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Fluoride Contents in Teas and

Investigation of Children’s Tea Consumption in

Relation to Socioeconomic Status

SUMMARY

The aim of the study was to determine the fluoride content in teas and
investigate the consumption frequency of tea by children with special refe-
rence to socioeconomic status. Tea infusions for herbal teas (n=6) and black
tea - Camellia sinensis (n=7) were prepared according to the manufacture’s
instructions. 9 samples were prepared by inserting the tea bag to hot water
and 4 kinds of tea were brewed for 2 hours. The fluoride contents of the
infusions were measured by using ion specific fluoride electrode. Question-
naires were filled for 120 children from low and 80 children from high socio-
economic status. The amount of herbal and black tea consumed by children
were recorded.

The findings of the study revealed that the fluoride contents of herbal
teas were ranging among 0.12 to 0.17ppm. Fluoride levels of black tea
increased by the brewing time and were measured between 0.62ppm
to 1.17ppm. Questionnaire findings showed that children from low
socioeconomic status consume black tea more frequently but, in general,
children do not drink tea regularly. Although children do not prefer highly
to drink black tea, the effect of high fluoride content of tea after brewing on
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Introduction

Tea is an infusion of dried leaves of the plant
Camellia sinensis and is consumed as a very popular drink
all around the world. Dried tea is produced each year
mainly in India, China, Sri Lanka, Turkey, Russia and
Japan?. Teas are classified into 3 major types according to
the manufacturing process. These are non-fermented green
tea, the semi-oxidized oolong tea and the fermented black
tea. The manufacturing process can affect the properties
of various teas. Green tea is the richest in the antioxidant
constituents of pharmacological interest?

Many studies have shown antimicrobial activity
and oral health benefits of green tea or oolong tea”’.
Tea polyphenols, oxidized polyphenols called tannins,
antioxidant nutrients such as carotenoids, tocopherols,
ascorbic acids and fluoride have been accepted as
important components of tea on dental health®.28,

Fluoride significantly reduces caries risk. Studies
showed that children in communities with fluoridated
water had fewer cavities than the children living in

dental caries and dental fluorosis should be evaluated by further studies.
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communities with insufficient fluoride in early sixties®10,
In developed countries, risk of dental fluorosis lead
researchers to re-evaluate the benefits of systemic
fluoride12, Epidemiological evidence showed that
ingestion of high concentrations of fluoride could cause
severe fluorosis. With widespread usage of fluoride
toothpaste and other fluoride sources such as processed
foods and beverages, greater fluorosis risk prompted the
investigators to suggest various educational efforts and
controls of extraneous sources of fluoride®2. High levels
of fluoride in tea may have anti-caries potential, but the
role on dental fluorosis should be taken into account
especially for young consumers.

Studies have focused primarily on black tea since
80% of the tea consumed is this type, especially in Europe
and North Americal2. However, there is a wide variety
of tea and herbal tea available in the market, with no
data on fluoride content. Therefore, the purpose of this
study was to determine fluoride concentrations in black
and herbal teas available in Turkey, and investigate the



172 Ece Edenetal.

Balk J Stom, Vol 11, 2007

children’s tea preferences and frequency with reference to
socioeconomic status (SES).

Materials and Methods

Preparation of Tea Infusions

A total of 13 commercial herbal and black tea
samples were used (Tab. 1). 2 samples from each tea
brand were purchased from the market and prepared. All
the samples were prepared in plastic containers with lids.

Tea samples that were presented as tea bags were
prepared by keeping a bag in 100ml boiled distilled
water (100 °C) for 5 minutes. The infant tea, presented as
a brewing bag, was prepared by adding 100 ml distilled
water at 80°C and brewed in boiling tank for 2 hours.
Dried tea leave samples were weighed and 1g of tealeaves
was brewed in 100 ml of distilled water at 80°C for 2
hours in a boiling tank.

Table 1. Tea samples and their preparation techniques

Tea Type Preparation
Herbal teas

Apple Tea bag
Linden Tea bag
Daisy Tea bag
Rosehip Tea bag
Children’s tea* Tea bag
Infant tea** Brewing bag
Black teas

Lipton Yellow Label Tea bag
Stassen Pure Ceylon Tea Tea bag
Lipton (Strawberry) Tea bag
Lipton Earl Grey (Bergami) Tea bag
Lipton Yellow Label Tea leaves
Caykur Rize Tea leaves
Tomurcuk (Bergami) Tea leaves

* Content of children’s tea: Fennel, anise, root of licorine plant,
peppermint leaves, yellow daisy flower

** Content of infant tea: Daisy, peppermint, anise)

Measurement of Fluoride Content

Fluoride contents were measured by using a fluoride
ion selective electrode (96-09 BN Orion lonplus fluoride)
attached to a digital pH-meter (Jenco 671P). The fluoride
ion selective electrode was calibrated by standard solutions

of 101, 102, 103, 104, 105, 10- M NaF at the start of the
measuring and repeated every 2 hours. Equal amounts of
TISAB |1 buffer solution was added to the samples during
fluoride measurements. The measured fluoride content
was in milivolt, so a computer programme was used to
change milivolt readings to ppm values.

2 ml of tea was taken from samples prepared by tea
bags straight after the preparation and fluoride content was
measured. This was repeated 3 times for each tea sample.
Mean of 3 measurements was recorded.

Fluoride contents of the brewed samples were
measured in 5 minutes, 10 minutes, 15 minutes, 30
minutes, 1 hour and 2 hour intervals. 2 samples for each
time interval was taken and mean of both measurements
were recorded.

Questionnaire

A questionnaire consisting 10 questions on SES
and tea drinking frequency was applied to 200 children
at the age of 8-9 years. All children were living in lzmir,
with fluoride concentration of 0.4ppm in drinking water.
Children were categorized as none, medium (1-3 cups/
day) and heavy (>4 cups/day) drinkers according to their
tea consumption frequency per day. The findings were
evaluated statistically by y? test.

Results

Fluoride contents of teas

Fluoride contents that were measured after 5 minutes
for teas prepared by tea bags are presented in table 2.
Fluoride contents of teas prepared by brewing for 2 hours
are presented in table 3.

Table 2. Fluoride contents of teas prepared by tea bags (ppm)

Herbal teas Fluoride content (ppm) + SE
Children’s tea 0.12 +£ 0.003
Linden 0.12 + 0.006
Daisy 0.12 + 0.005
Rosehip 0.14 £ 0.005
Apple tea 0.17 £0.003
Black teas

Lipton yellow label 0.32 £ 0.006
Lipton — Strawberry flavour 0.92 +£0.008
Stassen Pure Ceylon Tea 1.09 £+ 0.002
Lipton Earl Grey 1.27 + 0.005

Table 3. Fluoride contents of teas during brewing (ppm)

TEA 5 10’ 15' 30 60’ 120’
Infant tea 0.07 007 008 0.09 0.07 0.06
Lipton 083 087 101 106 101 101
Caykur Rize 0.62 0.68 075 083 079 0.79
Tomurcuk 083 092 101 106 106 1.17
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Questionnaire findings

Questionnaire findings revealed that 120 children
were from low SES whereas 80 children were from high
SES. The children who preferred to drink black tea were
higher in low SESs (Fig. 1). Herbal tea drinking frequency
was higher in high SES (Fig. 2). There was a statistically
significant difference among SES and frequent black tea
consumption (p<0.01). It was recorded that all children
drink all kinds of tea with sugar.
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Figure 1. Black tea drinking frequency among children (%)
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Figure 2. Herbal tea drinking frequency among children (%)

Discussion

There are several studies on diet, nutrition or
frequency of food consumption and dental caries that are
showing the hazardous effect of sugar’®. Diet may contain
anti-cariogenic potential, as well as cariogenic effect.
One of such snack drink is tea - in one hand there is a
beneficial effect of fluoride, but with sugar content it is a
cariogenic challenge.

However, the evidence of beneficial reduction in
caries by systemic fluoride should be considered together
with the increased prevalence of dental fluorosis®1L,
Franco et al'* recently reported that daily fluoride intake of
young children was above the upper estimated threshold of
0.07 mg/kg/day. The 2 major sources of systemic ingested
fluoride in the study by Franco et al'* were fluoridated

salt and dentifrices. Systemic review of water fluoridation
also reported increased prevalence of dental fluorosis and
focused on reconsidering the sources of high fluoride®.

Tea is comparatively cheap and is readily available
drink for consuming enjoyably. Fluoride is accumulated
mainly in tea leaves and increased with age of the leaf.
Lu et al'® reported that fluoride could be regarded as a
qualitatively important element in tea and that it could
be used as a quality estimation of the product. Fluoride
concentrations in tea infusions of green, oolong or black
tea ranged from 0.6 to 1.9 mg/l, whereas brick tea liquors
contain 4.8 to 7.3 mg/I*8. The high fluoride contents in
brick teas were due to the use of old leaves®1’. Chan and
Koh?8 reported that de-caffeinated tea had higher fluoride
content. In the present study, the fluoride amount released
by brewing increased by time especially in half an hour
and higher concentrations were measured with scented
teas (bergami). On the other hand, similar to our findings,
Hayacibara et al'® also reported that fluoride levels in
herbal teas were very low.

Simpson et al?® demonstrated that tea can provide an
effective vehicle for fluoride delivery to the oral cavity
and this may lead to local topical as well as the systemic
effects. Jamel et al?! reported that beneficial effects of
consuming tea due to its high fluoride content on dental
caries were outweighed by the impact of the sugar levels
in the tea consumed. In our study, it was found that all the
children drink all kinds of tea with sugar.

Ramsey et al?? evaluated the effect of tea drinking
on dental caries in 12 years old children for 2 years and
reported that children who drank 4-4.9 cups of tea had 1.5
more increase in the DMF-S index.

Duckworth?® reported that tea consumption was
showing an increase by age and that the children at the
age of 7 were not usually drinking tea. However, Malde et
al®* reported that most children in rural areas in Ethiopia
had been introduced to tea before the age of 12 months.
Therefore, it seems that there is a cultural difference
among tea consumption among Yyoung children and,
similar to our findings, it is reported that children from
lower SES were drinking tea more frequently?.

It is clear that there is a high fluoride concentration
in black tea infusions and not a clear relationship is
found among beneficial effects of this on dental caries or
the effect on dental fluorosis. Therefore, there is a great
need for further studies to evaluate the role of black tea
drinking, especially for young children, as a preventive
agent or a factor in dental fluorosis.
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