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¾Low concentrations of fluoride in food and 

drinking water can prevent dental carries.  

 

¾However, uptake of high amounts causes 

severe diseases in teeth and bones  
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ºConcentration in drinking water:  

 

× WHO guideline is 1.5 mg/L (WHO, 1984).  
 

×> 1.5 mg/L causes dental fluorosis.  
 

× Prolonged intake 3 to 6 mg/L causes  

   skeletal fluorosis,  
 

× If these concentrations are exceeded, 
crippling skeletal fluorosis occur.  

  (Kloos and Redda, 1993).  
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o Total daily fluoride exposure will depend on :- 
 

× fluoride content in drinking water and water consumption,  

×levels in foodstuffs, 

× use of fluoridated dental preparations,  

×consumption of brick tea and  

×cooking and drying of food with high-fluoride coal (WHO, 2008) 
 

o  The safe intake for fluoride (total): 
 

V 1.5 to 4.0 mg/day for adults and  

Vless for children  



              Skeletal fluorosis  

    Dental fluorosis  



 

 

 
 

×  Assessment of  average daily  fluoride  intake  of        

adult  person; 

 

×Contribution  of  food  ingredients  and water  

used for  cooking  to  the  fluoride  content  of  

prepared  dishes and beverage  items . 

 
 



¾  This study was conducted in selected households 

of WeyoGabriel  and Gura kebeles  in Duguda 

Wereda East Shewa Zone, Oromia Regional State.  

  

¾These two kebeles  are located 145 km and 142 km 

from the capital city of Ethiopia respectively.  



Methods contõd 

¾The Laboratory Analysis include:  

VHomogenization of food samples with a mixer  

VAlkali fusion method for digestion of the food  

   samples was used.  

VFluoride concentration was measured by fluoride 

selective electrode in: - 

üraw food ingredients  

üPrepared dishes  

üBeverages and drinking water  
 

ºQuestionnaires about consumption and recipes  
 

 

 

 



Three sampling sites 
based on water source  

Å3 hhs  from  village 1  

Å3 hhs from village 2  

Å3 hhs from village 3  

Hhs  were interviewed 
for their willingness to 
respond to questionnaires 
and conduct the sampling 
procedures for 
consecutive five days ,  

 

Most commonly consumed 
dishes namely enjera , 

bread, kale stew, potato 
stew, shiro  stew, & fish 
stew and two beverages 

tea & coffee were 
selected,  

 

Sampling included 
prepared dishes and 

beverages, food 
ingredients   

Compensation was 
60 birr/ hh/day of 

sampling .  

Samples were 
placed in labeled 
plastic bags and 

bottles .  

Wt of food 
ingredients and 

prepared food items 
were recorded on 

recipe 
questionnaires . 

Sample of the 
prepared food was 

taken after the 
weight was measured 

in polyethylene 
plastic sample bottles .  

Samples were kept 
under cooled iceboxes 

and transported daily to 
Ziway to be kept under 
refrigerator & finally to 

AAU. 

Methods contõd 
        Description of Sampling Procedures  



       

Methods contõd 
 
       Data quality assurance 
 
  

ü Duplicate measurements for prepared       

     samples 

ü Recovery analysis  

ü Certified reference material  

      (Timothy high - 2695)  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS AND DISSCUSION 



 

      Fluoride concentration of ingredients  

     Fluoride in cereals  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
   

No. Food Mean  F- 

(mg/kg)  

stdv 

1 Maize flour  12.2  5.1  

2 Wheat flour  6.82  0.35  

3 Red teff  15.1  6.93  

4 Maize flour (50%) and Wheat flour (50%)  12.0  - 

5 Maize flour (33%) and Wheat flour (67%)  15.4  - 

6 Maize flour (75%) and Wheat flour (25%)  8.37  - 

7 Maize (47%) and Wheat (53%) flour  7.7  - 

8 Maize (60%) and Wheat flour (40%)  7.77  - 

9 Maize (28%), Wheat (44%) and Barley 

(28%) 8.57  - 

10 
Red teff (90%) and Maize (10%)  12.3  - 

11 
Teff (75%) and Maize (25%)  10.2  - 

12 
Teff  (75%) and Wheat (25%) 7.07  - 
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Fluoride in vegetables  
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

No. Food Mean F- (mg/kg)  stdv 

1 Kale 3.94  2.01  

2 Tomato  4.7  2.74  

3 Potato  5.6  1.69  

4 Onion 2.1  0.3  

5 Greenpepper  4.9  3.13  

6 Garlic  4.1  - 
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Fluoride in other foods  

 

 

 

 

 

 

 

 

 

 
 

 
 

Malde et al ., (1997) measured a fluoride concentration of 4.4 mg/kg of dry 

weight in Oreochromis  niloticus  species (large size fish) found in Lake Ziway. 
 

Samuel et al.,  (2010) calculated fluoride concentration of nine Ethiopian black 

tea leaves in the range of 248 mg F -/kg in ôAlmetaõ to 682 mg F- /kg in ôAbayõ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Food Mean F- (mg/kg 

of fresh wt)  

stdv 

1 Legume powder ( shiro )  9.8  2.75  

2 Red chille powder (Berbere)  18.8  6.42  

3 Tumeric  (Erd) 10.2  3.98  

4 Raw Fish 4.00  1.26  

5 Sugar 0.30  0.01  

6 Salt 27.7  5.60  

7 Coffee  1.75  0.35  

8 Tealeaves 625 12.0  
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  Fluoride in water (mg/L)  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Sample source  Mean F- 
(mg/L)  

stdv  

1 Village 1  

(Community  
defluoridation ) 

1.15  0.02  

2 Village 2 

(Untreated  water from 
Mesken  village)  

3.19  0.02  

3 Village 3  

(Untreated  water from 
Gura village)  

11.6  0.1  
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        Fluoride concentration of prepared Food and beverages  
o      Fluoride conc (mg/kg of fresh wt) in prepared food items  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Food Mean F-  conc.  of the food prepared by water from  

Village  1 

(1mg/L) 

Village 2  

 (3 mg/L) 

Village 3  

 (11.6 mg/L) 

Enjera 9.69 11.9 16.9 

Bread 11.9 16.0 18.1 

Shiro  stew 2.53 3.71 10.9 

Potato stew 3.96 5.99 9.04 

Kale stew  7.24 8.79 16.1 

Fish stew 2.62 4.87 7.41 
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Fluoride in beverages  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beverages Mean F- conc of beverages prepared by 
water from  

  Village 1  

 (1mg/L) 

 Village  2 

 (3 mg/L) 

 Village 3   

(11.6 mg/L) 

Tea 3.66 6.81 13.3 

Coffee 1.16 2.76 11.3 



Water sources used for cooking and drinking  

Daily intake of  F- through  Vill  1 (1mg/L) Vill  2 (3 mg/L) V 3(11.6mg/L) 

Bread 2.61 3.52 3.97 

Enjera 4.63 5.68 8.1 

Shiro stew  0.16 0.24 0.69 

Potato stew 0.34 0.51 0.77 

Kale stew  0.59 0.71 1.3 

Fish stew 0.04 0.08 0.12 

Total food  9.2 11.6 15.6 

Tea 0.17 0.41 1.67 

Coffee 0.24 0.66 1.29 

Drinking water  1.73 4.78 17.4 

Total beverage 2.14 5.85 20.3 

Total daily intake  11.3 17.4 35.9 

Fluoride Intake (mg/person/day) using different water sources  
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 % cont of water to F - conc of prepared foods  
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Water sources  

(a) Bread 
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Water sources  

(b) Enjera 
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Water sources  

(c) Shiro stew 
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Water sources  

(d) Potato stew 

Note: CDF is water from village 1 (1mg/L)  

           MV is water from village 2  (3 mg/L)  

           GV is water from village 3  (11.6 mg/L)  
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% cont of water to F - conc of prepared foods contõd 
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Water sources  

(e) Kale stew 

0

10

20

30

40

50

CDF MV GV

19.3 

45.4 

32.7 

%
C

o
n

tr
ib

u
ti
o

n
 o

f 
w

a
te

r
 

Water sources  

(g)  Fish 

Contribution of water to F - concentration of different food items  

Note: CDF is water from village 1(1 mg/L)  

           MV is water from village 2 (3 ppm) 

           GV is water from village 3  (11.6 ppm) 
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× % cont of water to F - conc of beverages  
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Water sources  

(a) Coffee 
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Water sources  

(b) Tea 

Note: CDF is water from village 1 (1 ppm) 

           MV is water from village 2 (3 ppm) 

           GV is water from village 3(11.6 ppm) 
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× % Cont of fluoride in water to the total daily fluoride  

× intake   

32.9% 

67.1% 

water

food

Contribution of defluoridated water and food to total daily fluoride  

 intake  
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×% Cont of fluoride in water to the total daily fluoride intake 

contõd  
 
 
 
 
 
 
 
 
 
 

 
Contribution of untreated water from Village 2 and food to total 
daily fluoride intake   

58.0% 

42.0% 

water

food
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×% Cont of fluoride in water to the total daily fluoride intake 

contõd  
 
 
 
 
 
 
 
 
 
 
 

 

Contribution of untreated water from Village 3 and food to total 
daily fluoride intake  

85.5% 

24.5% 

 water

food



 CONCLUSIONS  
 

 

ÇThe fluoride intake in households using water with       

fluoride content 1, 3 and 11.5 mg/L was 11.3, 17.4 and 

35.9 mg/person/  day respectively.  

 

Ç The  water used for cooking and drinking purposes from 

Village1 , Village 2 and Village 3 contributed 33%, 58%, 

and 86 % to the total daily intake of fluoride.  

 

ÇFrom the cereals: maize  and teff  were found to have 

higher  fluoride content. Vegetables contain relatively 

less concentration.  

 

ÇThe fluoride concentration of tea was found to be  

    624.5 ±  12.02 mg F -/kg.  

 
  

  

  

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

RECOMMENDATIONS  
 
 

Å  Reducing the fluoride concentration of the water to  

the lowest  possible level is recommended to minimize  

the total  daily fluoride intake.  

  

Å Further studies on the dietary intake of nutrients such 

as Ca and Mg gives further information on the health 

risk.   

 

Å Reducing the consumption of high fluoride 
food/beverages  (if feasible)  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Average for all households in Weyo 

Gabriel and Gura Community Defluoridation 

Consum. 

per 

Person 

(kg) 

Frequen

cy of 

consum. 

consum 

per day 

(kg/perso

n/day) 

 

F intake 

/per/day (no F 

in cooking and 

drinking water  

F intake 

/per/day 

(cooked 

with CDF 

water) 

% 

contribution  

Bread 0.39 4 0.22 1.22 1.29 5.16 

Enjera 1.12 3 0.48 2.56 2.91 12.17 

Shiro  0.22 2 0.06 0.14 0.19 26.50 

Potato 

stew 0.30 2 0.09 0.32 0.37 11.46 

Kale stew 0.19 3 0.08 0.27 0.31 12.39 

Fish stew 0.44 0.25 0.02 0.03 0.04 19.29 

F in food 4.74 5.32 

Coffee 0.15 7 0.15 0.07 0.22 66.05 

Tea 0.14 5 0.10 0.37 0.45 17.54 

drinking water  1.5 0.00 1.73 100.00 

F in beverage 0.45 2.40 

Total F uptake per 

day 5.18 7.72 32.9  

% contribution of CF cooking water on the F conc. of prepared dishes and beverages 



Average for all households in Weyo 

Gabriel and Gura Meskan Village 

Consu

m. per 

Person 

(kg) 

Freque

ncy of 

consum. 

consum 

per day 

(kg/perso

n/day) 

F intake 

/per/day (no 

F in cooking 

and drinking 

water  

F intake 

/per/day 

(cooked with  

MV  water) 

% 

contribution  

Bread 0.39 4 0.22 2.14 2.71 20.85 

Enjera 1.12 3 0.48 2.76 4.22 34.64 

Shiro  0.22 2 0.06 0.12 0.37 66.60 

Potato 

stew 0.30 2 0.09 0.35 0.48 27.64 

Kale stew 0.19 3 0.08 0.14 0.32 54.34 

Fish stew 0.44 0.25 0.02 0.04 0.07 45.36 

F in food 5.76 8.49 

Coffee 0.15 7 0.15 0.11 0.74 84.97 

Tea 0.14 5 0.10 0.26 0.59 55.51 

drinking water  1.5 0.00 4.78 100.00 

F in beverage 0.37 6.12 

Total F intake per 

day 6.14 14.61 57.98 



Average for all households in Weyo 

Gabriel and Gura GuraVillage 

Consum. 

per 

Person 

(kg) 

Frequ

ency of 

consu

m. 

consum 

per day 

(kg/pers

on/day) 

F intake 

/per/day (no 

F in cooking 

and 

drinking 

water  

F intake 

/per/day 

(cooked with  

GV water) 

% 

contribution  

Bread 0.39 4 0.22 0.99 2.88 65.51 

Enjera 1.12 3 0.48 2.71 7.26 62.73 

Shiro  0.22 2 0.06 0.14 0.77 81.13 

Potato 

stew 0.30 2 0.09 0.30 0.87 65.38 

Kale stew 0.19 3 0.08 0.29 1.07 72.73 

Fish stew 0.44 0.25 0.02 0.11 0.16 32.74 

F in food 4.75 13.59 

Coffee 0.15 7 0.15 0.01 2.38 99.47 

Tea 0.14 5 0.10 0.28 1.48 80.83 

drinking water  1.5 0.00 17.35 100.00 

F in beverage 0.30 21.21 

Total F intake per 

day 5.05 35.8 85.49 



Referenc

e 

material  

Measured 

F-(mg/kg)  

Average 

F-

(mg/kg)  

Stdv Certified 

value  

(mg/kg)  

Measure

d at 

NIFES 

(mg/kg)  

RMSE 

(mg/kg)  

Timothy 

high 

262 282 19.36  277±27 277±34 18.6  

258 

298 

308 

295 

284 

269 
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ÇResults of Certified Reference Material  

 
 

 

 

 

 

 

 
 

 

 
 

 
 
 
 
 
 
 

 
 


