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Abstract


Toxic heavy metals such as lead, cadmium, mercury and arsenic are spread widely prevalent in the air, soil, food and water. These minerals are a global problem and dangerous to public health. The present study deals with the preparation and evaluation of healthy and protective beverages included the probiotic supernatant mixed with some herbs hot water extracts such as seeds of dates palm, coriander and dandelion for studying the impact of the protective effects to reduce the potential risks of mercury contamination. Chemical compositions, sensory evaluation and the contents of antioxidant activity as well as the biological evaluation of the prepared beverages using experimental animals against mercury contamination were carried out using the official methods. At the end of the experiment, the rats were weighed before and after the experiment and were anesthetized to collect the blood samples, liver and kidney tissue for estimating the blood parameters and histological studies. The total anti-oxidant activity and total phenols in extracts of dates palm seeds were the highest followed by dandelion and mixture and finally coriander seeds, respectively. The sensory evaluation of the prepared beverages without sugars gave low score for taste and overall acceptability but when mixed with same ratio of Sukkary dates powder as a sweetener increased the score sensory values and overall acceptability by all test panels and volunteers. The biological evaluation results showed the high levels of triglycerides were in positive control groups and minimum levels of triglycerides were in probiotics supernatants.  Also, results showed significant increases in cholesterol and low-density lipoproteins (LDL) and high density lipoproteins (HDL) of all animals groups treated with mercury and fed on prepared beverages compared with control groups (positive and negative). The levels of  cholesterol and LDL  were increased and level of HDL were decreased in positive control group compared with all animals groups treated with mercury and fed on prepared beverages  and negative control group. The levels of AST/GOT and ALT/GPT were increased in positive control group compared with all animals groups treated with mercury and fed on prepared beverages and negative control group. Also, the levels of creatinine and urea were increased in positive control group compared with all animals groups treated with mercury and fed on prepared beverages and negative control group. The levels of Lactate dehydrogenase (LDH) were increased and level of Glutathione-S-transferase were decreased in positive control group compared with all animals groups treated with mercury and fed on prepared beverages  and negative control group. Histo-pathological studies of rat liver treated with mercury showed that a focal necrosis of the hepatocytes which appear associated with inflammatory cells infiltration. Some cells showed pyknotic or karyolitic nuclei. Also, liver of positive control rats showed portal and periportal lymphocytic infiltration and congestion of the portal vessels. Also, sections of liver of positive control rat indicated the presence of micro vacuoles and macro vacuoles that sometimes associated with prominent nuclei. Histo-pathological studies of rat liver treated with mercury and fed on probiotic supernatant, dates palm seeds, coriander and dandelion extracts the normal structure of the hepatic lobules and portal lobules. Histo-pathological examination of sections of kidney of positive control rats showed completely degeneration, shrinkage with wide urinary spaces lobulation glomeruli and wide urinary spaces and partially degeneration of the glomeruli and wide urinary spaces. Necrosis of some of the proximal convoluted tubules was notice. Some renal tubules showed completely degeneration. In some cases, hemorrhagic areas and inflammatory infiltration in the interstitial spaces were shown. Cell debris in the lumens of the renal tubules was noticed. Histo-pathological studies of rat kidney treated with mercury and fed on probiotic supernatant, dates palm seeds, coriander and dandelion extracts the normal structure of the hepatic lobules and portal lobules shows normal renal corpuscles and renal tubules or slightly effect compared with positive control. In-conclusion, prepared protective beverages included probiotics supernatant mixed with some herbs hot water extracts such as seeds of dates palm, coriander and dandelion may play a great role to reduce the potential risks of mercury contamination.
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