Research Paper _

Acta Microbiologica Sinica
51(7):956 =964 ; 4 July 2011
ISSN 0001 —6209; CN 11 -1995/Q

http://journals. im. ac. cn/actamicrocn

1 1 1 1% 1 2%
1 071000
? 100083
. ¢ )| (Lactobacillus plantarum) 121 (Lactobacillus pentosus) ML32
B ] S )| 121 ML32
65.9% 64.9% N
o 121 ML32 pH4 5 87.6% 89.0% .
Ca’*  Mg™* 0. 05mol /L o
90% . N N TCA SDS
o 70%
121 A )|
1 Q938 A :0001-6209 (2011)07-0956-09
: > o El-Nezami
o Goldin (L. rhamnosus) LGG
(L. acidophilus) 1 2- Bl
(DMH) 2. 79% ‘.
PoolZobel
DNA s
P450
\ DNA T
8
* . Sreekumar
(L. gassert) TrpP- (
) 80% o
(863 ) “ (2008AA10Z335)
o Tel: +86-312-7528439 ; E-mail: zhangbolin888@ 163. com peijw@ yahoo. com. cn
(1985 -) o E-mail:qiyeq@ 163. com

120110226 120110320



i (2011)51(7)

957

1
1.1
1.1.1 : (L.
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caset) (L. helveticus) ~ (L.
acidophilus) 14

(CICC) ;2 (E. coli)
1.1.2 (=99% Sigma) .

(Sigma) « (Sigma) . (
)~ ; (Angilent1200) +

( ). Luna-C18
(4.6 mm x250 mm 5 pm Phenomenex) .
1.2

14 4% MRS
37C 18 - 22 h. 3%
LB 37°C 12 - 16 ho
(4°C 5000 x g 5 min)
2
5 x 10’ cfu/mL.
1.3
1 mL (4°C 5000 x g
5 min) 900 pL 100 pL
(100 pg/mL) 10 wg/mL
o 37°C 4 h (3000 xg
5 min) o 75°C
150 pL 500 pL
10 min o -20C
HPLC °
10 pg/ml (1 mL) o,
N 299 nm
39.9C 1 mL/min 10 pL.
(%) = (
- )
/ x 100%
1.4
16 1.2 1.3

1.5
.30 2 (5 x10° cfu/mL)
121 M132( )
(10 pg/mL)37C 1.2.4.10.24.
48 h. @ 2 5 %107,
5x10°.5 x10°.5 x10"°.5 x 10" cfu/mL
(10 pg/mL) 37C 4h, @ 2
(5 x10° ¢fu/mL) (10 pg/mL) 4°C .
20°C \37°C \50C 4 h.
0 )
2 0.1 mol/L
(pH 3.4.5.6) Tris-HCI (pH 7.8.9)
(100 pg/mL) 10 wg/mL
37°C 4 h 1.3

0.05.0.1.0.15.0.2.
1 mol/L CaCl, MgCl,

1h 1 1.3 o
1.6
"D 2 100°C
15 min;® 2 mol/L HCI
90 min 2
1.3 o
2
@ 10 mL 8% SDS(  10% TCA)
10 min( 20 min)
6 ;@  0.05 mol/L
(Nal0,) 4% 12 h 2 ;0
10 mg/mL 10 mg/mL
0.5 mg/mL E 4 mg/mlL 40C
(150 x g) 4 h 2 @

0.3% TritonX-100 (0. 05 mol/L Tris-HCI1
0.3% (V/V) TritonX400 0.0002 mol/L NaCl 10%
(V/V) 1 mol/L. Na-EDTA pH 7.2)4<C

12 h 2 2

(4 mg/mL) 4<C 24 h o
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1.3 o 1
Table 1  Percentage of BaP bound to different strains
( 5 %10° ofu/mL Species Strain The percentage of BaP-binding /%
L. plantarum 121 65.9 +1.23
1 mL) L. casei D400 26.1 0. 36
HPLC o L. acidophilus 1132 10.2 +£0. 66
1.7 L. plantarum ZJ1 9.6 +1.87
2 3.2.5.1.5. L. pentosus SDh6 17.7 £0. 87
L. helveticus LH=2 43.4 +1.63
1.0.3 g/L ( L. pentosus SN23 32.7+1.63
500 mL KH,PO, 6.8 ¢ 0.4% (W/V) NaOH L. plantarum €33 27.4+1.98
pH 6.8 I L L. pentosus ML32 64.9 +1.28
1 g/loo mL 250 U /mg) L. helveticus LHA4 8.4 +1.48
. pentosus 28 3.8 £0.86
5x10%cfu/mL 37°C 2.4.6.8 h e pent * !
L. caset Y52b 43.9 +1.87
1 1.3 L. helveticus H4 49.6 £1.23
° L. plantarum B37 34.9+1.78
2 pH 1.5.2.5.3.5. E. coli M2 23.4 £0. 88
45 ( 10% (W/V)HCI E. coli 33 19.8 +1.53
pH 1 ¢/100 mL. 10000 U/mg) 121 MI132 3
5 x 10° cfu/mL 37°C 1.2.3. 24 h ) . EL-Nezam
4 h 1 (L. rhamnosus) LGG LC-
i 705 Bl 0 h
1.8 78% .
SPSS17.0 B1
¢ N 6
3 ° 2.2.2 1B 121 ML32
10" ¢fu/mL40" cfu/mL
2 o 10" cfu/mL
HPLC
2.1 Sreekumar
1 14 2 o Sreekumar
(L. plantarum) 121 (L. S
pentosus) M132 2.2.3 : 1-C 4C -50C
65.9% 64.9% (L. helveticus) 2
LH4 8.4% » (E. coli) IM2 o
F33 o Zinedine 25C
(L. plantarum)121 B1 15C  37C
(L. pentosus) ML32
o o Zinedine
2.2 B1
2.2.1 I 24 h 2 0

24 h

99.1%  99.8% ( 1-A).
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Fig. 1 Effects of incubation time(A) cell concentrations of strains(B) temperatures(C) and pH
(D) on BaP bond by strains 121 and ML32.
2.2.4 pH: 1D pH 3-5 :
ML32 pH 4 -5 pH pH
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80% . pH 5 2 7
o pH 7-9 2 2.2.5 : 2-A 0.05 mol/L
o Ca’*
o pH Ca** 2
1 mol/L 98. 4%
o o
OStrain 121+ ## gy 0E 100 | OStrain 121 = -
100 I @ Strain ML32 . @ Strain ML32  #%
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% 57
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g 8 ol
5 st g 5
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Fig.2 Effects of Ca’>* (A) or Mg’>* (B ) concentrations on B (a) P bond by strains 121 and ML32.

Note:” 1P <0.05 *:P <0.01 compared with strains without treatments.
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99.7% . Mg** 121 ML32 25.2% 32.0% .
Ca’" ( 2-B) 2
0.05 mol/L Mg>* 2 52.9%
o 53.6% - 2
2.3 6.9% 5.2% -
2.3.1 :
2 2
2
Table 2 Percentage of BaP bound to viable cells heat-ireated and acid-treated bacterial cells
The percentage of BaP-binding /%
Strain Treatment
Viable Acid-treated Heat-treated
121 No treatment 65.9 +2.01 91.6 £1.23™ 68.2 +2.21
After 1 wash by benzene 6.9 £2.45 52.9+2.30™ 25.2£2.65"
ML32 No treatment 64.9 +£3.00 95.0+1.36™ 61.4+1.35
After 1 wash by benzene 5.1+2.36 53.6£1.57 32.0+1.75™
Note:” :P <0.05 ™:P <0.01 compared with viable strains.
2.3.2 2
3 2 o
o TritonX-400 65.4%
< SDS 62.3% - TritonX-400
2 90 % o TCA.NalO, TCA
TritonX 400 80% 17.5% 17.0% o
£) . .
3
Table 3 Effects of several pre-treatments on the ability of strains 121 and ML32 to bind BaP
The percentage of BaP-binding/%
Bacterial treatment Strain 121 Strain ML32
Supernatant After wash by benzene Supernatant After wash by benzene
Lysozyme 99.0 £1.42 30.0£3. 10 99.9 +£2.36 26.4 £3.20
10% TCA: 100°C 20min 90.3 £1.36 17.5 £2.63 88.6 £2.17 17.0 £2. 65
NalO, : 4°C 12h 85.6+1.02 31.4 £2.56 83.6 +1.89 26.2£2.13
8% SDS: 100°C 10min 93.7 £1.78 33.1+2.75 90.5+1.76 20.4 £2.22
Alkaline protease 77.4 +2.31 35.3+£2.34 80.3 £2.56 29.3£2.71
Neutral proteinase 86.5 +2.10 37.1+£1.98 73.8 £2.33 31.1 +2.47
Pronase E 87.2 £1.66 35.7+1.77 88.9 +2.45 31.6 £1.69
0.3% TritonX-00 88.3 £2.03 48.5 +2.31 88.1+1.56 46.9 +1.78
0.3% TritonX-400 and then lysozyme 97.3 +1.69 65.4 £2.45 93.5+1.63 62.3 +2.10
2.4 (P >0.05).
2.4.1 : 4
121 121
(P <0.01) M1.32 MI32 .
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4 121  ML32 (P <0.05)
(P>0.05) ML32 121
Table 4  Effects of trypsin on BaP bound by 2

strains 121 and ML32

) The percentage of BaP-binding /%
Strain o an oh oh 121 ML32 65.9%

121 59.6+1.67 69.1+0.96 68.3=x1.21 74.3x1.46 64.9% 2
ML32  66.3x1.30 63.2£1.78 57.7+1.63 64.0=1.10

2.4.2 5
121 o
5
Table 5  Effects of bile salt concentrations on BaP bond by strains 121 and ML32
The percentage of BaP-binding /%
Strain t/h Bile salts/(g/L)
0.3 1 1.5 2.5 3
121 2 76.5 +0.98™ 73.9£1.307 70.7 £1.06 74.6 £1.65™ 73.6 £2.06
4 65.9 +1.37 66.0 +1.30 65.5 +1.67 72.0 +1.32° 78.6 £1.69°
6 65.0 +1.98 72.2 £2. 14" 68.4 +1.37 74.5 £0.86™ 74.8 +1.73
8 72.2 +£1.45 79.2 +1.82" 79.9 +1.23™ 75.5+1.97™ 79.4 +1.58"
ML32 2 65.9 +£2.03 69.4 £1.69° 85.0 +1.68™ 75.0 £1.77 66.3 +1.93
4 79.8 +1.66™ 83.0 +0.88™ 81.7+1.87™ 89.3+1.63™ 79.7 £1.20™
6 70.1 x1.43 75.9 +0.96™ 76.6 +1.29™ 73.6 +2.00° 74.5 £1.65
8 75.0 +0.78™ 84.6+1.46™ 78.9 +1.12™ 76.3 £1.34™ 79.4 +1.44™

Note:” :P <0.05 ™:P <0.01 compared with strains without treatments.

2.4.3 : 121 pH 6). pH
(P<0.01) . ¢ pH
ML32 (P <0.05). (
pH 121 ML32 6) 1D o
(P <0.05)(
6 121 ML32

Table 6  Effects of artificial gastric juice on BaP bond by strains 121 and ML32

The percentage of BaP-binding /%

Strain t/h pH
1.5 2.5 3.5 4.5

121 1 70.3 0. 63" 76.0 £1.26™ 73.4 £0.38" 78.1+1.45"
2 71.8 +1.32° 76.1+1.19™ 65.5=0.46 68.7 +1.67
3 79.1+0.56™ 87.2+0.39™ 81.1+0.32™ 83.9+1.32™
4 83.1+0.98" 88.4 +0.64™ 73.8 £0.59™ 84.6 +0.87"

MI1.32 1 88.3+0.71° 78.6 £0.58 80.2 +0.97™ 76.0 £1.88°
2 70.2 +0. 84" 78.6 +1.35™ 81.3£1.34™ 86.3+1.77°7
3 85.5+0.59™ 83.3+1.29™ 87.8 £1.56™ 89.1+0.89™
4 91.8+1.30™ 92.9 +£0.47™ 89.2 +0.78™ 89.0 0. 64

Note: * 1P <0.05 ™:P <0.01 compared with strains without treatments.
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Binding of benzo(a) pyrene by Lactobacilli strains

. .1 . 1 . . 1 . . . 1% . 1 2%
Yeqiong Qi°  Jiatao Zhang  Xianghui Pan  Jiawei Pei Bolin Zhang
" College of Food Science and Technology Hebei Agricultural University Baoding 071000 China
? School of Biological Science and Biotechnology Beijing Forestry University Beijing 100083 China

Abstract: Objective We studied the ability of Lactobacillus plantarum 121 and Lactobacillus pentosus ML32 to bind
benzo(a) pyrene. Methods The percentage of benzo(a) pyrene bound by the lactobacilli strains was quantitated by
HPLC after bacterial cells and benzo (a) pyrene were co-incubated in MRS media at 37°C for 4 h. Results The
percentage of benzo (a) pyrene-binding was 65.9% for 121 and 64.9% for ML32. Physical factors affecting binding
ability included incubation time temperature bacterial cell viability pH and concentrations of Ca®* and Mg**. Different
chemical and enzymatic treatments to cells affected the binding of the two strains to benzo(a) pyrene. The simulation of
gastrointestinal environments showed that the binding ability of the two strains depended largely upon pH and bile salt
concentrations but less upon treating time. Trypsin had only influence on the ability of 121 to bind benzo(a) pyrene. The
presence of benzene in washing cell impaired the ability of the two strains to bind benzo (a) pyrene.  Conclusions
Strains 121 and ML32 had potential to bind benzo(a) pyrene.

Keywords: Lactobacillus strains benzo(a) pyrene binding
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