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SHORT SUMMARY

In this study, we used five lactobacilli strains to bio-synthesize silver nanoparticles using silver nitrate deferent
concentrations, characterizing nanoparticles using Uv/Vis spectrum, ZETA- potential, DLS, FTIR, XRD, SEM-
Edx, and TEM images. We used the obtained biomass mixture of the alive bacterial cells and Ag-NPs in
different concentrations to study the antibacterial, anti-biofouling, fungal, and nematode activity. Also, we
examined the in vitro and in vivo cytotoxicity. We studied the growth rate of the used strains to determine the
maximum tolerance concentration. We found a tiny effect on the bacterial cells’ growth rates under the stress
of silver nitrate concentrations (0,1,2,3,4,5,6mu/L) compared with the control. TEM images proved that the
bacterial cell exo-biosynthesize mechanism is well-known. Still, the surprise was how it protects itself by
preventing the nanosilver particles from penetrating throw the cell wall. On the other hand, the same biomass
with AgNPs had an aggressive antibacterial, fungal, and nematode activity. Another surprising finding was
that lactobacilli strains reduced Bio AgNPs toxicity levels compared with the same concentration of the
chemically synthesized. We noted These results three times feeding rates with the same levels of bio and
chemical-synthesized AgNPs.

EXTENDED ABSTRACT 4- Antinematode activity:

Nematode suspension was treated with whey
medium containing the bio AgNPs with a final
concentration of 4mmol/L for 48h, then light
microscopic photos were captured with the

Novelty

To our knowledge, we are the first study to use
whey, the waste product from the dairy industry, as
an enriched biosynthesizing medium. Using whey

. . . : lens 10x.

is a novel eco-friendly synthesizing medium and ens 10x
enhanced lactobacilli proliferation compared to the .

MRS standard medium. Tables and Figures

Methodology

1- AgNPs tolerable concentrations in whey
medium were evaluated as described in[1]

2- Characterization of  biogenic silver
nanoparticles from whey medium

Transmission electron microscope (TEM) LRI X N

studies were performed on a (JEM-2100,

JEOL), operating at 200 kV Figure 1 Lactobacilli strain mixture growth rate
3- Antimicrobial activity during bio synthesizing of AgNPs using the

Antibacterial activity was carried out as the concentration of1- 6mmol/L of AgNOs on MRS

agar well diffusion standard method mentioned broth standard medium (A) and whey medium (B)

in [2], [3]. The antifungal activity test was
carried out according to CLSI M38 Reference
Method, and the antifungal Susceptibility test
was carried out [4].
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synthesizing AgNPs using the concentration of
6mmol/L of AgNOs on the whey medium. (A) Lb
delbruekii ss bulgaricus DSM20080 B) Lb acidophilus
DSM 20079 (C) Lb casei ss casei DSM 20011 (D) Lb
plantarum ss plantarum DSM 20174 (E) Lb
rhamenusus ATCC 7469

Figure 3 Antibacterial and Antifungal activity after

bio AgNPs synthesized on whey medium (Left) and

MRS (Right) in different concentrations (0,2,4, and
6mmol/L against (A) E coli ATCC 8739 (B)
Aspergillus brasillensis 16404, respectively
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Figure 4(A) Stages of the effect of AgNPs on Egg-
hatching of Meloidogyne javanica eggs, under
laboratory conditions.
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Figure 4(B) Stages of the effect of AgNPs on second-
stage juveniles (j2) of Meloidogyne javanica under
laboratory conditions.
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