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Fig.1 The morphology of Lactobacillus plantarum 121
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Fig. 2 Adsorption of Pb’ by Lactobacillus plantarum 121

—44 -



FHiE, ¥

14

FFEOYIETA 5
T IR AR ETEN 618
60 FE B AR FIAEGER - ;
54.08 :
SO fis 47,39
s 3 ’
B 40T
= 30k
20 |
104

AT+ BE BT G T+ BT BT+ e T B T AU T-

a ) NI P B A AR TR 17 B T4 o R

90

| AT T . AT
EEEE PER TR T T
70

80

60

50

40

WK 2R1%

30

20

N

b) RFETEHEFALE Ca® . Mg . Pb* JLAFHF IR %
3 HEBTFIEMILAFE 121 WH Pb™ BIRE
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The Adsorption Effect of Lactobacillus plantarum 121 on Heavy Metal Lead
Based on Packaging Safety

LI Lubo, LITao, SUN Aokui

( School of Materials Science and Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Heavy metals in packaging materials can migrate to food and the environment. To address this issue,
lactic acid bacteria were isolated from health food and fermented yoghurt. The main experimental strains include
Bifidobacterium, Lactobacillus plantarum, Lactobacillus acidophilus and Leuconostoc mesenteroides, etc., which were
used in the adsorption experiments of heavy metals. Among a diverse array of experimental strains, Lactobacillus
plantarum 121 was successfully isolated. This particular strain demonstrated a relatively outstanding capacity for
heavy metal adsorption. By measuring the growth curve of Lactobacillus plantarum 121, it was determined that
Lactobacillus plantarum 121 is in logarithmic phase within 6 h, and the thallus cells in logarithmic phase were collected
for experiments. The Lactobacillus plantarum 121 was inactivated by high temperature sterilization and pasteurization
respectively, and the comparison with the inactivation of Lactobacillus plantarum 121 shows that the inactivation of
Lactobacillus plantarum 121 has the best removal effect on lead. The adsorption behavior of this strain towards heavy
metals shows considerable promise in the fields of green packaging and environmental governance.

Keywords: Lactobacillus plantarum 121; pasteurization; high temperature sterilization; heavy metal;

absorption

(B35 40 T )
Molecular Dynamics Simulation of BHA s Diffusion from Low

Density Polyethylene Materials for Food Contact

LI Mouhai"®, YU Wenxi’, CHENG Juan’, YI Xijian’, LEI Qin’

(1. School of Light Industry and Engineering, South China University of Technology, Guangzhou 510641, China;
2. School of Packaging Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
3. College of Packaging Engineering, Jinan University, Zhuhai Guangdong 519070, China )

Abstract: The migration of harmful chemicals from food contact materials is a major pathway for food
contamination and poses significant risks to human health. Molecular dynamics simulations were used to construct a
single-phase low-density polyethylene/butylated hydroxyanisole (LDPE/BHA) model and a two-phase LDPE/BHA-
food simulant model. The diffusion behavior of BHA molecules at four temperatures (278, 298, 310, and 333 K) was
investigated using mean square displacement analysis. Furthermore, the diffusion mechanism of BHA molecules was
explored in terms of solubility parameters, diffusion coefficients, interaction energy with LDPE, free volume fraction,
solubility parameter, molecular trajectories, and the type of food simulants. The results reveal that BHA diffusion is
influenced by multiple factors. At higher temperatures, the diffusion coefficients of BHA molecules increase significantly
due to elevated molecular energy, an expanded free volume fraction, and enhanced segmental motion of polymer chains,
which collectively provide more diffusion pathways. The strong interaction between BHA molecules and polymers
results in a reduced diffusion coefficient for BHA. Food simulants with solubility parameter values similar to those of
polymers facilitate the migration of BHA.

Keywords: molecular dynamics; diffusion coefficient; low density polyethylene; butylated hydroxyanisole;
food contact material
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