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ABSTRACT

Objectives: The purpose of the study was to investigate the effect of calcium concentration in saliva on
dental caries activity after consuming calcium. Methods: A total of 59 adult women aged 20 to 40 years
were surveyed for calcium intake. The daily average calcium intake was analyzed through dietary records
of the subjects. The subjects were divided into two groups based on daily average calcium intake. Salivary
pH and concentrations of minerals in the saliva were obtained from A group and B group. Calcium (Ca®")
and magnesium (Mg®") concentrations in saliva were measured by HPLC-Ion chromatography using 15
mM sulfuric acid. The dental caries activity test was quantified by salivary buffer capacity test and plaque
pH test. Results: The mean Ca®" concentrations of A group was 12.75 pg/m, the mean Ca*" concentrations
in the B group was 16.30 pg/mL (p<0.05) and respectively, Mg*" concentrations were found to be 0.48
pg/mL and 0.51 pg/mL. Calcium intake and calcium concentration in saliva showed a significant correlation
(r=0.380). Conclusions: The mean Ca®" concentrations in saliva was higher in the high calcium intake
group. Therefore, calcium intake in saliva was correlated with dental caries.
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714To] 2o} 327 ] 2453k Q18- FAN0ZA A1 Bgolek. Zobo A A A 73] 4
=512 g lo] ufet W] 2 S ulx]l, et o] A7HET Qlek1,2). A0 E X
OFALE oS WS XAl T, Brol§, ARG I Ao|27 Tel= o] Folx]
] ZJo}g Al Siet Aol ae B A2 AR, Aobo] TR Bt FHA7]
L QA APSTOR AFHE o] 1 AL 1 U534

15 Ho}e] AZA T} BAY 42 Holot A 2F 5 Aeleh2a| o] wekn-§ o] B
Qi HAIH 02 HFIeHA thio] W, Alofel 2 AZA o] TR0 R AH T, o]
AL AR 2770 ZAfslo] T2 Bl B4 AFAE L @RI 53 22 Rl o
A 2FgNH F8T AL els). Akt ak kS Al oF 20-30 mg 3R EAfete],

715 50-60% = =41} X0} TRttt X|oke] oA} I ot A 37} A SlokE w T
84}l alkaline phosphatase®] 8 4= 2-8-6PH S 7oA 71, Aol it P d& 5
tiA717] wlzell[6-11] 2 rh vl X 2E29 S5 HAA7 1L tlao] 55:0] Z|oRe-A] A
FEo) FFE E 5 = Aol
EF Y AF=RE v A7 5 e i a2 A4 2 AR A At AR AL
= ¥ 12-14]. Za} ol dlg2 7 Wl 22 0] S8R o=, BRel] 2H]of OfsfiA]
2ot ZFlglo] HEsHA Hrt HEohe ofd AU At i 1vla2] ol av= Qlsto] ¥
A Bl E AaA7| L APgRtet B Eo], 2ok A Alete] Faka Aleteho 24[15-19], 4
12 0 = Epo O] QbS5 A HARF O] A0 LA PRk & 4 Qleh TR E Ul A
< A pHE QI5f 2|ote] 3 o] 7hsstal, AloldF el Fke Hhetial B x| iri20].
N8 T Aer ke dwe A9 0 & EAoh= S T2 1 5| I =rtE 12 0]-
|2 3 2r}E 727 (HPLC-Ion chromatography)#o] 2 S-85|11 910 ™[21,22], Z14Hfef &3
HZH(fluorescence detection)[23] 5°] Z-E%| 11 Ut} ZOFAZAA o] HIE Q5 HAR=
Efol] b2 W A HAE Ao 2 I HARRF A2 B A THHSHKitE ARE-SRL, BRI ot
= APt 7Fs st 24,25].

e o] o] a} Eopol| A= ThtRt A& 5ol Ao AR AR =5 B ole] AR
= H7¥ekal 7t A|R10] S et oA RS ARSiE =M ] BHEA oA A A&
ZI385taL QIrk. o|2i_t Al of| 4] theket Alolgatart Bt o] A7 7kA] 7ok wbdo] e o]
o}, b 2 Aol A= 2 A1) Bl W At mivlgoll kS & 5 e Y9 BT A
=t Bt W) Zat mhdles A 0 & 2451 2} Q9] Aok A g B H TSt
Zgat up1u|E0] Z|oke-A] ofife] gt A& =elskarat ik
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Experimental
Control group (A
N ) group (B)
N=26

Diet investigation (6 days)

| Saliva preparation |

Collection of the saliva sample —| HPLC analysis |

I
l Detection of Ca** and
Mg ?* concentration

Saliva buffer test

Plaque pH test

Fig. 1. Flow chart of study design

2016-10-012). 73715%= A7) tiste] g 18A]] ool o F 24l B el gof| Eolakgto] gl
A Ao EE= G*Power T2 19 3.1 085 011 Atstoder. E343710.3,

o

520.05, A2 0.80011A] t-testo]] B a9 HEAT} 645 0 2 AREs1Tt wheka] A H 657 5
FLEEEA Y e SA b AlQfoll 2F A= 598 & AAlskI A7zt
22016 119 1395 21 47F] oF GFUTE Ao|2AL 2 74, BfIA| =.0] ZF] 9} 2|of--A18
J AL Fol olFolH oH, AFWIAEE A Al F 150 = Aflsto] Aele AAlSHH:. &
ol ot A B ¥ <Fig. 1>3F 2.
2. MOIZAL Y £4
@?Fﬂ”ﬂb Alo]7|EH o] oJsto] 2016'd 119 13UHH 119 1847HA 9] HFAEE 715
Skoleh FE ol e AF e 2ol & 1eisto] =5 540 T 1S 2R 69 =
Skt ATV A= A3 244K eV o = 7 RS 0]3’}011 715t 5, AArete] A
O] olof| A4 Dietary diversity score, DDS)Z AF&S 2F 202 Hrlsiqict. A4Ak=

9 71 AR, GER16) A2 AR 9] AL ] A6
ofsfe] BAalOR, 2487 1910] RShe Hake H6 25 g, Wel W] 30 g, 930 g, S5
180 o2 AP 7120 2 SYoirt. 7t 1 o]o]o] x| AI R Ao U kg el mhet 2 A pAt
ofo] Apolsio] 2SIt B0l THE 1SR ARl 204 o4 404] olshel
tih 710w Aol B BaAIEEo] 19 ulEie] A9 AT, 18] o/l A9E BIEOR 18
s} sheict:

3. HPLC &AM

DA R A=

Aol ARgE EEEZLS 7] 9Fol.L Calcium (Ca’') U Magnesium (Mg®")2 Sigma Aldrich
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(St. Louis, MO, USA)°{|4] analytical grade ] Al&© 2 £~ 98% ©[4F] HPLC grade 2 5}
ARESERATE. Zat up 1| 240 AR o5 d(H,S0,) ERF Sigma AldrichollA] F-45H3AEh
ol5A Az & ME 5Aof| AFEE Hol245(>18 MQ )= MilliporeAlBedford, MA, USA)<]
MILLI-Q Water system-=- ©]-8-51] Azt Ao A% -80l= Nylon membrane filter (47
mm 1.D., 0.2 um pore size)= A}-8-51] {3t

2) A= HAE

Bl A =5 54617 A AR 2 3742710 373 2ol whe 3fehA 2HdE& W5t flste]

AR 1A ool A3 2 AEE S QRS S SIQITh Bl A3 = 2o AR E HARS AA|
A1 24 114 7ol ZF=4d Bl 500 pg= 244 Eppendorf tubeo]] =5 5HT, = BFY

ANz 28710 dsted -20°C s Bt 7, 24 213 ollE 1,200 rppm 2 & 577 Al

2] I AFFAS SHSl 208 3]4lste] Al7Ix] HE|(hydrophobic polytetrafluoethylene (PTFE)

membrane; pore size: 0.20 mm; Advantec MFS, Inc., Tokyo, Japan) *|2]& 5} Allat 2 §4AE A

715H3et.

3) HPLC B4z7

ZHEHnk a2 24517 $19 2] 2= DionexAFe] ICS-1000 Ion chromatography System
(Dionex, Sunnyvale, CA, USA)2 AF2515.9 ™, Chromeleon 6.8 version2] software (Dionex,
Sunnyvale, CA, USA)E A8ttt 240 AREE ZA™(column) Dionex RFIC™ IonPac™
CS12A Analytical column (4 x 250 mm)= AF8-519 3! Dionex RFIC™ IonPac™ CGI12A guard
column (4 x 50 mm) 2.2 X 53}t o542 15 mM sulfuric acidE ©]-8510] -gufj7} sl AJ7H
of] A3t s 2 H-LE= 58082 (isocratic elution)E 2-86F%9.9™, 4552 1.0 mL/min, 5

U 15 pl, A-2olA A5k

A
2 o]-8-5}o] #AFoH(Stock solution)= &= 1,000 ug/mL ©] E|T== 519 0™ Zgt}
nE e 33F SRR d)Aste] WA BeEd 6719 AejHeo]ld AIE
A7t 15%4=0.1,0.5, 1, 5, 10, 12|32 20 pg/mLE Sto] HZA B A4 d(linearity)2 %
AlsHATt. HESHA(LOD: limits of detection) £F %RIAI(LOQ: limits of quantification)+=HPLC
chromatogram peak©J| 4] signal to noise (S/N)2] 38} 0|7} Eli= 1] 7 0] 5= & HEMAZ 5132
o, AEAY sHl] s AR A4St A sk St Slee AEe
spiked ZE2 E5e] 7Hg 1217} gl Aol 2457 F 148 H7bslo] sl on, 2}
H 447 43] A 7% 5] 1 2lp-& 2 HESIITE A A Al AR BE BEE

2 Wl A1g Alfeh A|z5t0] BAshch

ox m‘ﬂl
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4, EfiRkE L A}

A= Ao]EAo] mH 9 EfRtE-5 HAFS Saliva check buffer (GC America Inc.,
Alsip, IL, US)E AR&-5to] HAFSHR O H, A|ZAR] | A o] wht A4St <Fig. 2(a)>. A& 745
Fo 7R} wehi A S AR & 3027 FH]H Bl S oW 5 619 o, 11 % 5582
= BfolE A Ffet3ieh AlEo) AEH s =rt 945 JFoHA| v x|et & -8 Axo| = o] §5to] Bl
< T E o Boj=gith Bl 9] F47F-8oloHeE 90° & Al $he F, 247 § Ul Z21HE HIA
FoFHMsto] Prtstlet, B2 Al ZALl 1 AR B RE 7IE 0 = Skl 2|2 04, 2|22

] 7

12702 ANSHAON 8 B U4F 550

5. 2| AR L 201255 24

Ef IS5 AARE A 2] & AJHAE U] 401255 0] 4.2 GC plaque check+pH kit
(GC America Inc., Alsip, IL, US)2 o]-8-51o] ARSI <Fig. 2(b)>. HAF -2 A ZAL] Z|A]
of] what Alagstlet. At A #16, 26, 36, 46 2|oFe] Aol F2HE A HAT-E -8 §H O
50 % ool HEE A3t H, pH H ol wht Mo] BistEl= plaque indicator solution A 892 1
Z2F A ARt AR H, 371 SOl 55Xt RESAIA HIMES Ha1sto] pH 5.0 pH 725

Blstact
-I L ‘.‘ "
—— £
o m‘ ~
| B
(a) Saliva check buffer (b) GC plaque check+pH
(GC America Inc., Alsip, IL, US) (GC America Inc., Alsip, IL, US)

Fig. 2. Dental caries activity test kit

6. A=

TIEA, JaEBef| thet A4 782 216l Kolmogorov-Smirnov test 73787 Shapiro wilks test
32 ARSI B4 A AR §ofel] 99k U B o] LA gjal v 1
ZH 21 Mann Whitney U test®} Pearson’s correlation coefficient analysisS AA|oFAT}. 2 Lo
A AARE E FAA BAHE.2 [BM SPSS Statistics for Windows, Version 23.0 (IBM Corp.,
Armonk, NY, USA) o|-835}91.0m SOl AAL 0,05 52 TSI
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ZF AJEe] tigt Aol 21440 Sl4=g0] AYR= <Table 1>3 2t Zapdo] 21414
(Linearity)& =43 A3} R} 24432 0.9964 o4& YTt 23 vk 1ula2] A& (limits
of detection)+=0.45, 0.62 ug/mLo|™, Z=FSHA](limits of quantification)=1.37, 1.85 ug/mL=A]

H| 2] 2 Fheof| Mk HE 9 Aol 7hssteirt. T3t Zdadt nivlee] AU et o452 3
7}2 91519 intra-day 9} inter-day S 447HUHE ZA5}lc), ZH JEO] BREAS0.1,0.25 L 0.5
ng/mL-S EfRA| R of] 7oto] EAh ATt i 95.75-98.52%2] Sl4-&-8 Bt 2 AgofA 4
8% HPLC 4] chromatogram-= <Fig. 3>} 2

2o

Table 1. Linear range, linear equation, correlation coefficient (), LOD, and LOQ for calcium and

magnesium

Calcium Magnesium
Linearity
Range (ng/mL) 1-100 1-100
Linear equation*® y=182.69x +0.831 y=17.98x +0.1221
R’ 0.9964 0.9994
LOD* 0.45 0.62
LOQ" 137 1.85
Recovery (mean+SD)
0.1 pg/mL added 95.75+4.15 96.14+3.76
0.25 pg/mL added 96.19+3.86 96.85+3.15
0.5 pg/mL added 98.04+3.01 98.5242.73

*y=ax-+tby is the peak area and x is sample concentration

LOD: limits of detection; 3.3 ¢/S

°LOQ: limits of quantification; 10 ¢/S

(0, the standard deviation of the y-intercept of the regression; S, the slope of the calibration curve)

62.5-

37.5q

250] \ ’\ } \\

2w ’f e k\ Mg

[T

-50 T T T T T T

Retention time

Fig. 3. Representative chromatograms of cations: (A) Standard solution 5 pg/mL; (B) 20-fold diluted
human saliva
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2, ZadFZol| k2 Bl LY Za1} 0j0Hise| 5=

AERte] 4Y B ARl 13] vl A, 18] o4l Bi-C = T1Eset3l 0w, 7t
T50] w2 Efel W 53 up 15 0] 5 =<Table 2>9F 2ot AR 2 A513-20.263]0]
H, BIE2 14182 T 45 7Fe] &fol= 548131 Ao 2 vrepgrt et W) Za 5= AREC]
12.75 pg/mL, BZ1£0] 16.30 pg/mL O & 3.55 ug/mL71EF 2}o]7} 91l om o= EAZ 0 g2 40
St 21o)71 0th(p=0.018). BF 1|42 T A 120 0.48 png/mL, B71E0] 0.51 ng/mLE 2 2}

ol7} fiict.

Table 2. Differences in calcium, magnesium intake and calcium, magnesium concentrations in saliva

between the two groups (ug/mL) Unit: Mean+SD
A group® B group” p*
Amount of Ca*" intake 0.26+0.22 1.41+0.49 <0.001
Range 0.00-0.9 1.00-3.00
Ca*" concentration 12.75+3.18 16.30+7.53 0.018
Range 6.75-20.05 7.67-43.22
Mg concentration 0.48+0.74 0.51+0.80 0.916
Range <LOQ"-2.59 <LOQ"-2.44

*by Mann Whitney U test at @=0.001

*average daily calcium intake of less than once
Paverage daily calcium intake of more than once
‘LOQ: limits of quantification; 10 ¢ /S

3. Za |2l 2 X|opRAlEE

U Bt A5l o2 5ol et X|oReA1 2/ = AAFE T =<Table 3> 2T AT&F
O] ERoR 12 H4110.697, BIE-2 10.808.02 BB 50| o 2o 7 o & VPt o
L, 2 E 2lo| & Kol gfom FA1H 0 2 FolRt 2ol 7} gloint. Tt A A tate] feaol 2

SEE AR 2T ATLE 6.827, BIIE 6,912 2 S| e o H A2 C = R-olsiA] 4ottt

Table 3. Differences in Buffer capacity of saliva, plaque pH test between the two groups
Unit: Mean=SD

A group® B group® p*
Buffer capacity 10.69+2.18 10.80+1.54 0.753
Range 4.00-12.00 8.00-12.00 -
Plaque pH 6.82+0.38 6.91+0.34 0.417
Range 6.00-7.20 6.00-7.20 -

*by Mann Whitney U test at @=0.05
*average daily calcium intake of less than once
Paverage daily calcium intake of more than once

https://doi.org/10.13065/jksdh.2017.17.02.283
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4. Bl L Z I 0fUke2| S0t 2|OLA RN 0| 7io| Ak

Elol] U] ZHe 2 nl 1|45 9 2|0k AISA I o] T Al Bl Al Zh A o) efell U] Z
HEEE(1=0.384) oot o] AAHASS Bt JEu AEs et ntvlas s Z|oRAE
Ao} AHAS Ho|z] Qglti<Table 4>.

Table 4. The correlation between mineral and calcium concentration in saliva and dental caries activity

Calcium intake Ca™* Mg* Buffer capacity ~ Plaque pH
Calcium intake 1
Ca™* 0.384* 1
Mg** 0.508 0.085 1
Buffer capacity -0.076 0.162 -0.137 1
Plaque pH 0.067 0.125 -0.221 0.212 1

*by pearson’s correlation coefficient at @=0.05

=

aF O
Ef L

Ofe

AJopA T Q1S =881, S 8], YA aQlo s JishH, th/ddeto g &0
of| sligdst= 5}0“94 4, 71934_2 AHSAE Fol AokeAlEo] ol °“‘%LE—%E}[27] Z|oR-4]
U=t I5olM FE AFE AlRsk 2|otE Be

At 3A3l "ﬂ‘*‘ﬂq&i g7 Qi
THR Y4 FolME 5] Z, <, vl B E40 22 57182 A0 iRt 7152
FAlSHL 7 %2 2] 0] Fa Rt /g dEo|tH28,29]. ]l & :ILX]‘—"’C Efoll f Z 9 ui 0] 5
FEFEE T U= A MRS e AR A5k o™, Bl Ul At kvl SO
2 2|ok-4] ;_*éE% %7}0}0“ e AR U] 219148 el AAISHL Sl Ae]
! E5

r*o
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olN

o
%
! :L
o,
£
o
)
> 2
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o
o,
FZ
o
)
i:l

¥

F3T B ) Ly D}JLﬂE—q it 1A SNA I 20t E T o)(High Performance Liquid
Chromatography)a- ©]-2- 3 20}tE T12l1(lon chromatography)& ©|-8-5t] 2451t} Efel U]
o= &4, UEE, ZF, 2% 2 " Lule 5 thdst rlu[Eo] =] o] Qlek30]. 154 Aok

42 g, iidlE, B4R 07 wiZe] A AFEel tigt =

A 8l Hotg-Aat o)
A2 BAs) Slote] ol 29l B4 S TR0 TIAAT, T} 45 1ek 3l Hobg Aol

of ZAsrt. 4w A7Vt *}ﬁo}L AIAIA S 7378 2A) Ab

e

& 5ol ot e msi] fIste] Alefetint. ok AsIalA she Eo] BT fol2el7]e,
S0l 5719 Y 2 FHAHH,S0,) 018 = AFESto] 2 H %é‘%ol A7 A HE7|2
ool A= o 2o At e w7 o v AeE 5ol o Sl W o2 FHslsto] 24
St st vp ] 2427 1-100 pe/mL 4] HollA 0.996 o2l 241733} 95.75%2]
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AT ATAREO] Aol S B Al wiet i 9 AlglEo 2 HRe At
L9 710] 2 AR 1o U Zi(p-0.018) W 1l 0] 35157} ) A2 EI e A4

= L

QF{31100 OJ5 AFYE L Bpol e A0 2 AR |
Hol] Slato] ol g el RS Woke Ao® Helrh wal HlolmE mwmm—lﬂgiﬁ
TAE(Gustafsson) @] Aol 2Jst
mﬁﬂi&l@ﬂ%%%ﬂmaqiM#&%ﬂ@ﬂ%@ﬂ%ﬁgiﬁﬂﬂ%ﬂﬂ}qaﬂ

Zﬂ o2 A glo Aola

Lm

o §=d

Eﬂgﬂ %ﬁﬁ"r‘j} O}Hﬂ’rﬂ}lﬂl gL Jﬂr 2 oghE 52 4ds] o851 2ot s R H A
Feh SR e e AT & Qrtal HAard w33, 2 Aol EA_t e ntv|
wo| Aokt w/do] ol & 4= gke Aoltt 2 Aok Al Fet el W ws e
(1=0.384)7} oot Fel e B om, e A B el W 2ol s 7t =25 #Ioke
Aol A st veht 71%" A-2xtet %%_‘5& ANEH I?’r ZLEM U}lﬂlﬁ«l sk
oro] P2 Ao r FoJsix

Edwards[37]9] in-vitro ]l oJoPH mlv|go] 2ok §Ho] 7]ete] Z=of Hlsto] pH & ¢+5
o] T2 A 0 & FARE o], Bl U] A B mi |t 22 nd[E Edo] ARtE| o] QlIrhH 2o}
Aol ARt FEo] Qe Ao T 4= Ak 2 Aol A AA| Bl W) At rh vl
Tt 2 Aol x]tﬂ/\ﬂ—?}m pH % B}l &15-5=lo] tizatH ot 2 A A2sk3irh

12381 9] S RIIAF GG EAL Sl 2, g FRo] Aok A e Qlof f-ofgk
&= ARESHA] ghatom, o 4/\1] o}E0] AR FAIAlolM = 2tol7} Sl A 0 & HIH{39].
O]Sﬂ- 71—0] Z} Oﬂ%}]—-—_," ﬁ ,1,]—1— 1:]—/\ /\]’O]o kU 3 Ho ]LEﬂ 71— qu-EH/‘]'Z]'_J Aﬂ%o]—l—] __/H
of| whet \AP7FEAfoh= A 0= AT whebA AlEd 5 et Brol o theket Ad 7ol o5k Z|oke-A]
O] A7} vhefstA ZlegElojop & Ao & H3lrh
2 A0 AP k&t k. 2, AV IRER stolg At $-0] vl od Z} 719

lolgtol mhE Bl R 9 2ok A G =5 vl 2] T |7tof| Hrtstoltt. whebA Al
Thopet tielRt @15 = QIR IS HiAIE = Q7] tll o]l AlolsthE T 02 A 9.9 H]

7+ FS AtollA] HgE|ojob & A 0 & AlmFnt. E4), Bt U] Fr|sRbE dwa2 Tt A

oL} Efel Tyt FFo| uet 2AJEEo] HalolH[40,41] 2 A oflA] 24I51HA] I phosphate,
sulphate & chloride 52 22 /g0l oloto] Bfl &h5-50l ks F3S 7Fe % = Aol
5 Bl A2 2 ANRIntet WA} - ZA] 2R8Ste] A1) P EH, 7HSE, A
2 Bpol BH|EF 5 Gk T o Qe 847} o ol Ths 2 Ajtofjof gl

JH I=J HE‘: J*
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2 Aolis e ARl S 2L w2 Adwo] A= Bl Wl 2 B niidlo] 2
o R

oy
Aoz Tt A HEFNeH, Aok AR H Tt s

3
_|L
32
i)

u _I:d
o
N
R=)

Mg W
<

1)
?
Y
of
)

o A7 Y¥L T A dFiet el W Zed e s e %
G AARE AT 20 o1 40t oJ51]1 598 2] Ad])
T =

=
ZARY & R 19] mekel B¢ ATLE, 18] oVl A EBIFCR 1

1. ol2-A=2ntE TefulE E-gsto] Bl ] Zait ni vl A At 2141732 0.996 o1,
Bl8-2 95.75-98.52% % ATt

= 5% A Ht eIl vt £ 1E0 R ERolGloH, O el U A
= AT 12.75 pg/mL, BZ15°] 16.30 ug/mLO|™(p=0.018), B 1Hl& 0.48 ug/mL, 0.51
pg/mLo| Zt 7t HEE| .

3. & OF 7 Y 55 AWAR T Aol adAr A AR g 95 e
10.69%, BZLE2 10.807 2 & BIFolA ¢H5-50] o =3kom, 2HAe] pHe= A&
6.82, BI1E 6.91 0 4] BIIE0] =9koL}, BA1- 0 2 §ols1x] gkglr)

[\®]
1>
i)
M
T
il

4. 25 5 e Ul 2 9 e Fok MokeA g AL Axte] HRide BARt A

T} 24 712} Bl U] Bt S OJet O] AP BT (=0384).
2 AT ZaHFTO] £24E B U 24 57 ERLon], o) 1 24 5t 2
A7) rola e sitshrt,

N

References

[1] Keyes PH. Present and future measures for dental caries control. J Am Dent Assoc 1969;79(6):
1395-404. https://doi.org/10.14219/jada .archive.1969.0037

[2] Loesche WI. Role of streptococcus mutans in human dental decay. Microbiol Rev 1986;50(4):
353-80. https://doi.org/10.1016/0003-9969(73)90078-2

[3] Navia JM. Evaluation of nutritional and dietary factors that modify animal caries. ] Dent Res
1970;49(6):1213-28. https://doi.org/10.1177/00220345700490060701

[4] Kim JG, Cheon CW, Lee DC, Baik BJ. Relationship between dietary habits and dental caries
experience in preschool children. J Korean Acad Pediatr Dent 2001;28(2):217-80.

https://doi.org/10.13065/jksdh.2017.17.02.283



HPRe - gaeel - Aok ) 24 A3 F Bl W 2 9wkl St Aok AR o] n)X) da o 293

[5] Gropper SS, Smith JL, Groff JL.. Advanced nutrition and human metabolism. 5th ed. Wadsworth,
Canada: Cengage Learning; 2009: 431-7.

[6] National research council study committee on the scientific evaluation of dietary reference
intake: Dietary reference intakes for calcium, phosphorus, magnesium, vitamin D, and fluoride.
National Academy Press 1997;288-313. https://doi.org/10.17226/5776

[7] LaFontaine A, Zavgorodniy A, Liu H, Zheng R, Swain M, Cairney J. Atomic-scale compositional
mapping reveals Mg-rich amorphous calcium phosphate in human dental enamel. Sci Adv
2016;2(9):e1601145. https://doi.org/10.1126/sciadv.1601145

[8] Levin MP, Yearwood LL, Carpenter WN. The desensitizing effect of calcium hydroxide and
magnesium hydroxide on hypersensitive dentin. Oral Surg Oral Med Oral Pathol 1973;35(5):
741-6. https://doi.org/10.1016/0030-4220(73)90044-3

[9] Krall EA, Wehler C, Garcia RI, Harris SS, Dawson-Hughes B. Calcium and vitamin D
supplements reduce tooth loss in the elderly. Am J Med 2001;111(6):452-6. https://doi.org/
10.1016/s0002-9343(01)00899-3

[10] Adegboye AR, Twetman S, Christensen LB, Heitmann BL. Intake of dairy calcium and tooth
loss among adult danish men and women. Nutrition 2012;28(7-8):779-84. https://doi.org/
10.1016/j.nut.2011.11.011

[11] Somborac M. Improving nutrition for better oral health. J] Can Dent Assoc 2010;76:al131.
https://doi.org/10.1038/sj.bdj.4814287

[12] Flood A, Peters U, Chatterjee N, Lacey JV Jr, Schairer C, Schatzkin A. Calcium from diet and
supplements is associated with reduced risk of colorectal cancer in a prospective cohort of
women. Cancer Epidemiol Biomarkers Prev 2005;14(1):126-32.

[13] Dimal HP, Porta S, Wirnsberger G, Lindschinger M, Pamperl I, Dobnig H, et al. Daily oral
magnesium supplementation suppresses bone turnover in young adult males. J Clin Endocrinol
Metab 1998;83(8):2742-8. https://doi.org/10.1210/jcem.83.8.5015

[14] Fogarty A, Lewis SA, Scrivener SL, Antoniak M, Pacey S, Pringle M, et al. Oral magnesium
and vitamin C supplements I asthma: a parallel group randomized plcacebo-controlled trial.
Clin Exp Allergy 2003;33(10):1355-9. https://doi.org/10.1136/thx.2004.022616

[15] Lussi A, Jaeggi T, Zero D. The role of diet in the aetiology of dental erosion. Caries Res
2004;38(1):34-44. https://doi.org/10.1159/000074360

[16] Danielsson NL, Hernell O, Johansson 1. Human milk compounds inhibiting adhesion of mutans
streptococci to host ligand-coated hydroxyapatite in vitro. Caries Res 2009;43(3):171-8.
https://doi.org/10.1159/000213888

[17] Kashket S, DePaola DP. Cheese consumption and the development and progression of dental
caries. Nutr Rev 2002;60(4):97-103. https://doi.org/10.1301/00296640260085822

[18] Kaufman E, Lamster IB. The diagnostic applications of saliva- a review. Crit Rev Oral Biol
Med 2002;13(2):197-212. https://doi.org/10.1177/154411130201300209

[19] Llena-Puy C. The role of saliva in maintaining oral health and as an aid to diagnosis. Med Oral
Patol Oral Cir Bucal 2006;11(5):499-55. https://doi.org/10.4317/medoral.19393

[20] Dawes C. What is the critical pH and why does a tooth dissolve in acid? J Can Dent Assoc
2003;69(11):722-4.
[21] Yu BS, Yuan QG, Nie LH, Yao SZ. Ion chromatographic determination of calcium and

magnesium cations in human saliva and urine with a piezoelectric detector. J Pharm Biomed
Anal 2001;25(5-6):1027-32. https://doi.org/10.1016/s0731-7085(01)00378-8

[22] de Caland LB, Silveira EL, Tubino M. Determination of sodium, potassium, calcium and
magnesium cations in biodiesel by ion chromatography. Anal Chim Acta 2012;718:116-20.
https://doi.org/10.1016/j.aca.2011.12.062

[23] Williams T, Bamett NW. Determination of magnesium and calcium by ion chromatography with
post-column reaction fluorescence detection. Anal Chim Acta 1992;259(1):19-23. https://doi.

https://doi.org/10.13065/jksdh.2017.17.02.283



294 » J Korean Soc Dent Hyg 2017;17(2):283-94

org/10.1016/0003-2670(92)85069-1

[24] Maldupa I, Brinkmane A, Mihailova A. Comparative analysis of CRT Buffer, GC saliva check
buffer tests and laboratory titration to evaluate saliva buffering capacity. Stomatologija 2011;
13(2):55-61.

[25] Walsh LJ, Tsang AK. Chairside testing for cariogenic bacteria: current concepts and clinical
strategies. Int Dent South Afr 2008;10(2):50-65.

[26] Baek DI. Preventive dentistry. Komoonsa Diet control. Publication No. 978-89-7386-470-6.
2011.

[27] Keyes PH. Present and future measures for dental caries control. ] Am Dent Assoc 1969;79(6):
1395-404. https://doi.org /10.14219/ jada.archive.1969.0037

[28] Bradford EW, Crabb HSM. Carbohydrate restriction and caries incidence. Brit Dent J 1961;
111:273-9. https://doi.org/10.1016/0003-9969(62)90111-5

[29] Navia JM. Evaluation of nutritional and dietary factors that modify animal caries. J Dent Res
1970;49(6):1213-28. https://doi.org/ 10.1177/ 00220345700490060701

[30] So YR, Baik BJ, Kim JG, Yang YM, Kim HN. The study for the mineral contents of bottled
water. J Korean Acad Pediatr Dent 2009;36(3);404-11.

[31] Kim JH, Shin CS. Calcium metabolism and hyper and hypoparathyroidism. Hanyang Med Rev
2012;32(4):179-86. https://doi.org/10.7599/hmr.2012.32.4.179

[32] Gustafsson BE, Quensel CE, Lanke LS, Lundqvist C, Grahnen H, Bonow BE, et al. The
Vipeholm dental caries study; the effect of different levels of carbohydrate intake on caries
activity in 436 individuals observed for five year. Acta Odontol Scand 1954;11(3-4):232-64.
https://doi.org/10.3109/00016355308993925

[33] Lee DH, Hong SO, Lee SR. Dental caries management of a patient with a high caries risk
based on the caries risk assessment: A case report. J Kor Soc Dent Matr 2016;43(3):231-8.
https://doi.org/10.14815/kjdm.2016.43.3.231

[34] Jeong SJ, Apostolska S, Jankulovska M, Angelova D, Nares S, Yoon MS, et al. Dental caries
risk can be predicted by simply measuring the pH and buffering capacity of saliva. J Korean
Soc Hyg Sci 2006;6(3):159-62. https://doi.org/10.13065/iksdh.2013.13.4.701

[35] Bradshaw DJ, Marsh PD. Analysis of pH-driven disruption of oral microbial communities in
vitro. Caries Res 1998;32(6):456-62. https://doi.org/10.1159/000016487

[36] Kim MY, Lee HJ. Influence of soft drinks supplemented calcium to enamel remineralization. J
Korean Soc Dent Hyg 2008;8(3):13-22.

[37] Edwards M, Creanor SL, Foye RH, Gilmour WH. Buffering capacities of soft drinks: the
potential influence on dental erosion. J Oral Rehabil 1999;26(12):923-7. https://doi.org/10.1046/
J-1365-2842.1999.00494 .x

[38] Kim HN. Relationship between intake of energy and protein and permanent teeth caries. J
Korean Soc Dent Hyg 2016;16(6):943-53. https://doi.org/10.13065/jksdh.2016.16.06.943

[39] Kim HN, Min JH, Kim KR. Relationship between intake of vitamins and minerals and caries of
primary teeth. J Dent Hyg Sci 2014;14(3):371-8. https://doi.org/10.17135/jdhs.2014.14.3.371

[40] Chiappin S, Antonelli G, Gatti R, De Palo EF. Saliva specimen: A new laboratory tool for
diagnostic and basic investigation. Clin Chim Acta 2007;383(1-2):30-40. https://doi.org/10.1016/
j.cca.2007.04.011

[41] Park YD, Jang JH, Oh YJ, Kwon HJ. Analyses of organic acids and inorganic anions and their
relationship in human saliva before and after glucose intake. Arch Oral Biol 2014;59(1):1-11.
https://doi.org/10.1016 /j.archoralbio. 2013.10.006

https://doi.org/10.13065/jksdh.2017.17.02.283



