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Influencing factors analysis and effect evaluation of
Lactobacillus strains to bind plasticizers

ZHAO Li-Li® HE Xin-Li® YANG Jia-Yue ZHAO Hong-Fei* ZHOU Fang
ZHANG Bo-Lin

(School of Biological Science and Biotechnology, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study was designed to investigate the binding of two Lactobacillus strains,
i.e., L. acidophilus NCFM and L. paralimentarius 412, to plasticizers. Several factors which affect the
ability of the bacteria to bind plasticizers were also detected. [Methods] HPLC was used to detect the
binding efficiency of two lactobacillus strains to three phthalates plasticizers, namely DEP, DBP and
DEHP, respectively. The adsorption conditions of two strains to DBP were optimized when the
bacterial cells were subjected to heat, acid or NaCl treatment. [Results] Two Lactobacillus strains
showed an adsorption to three phthalic acid esters plasticizers, but strain NCFM was better in binding
plasticizers than strain 412, especially in adsorbing the plasticizer DBP. The binding percentages of
strain NCFM to three phthalates DEP, DBP and DEHP was 21.48%, 43.32% and 9.62%, respectively.
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Strain NCFM bound the maximal DBP after incubation for 4 h at 37 °C. The efficiency of strain NCFM
plasticizers-adsorbing was significantly improved via heat, acid and NaCl treatment. [Conclusion] L.
acidophilus NCFM showed good ability to bind phthalic acid esters plasticizers. Strain NCFM should be
a candidate as one of biological tools to remove plasticizers from the environments linked to food

products.

Keywords: Lactobacillus strains, Plasticizers, Adsorption
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Figure 1 The binding ability of strains NCFM and 412 to
3 plasticizers
NCFM 412 * P<0.05 ** P<0.01.

Note: *: P<0.05, **: P<0.01 the percentage of PAEs-binding of
strains NCFM compared with 412.
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Figure 3 Effect of incubation time on the binding of strain Note: *: P<0.05, **: P<0.01 compared with strains without
NCFM to DBP treatments.
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Figure 6 Effects of acid treatment on the binding of strain
NCFM to three plasticizers

* P<0.05 ** P<0.01.

Note: *: P<0.05, **: P<0.01 compared with strains without
treatments.
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Figure 7 Effects of NaCl treatment on the binding of
strain NCFM to three plasticizers

* P<0.05 ** P<0.01.

Note: *: P<0.05, **: P<0.01 compared with strains without
treatments.
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Figure 8 Effects of three different treatments on the
binding of strain NCFM to DBP

* P<0.05 ** P<0.01.

Note: *: P<0.05, **: P<0.01 compared with strains without
treatments.
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Table 1 The residual plasticizers-binding percentages of strain NCFM cells after washed by methanol

The percentage of PAEs-binding (%)

Plasticizers Treatment
Viable Acid treated Heat treated NaCl treated
DEP No treatment 21.48+0.70 47.21+0.21 24.01+0.66 23.97+0.42
After washed by methanol 18.24+1.03 45.3242.30 19.12+1.36 20.67+1.29
DBP No treatment 43.32+0.84 74.26+0.13 45.03+0.58 55.71+0.34
After washed by methanol 36.38+2.31 72.08+1.98 34.56+1.80 48.49+2.73
DEHP No treatment 9.62+0.51 26.48+0.40 18.08+0.46 14.62+0.04
After washed by methanol 6.47+1.18 23.41+1.39 17.28+2.09 12.16:1.04
Bl (AflatoxinBl AFBI) Bl
AFBI =
49%"!  Hateb 10
PAT [13]
(L. rhamnosus)
PAT 80.4%"!
4] Knasmiiller
412 NCFM F22
3 B1
DEP DBP DEHP S
DBP 43.32% 51 Niderkorn 29
NCFM Bl B2
[16-17]
NaCl NCFM
30%
Zinedine 25 °C AFBI
15 37°C
[10]
(1]
37°C 4h
NCFM
Haskard NaCl
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