV RFEMSET R 1.2.2 MR
TR 1 mL B & A 8 Fh A4S 100 pg/mL (1)
WK FRE A PR pH 2Ry 6.3, 43 JI7E 22 .27 .32 .37 |
42 CHEM IR 24 h, X4 R R A=Y, B
B 1 mL, B KR, EE 3 A5G B E IR AT, 7E
37 °C %557 48 h J57E MRS [E {4455 3% 3L T MMOoPHit
B, HoAaPRER 1.2.3,
1.2.5 pH XYM B 1.2.2 (R
FWAEFR 1 mL 3 E 4 8 PA Y4 100 g/ mL 11y
AR IR, 438y pH 8 5.5 .6.0 .6.5.7.0.7.5,
TE 37 CHE3E 24 h, SR RIEFr A e . AT
[ 1.2.4,
1.2.6  NaCl ¥R hnsmXd 2B Wy e B i i sz . o 1.2.2
BIREAR PP T IR 1 mL B &5 A 8 Fh A ¥y e 4%
100 g/ mLI R AR RS 35 36 b, Ui NaCl i FC gk 5 43
B 0.2% 4% 6% 8% ,¥E7 pH N 6.3 ,4E 37 C1%
24 h X RN AEY NG, HARERER 1.24,
1.2.7  ZBEXT ARG K 1.2.2 By AR AR
FWAER 1 mL 2] E&A 8 R A4 100 pg/mL i)
AR TR IR B I, BN & B vk B 430 S 0.1.5%
3.0% 4.5% .6.0% , 5 pH K 6.3, 7£ 37 C 5 3%
24 h, X RELH AR A e . A ERAER] 1.2.4
1.3 #EE

T B 38 o SPSS A4 4E 143 #T, >R Origin
8.5 YEE , XS+ N £ H HL R TE 5% K- PEAR Ak
AR ZEZR B EM, DL p <005 hExHEIE,
p>0.05 J2E AW, Ll p <0.01 2250 2, i
A EE I E 3 K.
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Table 2 Two strains on the degradation of biogenic amines in different concentrations of biogenic amines

A e — ORISR RO TR PR AR BRI R R MR
(pg/mL) (%) (%) (%) (%) (%) (%) (%) (%)

100 HFLAFE 3371 £0.08* 1571 £0.04"> 18.64 £0.07" 23.09 +0.08" 23.68 +0.10" 18.34 £0.07" 14.30 £0.07" 15.85 £0.09"
MERFLATE 28.92 £0.04" 25.85 £0.04* 2778 £0.07¢ 31.80 £0.08* 30.74 +0.07° 32.13 £0.06* 264 +0.17° 2521 +0.11*
200 HPIFLATE 4170 £0.07*  19.60 £0.08" 25.70 +0.06” 35.90 £0.08* 22.13 £0.10" 22.07 +0.56" 14.64 +0.06" 15.27 +0.05"
MEEFLAF B 28.53 £0.06"  23.37 £0.04°  30.84 +0.04* 31.14 £0.06” 36.53 £0.06° 29.34 £0.06° 27.27 +0.11° 25.43 +0.04*
300 HWFLAE 4173 £0.04° 16.28 £0.07" 2875 £0.08" 26.77 +0.06" 21.11 £0.06" 19.29 +0.05" 16.25 £0.08" 16.40 £0.14"
MERFLATE 29.44 £0.03" 2145 £0.02* 3543 £0.04* 3024 £0.05° 31.49 +0.06° 29.44 +0.07* 27.33 £0.27* 23.24 +0.10°
400 HYIFLAE 3821 £0.06° 1553 £0.11" 23.61 +0.07" 20.76 £0.06" 22.24 +0.10" 1847 +0.06" 17.26 +0.05" 17.78 +0.12"
MEVEFLAF I 28.39 £0.05”  18.50 £0.04* 27.93 +0.06° 28.79 +0.06* 29.16 +0.03* 31.76 £0.03* 28.29 +0.09* 29.56 +0.18*
500 HFLATE 3521 £0.05* 14.51 £0.06" 23.38 £0.08" 17.29 +0.07" 2125 +0.07" 18.45 +0.04> 17.35 £0.08" 17.30 £0.08"
MERFLATE 2635 £0.04" 1847 £0.04* 23.55 +0.04* 27.59 £0.07° 26.41 +0.08° 31.72 £0.07* 24.70 £0.12* 29.34 +0.11°
600 FEWFLF A 2749 £0.12° 1374 £0.03> 21.45 +£0.02* 15.11 £0.07"> 20.19 +0.08" 15.89 +0.06" 15.34 +0.10* 16.21 +0.07"
MG FLAFE 22,74 £0.06"  18.81 £0.07¢ 18.37 £0.02" 26.49 +0.06* 26.06 +0.06* 27.58 £0.05° 23.26 +0.11* 25.35 +0.26*

1 Rl — B [E]— VR B T R R R R 22 57 3% (p <0.05) .
2 ZREHW — B, R34 R 33.64% F133.61% . (H (A
21 AR B R RS B A W i Y PR AR FR PO, MR FLAT B 0 B g s S T ZLAT B, 7E

M 2 AT LA, B A 4 e v B 1) 18, T Ak
RN A W e R KA i R 1 Se G I BB s /b . 24 4E W)
JHiz v BEETE 200~300 g/ mL i AR T A= 2 iz I8 it e
FEACIR B F K, i 24 A= 4 e i B2 KT 300 g/ mL B
TR T (536 A= 42 JHe 1) B D 3B T D/ ) o AL LA TR o)
€012 V1) e i BB 0 W 35 v T ME VR FLAT IR (p < 0.05) , 24
e BE 2y 300 g/ ml B [ i 5 e Ik Bl 41.73% .
T FERT 2R £ B e L7 W% Ll I I % SV e FnokS
JY 3 figt 5 TR, AH XS T A8 ) AT T, ol o LA TR R B i
TEAT M RERERE T (p <0.05) | X 21 e F1 1 e 1) e I o
fFE R AT 43 B3R B 36.53% F132.13%

YAV, B T AR (O T T2 AR W) FLAT T R B
H B BB ARRE T, X T AR AR W e, 14 0 e R L AT
B2 B MY B AR 1) [ 7 BE /7. Bartkiene %5 fH T
Lactobacillus plantarum ZY —40 BN 6% o 75 1z v & iz
I i 4 25 R BRAIR 70% L, {EAS S g 1 e ) BUER
Zhang %5 F 5T 2 W, A B AT 22U 1A Ab B B
VA 2 s /0 B FR B AR T, 7 AR B S LA FL IR T Ak
VA 2R TA , W {5 5 i A1 2 0 vb ot 1 i S R
ARS8 A B o AR Tt ok DU 1 9 3% v L R oA T
3T W, Lactobacillus plantarum M6 HE N 5 R V& fift A=
Wil , R AR 5 swf 1 BEDI S5 DIAH G, R B sulf 1
PR 38 7 WA AL 50 25 5 2 A3 A TR AR 22 ) X A=
I 1) 5 i BB 0 A7 A 2 7, HE DU 3 AT e R AR 4 L AT
TR IR I8 LA TR 6 A 4 e 2 it e 0 A TR] 89 Mt P, EL
AN HE R H AL A A= 0 e e fi L o) B PR 3= 52 0
22 REMEYRERBRIRNZN

Tha X VA A T IS8 i A= 4 B (¥ s e DL P 1, AT LA
H PRIAR B AR TE 32~37 °C i Bl P X 2B W e A3 5 e 1 o
fifp SRS i 125 X BB ], [ it BE J1 4K 52 B AS [R) R 2 1Y)
il o A A P FLAT R R A SR de B S 1 A A e S
01 R e, BRAE 37 °C B ik 3] e A4 A i SR, [ i
FA3 K 42.55% Fll 36.62% 5 M FLAT B %o 2H e i~
Wz K it 260 R F5 4, AE 32 °C I X 2L Iz I i 3 ik %)
38.63% , i X J7 e 1) o F 5O R AE 32 F1 37 C B JL-F
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Fig.1 Effects of temperature on the degradation of

mixed biogenic amines by Lactobacillus plantarum( A)
and Lactobacillus salivarius( B) strains
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VR LAY VR 5 i 26 i SRS i 1 B i pH o 6.5, X 7,
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FRPEEREE TR AR AT IEA B
45 -

-A — . n
wr —— i
35-_ - *\v +$Ztﬂ§
s F T il
S - i
2N - /ﬁﬂ
Eos| D1
=0l L \:\4 = iin
5L =it
r ®
Il Il L Il L Il Il
055760 65 70  7s
pH
40 -
. B
e S
351
L .
@30 A —a Ll
~aa — \ ——
N —— 71l
Eap T A il
N — ~ —— K
20 - ,/ —e—fhlk
15- Il Il Il Il Il

5.5 . 6.0 . 6.5 . 7.0 . 7.5 .
pH
K2 ®hh pH XA FLAT IR (A)
R FLAT T ( B) B AR 5 2 0 P F) 2 )
Fig.2 Effects of initial pH value on the degradation of
mixed biogenic amines by Lactobacillus plantarum( A)

and Lactobacillus salivarius( B) strains
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BT A ARER 19 ¥ B8 V15 61 P9, Bk 2B 0 3 1 LT 32 410
il o NaCl ZEf k4 K b AR S 224, 915 i R 4
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ERERRAR A M e 60 & B, 24 NaCl ¥k TE 5% ~20%
A, I PO 3R T 1940 2 e 7 A ER OO L Stk
WA ER T , B 78 i AT B8 A1 1 92 T 1 2H 22 198 5 48
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mixed biogenic amines by Lactobacillus plantarum( A)

and Lactobacillus salivarius(B) strains
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Fig.5 Effects of external conditions on the growth of 2 strains
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