
Chemical and microbiological analysis of toothpaste available in leading
supermarkets in Sri Lanka

KGsapumohotti',sDMChinthaka',JGpsUbesena',spDeraniyagala'.andManelperera,
lDepartment 

of chemistry, (Jniversity of si Jayewardenepura, Nugegoda
'MicroChem Laboratories (Pv\ Ltd., No. 112/tA, 1/1 Stanley Ihilskarathna Mw, Nugegoda

*Email: s.p.deraniyagala@.gmail.com

Toothpaste is a substance used by all humans two
to three times daily for the purpose of cleaning the
accessible surfaces ofteeth and to provide oral hygiene.
Apart from water, toothpastes contain a variely of
components, the three important once being abrasives
(origin of heavy metals), fluoride, and organic
compounds (surfactants/ fl avors/ sweeteners/ binding
agents/ preservatives). The analysis of toothpaste
available in the Sn Lankan market, for the presence of
hear.y metals, organic compounds, fluoride 1evels and
microbes and to compare the results rvith the tolerabie
limitations recommended by the Sri Lanka Standards
Institution'are the main objectives of the study. Eight
brands (6 local and 2 imported) were chosen and five
from each brand were collected by random sampling
method. No previous work related to the analysis of
toothpaste in Sri Lanka has been reported.

Heavy metals which enters the toothpaste via
abrasives are dekimental when ingested above
tolerance levels and daily use significantly affect the
human health. Toxicological guidance values
recommended forheavy metals by Sri Lanka Standards
Institution (SLSI) for toothpaster are I mg/kg for
arsenic and 1 mglkg for lead. For other metals, limits
have not been developed. The limits recommended by
SLSI for fluoride ion in toothpaste is in the range g50 _
1150 mg/kg. When considering the nature of the
toothpaste, it promotes a suitable environment to
microorganisms to grow and create product spoilage
and health risks to humans. Therefore one of the
important parameters when assessing the quality of a
toothpaste is its bacteriological property. As per Sri
Lanka standard microbial limits for toothpaste are as
follows: total aerobic bacteria per gritm, maximum
1000 cfu, Escherichia coli per l0g and Salmonella per
10g should be absent. There are many organic
compounds present in toorhpaste. They are added
deliberately to enhance the quality of toothpaste.
However, they can be toxic when taken in large
amounts.

Heavy metals in toothpaste were analyzed

atomic absorption spectrometry (GFAAS/ FAAS). All
brands tested had detectable amounts of heavy metals.
The results are as follows: cadmium 0.02 _ O.Zg
mglkg, arsenic 0.02 - 2.98 mgkg,lead 0.20 - 2.64
mglkg, nickel 0.20 - 1.37 mgkg, copper 0.43 _ 3.36
mg/kg andzrnc 5.94 - 13.52mgkg.As and pb were
crucial for some brands. Fluoride levels were
determined by analyzins aqueous extracts of
toothpastes using fluoride ion selective electrode with
suitable calibration. The results indicate that fluoride
levels vary widely, 1 10- I 550 mg&g. Among the eight
brands, two brands were free from added fluoride.
Three brands contained fluoride levels above the limit,
1190-1525 mglkg and the remaining brands were
below the limit, 110-490 mg/kg. Microbial
contamination was very low in selected brands due to
the presence of preservatives. In all eight brands, 

]

aerobic bacteria (<10) and Salmonella was notl
detected. However, Escherichia coli were present in 
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two brands. Organic compounds present in toothpaste
were determined qualitatively, having extracted to
methylene chloride and analyzed using GCMS.
Results revealed a wide range of organic chemicals
which are too numerous to specifu. However, it should
be mentioned that some toxic organic compounds such
as butyl paraben and benzene were present in some
brands, which may have sigaificant effect on human
health depending onthe amount.

Finally, it can be concluded based on the
preliminary data available that it is high time more
effort was made to determine and limit the presence
heavy metals, fluoride, organic compounds
quantitatively along with control of microbial
contamination in toothpastes of all brands available in
Sri Lanka. This should be ofhigh priority and will be a
subj ect of future investigation.
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