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ABSTRACT: The aim of the present study was to
determine the lead concentrations and pesticide
residues levels in different widely used dietary
supplements. For evaluation of the lead content was
used inductively coupled plasma mass spectrometry
and for the evaluation of pesticide residues levels, a
multimethod based on GC-MS/MS and LC-MS was
used. All dietary supplements (n=10) were
purchased from Bulgarian pharmacies and had plant
or animal origin. The following pesticides were
found in two of the samples: boscalid,
thiamethoxam, acetampirid. It was established that
one of the analysed samples could provide a lead
intake of 6ug per day.
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I. INTRODUCTION

Nowadays the control and prevention of
lead and pesticides exposure have become important
health and environmental challenges.

Lead toxicity is associated with serious
adverse effects like neurological dysfunction,
haematological dysfunction, nephropathy,
hypertension, etc [1]. Exposure to pesticides could
cause serious consequences including cancer,
neurological dysfunction, liver  damage,
reproductive adverse effects, skin lesions and others
[2-9]. Moreover, pesticides are regarded as one of
the most dangerous pollutants for the environment
and the different ecosystems [9]. Pesticides could be
found in the soil, water, and food, causing adverse
effects to non-target organisms.

Especially dangerous is the severe or
prolonged exposure to lead or pesticides. Sources of
long-term exposure to lead or pesticides could be
food, dietary supplements, water, cosmetics,
environment. Therefore, the exposure to lead or
pesticides is not always easy to be controlled or
predicted.

The aim of the present study was to determine lead
concentrations and pesticide residues levels in
different widely used dietary supplements (DSs).

Il. MATERIALS AND METHODS

The analysed samples were dietary
supplements (n=10) purchased from Bulgaria
pharmacies. The origin of the manufacturer of eight
of the analysed samples was European Union (EU),
one sample was produced in Canada and one in the
USA. The composition of the samples had animal or
plant origin.

For evaluation of the lead content was used
inductively coupled plasma mass spectrometry
(ICP-MS).

For the evaluation of pesticides content, a
multimethod based on GC-MS/MS and LC-MS was
used. The screening included 127 pesticides. The
method applied was performed according to the
guidelines of the Bulgarian Institute for
Standardization for the determination of pesticide
residues in foods of plant origin (EN 15662:2018)
[10,11]. Prior to analysis the samples were stored in
sterile containers.

I11. RESULTS AND DISCUSSION

Pesticides were found in 2 of the analyzed
samples (20% of the samples). In general, both DSs
were recommended for a long-term intake for
achieving better effects.

The  pesticides detected were:  boscalid,
thiamethoxam and acetampirid (table 1).

The highest levels of lead were found in
sample Ne 5 - 3.046 mg/kg. According to the EU
legislation the maximum levels for lead in dietary
supplements are 3.0 mg/kg [12]. The recommended
daily intake of this product was between 1.5and 2 g.
It was established that sample Ne 5 which was
promoted to provide beneficial effects on nervous
exhaustion, emotional exhaustion, tense conditions,
anxiety could provide daily intake of lead up to 6 pug
per day. This product is normally included in the diet
of the consumers for a long period of time.

The lead content in the other samples was less than
3.0 mg/kg.

Samples Ne 4 and 9 were found to contain pesticides.
The fungicide boscalid or 2-chloro-N-(4'-
chloro[1,1'-biphenyl]-2-yl)pyridine-3-
carboxamide(fig.1), was detected in sample Ne 4.
Thiamethoxam and acetampirid were detected in
sample Ne9.

DOI: 10.35629/5252-0504472475

[Impact Factorvalue 6.18| 1SO 9001: 2008 Certified Journal  Page 472



gl%" International Journal Dental and Medical Sciences Research

L

Volume 5, Issue 4, July-Aug 2023 pp 472-475 www.ijdmsrjournal.com

Boscalid is a succinate dehydrogenase
inhibitor, widely used in the agriculture [13]. Recent
studies suggested that succinate dehydrogenase
inhibitor fungicides are not enough selective for
their fungi targets but can also affect the
mitochondrial function of non-target organisms
including humans. It was reported that even a short-
term exposure to boscalid could induce a
mitochondrial dysfunction in human cells [13].
However, boscalid is considered as a low toxicity
pesticide [14].

Fig. 1. Structure of boscalid

Thiamethoxam represents a mixture of
isomers. It is used as a systemic insecticide and
belongs to the neonicotinoid family. Neonicotinoid
insecticides act selectively as agonists on insect
nicotinic acetylcholine receptors [15]. However,
thiamethoxam was reported to have potential effects
on non-target organisms including humans (main
target organs liver and kidney) [16].

Acetampiride (fig. 2) is an insecticide
which also belongs to the neonicotinoid family. In

general, acetampiride is associated with low
mammalian toxicity. However, high doses of
acetamiprid are considered as toxic to humans [17].
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Fig. 2. Structure of acetampiride

In EU DSs are regulated as food. However,
no data was found about the “Pesticide residue(s)
and maximum residue levels” for food/dietary
supplements in EU. The data about the maximum
residue levels (mg/kg) in food were limited to fruits,
vegetables, fungi, nuts, pulses, mosses and lichens,
teas, coffee, herbal infusions, cocoa and carobs,
hops, spices, honey, animal food products [18].

Although many countries have precise
regulations and sophisticated systems for control of
pesticides and lead content in many products, there
is no international legal framework about the levels
of pesticides in DSs. An international legal
framework about the pesticide residue(s) and
maximum residue levels pesticides for DSs should
be adopted.

Regular monitoring of pesticides residues and lead
in DSs is especially important for ensuring their
safety.

Table 1. Pesticides and lead content in the analyzed dietary supplements

Ne Content Origin of the Formulation | Recommended daily Lead Pesticides
manufacturer intake according to content (ma/kg)
the label of the (mg/kg)
product
1. Fish oil USA Capsules 3 capsules per day 0.025 -
2. Fish oil Canada Capsules Up to 3 capsules per Not -
day significant
3. Combination EU Capsule 1 capsule per day 0.196 -
of plant
extracts
4. Valerian radix EU Tablets 6 tablets per day 0.076 boscalid
extract (0,030)
5. Valerian radix EU Tablets 3-4 tablets per day 3.046 -
extract, St.
John's wort
extract,
Hawthorn
leaves and
flowers
extract, other
compounds
6. Betula EU Tablets 3 tablets per day 0.121 -
pendula
leaves extract
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7. Bearberry EU Capsules 2 capsulec daily Not -
extract significant
8. Serenoa EU Tablets 1 tablet daily -
repens extract 0.088
9. Gingko biloba EU Tablets 1 tablet daily 0.017 thiamethoxam
extract (0,014)
acetampirid
(0,022)
10. | Gingko biloba EU Tablets 1 tablet daily 0.054 -
extract
IV. CONCLUSION Int.2010, 36, 122-130,

Nowadays the exposure to pesticides or

lead is regarded as major public health concern. The
widespread use of pesticides is associated with
serious adverse effects for humans, animals, and the
environment. Although many countries have precise
regulations and sophisticated systems for control of
pesticides and lead content in many products, there
is no international legal frameworks about the levels

of pesticides in DSs.

Regular monitoring of

pesticides residues and lead in DSs is especially
important for the prevention of lead/pesticides
exposure and for ensuring the safety of DSs as well.
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