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Figure 1. The relationship between standard glucose

concentration and absorbance at 540 nm wave length.
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Figure 2. Ultraviolet absorption spectrum for silver
nanoparticles prepared by: (A) P. flourescenes isolated from
termites, (B) commercial P. flourescenes, (C) B. t.
tenebrionis, (D) absorption spectrum of P. flourescenes
supernatant isolated from Termite, (E) absorption spectrum
of commercial P. flourescenes supernatant, (F) absorption
spectrum of B.t. tenebrionis supernatant, (G) absorption
spectrum for silver nitrate.
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Figure 4. Purity of silver nanoparticles determined by EDX
(Right), shape and size of silver nanoparticles by SEM
(Left), assay prepared by: (A) P. flourescenes isolated from
termites, (B) commercial isolate of P. flourescenes bacteria,
(C) local bacteria B. t tenebrionis.
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Table 2. The concentration of glucose liberated in the digestive system of termite workers Microcerotermes diversus at different
treatments of the isolates of P. fluorescens and B.t. tenrbrionis and biologically prepared silver nanoparticles.
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Abstract

Kamel, S.H., R.F. Al-Jassani and H.A. Al-Shammari. 2022. Effects of Pseudomonas fluorescens, Bacillus thuringiensis
tenebrionis Isolates and Biologically Synthesized Silver Nanoparticles on Cellulase Enzyme Activity in Workers' Digestive
System of the Termite Microcerotermes diversus Silv. Arab Journal of Plant Protection, 40(4): 315-324.
https://doi.org/10.22268/AJPP-40.4.315324

The purpose of this study was to investigate the effect of different bacterial isolates of P. fluorescens and B. t. tenebrionis and silver
nanoparticles on the activity of the cellulase enzyme in termites' middle digestive system and its role in glucose release by treating cellulose
media with bacterial strains and nanoparticles. Ultraviolet spectroscopy results revealed that silver nanoparticles synthesized by P. fluorescens
isolated from termites, commercial P. fluorescens, and local B.t. tenrbrionis had the highest absorption at 385, 324, and 324 nm wave length,
respectively. Infrared spectroscopy (FTIR) revealed that ketons, amines, alkanes, and alcohols were among the groups that contributed to silver
ions reduction, capping and stabilizing nanoparticles. The particle diameters were measured using a scanning electron microscope (SEM) and
found to be on average 32.43, 63.19, and 57.62 nm. The highest concentration of liberated glucose was recorded after 24 hours, which ranged
between 0.453 and 1.285 mg/ml when treated with silver nanoparticles prepared from a commercial isolate of P. fluorescens bacteria and when
treated with a bacterial isolate P. fluorescens, respectively. Only when treated with synthesized silver nanoparticles and when treated with
commercial P. fluorescens isolates did the lowest concentrations of liberated sugar reached between 0.037 and 0.730 mg/ml after 72 hours,
respectively. The high quantity of liberated sugar in the control treatment was constant, reaching 1.70 and 2.33 mg/ml after 24 and 72 hours,
respectively. In addition to the variation in cellulase enzyme inhibition rates in termite digestive systems due to the effect of different
treatments, it was discovered that the local isolate of B. t. tenrbrionis was better than the rest of the isolates in affecting the enzyme, causing
inhibition rates of 71.42%. Furthermore, silver nanoparticles synthesized from a commercial isolate of P. fluorescens outperformed other

treatments in inhibiting enzyme activity, with an inhibition rate of 78.57% .
Keywords: Pseudomonas fluorescens, Bacillus thuringiensis tenebrionis, silver nanoparticles, Microcerotermes diversus.
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