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The aim of the present study was to test the fluoride contents of infant formulas 
and market milk in Turkey. Fifteen formulas and nine market milks were 
prepared according to manufacturers' instructions with deionized water. Fluoride 
contents were analyzed with a spectrophotometer (CADAS 50S) and results 
were obtained as ppm (pgF/ml). Mean fluoride content of the formulas was 
0.101 ppm F and of the milks was 0.08 ppm E Formulas reconstituted with 
water containing < 0.3 ppm F do not provide a daily fluoride intake at any 
age. To decrease dental caries among children in Turkey, fluoride supplements 
could be prescribed at minimal dosages according to the ADA fluoride schedule.
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The goal of the dental profession is to help 
individuals achieve and maintain maximum oral 
health throughout their lives. Success in attaining 
this objective is highlighted by the decline of 
caries throughout the western world1*2. This 
progress has been mainly due to the use of water 
fluoridation and fluoride products and acceptance 
of primary preventive dentistry procedures. Due 
to technical and/or financial considerations it has 
not been possible to fluoridate water supplies in 
Turkey. But in this case, it is still possible and 
even easy to receive the systemic or topical 
benefits of fluorides, for example by installing 
small fluoridation units in school water supplies 
or by taking dietary supplements like fluoride 
tablets or drops. Fluoride applied directly to the 
teeth through fluoridated dentifrice gels or 
mouth rinses is referred to as topical applications 
and requires education and/or professional help. 
Although the prevalence of dental caries has 
declined markedly over the past 20 years in most 
countries, the disease is still a major problem 
for both adults and children, especially in 
developing and underdeveloped countries. The 
change in the mean number of decayed, missing 
and filled surfaces in permanent teeth (DMFS) 
is well documented from four surveys carried out 
in the United States3*6. The earlier reductions in 
dental caries of 40-70 percent resulted from the 
fluoridation of public water supplies and use of 
fluoride supplements; the most recent resulted 
from use of topical fluorides7.

The oral health status of the Turkish population 
was well documented in 1988 and reported as 
dft (decayed and filled primary teeth-total) scores 
in five year olds as 5, and DMFT (decayed, 
missing and filled permanent teeth-total) scores 
in 12-year-olds as 3.16, which is quite high in 
comparison to developed countries8. To reduce 
dental caries in children, fluoride supplements 
like fluoride tablets are recommended starting 
at six months to 16 years of age9.
To avoid excessive fluoride intake by an infant 
or child, the fluoride level of drinking water, 
infant formulas, milk (breast and cow milk) and 
foods must be determined before hand. For an 
undesirable degree of dental fluorosis to be 
avoided, the total daily fluoride intake should 
not exceed 0.05-0.07 mgF/kg of body weight10. 
The fluoride levels of drinking water available 
at markets and from tap water sources in Turkey 
have been determined before11*12.
This study was designed to evaluate the fluoride 
content of 15 infant formulas and nine market 
milks to prepare recommendations for fluoride 
tablets or drops for children in Turkey.

Material and Methods
The 15 infant formulas and nine market milks 
selected for analysis are listed in Table I. 
Infant formulas were prepared with deionized 
water according to manufacturers’ instructions. 
Milk and freshly prepared formulas were diluted
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with deionized water adding 1/10 ratios. To 
analyze the fluoride contents, 5 ml from each 
sample were converted into Photometric 
(Reagent) Test Kits and placed in a CADAS 50S 
spectrophotometer, which is automatically 
calibrated after each measurement. Results were 
obtained directly as ppm units (pgF/ml). Five 
measurements were made from each sample and 
mean values are shown in Table I.

Table I. Fluoride Content of Infant Formulas and Market Milk

Infant formulas ppm F mean Market milk ppm F mean

Humana 1 (Mamsel İlaç Sanayi) 0.03 Mis 0.13
Humana 2 (Mamsel İlaç Sanayi) 0.07 Mis Kalsiyum 0.16
Humana HN (Mamsel İlaç Sanayi) 0.15 Kay Yağlı 0.13
Aptamil 1 (Milupa) 0.09 Nestle Anne 0.04
Almiron (Nutricia) 0.19 Migros 0.01
Nutrilon forte (Nutricia) 0.18 SEK 0.02
Nutrilon soya (Nutricia) 0.19 AOÇ 0.10
Nutrilon 1 (Nutricia) 0.01 Pınar Light 0.14
Protifar (Nutricia) 0.11 Pınar' 0.04
Milupa (Milk and Fruit) (Milupa) 0.09
Milupa (Milk and Rice) (Milupa) 0.11
Milupa (Milk and Banana) (Milupa) 0.08
SMA-S-26 (Wyeth) 0.16
Starmil (Wyeth) 0.05
Nutrilon 2 (Nutricia) 0.01
MEAN AMOUNT 0.101 0.08

Results
The fluoride levels of infant formulas and market 
milks are seen in Table I. The fluoride levels 
observed in this study in infant formulas ranged 
from 0.01-0.19 ppm F, and in milk samples from 
0.01-0.16 ppm E Almiron and Nutrilon-Soya 
(Nutricia, Holland) showed the highest fluoride 
levels in infant formulas (0.19 ppm F). Mis 
Kalsiyum showed the highest level of fluoride 
among the milk samples (0.16 ppm F).

Discussion
Recommendations regarding fluoride supplementation 
are not readily available around the world. 
Banting13 reported 21 countries' current 
recommendations for fluoride supplementation by 
tablets, salt and milk. Fourteen countries had 
specific recommendations for fluoride tablets. In 
Turkey, there is not a specific recommendation for 
fluoride tablets, although the oral health status 
of children is very poor.
Fluoride supplements in chewable form are 
effective in reducing dental decay rates. In this 
way, all teeth benefit from the cumulative

topical effects of the fluoride supplement in 
addition to the systemic effects.
To prescribe such supplements for children, 
pediatric dentists and pediatricians should be 
aware of the daily dietary fluoride intake of 
infants. As mentioned before, the fluoride level 
of water sources and drinking water in Turkey 
is not at optimum levels (0.7-1.2 ppm F)11»12.

The fluoride content of the market milk tested 
in this study ranged from 0.01-0.16 ppm F with 
a mean value of 0.08 ppm F. Dabeka and 
McKenzie14 reported cow milk fluoride contents 
as 0.41 ppm F in Canada, which is five times 
higher than those in Turkey.

The fluoride content of the infant formulas 
tested in this study ranged from 0.01-0.19 ppm 
F with a mean value of 0.101 ppm F. Dabeka 
and Mckenzie14 reported the mean fluoride 
concentration of powdered infant formulas 
available in Canada as 1.13 ppm F, which is 
higher than that found in the formulas available 
in Turkey. The difference is probably due to the 
fluoride content of the water used in preparation 
of the powdered formulas.

Silva and Reynolds15 reported that when infant 
formulas available in Australia are reconstituted 
with water not containing fluoride, the range is 
0.240 ppm F. In another study, Johnson and 
Bawden16 evaluated infant formulas purchased 
in seven cities across the USA, and reported 
fluoride contents as 0.03-0.38 ppm E These 
authors showed that when the infant formulas
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were reconstituted in water containing 0.1 ppm 
F, their estimated contribution to an infant's 
daily fluoride intake at six months of age ranged 
from 0.018-0.076 mg/kg/body mass. In fact, 
even if the water content is 1 ppm F, it ranges 
from 0.124-0.184 mg/kg/body mass15.
In this study, the mean value of fluoride content 
of formulas was 0.101 ppm F, and they were 
reconstituted with deionized water containing 
less than 0.1 ppm E However, none of the 
formulas, when reconstituted with water 
containing up to 0.3 ppm F should provide a 
daily fluoride intake, at any age, above the 
suggested threshold for fluorosis of 0.05-0.07 
mgF/kg/body mass/day.
If water fluoridated at 1.0 ppm F was used to 
reconstitute the infant formulas, all would 
provide a daily fluoride intake above the 
suggested threshold for fluorosis15.
According to Ataç et al.11, almost all market 
drinking waters contain fluoride levels less than 
0.3 ppm E Usmen et al.12, reported tap water 
fluoride concentrations around Turkey and 
found fluoride levels very low. Thus, it is safe 
to assume that infant formulas reconstituted 
with these drinking or tap waters could not 
cause fluorosis in infants' teeth.
Heilman et al.17, reported that fluoride 
concentrations found in infant foods ranged 
from 0.01-8.38 ppm F, and that the highest 
values were obtained from chicken-based infant 
foods. On the other hand, Van Winkle et al.18 
analyzed infant formulas and reported that 17 
soy-based formulas showed the highest level of 
fluoride at 0.26 ppm E In our study, Nutrilon- 
Soya (Nutricia, Holland), a soy-based formula, 
also showed the highest level of fluoride.
Chowdhury et al.19 emphasized that in non­
fluoridated areas infants' intake of dietary 
fluoride is five to seven times less than in 
optimal fluoridated areas.
In conclusion, consumption alone of the infant 
formulas and/or market milk tested in this study 
is unlikely to be a risk factor for dental fluorosis 
in non-fluoridated communities in Turkey.
The dental status of children in Turkey is very 
poor when compared to that in Western 
countries. Prescription of fluoride supplements 
at minimal dosage9 together with application of 
topical fluorides can decrease dental caries 
among children in Turkey.
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