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ABSTRACT

The purpose of this investigation was to study the fluoride content of tea
samples consumed in Iran and of waste samples from the tea factories. The
wastes analysed were tea dust, tea fluff and tea stalk which were rejected
during the production of black tea. Alizarin complexone spectrometry was used
after a method of steam distillation. Generally the fluoride content of the
samples varied from 10-21 mg F 100 g'. The corresponding values of the waste

samples were between 10-15.5 mg F 100 g™

i. Researcher and Lecturer.
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INTRODUCTION

It is generally accepted that adequate fluoride intake may help to reduce
dental caries. Although the mechanism of this reduction is not yet
completely known, it has been stated that fluoride strengthens the enamel by

forming fluoroapatite , and inhibits the adsorption of salivary protein onto
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the enamel. It also has antimetabolic effects on microorganisms through
inhibition of glycolytic pathway and thus reduction in the conversion of
sugar to acids (11).

The majority of foods contain 0.2-0. 3 mg F/kg but tea and sea foods are
exceptions (8). Many plants tend to accumulate fluorides in various forms,

silicaceous plants as SiF4, plants with calcium as CaF,, in some other plants

and tea leaves as KF. Typical fluoride content of some foods are: spinach (22
mg/kg) (6), potatoes (0.21-0.77 mg/kg) (3), milk (0.15 mg/kg) and bottled
vichy water (10.6 mg/kg) (1). Potable waters mostly suffer from the lack of
fluoride throughout the world. A study of the fluoride content of potable
waters in Iranian cities showed a range of 0.13-0.53 mg/kg (9). Water
fluoridation as well as application of fluoride in the form of fluoride
solutions, toothpaste, tablets and drops can be useful (11).

Tea being a major drink :a Iranian diets and can be a very good source
of fluoride (5).

The extraction of fluoride in infused tea has been studied by other
researchers (5,12). Harrison found that 80-100% of the fluoride in tea could
be extracted from a 2% infusion in 5 min (7). In the present study, the
fluoride content of commonly used teas and tea wastes in Iran was studied in

both dry samples and infusions.

MATERIALS AND METHODS

Most of the tea consumed in Iran is a blend of 60% Iranian product
with 40% imported tea. In this work, the following samples were analysed: 2
types of pure Iranian tea (black tea and green tea leaves), one sample of tea
bag, Iranian brand, 3 brands of pure imported tea and three waste samples
(tea dusttea fluff and iea stalk). All samples were kindly provided by the

iranian Tea Organization.
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One infusion was also prepared from an Iranian brand. To do this, one
gram of tea was infused in 100ml of distilled water for Smin, then filtered.

The specifications of samples are given in Table 1.

Table 1. Specifications of tea samples.

Sample No. Name Standard No Grade Company
1 Tata Tea' 213 TGFOP, * Tata Tea’
2 cT.C* 408 BOP’ Shiraz
3 C.T.C. FOF® 50 BOP Haj Ahmad
Bangladesh
4 Iranian Tea - - Iranian Tea
Organization
5 Tea dust - - -
6 Tea fluff - - -
7 Tea stalk - - -
8 Green tea leaves - Iranian -
- Mixture of
¢ Tea bag Iranian, Iranian Tea
Indian Organization
i0 Tea infusion - Iranian tea -
No. 4
1. Tata Tea is imported by Tata Tea Company.
2. TGFOP,, Tipy Golden Flowery Orange Pekoe One.
3. Samples No.1 and No. 2 are from India and No. 3 is from Bangladesh.
4. C.T.C., Cutting Tearing Cording is one of the methods of tea

preparation.
BOP, Brocken Orange Pekop (Barooti Kind).
6. FOF, Flowery Orange Fanning (Shekaste Kind).

L]

The fluoride content of all samples was estimated colorimetrically, using
a method of steam distillation (2, 10, 11). The analytical methods were as
follows: an exact weight of a powdered tea sample(1-3 g, mesh size 60) was
mixed with 20 ml of 100g I"* Ca (OH), in a nickel container. The mixture
was thoroughly blended with a glass rod and kept overnight, then dried at
110-120° C and heated at 600°C for 1 hr. After cooling, 2g sodium hydroxide
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was added and the mixture was heated again for 1 to 2 hrs at 600°C until it
melted out. The residue was transferred into a distillation flask with a small
amount of water. Twenty five ml of 60% perchloric acid, glass beads or SiO2
and 5 mg of Ag,SO,; were added and the mixture was treated by steam
distillation. After about 200 mi distillate was collected at 135 £ 3°C, the
volume was adjusted with double distilled water to 250ml. Finally, the
fluoride concentration was determined by the method of alizarin complexone

spectrometry (10).

RESULTS AND DISCUSSION

The fluoride contents of tea samples are given in Table 2.

Tabie 2. Fluoride content of tea samples.

Sample No. No. of Analysis Mean Standard Coefficient of
mgF/100g deviation variation %

C.V.

1 6 10 4.36 49.40

2 4 L5 6.07 52.43

3 3 10 35 35

4 6 21 12.35 59.04

5 4 13 7.37 56.19

6 7 10 402 39.97

7 3 15.5 3.5 22.58

8 9 19 6.20 32.25

9 7 185 10.12 54.52

10 3 14.3 7.58 51.14

The results for samples 1-4 givé a range of 10-21 mg F 100 g™, which, in
comparison with the values obtained in one investigation (10.25-15.25 mg F
100 g°')(5), show a greater variation, but it is within the range reported by
Cook (4) (12.1-26 mg F 100 g'), Garber (6) (5-40 mg F 100 g*) and
Zimmerman et al. (12) (13.1-17.8 mg F 100 g''). For samples 1-3 (imported
teas) the range of fluoride was 10.0-11.5 mg F 100 g™* and the analysis of
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sam'ple 4 (pure Iranian tea) showed a value of 21 mg F 100 g', which is
higher than those for other samples.

Analysis of the three waste samples of tea showed that they also contain
fluoride in amounts close to the tea samples (tea dust, 13 mgF 100 g, tea
fluff, 10 mg F 100 g™ and tea stalk, 15.5 mg F 100 g™').

Sample No. 10 was 2 tea infusion which showed 14.8 mgF/100g. The

-average amount of fluoride extracted into infusion was 77.7% of the original

amount present in the tea. Harrison (7) was found that 80-100% of the
fluoride in tea :vas extracted into a 2% infusion in 5 min but in a later work
it was reported that the extraction rate was 68.85-86.83% (5), indicating
close agreement of the present data and those in the literature.

Considering the optimal intake of fluoride (1-1.5mg/day) suggested for
prevention of dental caries, it may be said that drinking 7-10 cups of tea/day
provides the required amounts, without considering the fluoride content of

water or other sources.

LITERATURE CITED

1. Alary, J., J. Rochat, and C. Grosset. 1977. Excretion of fluorine, and
fluorine content of the diet, Annales des Falsifications et de Expertise
Chimique 70 : 633-641 (Food Sci. Tech. Abst. 1978. Vol. 10, No. 8).

2. Association of Official Analytical Chemists. 1970. Determination of
fluoride, Method 25,035, 11th ed. Washington, D.C., U.S.A.

3. Bernstein, 1. 1959. A procedure based on a Willard - Winter’s distn.,
Roczniki Pans Twowego Zokladu Hig. 10, 461-468, *(Official Methods of
Analysis (A.O.A.C.) 7Tth ed., 1950, p. 389.

4. Cook, H.A. 1970. Fluoride intake through tea by British children.
Fluoride Quart. Rep. 3: 12-18.

116



10.

11.

12.

. Farsam, H. and N. Ahmadi. 1978. Fluorine content of teas consumed in

Iran. J. Food Sci. 43: 274-275.
Garber, K. 1962. Plants and fluoride. Qualitas plant mater vegetabiles 9,
staatsinst. Angewandte Bot. No.1, 33-49, (in Chem. Abst. 1962. Vol. 57).

. Harrison, M.F. 1949. Fluorine content of teas consumed in New Zealand.

Brit. J. Nut. 3: 162-166.
McClure, F. J. 1949, Fluoride in foods., U.S. Publ. Health Rep. 64: 1061.
Nahid, P.1991. Study and the determination of fluoride in drinking water.
Pazhoohesh, Res. Sci. Technol., 10(20-21):96-97 and 143, (in Persian).
Remmert, L.F., T.D. Parks, A.M. Lawrance and E.H. Mc Burney. 1953.
Determination of fluorine in plant materials, Anal. Chem. 25:450-453.
Sakai, T., K. Kobashi, M. Tsunezuka, M Hattori and T. Namba. 1985.
Studies on dental caries prevention by traditional chinese medicines
(part VI), on the fluoride content in crude drugs. Shoyakugaku Zasshi
39: 165-169.
Zimmerman, P.W., A.E. Hitchcock and J. Gwirtsman. 1957. Fluorine in
food with special reference to tea.Contribes Boyce Thompson Inst.
19':49, In Chem. Abst. 1958. 25:610, (in German).

117



