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Abstract
Back ground: Tea is one of the most commonly used drinks in the world. Drinking too much tea might
affect the health. Tea is known for its fluoride resources; hence, consuming tea especially together with other
fluoride resources can increase the risk of appearance of dental fluorosis. Considering the unspecified
concentration of fluoride in white tea in Iran, the current study has carried out to evaluate the concentration of
fluoride in different types of black tea, green tea and white tea of Refah Factory of Lahijan. Method and Material:
In this study, the content of the fluoride of the black, green and white teas were measured. One gram samples of
each type of tea were provided. Each time, the samples were placed in 200 milliliters of boiling distilled water, then
it was moved to 80 degrees of Celsius incubator to be brewed. After 5 and 15 minutes, the solution was filtered.
Concentration of the fluoride was measured through chromatography method and was recorded by measure of
milligrams per liter. Data were analyzed using SPSS21 software. And significant level of less than 0.05 was
considered. Findings: The concentration of the fluoride of the black, green and white solutions at the time of 5
minutes of brewing were respectively 1.38, 1.07 and 0.18 milligrams per liter and significantly increased he
concentration of fluoride in all three types of tea with increasing drainage time (p value<0.05). Conclusion: The
concentration of the fluoride of the three tea types were significantly different, to the extent that the least fluoride
concentration belonged to the white and the most concentration belonged to black tea at both brewing times. By
increasing the time of brewing the tea, its concentration was increased.
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Introduction
Tea is a drink which is made from the leaves of
the Camellia sinensis plant and one of the most popular
beverages among the people. About three million
kilograms of tea is produced annually around the word
and consumed. Of the tea produced in the world, 78% is
black tea which is commonly used in western countries,
20% of the tea is green that is commonly used in Asian
countries which is manly provided in China and Japan
and although recently, there are many recommendations
for taking this type of tea(1) (2). The tea plant can
optionally absorb the fluoride of the soil and store it in
its organs (3). That 98% of fluoride stored in tea is
stored in its leaves. The amount of fluoride increases
with leaf maturity. There are 4-100 mg/kg of fluoride in
young buds and young leaves that usually provides
green or black tea. In addition factors such as soil
acidity, Oxidation rate, processing method, plant age
and etc. that are effective in the amount of fluoride in
tea leaves, other factors such as water temperature,
water hardness, and various times of tea brewing are
effective in reducing fluoride intake during preparation
(4). As well as various types of tea, different amounts of

fluoride are different (5). Fluoride is now the
cornerstone of modern preventive dentistry, in addition,
it is used to treat Osteoporosis, ischemia and other major
diseases (6). The amount of fluoride entering the body
should be controlled in order to prevent fluoride from
being overused, including fluorosis and fluoride
poisoning. Fluoride supply sources include drinking
water, fluoride- containing salts in foods, fluoridecontaining beverages, including tea, toothpastes, and
other oral health products (7). In the study of Quack, tea
in children is considered as a primary source of
hydration and increases the risk of inflammation of the
child to fluorosis (8). Also, in the study of Koblar, 5
cups of tea can suffice for 9 to 10% of the fluoride
requirement of a 70 kg adult (9). Since tea is considered
as a source of fluoride, so people who drink a lot of tea
or use a variety of high fluoride tea, are at risk of
developing dental fluorosis (10). This issue becomes
even more important when absorbing fluoride from tea
consumption with other fluoride sources, including
fluoride from drinking water (11). Therefore, controlling
the quality of tea as an important source of fluoride is
important. Since drinking tea is very common among
Iranians, due to the uncertainty about the current fluoride
content of tea in our country, the present study aimed to
determine the concentration of fluoride in black, green
and white tea in Iran. Since fluoride is substantially
consumed through tea drinking, it is imperative that tea
factories around the world provide consumers with
information about the concentration of tea fluoride.
Considering the world Health Organization`s
recommendation that maximum fluoride intake should
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be used (0.07- 0.05 mg/l per kilogram of body weight per
day, up to a maximum of 4 mg in Adults and 2 mg in
children. And given that in Iran, about 31 to 38 percent
of fluoride is consumed through tea consumption (15, 21)
Materials
This research is a cross-sectional (laboratory)
study that examines all kinds of black tea, white tea and
green tea factory in Lahijan. The types of tea mentioned
were purchased with less than one month`s production
date difference. We first weighed 100 grams of black,
green and white tea. Each 100 g was divided into 4 equal
parts, then 10 g of each section were removed randomly.
Samples are spread in squares 10*10 cm. approximately
20 gr from 4 regions were selected and finally prepared
with a precision of 0.1 mg, 12 samples of 1 frame of each
type of tea. The specimens were then placed in an oven
for 4 hours at 60◦C to obtain their moisture, and then the
specimens were placed in a desiccator to dry, for each
sample, 200 ml of Merck, Germany, ultra-pure water was
placed to dry, for each sample, 200 ml of deionized water
(Merk , Germany) ultra – pure was placed on a flame in a
jellyfish balloon. After the water was boiled, a 1 g
sample was added and immediately transferred to an
incubator at 80°C. On each balloon, a plate was placed in

order to prevent the evaporation of water. After 5
minutes, samples of black tea, green and white were
removed. Other samples were prepared individually to
prevent opening the incubator door and placed inside the
incubator at 80°C and after 15 minutes, it was removed
from the incubator. This was done for each tea for 6
minutes for 5 minutes and 6 times for 15 minutes. Until
the beginning of the analysis, the specimens were kept
inside the eagle in a closed container at 4°C. It should be
noted that the tea sample can remain at this temperature
for up to 48 hours before the analysis. Finally, the
concentration of fluoride ion in mg/l or ppm was
calculated and the data were analyzed using SPSS21
statistical software and t-test ,،ANOVA and post hoc
tests.
Findings
The highest mean fluoride concentration was
observed in both black and white tea for 5 and 15
minutes (1.38 and 2.31 mg/l respectively). According to
the results shown in Table 1, the concentration of
fluoride in all three types of tea increased with
increasing drainage time and this difference was
significant (p value <0.05)

Table 1: Comparison of fluoride concentration in all three types of tea (in mg/l)
at the time of brewing 5 and 15 minutes.
Kind of tea
brewing time
Mean
Standard deviation
p-value
5
1.07
0.03
White tea
15
1.57
0.05
5
1.38
0.03
Black tea
0.001
15
2.31
0.05
5
0.18
0.00
Green tea
15
0.29
0.01
Mean concentration of fluoride ion in three types of tea was significantly different in 5 minutes (p value
<0.001) after post following tests, the mean fluoride ion concentration also showed a significant different between all
three types of tea (pvalue<0.001).
Discussion
In the present study, the concentration of fluoride
in different typed of black, green and white tea in the
course of 5 minutes, the breeches are arranged was 1.07,
1.38, 0.18 mg/l and in the course of 15 minutes, the
breeches are arranged was 1.57, 2.31, 0.29 mg/l. in both
breaks, the lowest was white tea and most of it was
black tea.
In the study Malinowska the concentration of
white tea fluoride ion was 0.37, 0.54 and green tea was
62.21 – 1.0 mg/l and black tea was 4.54- 0.32 mg/l. The
results of these studies, which were conducted on a
variety of tea and vegetable beverage in Poland, except
for the concentration of which tea fluoride which is
slightly different from the slightly different from the
results of the present study, in other cases, it matched.
This difference can be attributed to the different in the
time taken for harvesting white tea, the cultivation
region and its different quality (11).
In the Rote study, the concentration of green tea
fluoride ion, which had been brewing for 5 minutes, was
reported to be 0.8, 2,0 mg/l (12).
In the Cao study, the concentration of black tea

fluoride 0.94- 1.41 mg/l was consistent with the current
study (13). Based on the results of this study, the
difference in the concentration of fluoride ion in black,
green and white packaging was statistically significant.
Considering that one gram of tea leaf was weighed out
to be more accurate for each item, and given that the
sheets of all three tea are made from Camilla cyssine,
the difference is due to the quality of the tea leaf, which
leaves the white tea is the most delicious and sweetest
leaf of the plant.
Also difference can also be attributed to the
length of time the tea leaves reach the mature plant, with
increasing maturity of leafy plants, fluoride levels
increase and its quality is reduced. In addition to the
above, factors such as soil acidity, oxidation and
processing in fluoride in tea leaves are effective (16).
There are other factors that influence the amount of
fluoride release during tea preparation: water
temperature (studies show that increasing water
temperature while brewing tea will significantly increase
the release of fluoride) and the degree of water hardness
(increasing water hardness reduces fluoride extraction
during the preparation process) (16)(17).
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Other causes of difference in concentration
studies include different genetic variations of the plant,
variation in tea harvest time, soil compositions, rainfall,
specificity and plant height (7). In the study, which
measured the concentration of tea fluoride after 5, 10
and 30 minutes of drainage, with increasing drainage
time, tea drink fluoride concentration increased
significantly (13).
Zerubruk measured the concentration of fluoride
released in the black tea and green tea drink at times 0f
3,5,10 , the results indicated an increase in fluoride
content due to increased drainage time, the results
indicated an increase in fluoride content due to increased
drainage time (17). Also, in the study, the fluoride
concentration increased with the increase in the duration
of tea withdrawal. In this study, with increasing drainage
time, fluoride concentration increased (18). It should be
noted that the concentration of tea fluoride ion can be
measured
by
selective
ion
electrode
and
chromatography. In studies, Maleki & Reto
chromatography method and in studies, Amanluo,
Zerubruk and Esfahanizadeh, an ion selective electrode
method was used to measure the fluoride concentration
of tea types (14, 21, 17, 20,19). In the present study,
chromatography, the latest and most reliable method for
measuring fluoride ion, was used.
Different studies pointing to the link between
increasing the risk of fluorosis and recommending an
increase in tea intake. In area where fluoride is poor, it
is recommended to use black tea with the highest
concentration of fluoride, and also to use a variety of tea
has been cooked for more time. Considering the
maximum daily fluoride intake (2 mg children, 4 mg
adults) approximate daily consumption of 8 grams of
white tea, 1.5 grams of green tea and 1 gram of black
tea. Lahigan welfare can provide about 50 percent of the
daily allowable fluoride intake for adults and all
allowable amounts of food for children.
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