
'W'aA; 1JiJaI'lULntial ~'VI.tJ. (L'VIRURn'l'aLL'W'VIti), ~'VI.aI. (~~LR~)1.
'!'VIOU'l 11'Y'Y'l~'lal ~'VI. tJ., 'VI. tJ., aal., aet. (tS1!1U'ln'l'aa'lfj'l'a~~!I) 1

!lU'Y'Y'l Lnti1J'a:La;32- 2
'Wg ~'a:1J'i:La'a-'

1 111r1'i'j'D'l;,)Lr1~ r1tU~viU~LLViVltJ~1~~f "~1~~n1cJ).J"'1'i'jVltJ1iitJ.
2 u~~!iuu~ 3 ~tU~viU~LLViVltJ~1~~f '~1~~n1cJ).J"'11jVltJ1iitJ

'U'VIAGliiiJ

i""t/,:..",. L ~'f)LmfJUL VifJUn1nL~nril'J~If)~~~1f)1f)1'Jf1~L~~~~1 UU~'liU~fi'J'J~~1 U~'liU~LLf1~L:nfJ~~~ LL~::U~. " "
Lt.rffJ'J~~21f1'J1~LUUn'J~~~
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1'"J3.Jvf~n11~nM1'IJ'f)~ Ericsson3 ~~U~1L~'f)U3.JL~U'V11~ti~

n1:;L ~1:;'f)1~11~:;Ln~n11~ULUUn'f)U (coagulation) vi11i.fn11

~~:n3.J~~~~~~';U LLt;in11~nM1~tJ1U3.J1A-6 LL~~~l i.fL~u~1n11"
1v1"iuU3.J~L~3.J't.J~'f)'f)11~vi11 i.ftJ13.J1ru't.J~'f)'f)11~L UL~'f) ~" "

U~~1'"J:; LL~:;J1~1tJ L~3.J';u1v1 (;]~Ju n11L~3.J't.J~'f)'f)11~LU"

U3.J~~~'"JrutJ1:;1tJ-nii'V11~:n'"J111~ (bioavailability) 1 un11U1

't.J~'f)'f)11~L;;1~i1~n1tJ L-rluL~tJ'"Jnu n111v1"iu't.J~'f)'f)11~'V11~"" "
.d

1:;UU'f)U 1

1 UU~~UU U3.J LL~:;C.J~ lJ1i1ruevf~1nu3.J~~~1~u1tJl u.;]'f)~-.
1J1~1~~~~1tJ-nU~ 1v1LLrl U3.J~~ (plain milk) ~tJ1un11OJJ1

L:f'f)11rJv1'"JtJ~fi~1~L~'f)11i (pasteurization) ~fi~LIJ1'f)11~i

(sterilization) LL~:;~fil.jfrJ'"J13.J1'f)U~~ (ultra high temperature,

UHT) U3.J~(;]~LLtJ~~LUUU3.JLtl'ftJ'"J (fermented milk) vf~-nu~
.. ~ '" .d.d.. ."1 J' .oJ

rJ13.J (yogurt) LL~:;-nU~~1'f)3.J~3.J-n~3.JrJ'"J13.JLuUn1~~~'lJU U3.J'V1

L ~3.Jm3.J1ruLLrJ~L:ntJ3.Jl i.f~~';u (high Ca milk) n11(;]~LLtJ~~

(;]~n~1'"J'f)1~~:;~C.J~t;i'f)n11LLlJ1nrJI'"J'IJ'f)~'t.J~'f)'f) 11~~L~3.J~~1trl U"
~ ~ .. ~ .J'.. .. ~ . I ...d - ~ ..

U3.J ~~uun11~nM1rJ1~U~~3.J'"JlJ1tlu1:;~~rJL~'f)Lu1tJUL'V1tJU.
n11LLlJ1n rJI'"J'IJ'f)~'t.J~'f) 'f) 11~~ L~3.J~~1trl U U3.J-n U~fi113.J ~1nUU3.J"
-nU~~~LLrJ~L:ntJ3.J~~ LL~:;U3.J-nU~~LiJun1~

0. ~-
'Ja~l.l.a::'J5n'l'a,

vl1n1'f~~riI,)'fIt11~'U~n~'fI~~~~1""j1f.J1 'Un'f~L V1~~"'1'Uf1'f, ,
1r;) f.J L~'fIn L'U~1:;'U~~~'U~1n']'fI~~V11~ 1Jl-n'U1n1nL~:; 1~~1rlr;)'f~"

lvi"U~fi'f'f~r;)1 'U~LLf1~L~f.J~~~LL~:;'U~Lillf.J')-nur;)~:; 10, 5 LL~:;"
~~.. .~.~, ::. ~,

11 &J~~JlCUOYl ~1~~1r;)tJ 'U1~,)'fIf.J1~'U~V1~"'~r;)~1')r;)f11f1,)1~

LiJ'Un'fr;)-(;]1~ (pH) vi',)f.JLf1~'fI~rJr;)f1,)1~LiJ'Un'fr;)-(;]1~ 'II'fI~

1'f11'f'fl'fl'U t'U 710 L'fI (ORION pH/SE meter model. 710 A,

U'f:;L V1~~",f~'fIL~1n1) rJr;)m~1cuvJ~'fI'fI1'f~iI~;r'U1 'UriI,)'fIt11~.. "

'U~vi',)f.JvJ~'fI'fI1'f~:tJLrc1f11V1'fr;)'II'fI~1'f11'f'fl'fl'U 1'U .fl L'fI 940 (fluo-" ,

ride selective electrode, ORION EA 940) LLU~riI,)'fIt11~'U~

~1'U,)'U 1 00 ~~ L~~~1'f~:;~1f.J1-nL~f.J~vJ~'fI'fI1'f~ (NaP) f1,)1~
"

" " " . '1 1 ~ d .1"..
L'II~'II'U'f'flf.J~:; 11.05 ~1'U,)'U 10 b~ f1'f~~'f en~~:;V11"'~

m~1cuvJ~'fI'fI1'f~~L~~~~ltrl'U'U~Lvl1rltJ 0.5 ~n ""1'f1Lvl1rltJ
"

5 ~')'U1 'U~1'U~,)'U (ppm) &J~~1 ~L']1rl'U rJr;)m~1cuvJ~'fI'fI1'f~

LL~,) Pi1'U,) CU 1'f1f.J~:;'II 'fI~U1~1 CU vJ ~ 'fI 'fIl 'fr;)1'f1 'fI 'fI'U:tJ ~'f:;~"

U~'fIf.J'fI'fIn~1~1nm~1cuvJ~'fI'fI1'f~~L~~~~lu vl1n1'fV1r;)~'fItJ
"

i1ri1,)'fIt11~~:; 5 f1f~ L~'fI"'1fi1L'U~f.J'II'fI~m~1tUvJ~'fI'fI1'f~ "

iI~;r'U LL~:;1'f1f.J~:;'II'fI~m~1cuvJ~'fI'fI1'fr;)1'f1'f1'f1'U:tJ~'f:;~U~'fIf.J"

0

'U'VIU1

1 uu~~uuLuu~tJ'f)~fu 1(;1tJvtI"JLu~1 ~~'f)'f)L'JI1LuU~1'J. ..
~~U'J:;fiVlfi111'\1'1~~1 un1'JU'f)~nU l'J~.;:[u~ L i1'f)~~1n~~'f)'f)L'J11.. ...
~~~[;]'f)'f)~~u'J:;n'f)U1l'f)~n1'JLn(;11'J~.;:[u~ 2 U'J:;n1'J fi'f)rJ\I"J

.

.;:[ULL~:;LLU~~L1tJ 1 U~I"JU1I'f)~rJ\I"J.;:[u~~'f)'f)L'Jl1vi1~u1~L1~n1'J
..

LLrirJ\I"J (maturation) 1I'f)~L~;'f)U.;:[ULL~:;L~1~~11~~I"J1~LL;j~LL'J~

1I'f)~L~;'f)u.;:[u1 UlU1I~~~~'f)'f)'f):;U1L VlI1 (fluoraptite) vi11o:f

rJ\I"J.;:[U~n1'J~:;~1tJ (dissoluti~n) L~U'f)tJ~~L~'f)~~cJ~nun'J(;1

.fiUVl1U (organic acid) ~Ln(;1;fu1 U'J:;~~1~n1'JU'f)tJ'f)1~1'J~1'\1'1I"Jn

~1fluLlI L(;1'JVl1l'f)~LLU~~L1tJ1 U-n'f)~U1n ~1~fuLLU~~L1tJ

~ ~ 'f) 'f) L 'J11 ~1~1'JC1iiutT~ n1'JL~1ru L~U 11?111'f)~ LL U ~~ L 1tJ 1(;1 tJ.. w

;; (;111I"J1~n1'Jvi1~1U1I'f)~Lte)uojftJ~~LLU ~~L1tJ1-D1 un1'JU'f)tJ~~1tJ

'f)1~1'J~1fluLlIL(;1'JVl vi11 o:fLLU~~L1tJ'iJ1(;1'\1'1ii~~1U~~:;1-D1 u

... ... 1 0'1"../'" J ,
n1'JL~'J'!JLI?1U 1?1 LL~:;Vl1 ~ ~n'J(;1VlLn(;111U~1nn1'JtJ'f)tJ'f)1~1'J

L ~~1d~~1UI"JUU'f)tJ~~~u L3J~1~1'JC1vi11 o:fLn(;1n1'J~~1 tJLL1fi11?1.
(demineralization) 'iJ'f}~L~;'f)U.;:[U~~LUU~(;1 L~~I;]U1I'f)~n1'JLn (;1.

J '

l'J~.;:[u~ U'f)n~1nU~1nU'J1n~'J'f)tJ~LLffiL1~ (incipient lesion)

~ L~; 'f)U.;:[ULLtt\'I"J~~ 'f)'f) L 'J11~1~1'JC1-n~~ LL "D~'J'f) tJ ~ LLffi L ~~,f U.. .
1(;1tJL1~n1'Jfiuniiu1I'f)~LL1fi11?1 (remineralization) ~~~1nL3J~

.

n'J(;1Ln(;1;fu':111UU1LI"Jcud~n L~;'f)u.;:[u~:;niiu~~111'\1'1Un~
..

L~ ~1n~cu~~u~1un1'Ju'f)~nu1'J~.;:[u~L~~1d ~~~n1'JU1. .
~~'f)'f)L'JI1~11-D1u~1UvTul?1n'J'J~LUU 2 'JULLUU L~'f)L;'f)n1.jf

.. ..

'I'" ~" '1"
1?11~~I"J1~L ~~1:;~~ ~(;1LLnn1'J~ ~Vl1~'J:;UU (systemic) LL~:; ~ on

L'tl'\l'l1:;~ (topical) n1n o:fVl1~'J:;UUL ~~1:;~1~fuL~n1 U-nI"J~

'f)1tJ~~n1'J~11~LL~:;oji(;j.Ju1n1'J1I'f)~.;:[U 1 u'J:;tJ:;~.;:[UL ~~1~~.
';;UL ~':3'f)n LL~:;1 U'J:;tJ:;n1'JLLrirJ\I"J'iJ'f)~L~;'f)U.;:[U ~I"Jun1'J1 o:f

/
../l:- 0 ~ "~,../.. '~IJ'I.I

L'tl'\l'l1:;VlUUL ~~1:;~1~'JUL(;1nI"JtJ'JUVl~'f)1tJ~1nnI"J1 16 u'iJU ~u. .
d .":f it ,~ "../ "1

L U'f)~~1n~U'f)tJ U'J:;tJ:;LLnl?1I"JLI?1~VlLL~I"J
..

n1'J1 o:f~~'f)'f)L'JI1Vl1~'J:;UU U'f)n~1n~:;'f)tJ1 U'JU1I'f)~tJ1
.. .. ..

~ ~ ... ..1 'I !'I ~ d
L~(;1 tJ1U1LL~:;n1'JL1?1~~~'f)'f) ~'J(;1 ~ UU1(;1~ (water fluoridation)

" "'..1 'I!'I ~ I d../'1".1 1 "
LL~I"J n1'JLI?1~~~'f)'f) ~'J(;1 ~ UU~~(;1LuUI"Jfi~U~Vl~:; ~ ~u'J:; tJ"DU

..

1 U~1UL~1~~11~~I"J1~LL ;j~LL 'J~vT~LLri11~n1tJ LL~:;rJ\I"J.;:[U i1~LL~

~1U~~:;~L'f)'f)'f)U~~1tJ"DU(;1 L-nU LL~nULentJ~ LL~~LentJ~ LL~:;

~'f)~L ~1?1 ~~1~1'JC1~unU~~'f)'f)L'JI1LL~:;;;(;111I"J1~vi11 o:fn1'J(;1(;1
.. ..

.." '..1 '1"../ it ~ .. J' , " 1 '
"D~U'f)tJnI"J1~~'f)'f) ~'J(;1Vl'f)fJ UU1 LL~:;U~~t1Vlfi~'f)U1I1~LuU(;11~

~~~:;LVlun'J(;11un'J:;L'\I'I1:;'f)1~1'Jvi11o:f~1~I"J1~Luun'J(;1-(;)1~

(pH) 1I~~.J1~t~~1nn'J:;L'\I'I1:;'f)1~1'J (gastric juice) ~~;fu LUU

~~1o:fn1'J~(;1;n~~~'f)'f)L'J(;1'ultrt1l1(;1'JL~U~~'f)'f)L'J11 (HF) ~(;1~~2
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eJan'l'aAn'Li'l
~, ,.. ..~..
(?1')'f)fJ'l~U~n~'f)~"DU(;1fi'J'J~(;1'l 1 0 ~~(?1/1ru8l'] LL~:;U~

n£:i'f)~"DU(;1LL~~L=nfJ~~~ 5 ~~(?1i1r1.!ev1 ~~'lL'U~fJ'IJ'f)~~,)'l~LUU"

n'J(;1-(;)'l~LvI'lnU 6.474:!: 0.086 LL~:; 6.616:!: 0.125 (?1'l~

-Gl'l~U ri,)UU~Lt!1fJ,) 11 ~fI(?1i1r1.!ev1 ~~'lL'U~fJ'IJ'f)~~,)'l~LUU

n'J(;1-(;)'l~ LvI'lnU 3.869 :!: 0.121 ('JU~ 1)"

I1)l1)n~1 LmfJlJL VifJlJri1L'U~fJm~1ruw~11)11)11~~~l;i'u ri1L'U~fJ"

m~1ruw~11)11) 11~/l1fJ~ii~n11L~~ LL~:::ri1 L'U~fJ1I1)fJ~:::'lJI1)~
"

m~1ruw~11)11)11~111)11)I1)U.fl~1:::~tJ~l1)fJl1)l1)n~11:::~~1~U~"

LL~~~'DU~ ~,)fJn11'?j Lf111:::.;,jf1,)1~ LLtJ1tJ1')U Vl1~ L~ fJ') (One-Way

d ~ do:." ..~o~

ANaVA) Vl1:::~lJ~,)1~L'DI1)~U1I1)fJ~::: 95 ~1n~lJ~UfJ~1~f'!J
.. 0 ,d.. , ~.. ,"~.. ,
~~Vl1 n11V1 ~ ~l1)lJ~1 ~VI~ ~ ')1 ~ LLj;1n j;11~ nu VI~ ~ ~ ~') fJ,)fi&J~ j;11~" "

I1)U1~31iifJt/i1i1f'!JUl1)fJ~~~ (Least significant difference)

'i\J..i 1 LL~~~R1~,)1I.JL,jUn1~-r;i1~1J~~IIT')~,j1~Ul.Jvf~ 3 nt41.J.. .
Fig 1 pH of 3 groups of milk samples

nl't;;~m3,JlcuyJ~I1)I1)1'tv)~~~u 'Y'/U~IU3,Jfi't't3,J~I, U3,J
..

LLr1~ L:nfJ3,J~~ LL~:::U3,JL,EfJ'J~m3,J1 CUyJ~I1)I1) 1'tv) L'U~fJL vllnU.. ..

0.108:t 0.034,O.157:t 0.149 LL~::: 0.314:t 0.140 ~'Ju1u

"', . ~ oJ ~~ ,
~IU~'JU ~13,J~I~U 'D~~~nl'tV1~~I1)UV11~~tl~ 'Y'/U'J1 U3,J

fi't't3,J ~1 LL~:::U3,J LLr1~ L:n fJ3,J~~~U13,J1 CU yJ~I1) 11)1 'tv) ~~ ~u1,j
.. ..

LL~n(;\l~nUI1)UI~~iifJi.llOi'tlJV11~~'fI~ 1 U'lJru:::viU3,Jfi't't3,J~ILL~:::

U3,J LLr1~ L:n fJ3,J ~~~m3,J1 cu yJ~ 11) 11) 1 'tv) ~~ ~U~1 n~IU3,J L,EfJ'J.. ..

I1)ul~~iifJi.llOi'tlJV11~~'fI~ (p<O.O5)

L~'f) LtJ3.J£q1'1~:::~1U 1 en Liii U3.J~~'f)'f) L'1I1v13'1m3.J1 ru~~'f)'f) L'111" "
. --

-
fi'J'J~ ~1 LLfi::'l.!~ LLr1fi L ~ fJ~ ~~~ili~1 ru rJ~'fI'fIl 'J~il1 fJ",ii~m'J

0.5 3.Jn ~-11 urJ!'J If) U1-1U3.J Yi1J11 ill3.J1ill~~If)If)11r;iL'U~fJ1 UU3.J
..

fi113.J1P11 U3.JLL~~L:nfJ3.Jfiq-1 LL~:;U3.JLtrffJ'J 111fJ~ii-1m1L~3.J ~..

~1Lvi1n1J 1.176 :t 0.162, 0.829 :t 0.391 LL~:; 1.600 :t 0.435

~'JU1U~1U~'JU ~13.J.£i1c;i1J ~-1~~m1VllP1fiqlf)1JVl1-1fiqn~ Yi1J11

U3.J fi113.J 1P11 LL~::U3.J LL~ ~ L:n fJ3.J fiq-1~ill3.J1 ill ~~ If) If) 11~111 fJ~ii-1.. ..

n11L~3.Jl.,JLL~nI?l1-1nuIf)u1-1~iifJ~1firuVl1-1fiqn~ 1 u'iJill::viu3.J



)Y'j"? U.D3J1tjLn1T3J LL~::PltlJ::214

1'eJ'eJ'eJu.f:j~'1::~1J~'eJU'eJ'eJn~I"11'eJ~U~fi'1'1~~1 LL~::U~L,JJ;U'J~

ril~~n~IU~LLr1~L onu~~~'eJul~~iiutf.Iri't1JV11~~n~ (p<O.O5) 1 U

"llrI.I::~1'eJu~::"II'eJ~m~lru~~'eJ'eJ1'1~1'eJ'eJ'eJu.f:j~'1::~1J~'eJu'eJ'eJn"

~I"11'eJ~U~fi'1'1~ ~1 LL~::U~ L,JJ;U'J 13-lLL(;1n ~1~nu 'eJ ul~~ii utf.1 ri't1J

~~ d
V11~~tl(;1 «(;11'11~V11)

L~~ ~1 n~1 'U~ L ,.r!;fJ')'f) tJ1~31 ii fJ~1 i1 t1!'V11~~Cl ~ (p<O.O5)

L~ 'f) u11tJ 1Oi1'U ') CU~1 L'il~ fJ1'f) fJ~:;:1J 'f)~m~1 CU ~~'f)'f) 11(;)-"
1'f)'f)'f)'U:fJ~1:;:~tJ~'f)fJ'f)'f)n~1"1nm~1cu~L~~~~1tJ1'U'U~

fi11~~1 'U~LLf'1~LenfJ~~~ LL~:;:'U~L,.r!;fJ,) 1~~1L vl1rlU 21.36 ::!::"
0 ~ oJ

6.67, 13.43::!:: 1 0.94 LL~:;: 25.70::!:: 12.78 11I1~~1~U 'D~~~

n11'V1~~'f)U'V11~~Cl~ ;'jU~1 1'f)fJ~:;:1J'f)~m~1CU~~'f)'f)11(;)-
"

6I'l'i'lui 1 n1n1.l'1tJUL VitJU fi1L~~tJ1ItJ~mI.J1 CUyJ~tJ tJ 11"vT~ viu mI.J1 CUyJ~tJ tJ 11"""fl~n11L~I.JLL~::1tJtJ~::1ItJ~yJ~tJ tJ 11".. .. ..
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Table 1 The comparison of mean fluoride concentration (ppm) at baseline, after fluoride added, and the percentage of free

fluoride ion release between various milk samples
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After 0.5 mgF added

(SD)

% release

(SD)

Baseline
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Abstract
Objective The purpose of this study was to compare fluoride dissociation after addition to plain milk, high calcium
milk, and high acidity fermented milk.
Material and method UHT milk available in Bangkok were randomly collected. They were 10 brands of plain

milk, 5 high calcium milk and II fermented milk. pH and fluoride concentrations at baseline were measured

by pH electrode and fluoride electrode, respectively. After addition of 0.5 mg fluoride to 100 ml milk, the fluoride
concentrations were measured and the percentage of free fluoride ion release was calculated. The differences
in fluoride content and percentage of fluoride release were analyzed by ANaYA at 95% confidence interval.

Result pH of plain milk, high calcium milk and fermented milk were 6.470:t 0.086, 6.616:t 0.125, and

3.869:t 0.121, and the mean fluoride concentrations at baseline were 0.108:t 0.034,0.157:t 0.149, and 0.314
:t 0.140 ppm, respectively. After the addition of 0.5 mg fluoride, the percentage of free fluoride ion release

from plain milk, high calcium milk and fermented milk were 21.36:t6.67, 13.43:t 10.94 and 25.70:t 12.78

respectively. High calcium milk had significantly less percentage of free fluoride ion than plain milk (p<0.05),
while fermented milk showed no significant difference.

Conclusion High calcium milk decreased the dissociation of fluoride added while the increase of milk acidity
did not significantly affect fluoride dissociation.

(CU Dent J 2002;25:211-6)

Key words: fluoride; milk; calcium; acidity; dissociation
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