
Short Communication Open Access

Journal of Materials Science and 
NanomaterialsJo

ur
na

l o
f M

at
eri

als Science and Nanom
aterials

Paul, J Mater Sci Nanomater 2023, 7:5

J Mater Sci Nanomater, an open access journal Volume 7 • Issue 5 • 1000099

A Lithuanian Case Study of Heavy Metals in Honey from Polluted Sites
Nadir Paul*
Department of Material Science, Nano Material Research Center, Russian Federation 

Abstract
Honey as a biomarker can be utilized to decide natural openness to choose foreign substances, including weighty 

metals. Twelve locales were chosen for trial concentrates on near significant contamination sources like modern 
destinations, landfills, railways, and expressways. Honey examples were scorched to debris and weighty metals in 
the debris were estimated involving water regia processing in a microwave assimilation framework. Convergences of 
weighty metals (Cd, Cr, Cu, Pb, and Ni) were estimated utilizing a Buck Logical Model 210 VGP Nuclear Retention 
Spectrophotometer with a graphite heater nebulizer and acetylene air fire. Normal measures of these weighty metals 
were recognized in the honey examples dissected. It was 0.0030 mg/kg for Compact disc, 0.0179 mg/kg for Pb, 0.0317 
mg/kg for Cr, 0.0999 mg/kg for Cu and 0.0332 mg/kg for Ni. The outcomes acquired were contrasted and investigations 
of honey examples directed in different nations. It is hard to analyze weighty metal levels in honey from various nations 
because of variables like honey sort, soil organization, precipitation, temperature, collected plants and vegetation 
length. Also, blossoming and the degree of anthropogenic contamination changes by area. Except for the Pb content 
in honey examples, the weighty metal items tried in honey were low and didn’t represent a gamble to human wellbeing. 
Connections between weighty metal levels were assessed to decide openness to poisons (Traffic and industry), 
measurable investigation was performed. Implies, medians, standard deviations, certainty stretches and Spearman 
coefficients were performed. Relationship investigation showed solid negative connection coefficients between weighty 
metals.
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Introduction
Lately, a sound climate has turned into a significant objective of 

European nations. Anthropogenic contamination is liable for a huge 
piece of the illness trouble in Europe, as verified in the EEA report 
[1]. Modern and horticultural exercises, transportation, and other 
anthropogenic exercises discharge a lot of weighty metals into the dirt, 
air, and water. Accordingly, the convergence of weighty metals in the 
climate rises fundamentally, compromising environment equilibrium 
and human wellbeing [2]. Weighty metals in the climate present serious 
dangers to wellbeing and the climate, including food handling, human 
wellbeing and biological systems. These weighty metal particles are 
kept in water and on the ground and can promptly bioaccumulation in 
the established pecking order. Weighty metals are possibly destructive 
mixtures that enter food from the climate, enter the human body 
through food, and are quickly consumed into the organic cycle. 
Sanitation has turned into a significant quality component of food. 
Honey is a nutritious regular natural item with clean and energizer 
properties. Its worth relies upon species, area, climate, assortment 
time and climatic circumstances. Honey’s important properties as a 
characteristic natural item rely upon its assortment and beginning. 
Quantitative and subjective proportions of substance components 
are normal for each bloom of plants in every locale of the nation, so 
honey is a decent mark of contamination levels, so the aggregate 
sum of minerals shifts from one country to another. France, Greece, 
Italy, Lithuania, Poland, Romania, Slovakia and different landmasses 
(Australia, Bangladesh, China, Iran, Turkey). How much minerals in 
honey fluctuates significantly from one district to another. This is on the 
grounds that the subjective and quantitative connections of substance 
constituents contrast from one locale to another. We want however 
much information as could be expected on the vehicle and gathering 
of weighty metals in the climate and their impacts on environments 
and individuals. How much weighty metals in plants changes with area, 
type, soil tainting, distance to ship courses, and modern destinations 
that discharge weighty metals. In air, weighty metals are saved on the 
dirt surface and move to more profound layers. The most elevated 

focuses are found in the dirt layer. It is astonishing that weighty 
metals actually track down their direction into the upper pieces of 
plants, in spite of their defensive capability in the roots. How much 
weighty metals entering stems and leaves increments with expanding 
weighty metal fixations in the dirt. In soils tainted with weighty metals, 
moderately high convergences of these metals are found in over-the-
ground plant parts. The European Association is the second biggest 
honey maker on the planet after China. Every year, around 600,000 
beekeepers and their 20 million colonies of bees produce around 
218,000 tons of honey. Honey utilization fluctuates enormously from 
one country to another. Yearly honey utilization is expanding and 
is assessed at 0.3-0.4 kg/individual in Italy and France, 1.0-1.8 kg/
individual in Germany and Austria, and 0.07 kg/individual in Brazil. 
The consequences of the review are assessed by contrasting them with 
satisfactory levels for key food sources whose presence might represent 
a poisonousness risk. Greatest degrees of substance components 
(MRLs) are set by the World Wellbeing Association (WHO), the Joint 
Food Code Commission (FAO), and the Food Law of the Republic of 
Lithuania and the suggestions of the country’s genuine circumstance. 
In numerous nations, wellbeing specialists have given suggested dietary 
rules for prohibitive populaces that remember expected day to day 
supplement limitations for expansion to essential nourishing substance. 
Worries about food quality require consistent checking, examination 
of the most recent exploration techniques, and assessment of weighty 
metals [3]. Lithuania is right now likely to Commission Guideline 
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(EC) No 1881/2006, which draws certain lines for unsafe substances 
in specific wares (OJ 2006 L 364, p. 5). Put down certain boundaries 
for Pb, Compact disc, Hg, and Sn in food sources of gasp and creature 
beginning. As per Chamber Mandate 2001/110/EC on honey, “Honey 
is created from the nectar of plants, the stool of living plant parts or the 
waste of plant-sucking bugs on living plant parts. It is a characteristic 
sweet substance got by the honey bees of the honey bees, which are 
gathered, changed, kept, depleted, put away, and developed in the hive 
in mix with specific substances of the honey bees themselves”, which 
characterizes honey as of plant and creature beginning, cutoff points 
must be set as reaches [4].

Material and Method
Sampling points

Twelve destinations were chosen for exploratory examinations and 
explicit ‘little urticarial’ (cores) were utilized for the review. Honey 
examples were gathered from colonies in the Chepkeria save (Linegeriai 
town) and Druskininkai in Mizalai town. Since honey bees can gather 
honey up to 4 km away from the hive, weighty metal defilement of 
honey examples reflects natural pollution at that distance from the hive 
[5]. A depiction of the testing site, GPS organizes, and distance from the 
tainting source is incorporated.

Reagents and instruments

All chemicals and reagents used in the experiments were of high 
purity (Sigma Aldrich, Darmstadt, Germany). Aqueous solutions 
were prepared by mixing standards with high-purity deionized water. 
Metal standards from VWR Chemicals (Lutterworth, UK) were used 
to calibrate the Graphite Furnace Atomic Absorption Spectrometer 
(GFAAS) and Flame Atomic Absorption Spectrometer (FAAS). All 
experimental flasks were emptied with 5 MHNO3 for 24 hours and 
thoroughly washed 3-4 times with deionized water. A high accuracy 
Radwag AS 60/220.R2 analytical balance was used to weigh the honey 
Sample preparation for metal analysis. Honey samples were enriched 
by combustion because heavy metal concentrations can be very low 
and difficult to measure. The ash samples were then decomposed in a 
microwave oven. Each honey sample (100 g) was dried in an oven at 100 
± 5°C to constant mass. After that, the temperature was gradually raised 
from 100°C/1 hour to 500 ± 20.0°C. over 2 hours in a muffle furnace. 
The resulting ash was allowed to cool to ambient temperature. The 
moisture in the ash slowly evaporates as it cools to room temperature. 
Total recoverable heavy metals in the ash were determined using the 
aqua regia splitting technique (3:1, v/v, HCl to HNO3). A honey ash 
sample (approximately 1.0 g) was digested in a Teflon container for 
approximately 50 minutes using a Milestone Ethos Touch Control 
microwave digestion system Milestone SRL, Sorisole, Italy. This solution 
was quantitatively filtered through a 0.45 µm PTFE membrane filter. 
The amount of heavy metals in honey ash was calculated considering 
the measured concentration of the analyte in solution, the volume of 
the sample, the dilution factor and the amount of honey ash used in the 
test. The amount of heavy metals in a honey sample was determined by 
multiplying the amount of analyte in the ash by the weight of ash (in 
grams) obtained by burning 100 g of honey in a muffle furnace, 100 
(initial weight of honey before burning). Concentrations of all metals 
in the standard solutions used were equal to 1000 mg/L at 2% HNO3. 
Aqueous working standard solutions containing Cu, Pb, Cd, Cr, and 
Ni were prepared by serially diluting certified reference metal standard 
solutions for atomic absorption spectrometry with deionized water. 
Appropriate standard solutions were used to generate calibration curves 
for each chemical element by diluting a 1000 mg/L stock solution of 

each chemical element supplied by VWR Chemicals (UK). A free honey 
sample was taken from each hive. All experiments were performed his 
triplicate and the mean of triplicate values are presented. Two blank 
samples (without metal ions) were used for each measurement [6]. 
Statistical analysis of the data was performed using Excel and Statistica. 
Spearman’s rank correlation coefficient and cluster analysis were used 
to examine the relationship between heavy metal contents in honey 
samples. Means, medians, standard deviations, confidence intervals, 
and Spearman’s rank coefficients were calculated at the significance level 
of 0.05. Heavy metal levels analysed in almost all honey samples were 
within limits, indicating their purity. It is difficult to compare specific 
levels of heavy metals in honey samples with other scientists’ results. 
This is due to differences in honey varieties, soil conditions, rainfall 
levels, temperature, plant types from which the honey was harvested, 
and contamination levels. Continuous exposure to even small amounts 
of lead and cadmium can cause serious health problems, including: B. 
Impaired intellectual development and irregularities in blood function 
by limiting the formation of haemoglobin and shortening the life 
span of red blood cells. Cluster analysis (CA) was used to compare 
contaminant-normalized mass concentration data with population 
sample locations. Distances between measurement points were 
calculated using Euclidean distance. To determine the distance between 
groups, the hierarchical group method of Ward’s analysis of variance 
(linkage) methodology was used the dendrograms resulting from 
applying CA to heavy metal concentrations at various sampling sites.

Discussion and Conclusions

By joining the determined electron mechanics and grid mechanics 
commitments, we had the option to develop the Gibbs free energy 
(or the Helmholtz free energy at zero tension). This free energy is 
an essential amount of thermodynamics, however it is generally not 
estimated straightforwardly. In this manner, rather than unequivocally 
confirming the stomach muscle initio free energy in the examination, 
we contrasted the outcomes and different hypotheses and models 
produced for graphite. Our first-standards free energy, alongside the 
semi consonant hypothesis (QH), CALPHAD and the EOS model. The 
semi symphonious free energy was determined from the GIBBS2 bundle 
utilizing still up in the air by the FPLMTO computation of graphite. 
A similar estimate was performed to keep the pivotal c/a proportion 
steady at the trial an incentive for all FPLMTO estimations and QH 
displaying. QH demonstrating of graphite has been contemplated, 
however no free energy information were tracked down in the 
writing. Shockingly, the CALPHAD and EOS models are in superb 
understanding. This is normal given that both are thermodynamically 
steady portrayals of the exploratory information. Moreover, the figure 
shows great understanding between the anharmonic hypothesis of the 
fundamental standard and the two exact models. We hence reason that 
the anharmonic estimate is adequate even at exceptionally high graphite 
temperatures. QH handling, then again, is significant up to around 
1000 K, however turns out to be progressively wrong after that. This 
is unquestionably not unforeseen. Comparable way of behaving was 
seen in thermodynamic investigations of actinide monocarbohydrates 
and mononitrides. We then, at that point, zeroed in on the particular 
intensity at consistent tension. Like the free energy, we got Cp as the 
amount of the electronic and cross section commitments. In co l is 
as yet remembered for the absolute unambiguous intensity, yet the 
commitment isn’t obviously apparent.
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