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l111f1'1'j'D1L'J'D~1~~f'1itJ-31.l1n f1t)A::ilU~LLViVltJ~1~~f '~1~-3n1tUl.J"'1'1'jVltJ1~tJ

2u?i~ilu~LL ViVltJ f1t)A::ilU~LL ViVltJ~1~~f '~1~-3n1tUl.J"'1'1'jVltJ1~tJ

'U'VIAmii'eJ

i"g1/.,:."ft n11~~tJif31;; ~C1U 1:: ~~ f1 L ~ If) ~ n ~ tij' ~ 11 n11,..rfi~ J1 ~1 tJ LL~:: f'11 r1 'J13J L 11 Un1V1 c;i1~1J If)~ J1~1 tJ1l1 tJ,..tji~. ."" J .1':'
n11n1::~UV1'JtJn11Lr1tJ'J"'3J1nw1~.
i.""8:'1Hm'f n11VlV1~lf)tJvi1LUn~3J~1~1~iir11~31~1J1l1~~ 16 r1U LV1tJLi"'3J1ncJ*~~31r-i1"'U1tJLU~~1V1. ..
u1::LVlfl11VltJ 5 'DUV11~LLri "'3J1ncJ*~;Lr1~Vl ~~::l'DLV1~f LV1U~U tJ~LtJ~1 LV1U~U L3JULVl'iiUril~ iilf)~L;t tJ~LtJ~1

OJ OJ

LL~::iilf) ~ L~ r1~~ U VI UU ~n tij' ~11n11,..rfi~J1~1 tJ LL ~ ::f'11 r1'J13J L1Iun1V1 c;i1~1J~~J1~1 tJ1:: tJ::~1~1~"itJn11n1:: ~UOJ .
" J .1':" ~

LL ~ ::1:: EJ:: n 1:: ~ U,,1 n n11Lr1 tJ 'J'" 3J1 n w1 ~ LL~ ~:: fl1 ~.
el8m.,Rnti? tij' ~11 n11,..rfi~J1~1tJ1l1 tJ,..tji~ n11n1::~U~'JtJn11L;ftJ'J"'3J1 n cJ*~Vln'DUV1 L ~ 3J;lU ~ u1~31ii tJ~1 iiru. . w

'1 ~ .:. r ~ d'.1 '.1':'" d" r '1"
(p < 0.001) LV1tJ~~11n11"'~~U1~1tJL~~1JUu1::3J1CU 5-7 LVl1 "'~1nw1~LV1UVlU tJ~LtJ~1 n1::I1JUU1~1tJLV1~1n

~~ V1 11f)~~~3J1 R 1f)"'3J1ncJ*~; LfI~Vl ~~:: 1 'II LV1~f ,..3J1n cJ*~Vln'lluV1 L ~3J fI'J13J L1I Un1V11J~~J1~1tJ1::tJ::n1::~u ~U1~. ..
31iitJ~1iiru LV1tJ"'~1ncJ*~LV1u~U tJ~LtJ~1 L~3JfI'J1~L1Iun1V1LuJ1~1tJ~1n~~V1 (21.1 %) 1~~~~3J1R~ "'3J1ncJ*~W OJ .

;LfI~Vl ~~::l'11LV1~f (18.3%) LL~::L~3J3J1nn~1"'3J1ncJ*~ifln 3 'IIUV1If)U1~31iitJ~1iit1! (p < 0.001)

.91/ n11~n~ifLL~V1~L.xL ~U~1n11L;ftJ'J"'3J1ncJ*~31u1:: LtJ'IIU1 Un11n1::~Un11,..rfi~J1~1tJ LLr;i"'3J1ncJ*~Vln'llUV1. ..
m.n1 Un11Vl V1~~tJL ~3J r1'J13J L1Iun1V1 L u J1~1tJ riI~,fu~~l~ L "'3J1::~"::LL U::U1 L m ;r"'~1ncJ*~~31J1~1~n1::~U .
J1~1tJL uCiu'JtJ~31~1n11U1nLL.x~OJ

('J .;ru~ ,W1"1 2545;25:103-11
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ti1~n1'J".i~J1'i11fJL ~~;f'U ~:;Lu'UtJ'J:;1fJ"J]'U' 'Um'Jura~n'U~'UtJ,
J1 ~ ~.r '1 ' .1

LL'iI:;u'fJ~n'Um'J(;l~L"J]ra ~ 'U"J]ra~u1n

mTn'J:;~'Um'J".i~J1'i11fJ'fJ1~vi11~""il1fJii'nM(u:; ~ra,
" J

mTn'J:;lJ1'U~1nm'JlJ~L~fJ'J (masticatory stimulation) m'J
" ~ "

n'J:;lJ1'U~1nm'J'JlJ'J~ (gustatory stimulation) mTn'J:;lJ1'U~1n

m'Jl~flJn~'U' (olfactory stimulation) LL'iI:;mTn'J:;~'UL~'U.1fJ

tJ'J:;~1V1~'JfJn'J:;LL~1 ~~1 (electrical stimulation) mTn'J:;~'U,

m'J".i~J1'i11fJ~'JfJm'JlJ~LftfJ'JLU'U~fi~~1fJ ~:;~'Jn n'J:;vi1

1~urafJ(;l1~~~'fJ~m'J LLl;]ra1~~,j'ra~1n~.1 'U~U'JfJ~~~'Ufi'J'J~"J]1 iI
"

.. ," ""' t J
L""ilrarafJ'UrafJ mTn'J:;(;l'Um'J""iI~'U1'i11fJ~1nm'JlJ~L~fJ'J ra1~" ,
1 '1" d" '1 J .. 1~fJm'J ~ ""fJ1m'JV1(;lra~m'JLL'J~ ~ 'Um'JlJ~L~fJ'J~~ ""Jra ~fJm'J"

~ '1 J, '1"~.1
L 't'j~'J:;fJ:;L'J'il1 ~ 'Um'JlJ~L~fJ'J L"J]'U m'J ~ ""JlJu'J:;V11'U'fJ1m'J

LL-Ti~"'1raL"'UfJ'J r!n tJ'ill~~~L~'U.1fJ~~ LftfJ'J"'~1n~f~ ".1'fJ
"

"t~'t'j1'J1VJ'U ~1~1'Jt1vi1.1 ~m'J".i~J1'i11fJ L ~~;f'U 5- 7 .1 'UV11~

(;l'J~n'U,j'1~ m'J 1~flJ'fJ1m'JL ""iI'JLU'U'J:;fJ:;L 'J'il1'U1'U ".1'fJm'J

'fJ~ra1m'J.1 m~flJLLI;]J1 't'jlJ~1vi1.1 ~m'J".i~J1'i11fJ'iI~'iI~8,9

~'J1fJ~1'Um'J~nM1~~iilJ~'U 'Um'J.1.jf"'~1n~f~1 'Um'J, -
" "' t 1 .I",d""t 710"

n'J:;(;l'Um'J""iI~'U1'i11fJ ~fJL~'t'j1:;"'~1n~'J~V1~'J'U1(;l1fl' ""J'fJ
,

d~..1 "".'"1'.1 11 ' J .1"'
V1~.,,'iI'fJra ~'J~Lu'U~'J'Uu'J:;nralJ 't'jlJ'J1m'JL~fJ'J"'~1n~'J~~:;

"

OJI'JfJn'J:;~'Um'J".i~J1'i11fJ.1 'U~'U~~J1'i11fJU'fJfJ6,12 J1'i11fJ~L ~~,

;f'U~:;OJI'JfJ'iI~~'J1~Lu'Un'J~.1 'U~'J1lJ~~'UV11fJ'" 1 3- 1 7~~L~1~LLifi1(;l
, ,

nii'lJ~fJ'JL~~ralJ~'U 7, 18 LU'UtJ'J:; 1fJ"J]'U' 'Um'Jura~n'U~'UtJ
" ,

'fJ1n1'JtJ1 nLL ~~LU'UtJ'iI~1nm'J'iI ~n1'Jvi1~1'U1I'fJ~I;]'fJ~

J1fl1fJ 'fJ1~Lii~~1n~1L "'(;l".fl1fJtJ'J:;m'J L OJI'U 1'J~V11~'J:;lJlJ,
1 'J~"'1ra ~'J1~ fJ ~tJn ~1Ira~ I;]ra~J1'i11 fJ ~1nm'Jl~flJfJ1~~tJ'iI

fl ~m 'J".i~ J1'i11 fJ n1'J 1~flJf~~fnM1lJ1L 'J (u~'JM:; LLfl:; ~ 'fJ
~ '1 d.. " ~ d " ..

~1l1't'j~(;l~~V1"J]~LPI'J1 L~'JfJ~ (;l'UL(;l'U ""Jran'J:;'J'Un'J:;'J1fJ LL'iI:;
J d 419-23"~. I " '1 ~ . Im'JlJ~L~fJ'JV1'i1~'iI~ ' L~'fJ~u1nLL"'~ tJu'JfJ~:;~'fJ1m'Ju'J~

"
.1"'1'.1' 1 d..".." d

LL~lJu'J~'J'fJ'U~ 'U"J]'fJ~u1n ~fJL~'t'j1:;V1'i1'U 'iI'U~:;L'ilfJ'ULL'iI:;LL(;ln

Lu'Ui'fJ~ ~~tJ1niinLL~~LL'iI:;'fJ1~LL(;lnLu'ULLtJ'iI iinn'J:;mfJJ1
,

,~ 0 '1 .. J ~ ~ ".1
lJrafJ ~~'J1~'il1lJ1n ~ 'UmTn'il'U L~fJ'J LL'iI:;'t'j~ m'J'JlJ'J~L~fJ ~u"

.1~~'UtJfl'fJ~ 1~~1lJ1nLL'iI:;L~lJ 'U'fJn~1n,i if~vi1.1 ~OJI'fJ~tJ1n~1fJ

l;]'fJm'J~~L;f'fJ LLfl:;iin't'jlJ~'UtJ'iln'il1~~lJ1L'J(u~'fJ~'U 19,24,25
, ,

'fJ1n1'JtJ1n LL ~~Lu'Uuru"'1~ra1~'t'jlJl~ 'U~u'JfJ~~1flJn1'Jw "

fnM1V11~vi"U(;ln'J'J~ Sreebny24 'J1fJ~1'U't'jlJ 29% 1I'fJ~~U'JfJ
~ d ".. . I" , 0 J ~

V1'U(;ln'J'J~ V1'J~ nu1n LL"'~ LL'iI:;'t'jlJ'J1 ~'J~""U~1I 'fJ~~1'U'J'U 'U~"

m'J".i~J1'i11fJ~1n~1tJn~ Longman LL'iI:;~(U:;20 'J1fJ~1'U 65%

1I'fJ~~U'JfJ~~ 'fJ1m'JtJ1n LL ~~~ m'Jvi1~1'U1Ira~I;]'fJ~ J1fl1 fJfl~fl~"

0

'U'VIU'1

J1~1U~~1"J1~i.1i1ru(;]t1£q1l111Vi-Dt1-3U1n J1~1uvi11"IXw .
, .1 ~ .l', .l'., .r

'Dt1-3u1nLuUn'D'Ut1U(;1~t1~LI"J~1 Lt1t1t11'UI"JU(;1t1n11Vi~ n11L~UI"J
OJ OJ

4 "'...1 1.1' oJ r d 4 , .r 4

n11n~'U~~Lu'U ut1U1-311tJ1'U 'U1~1UVlL~~'eJtJ'eJU(;116.JVi'UCJI"J
OJ

(;]1-31 ll1Ul'U-Dt1-3u1n~::-DI"JUUt1-3rl'U~'U(;111U~1n~-31::~1U

Lfit1-3(;]1-31 -DI"JU1"IXLn~n11~~t1~'UL21t1~n11i6.Jt!£qrl'U1J'eJ-3L 1ft1

L~t11 'U-D'eJ-3U1n1lru::L~~'eJ'U1 ~I"J J1~1U~~ru£q6.JtJm 'Un11uftJ.
£qll1Vi~1"J1~LU'Un1~C;)1-31 'U-Dt1-3U1n Ut1-3rl'U16.JL "IXLn~£qll11"J::

f)1"J16.J LU'Un1~~ L ~6.J1::£q6.J (;]t1n11L~1ru L~tJ L (;111 'eJ-3 L ~t1~~'U Vl1U
w .

-DI"JU~~£q1l11"J::~1"J16.J Lu'Un1~ 1 'U-Dt1-3U1n~1 nn111-ii'J1 (;11~11t1-3

L ~ t1~~ 'U Vl1U LU'Un11U t1-3rl'U n11£qru L;U LL 1fi1 (;1 (demineraliza-. OJ w .
tion) 1Jt1-3.,:J"U -Dl"Ju1 'Un11L(;11U6.Jt11~111 "IXLu'Ur1t1'Uvi11 "IX£q::~l"Jn

1 'Un1m~'U -Dl"Ju1 'Un11ftJ1£q LL~::L~6.J~'Un11Ut1U'eJ1~11 LU'U

LL ~~-311t1-3LL1fi1(;1LL~::~-3L£q16.JLL1fi1 (;1niitJ~~I"J.,:J"U (reminera-. . OJ
lization) vi11"IX~I"JL~~t1tJ.,:J"U~~1"J16.JLL;j-3LL1-36.J1n';'U ~~n11

~6.J~1'U1Jt1-3n1~ LL~:: L.rj6.J ~1"J16.J ~1'UVl1'U1I'eJ-3~1"J L~~t1tJ.,:J"U

(;]t1n11Ln ~.,:J"UCJ 'Ut1 n~1nd U-3~~ii1m 'Un11Ut1-3rl'U-Dt1-3U1n.
L~ULU1~'ULL~::Lt1'U1'Do/J(;]1-31 ~~l"Jru£q6.JtJm'Un11utJ~-3L~t1

~~'UVl1U'-'.2 iI-3J'Un11LU~U'ULLU~-3~'eJ-3J1~1U13J~1~::LU'Un11.
~~-3~t1-3J1~1U ~1t1~I"J'UU1::nt1tJ1Jt1-3J1~1UUt16.J~CJ~(;]t1n11

. "d r "
Vl1~'U1V11Jt1-3'U1~1U~I"JU

~ (;111 n11~~~J1~1U t11~~:: LL(;1n (;]1-3rl'U 1 'ULL(;]~::tJ ~ ~~.
LL~::t!'ULLU11tJ1 'ULL(;]~::-DI"J-3LI"J~11Jt1-3;;'U L~U~ (;111m1~~-3

J1~1U~::~ ~1iit1u~£q ~~ru::~iitJ L~U~ ~1 Ln t1tJ~::LU'U~'U U. OJ
~ (;111 n11~~~J1~1 uvT~~6.J ~ L'il~ U 1 'U 1::U::m6.J l~ftJ n11n1:: ~'U.
(unstimulated whole saliva) ~~1U1::6.J1ru 0.4 iJ~~~(;11 /'U1\/i

, .d.l' oJ ". I d h I al. ) '? LL(;1~::LVi6.J1I'UL6.Jt1t1nn1::(;1'U (sttmu ate woe s Iva ~~U~::
OJ .

~~1U1::6.J1ru 2 iJ~~~(;11 /'U1\/i t11n11U1nLL "IX~~::U11n~L21t1

~ ~11n11~~~ J1~1 U~ ~~-3 ~~ ~~,i-3~t1~~ (;111U n ~ fi t1U1::6.J1 ru

0.2 iJ~~~(;11 /'U1\/i3.4 ~1~1"J16.JLu'Un1~C;)1-3 (pH) 1Jt1-3J1~1U

~16.JUn~ ~::~~1U1::6.J1ru 6- 7 LL(;]'eJ1~LU~U'ULLU~~1U(;116.J

~~11n11~~-3J1~1u1~ L~UJ1~1U~::~~1 pH ~~~-3L21'i)~

.:. r" , .l' oJ." .:. r
n11~~-3'U1~1U'Ut1U LL~::~1 pH ~~1I'U L6.Jt16.Jn11~~~'U1~1U

L.rj6.J';'U ~1 pH 1J'eJ~J1~1ULU'ULL ~~L(;1'eJf~~.EJVlfiVi~(;]'eJn11

Ln~.,:J"U~ ~1 pH 1It1-3J1~1U~~1~::~~L£q16.Jn11L~1tl.!1Jt1~L~t1

4 ."..~ " oJ...1 .":f'.l' '?
~~'UVl1UVI ~ 'Dn1~'D-3Lu'U£q1L ~(;1~t1-3.,,'UCJ L'D'U L 'Dt1LL~~ ~(;1tJ1-. ..
'i1~ii£q LL~::L~t1£qL~1t11~~t1~i1£q 'Ut1n~1ndu~VitJ~1~1 pH ~t1-3

4 ."...d.l' oJ."r .d.l' 1: 0 1'"

~11tJ~~'UVl1UL Vi6.J1J'UL6.Jt16.J'U1~1UL Vi6.J1I'U 'il::'U'U~::L ~'U ~1"J1.
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~3-Iln~*~1~t1nUl3-11'l.jf L ~'f}nl1n1~~U.Jl~lU'l uc'iU')U" ,"
~~ 'f}1 nl1Jl n LLii~ 1~ U~~13-111t1n1~ ~ unl1~,fi~.Jl~1 U'f} I:Jl~,
~U1~;aVlfiI11~ 10.26 Risheim LL~~ Arneberg27 'l.jf~3-Iln~*~

n1~~unl1~,fi~.Jl~lU'l uc'iU,)U13-11iJiR~~'f}lnl1UlnLL ii~ ~lJ, " "
,t ~ J " d'1 ".'1'"

,)lUl~lUL ~3-I~U~lnnl1n1~lJ1U LL~~~U~ ~ U~l3-1~'f}~~u,)U3-I, "

'f}lnl1UlnLL ii~~~~~ Olsson LL~~RCU~28 11U~lunl1'l.jf~3-Iln

~*~~~1~tfi'f} ULL~~~11 'l iiR,)l3-1~,)lUL uu1 on~Vl'f}~ (xylitol)

LL~~on'f}fuVl'f}~ (sorbitol) n1~~unl1~,fi~.Jl~lU'l uc'iu')u~~
, "

'f}lnl1UlnLL ii~ ~lJ~1~13-111t1n1~~unl1~,fi~.Jl~lU LL~~~~
,

nl1L~U~~~'f}~LtJ'f}L~'f}'lu-rl'f}~Uln'f}1:J1~1~~~ Davies29 11U~lU
, ".'1 ~ "oJ... .1 " '1 J

')1 69% ~'f}~~u')U ~1R3-I~L1~Vl3-l'f}lnl1ulnLL ~~ ~'f} ~~nl1LRU,)"

~3-Il n~*~'l Unl1n1~ ~unl1~,fi~.Jl~1 U3-Ilnn~l nl1 'l.jf.Jl~lU

nl&itJ~n~Luuu'ili?lviUi?lLLV'iVltJ'eJ1~1~'iifl't~1U,)U 16 flU.
("!!1tJ 8 flU LL'ii::~iQ~ 8 flU) 'eJ1tJL'il~tJLvl1nU 20.3 tI VJn

flU~~'lJll1V'it11.1Jm'tflL~tJ')nUr;l'eJtJJ1'ii1tJ 1.1J1~1UtJ1 ~1'tLfl~.
~1'eJ~u.,!itJvi~ ~'iir;l'eJn1't~,fi~J1'ii1tJ n1'tLrluJ1'ii1tJvi11 u-rl')~

.. ~ ~"

L,)'ii1Lc;)tJ')nU (13.00-16.00 U.) 'eJ1~1~tJfl'ti?l'eJ~~C;)'eJ1~1't

LL'ii::J1 ~tJ LU UL ,)'ii1 'eJ U1~U'eJtJ~~~,t') LtJ~ri 'eJUn1'tLrluJ1'ii1 tJ

'eJ1~1~'iifl'tVlnflu"::VlC;)~'eJu~tJ1neJ*~vT~ 5 "!!Uc;) Lc;)tJ1.jf.
~tJ1neJ*~~~~"!!uc;)1 Un1'tVlC;)~'eJULLr;l'ii::flf~r;l'eJiu C;)1~ 'eJ1~1

~'ii fl'tVl n flU.,::Vl c;) ~'eJU nU~tJ1 n eJ*~ LLr;l'ii::"!!UC;) flU'ii::~'eJ~flf~.
LLr;lflU'ii::1U n1'tLrluJ1'ii1tJLuun1'tLrluJ1'ii1tJvT~~tJc;) (whole

saliva) ~')tJ1fin1'tu')u (spitting method) Lc;)tJLLu~n1'tLrlULUU

~'eJ~-rl')~ -rl,)~LL'tnLnuJ1'ii1tJ't::tJ::vi1.1J1~1un1'tn't::~U Lc;)tJ 1 ~.
'eJ1~1~'iifl'tn~uJ1'ii1tJ1 uu1n1 ~~tJc;)ri'eJu~~LitJ~UL,)'ii1 .,1n

JUU')UJ1'ii1tJ'ii~1 uti")tJV'i'ii1~WlnviLi?l1tJtJl~ 1 U't::~~1~n1't

LnuJ1'ii1tJ~1tJ'eJ1~1~'iifl'tn~uJ1'ii1tJ 1 ~U')uJ1'ii1tJ'ii~1 U

ti',)tJV'i'ii1~Wln 1 ~~tJc;)1 U't::tJ::L,)'ii1 5 u1Vi -rl')~vi~'eJ~LrluJ1

'ii1tJ't::tJ::n't::~u Lc;)tJ1 ~'eJ1~1~'iifl'tUnU~L-rlUL~tJ LLi?lL ~'eJ1~1

~.,r .1':- d.." '1.1" '1 .. .
~tJfl'tLfltJ')~tJ1nw't~~U~"!!U l.uc;)')tJ I. U't::tJ::L,)'ii1 5 U1Vl U1

J1'ii1tJvT~~tJc;)viLnul~ u-rl,)~L,)'ii1 5 u1Vilu,t~~1J1~iin

LL'ii::~1f'11 pH Lc;)tJvi1n1't1c;)~')tJLfl~'eJ~1C;)f'11 pH (pH meter)

mtJ1 i?l't'IJ 'eJ~J1'ii1 tJ ~1U ') ru.,1n J1~iin'IJ'eJ~J1'ii1 tJ LC;) tJ 'eJ1 t1T tJ

fl ru~ tJuWl'IJ 'eJ~J1'ii1 tJvi ~ fl ')1 tJ ti ,)~~1 L V'i1:: 1n~ L~ tJ~ nu J1.
(1.002-1.008) Lc;)tJmtJ1i?l'tJ1'ii1tJ (fJ'ii~~i?l't) = J1~iin
" ' "

U1'ii1tJ (n1tJ) x 1 LL'ii::~i?l'i1n1't~iI~U1'ii1tJ (fJ'ii~~i?l't/u1Vi)

= mtJ1i?l'tJ1'ii1tJ/5

u~~u'U ~2.J1n~*~11.J1i'l1~ 1~flJn11tJ~~flJ~1 LU'U~,)'U.
~i1~~~~~~ i'liJ CU8Yi'~~/11Y1.J! ~~U1n 'U~n~1 nn1~~'U .J1~1 tJ LL~,). .
~1~~n11LWI~~11u1~n~lJ~'U 1 1 'U~~1n~*~11.J1i'l1~ L.J!'U

~~~~11f13O ~~~Lein~~'U31 LL~~LL~~L~tJ~~~~L~i'l32 L~~
"

U1~ 1 tJ'D'UL 'Un11.J!')tJiJ~~n'U-t:r'U~LL~~n11W1I'1L:f~ 1 'U.J!~~U1n.
n1 nff tJ ') ~~ 1 n ~ *~ ~ ~ 1~ L U 'U n1 Tn 1~ ~ 'U n11~fi ~.J 1 ~1 tJ vt~ ~ 1 'U.
n11lJI'1 LfftJ') n11flJ1~LL~~n~'U ~~U1~~LU'Un11lJ11L Vl1

'tI1n11U1nLL \'.i~l~~'1jfi~i1~ U1~n'tllJnlJ~~1n~*~~1~11tl~1

l~~ltJ LL~~11~11aJLLYI~ LL~~~1n~*~~~~1~U1tJ1'UU1~LVlPl

1 VltJ~LL~'DUI'1~~.J1i'l1~ n111.ji'~~1n~*~~~~1~U1tJ1 'UU1~-
., ~ " -- ~ '1 ".'1 .,J.. . I

LVlPl~VltJLYI~n1Tn1~i'l'Un11~~~'U1~1tJ~'U~lJ')tJVl~~1n11lJ1n. "
".,. ~.." ~, '1 ".1 1 ~ ' ~ .,.., ,

LL ~~~~tJ~~~~~~~tJ,)1~~ ~ ~lJ1~ tJ'D'U ~ 'ULL~n11TnM1~1~ ~~

LL~ ~ ~~1 n ~ *~u 1~ L/1 Vl if ~~ L U ~tJ 'ULL U ~~ ~ /11 ')~ ~ ')1 ~L U'U n 11'1

(;]1~~~~.J1~1tJ~u1~11 'tl~J'Un11'1j'itJif~~~1i'ltlU1~~~RL ~~., " ".,. ~ ~. , . ~
PInM1~i'l11n11~~~'U1~1tJLL~~~1 pH ~~~'U1~1tJ/11tJ~~~

n11n1~ ~'U~')tJn1nfftJ,)~~1n~*~ 11'1 tJ 1.ji'~~1n ~*~~~~1~U1tJ.
.1 'UU1~L VlPll VltJ1 'Un11~nM1

n1'a~I.A'a1:-M~1\1aQGi

n11fO11U'Jt"U l-ii ri1L'U~U'1l'f)~r;s~'nn11~,fi~J1~1ULL~:;ri1 pH

'1I'f)~J1~1 U vT~1:;U:;~13J1'if1:;lJ n1 ffi 1:; 'iflULL~:;1:;U:;n1:; 'iflu ~1 n. .
n11V1 V1~ 'f)lJ ~'f)~ r1f~'1I 'f)~~~1 n ~*~ LL(;]~:;'DUf;l'1l'f)~ 'f)1 ~1~'ii r11

LL(;]~:;r1U n11~Lr111:;~V11~~tI~ l-n1u1LLn1~r1'f)~~'JL~'f)f

~1L1~1U SPSS ~1~:;lJ~U1V1{ t-test l-iiV1V1~'f)lJn11LmUlJL\/iUlJ
..

r;s~'nn11~,fi~J1~1U LL~:;ri1 pH '1I'f)~J1~1U1:;U:;m3J1'if1:;lJn11

n1:;~U1:;~~1~n~~'f)1~1~'iir11~1~'DUV1'11'f)~~~1n~*~ paired

t-test l-iiV1V1~'f)lJn11L,.ffulJL \/iUlJr;s~'nn11~,fi~J1~1U LL~:;ri1

pH '11 'f)~J1~1 u1:;u:;~13J1'if1:;lJn1ffi 1:; ~UnlJ1:;U:; n 1:; ~U'1l 'f)~

~~1n~*~LL~~:;'DUV1 LL~:; Analysis of variance l-iiV1V1~'f)lJn11

LmUlJL \/iUlJr;s~'nn11~,fi~J1~1ULL~:;ri1 pH '1I'f)~J1~1U1:;U:;

'" ~d

'Ja~bb~::'Jfjn1'a.
nl'iliin~1.j!~3,Jln~*~~~~I~UIU1UU'i~LVlP11VlU 5 -nUj;1

l~LLri ~3,Jln~*~ :nLf1~Vl ~~~l-nLj;1'f)f (Chiclet Salacider) .J11;11~
~ d t'

71.8% Lj;1UVlU U~LU'f)'i (Dentyne Blueberry) U11;11~ 74.3%

Lj;1UViu L3,Ju1Vl~uiI~ (Dentyn~ Mentoliptus) .J11;11~ 69.4%
d t' .. ...

~'f)I;1LI;1 U~LU'f)'i (Lotte Bluberry) U11;11~ 76% LL~~~'f)I;1LI;1

~ .. . t'
f1~3,JUVl (Lotte Coolmmt) U11;11~ 78%"
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'DU~'iI'fJ-3~~1n~f-3 13J~ur1,)1~LLl?1n~1-3nu'fJu1-3~iifJt/t1fi't"];!
, " "

'iI'fJ-3tiJl?1d1n1d~~-3U1'C11fJ (p = 0.833) LL'CI::1'11 pH 'iI'fJ-3U1'C11fJ

(p = 0.830) d::fJ::~13Jl?r1fumffid::?r1U'iI'fJ-3'fJ1~1~iir1dd::~11-3
,

n~~~~1n~f-3vt-3 5 'DU~ t1-3LL~11md""~~'fJu~::vi1nUf1U'CI::
,

;;UnI?11~

n1:;~U1J'f}~~~1n~*~vT~ 5 'DU~ L~'f}n1:;~uiif.J~1firuV11~~n~. w

, , ,..
1J'f}~R'J1~LLj;1nj;11~1:;~'J1~n~~V1 p < 0.01

d

~an1"if1n'U1

L~If)LmUlJLViulJtiJ~11n11~,fi~J1~1ULL~::1'i1 pH "I11f)~

J1~1 U 1:: U ::~L~L~flJ n1ffi1:: ~U"l1If)~ If) 1 ~1 ~ii rl1 L~ If) LL U~ ~1~.

tl1'j1~-.i 1 , ,

nlnfftJ,)"'~ln~*-3.;11'DUf1

Table 1 Comparison of the flow rates and flow rate rations between unstimulated and stimulated whole saliva by five chewing gums

Type of gum Flow rates (rnl/rnin) Ratio

US: SSus ss
Chiclet salasiderl

Dentyne blueberry!

Dentyne mentoliptusl
Lotte blueberry I

Lotte coolminr

0.71 :t 0.29

0.64 :t 0.24

0.65 :t 0.25

0.70 :t 0.26

0.62 :t 0.23

3.36 :i: 0.76

3.81 :i: 0.82

2.79 :i: 0.84

2.83 :i: 0.68

2.73 :i: 0.63

us = unstimulated saliva, SS = stimulated saliva

'p < 0.001

LiJund~l U.J1~1fJd:;fJ:;nd:;~U'f)tJ1~~iifJrl.1i1ry (p < 0.001)

P11 pH 1I'f)~.J1~1fJI11fJ,..,ii~n1dL~fJ'J""~1ncJ*~vT~ 5 "DU~~~~

~~~1nP11 pH 1I'f)~.J1~1fJd:;fJ:;m6Jl~flJn1dnd:;~u ~'f) 21.1 %

rl.1mlJ""~1ncJ*~L~u\7iU lJ~LlJ'f)1 18.3% rl.1mlJ""~1ncJ*~..

;L~~Vl ~~:;l"DL~'f)f 3.6% rl.1mlJ""~1ncJ*~L~u\7iU L~u1Vl-

~UI?1~ 2.9% rl.1mlJ""~1ncJ*~ttj'f)~L~ lJ~LlJ'f)1 LL~:; 2.7%..

rl.1mlJ""~1ncJ*~ttj'f)~LI;] ~~~Uvl LLr;iL~'f)~~1dru1LiJUd1fJlJ~~~.. ,

VilJ11P11 pH 1I'f)~.J1~1fJI11fJ,..,ii~n1dL~fJ,)""~1ncJ*~L~'f)LmfJlJ

L \7ifJlJr1lJP11 pH 1I'f)~.J1~1fJl ud:;fJ:;~16Jll;]flJn1dnd:;~U1l'f)~
~ 1 ' . ", . , .. ...,.r".-

'f)1~1~~~'j'lJ1~~U ~Lu~fJULLu~~ ""d'f)'f)1~~~1~~'!IUL~nU'f)fJ
..

I?1~LL~~~l UdU~ 2..
.1" - ~ ..., t

luVl 3 LL~~~n1dLudfJlJL VlfJlJ~1 pH 1I'f)~U1~1fJd:;fJ:;

nd:;I;]U1I'f)~""~1ncJ*~vT~ 5 'nU~LUUd1UlJ~~~ VilJ11""~1ncJ*~, ,

L~U\7iU lJ~LlJ'f)1 LL~:;""~1ncJ*~;L~~Vl ~~:;l"DL~'f)f vi11-:iP11
..

~'J1~LiJund~1I'f)~.J1~1fJL ~~"ul U'f)1~1~'J!~dVln~U LL~:;
,

L ~~"U~1nn11""~1ncJ*~~n 3 'nU~'f)tJ1~~iifJrl.1i1ryVl1~~f1~

(p < 0.001) ""~1ncJ*~L~u\7iU L~U1Vl~UI?1~ ttj'f)~LI;] lJ~LlJ'f)1

LL~:;ttj'f)~LI;] ~~~UvlL ~~ ~'J1~LiJund~1 U .J1~1fJl Ud:;l?1lJ..

ln~L~fJ~r1Ul U'f)1~1~'J! ~dVln ~U,

, ' .-
~111~~ , LL~[;1~n11LmUlJL ~UlJtfJ~11n11~~~'I11~1U

1~u~i11.,.]1~flJn1ffi1~ ~u nlJtfJ ~11 n11~~~.J1~1 U111 U~~~.
n1ffi1~~U~'JUn11Lffu'J~3.J1n~*~ 5 -nU[;1 WlJ~1~3.J1n~*~Vln. .

~ ".:- t .,;.,r ,..~o~
-nU[;1~13.J1ffin1~~Un11~~~"!I'fJ~U1~1ULW3.J"!IU'fJU1~3.JUU~1Rru. ~

'1 ".:- t .,;.,r
(p < 0.001) ~[;1U~13.J11C1n1~~Un11~~~"!I'fJ~U1~1ULW3.J"!IU

1J1~3.J1ru 5-7 Lvl1"!1'fJ~tfJ~11n11~~~.J1~1u1~u~Vil"']1~flJ

n1ffi1~~U ~3.J1n~*~L[;1U~U lJ~LlJ'fJ~ ~13.J11C1n1~~Un11. .. .
~~~"!I'fJ~.J1~1UL~3.J-;1U3.J1ni1~[;1 LUU 6.9 Lvl1 1~~~~11J1~LLn.
~3.J1n~*~~LR~VI ~~~l-nL[;1'fJf 5.7 Lvl1 ~3.J1n~*~!J'fJ~L~ R~-

..

~Uvl 5.' Lvl1 ~3.J1n~*~L[;1U~U L3.JU1V1:f11JriI~ 4.9 Lvl1

~3.J1n~*~!J'fJ~L~ lJ~LlJ~~ 4.7 Lvl1 L~~~LR11~~Vl1~~titiWlJ..
, 0' .,r.. ~ 0 ~ d ~

'J1R'J13.JLL~n~1~L ~~1U3.JUU~1Rt""\J (p < 0.001) LL~~L3.J'fJW,,11ru1

L U U 11 UlJ R R~ W lJ~1 tfJ ~ 11 n11~~~.J1 ~1 U 111 U ~~~ n11L ff U'J.
~3.J1n~*~vT~ 5 -nU[;1"!1'fJ~'fJ1~1fliiR1V1nRUL~3.J-;1uL~'fJLmUlJ-.
L ~UlJnlJtfJ ~11n11~~~.J1~1u1~u~i11.,.]1~flJn1ffi1~ ~U riI~.
LL~[;1~1 U11Ji1,..

~111~i12 LL~[;1~n11LmUlJL~UlJIii1 pH "!I~~.J1~1U1~U~

vi'l"']1~flJn1ffi1~~unlJIii1 pH "!I~~.J1~1U111U~~~n1ffi1~~U

~'JUn11Lffu'J~3.J1n~*~ WlJ~1~3.J1n~*~vT~ 5 -nU[;1L ~3.JR'J13.J
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Fig. 1 Comparison of the flow rates of unstimulated and stimulated whole saliva in each subject by five chewing gums

.l -~ -, r -I, '1"v "v "" J _I~" - , ./.1./ .1
6I'1'i'1~'M 2 ~~~~~m1~u1tJlJ~ V1tJlJ~1 pH ~1f}-3U1~1tJ1::tJ::V1~)J ~11Jn11n1::'JUn1J1::tJ::n1::'JU~'JtJn11~~tJ'J~)J1nw1~~1'DU~~~~::~1 pH V1~u~tJU~~u~-3

Table 2 Comparison of pH betWeen unstimulated and stimulated whole saliva by five chewing gums and the pH changes

Type of gum pH pH %pH---
US SS changes changes

Chiclet salasiderl . 7.61 :!: 0.30 6.22 :!: 0.54 1.39 :!: 0.47 18.3

Dentyne blueberry 1 7.51 :!: 0.29 5.92 :!: 0.57 1.59 :!: 0.63 21.1

Dentyne mentoliptus2 7.57 :!: 0.28 7.29 :!: 0.26 0.28 :!: 0.28 3.6

Lotte blueberry3 7.57 :!: 0.31 7.34 :!: 0.22 0.23 :!: 0.29 2.9

Lotte coolmint4 7.50 :!: 0.28 7.30 :!: 0.24 0.21 :!: 0.24 2.7

us = unstimulated saliva, SS = stimulated saliva

Ip < 0.001, Ip = 0.001, 3p = 0.007, 4p = 0.004
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'ItJ..i 2 LL~ ~~m'tLmtJ1JL ~tJ1J~1 pH ~~~.J1~1tJ't:;tJ:;m3.J1~f1Jn1'tn't:;;;Un1J't:;tJ:;n't:;;;U~'JtJn1'tL~tJ'J~).J1niJ*~v.1'U~ 1 U~1~1~iif1'tL,jUu . .
't1tJ~f1f1~
Fig. 2 Comparison of the pH of unstimulated and stimulated whole saliva in each subject by five chewing gums
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Fig. 3 Comparison. of the pH of stimulated whole saliva in each subject by five chewing gums
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~ "

'J~1-a~ n'i~If)If).fn1t1~ 11 ~~ 13J~1),J1'iC1~ L~'i1::~~~viIf)1~Ln ~~1 n n'i~

If)lf)fn1t1~L ~~1J u1~ n1'i~nM1d~iiu~u U'i1tJ~1Un1'i~nM1.
vi&J1U),J1viL~UIf)~1~),J1n~*~vi~'J'iLL U::U1L m .jf~'J'iLuu'Dt1~vi

13J~.J1[;11~ LL~::~'tJ~1f)1f) 1'i~Luut-i'JU~~),J L iilf)~~1n~),J1n~*~
..

on t1 ~ vi13J ~.J1 [;11 ~ ~1),J1 'iC1-n 'J tJ~ ~ ~ 'J1),J L U un 'i~'IJ If)~ ~'i1U

~~UV11U L1.~::~~~'J1),JLUUn'i~Lu.J1~1tJ 'tJ~1f)1f)1'i~~::-n'JtJLU. ..
'lJU'Jun1'iL~1),JLLifi1[;1niiut-ifJ'JL~~If)U..;:[U vi1L iifJ'JL~~If)U..;:[U. ..
d a" ,
),J ~'J1),JLL 'IJ~ LL'i~~1UV11U[;1lf)n1'i~ .

a'a'lJ.
4 1:-.or '1"'" .or .1':' "'.1

n11P1nM'l~1~'ULL~~~ ~ ~L ~'U'J1n11L~U'J~~1nw1~~u1:::-

LU'n'UL 'Un1m1:::~'Un11~~~.J1~1U LLl1i~~1ncJ*~vT~ 5 'nU~~.1!:'l 1:-.or° 1"t' "'."1 .,f d
'n~'Un11V1~~'fJ1J~1~'UV11 ~'U1~1U~~'J1~Lu'Un1~~1n1l'U 'D~

vi11 ~Ln ~~~L~Ul1i'fJ~1IJl1~-rl'fJ~U1n vi11 ~Ln~n11~ruL~ULLifi1j;1. OJ W .
11 'fJ~.;.r'ULL~::: Ln ~~Jl1 'J:::~ L U 'Un1~~~ L ~~1:::~~ l1i'fJn11L~1tlJ

L~1JLj;111'fJ~~~'UV11tJ~LU'U~1L ~j;111'fJ~L1~.;.r'U~ r;1'~J'U~~l3J. .,
... ° 1!:'l " .:.t'

1 ".'1"""

L~~1:::V1~:::'U1~1 'D~'Un1m1:::j;1'Un11~~~'U1~1U 'U~u'JUV1~. OJ

'fJ1n11U1nLL~~

nG1mn'a'a3Ju'a::n'1f1

nI1PinM'lmv1ftlnI1~-J,tI~U U"ln rJ ru:::vi'UI;1 LL ~VlfJ ~1~l;1f.
,,'r'11~~n1ru~~I~VlfJliifJ 1~fJ L~U VlU'i) ~~U UnI1~~fJ 1rJ1~n11. .. .

"'~ ~ ~

')"fJVlI~VlUl;1n11~ 3205-312#37/2543 ~,)"fJ'IJ'i)'IJ'i)tlrJru.. .
~UfJ~~fJ:n,)~VlfJl-rl'i)~Uln rJru:::vi'UI;1LL ~VlfJ~I~l;1f ,,'r'11~~n1ru-.. .
~~I~VlfJliifJ ~1~ ~rJ,)I~'i)ULrJ11:::~L unI11.jfLrJ~'i)~31'i)1 U... ~J
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.,1 n CJ~ n11Pi n~ Yi lJr)l n11Lf!; fJ 'J~~1 n ~* ~ ~1 ~11t)n 1:: Uf u.
nI1~i~JI~lfJ1Ufr,; 1~fJ~~ln~*~vT~ 5 -nU~vi'l.n-l UnI1'V1~~'fJlJ

31U1:::fi'V1fi111Yilunlm1::UfunI1~i~JI~lfJLYI~;iU'fJr.JI~31iifJ.
~lriC1.J (p < 0.001) L3'i'fJLmfJlJVifJlJnlJri)1;111nI1~i~JI~lfJ

1::fJ::m3J1Uf1lJnlm1::Ufu 1~fJ~I~11t) L YI~ri) l;111nI1~i~JI~lfJ.
'1" , ,,~l: 1 .l' ~

~~ 5-7 L'V11 nlm1::I;1ULn~.,ln'V1~ ~fJnI1lJ~LrlfJ'J n111lJ1~.
LL~::nI11lJn~U L ~'fJ~"ln~~ln~*~vi'l.n-l UnI1'V1~~'fJlJ31nI1

LLl'l~1~ LL~ ::n~ U L U U ~'V111lJn U 'fJ r.J LL-li'Jr)l n~ULL~ ::1~ L U U U"~fJ
..

~lriru~'JU ~~~1 UnI1n1::UfunI1~i~JI~1 fJ 1~fJ L'UYiI::1~., .

L tl'ffJ'J 1~ Ltl'ffJ'J~1~11t)n1::UfunI1~i~JI~1 fJ lUfr,;~~ ~ L3'i 'fJ. .
- ~ .. ~ d 33 . . 34

Lu1fJlJL 'V1fJlJnlJ1~'fJU 1 Jensen K]ellen LL~::rltU:: 11fJ~IU

r)lnl11.jj'n1~8il1;11rl 0.5% LL~:: 5% 'V11~UfIUlJU1I'fJ~iU~I~11t)

n1:: UfunI1~i~JI~1 fJ.,1 n l'l'fJ~YiI11~ ~ lUf ~~ nr)l nlm1:: Ufu. ..,
1~fJnI1lJ~Lf!;fJ'J'fJr.JI~31iifJ~lriC1.J

11fJ~IUnI1Pin~~u 1 1~LL~~~r)IL3'i'fJri)1;111nI1~i~1I'fJ~

JI~lfJLYI~;iu rl'JI~~uUn1~1I'fJ~JI~lfJ"::~~~~ LLl'lnI1'V1~~'fJlJ

L ~'iiI,xuviI1 u~~ln~*~m1JI1;11~ n11Pin~1 u~~ln~*~~31

JI1;11~rlf~m -:.iCJ~1;11~nu']l~ ~~ln~*~vT~ 5 -nu~vi'l.n-l un11

'V1 ~~ 'fJ lJ L YI ~ rl 'J1 ~ L Uun1 [;111 'fJ~J 1~1 fJ 111 fJ~~~ n11Lf!; fJ 'J~~ln ~* ~

'fJr.JI~31iifJ~lriC1.J 1~fJ~~~ln~*~L~uViu lJ~LlJ'fJ~ LL~::~~ln~*~

:nLrl~'V1 ~~::l-nL~'fJfL YI~rl'JI~Luun1~1 UJI~lfJ~'fJU']I~~~ ..

fi'fJ 21.1% LL~:: 1 8.3% 1;11~riil(;)"lJ ~1~1lJ~~ln~*~L~uViu

L~u1'V1 ~ui1~ -i'i'fJI;1LUflJ~LlJ'fJ~ LL~::-i'i'fJI;1LUf rl~iJUvl LYI~
.. ..

rl'Jl~ L,jun1~ 1 UJI~lfJl U1::(;)"lJ ~lnr)l~ln L3'i'fJLmfJlJL VifJlJ

nlJ~~ln~*~~'fJ~-nu~LLmfi'fJ 2.7% ii~ 3.6% Lv11,xU LUU~

,jli~Lnl;1r)l ii~LL3?i~~ln~*~L~uViu lJ~LlJ'fJ~ LL~:::nLrl~'V1..
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1IU U'fJn.,lnUrl'JI~Luun1~~UUI~lfJ'V1~~1IU'fJI.,Ln~.,lnn1[;1
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Abstract
Objective The purpose of this study was to determine the salivary flow rates and salivary pH after stimulated

by gum chewing.
Materials and methods The study included 16 healthy volunter subjects; and five types of chewing gum sold

in Thai market: Chiclet salacider, Dentyne blueberry, Dentyne mento1iptus, Lotte coolmint, and Lotte blueberry
were tested. The unstimulated and stimulated salivary flow rates and pH were measured at each chewing.
Results Salivary flow rates increased significantly after stimulated by all types of gum (p < 0.001). The increase
rates were 5 to 7 times; of these Dentyne blueberry showed the highest stimulation, followed by Chiclet salacider.

The pH of stimulated saliva was significantly lower than the pH of unstimulated saliva in all types of gum

(p < 0.001). The stimulated salivary pH changes were highest in Dentyne blueberry (21.1%), followed by Chiclet

salacider (18.3%). The pH changes in these two gums were also significantly higher than the other three gums

(p < 0.001).
Conclusions The present study shows that gum chewing is beneficial for salivary stimulation. But all gums

tested in this study decreased salivary pH; thus sugar-containing gum should not be recommended for salivary

stimulation in patients who have dry mouth.

(CU Dent 2002;25:103-11)

Key words: chewing gum; flow rates; saliva


	103.pdf
	104.pdf
	105.pdf
	106.pdf
	107.pdf
	108.pdf
	109.pdf
	110.pdf
	111.pdf

