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Survey on the Changes of Potassium and Magnesium Concentration
according to the Retention Time After Rinse of Sucrose and Glucose in Oral
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Abstract

The purpose of this study was to evaluate the salivary concentration of Potassium and Magnesium
cations and their variation before and after sucrose and glucose rinse, and to investigate the relationship
between the levels of each compound. Saliva samples were obtained from 40 subjects before and up
to 60 min after intake of a 10% sucrose and glucose solution at 1-month intervals. Potassium and
Magnesium in human saliva were determined via anion—exchange chromatography with an
anion—suppressed conductivity detector using 12 mM sulfuric acid. The concentrations of Potassium and
Magnesium before sucrose rinse were 274.3+77.9 mg/ @ and 4.5+2.5 mg/ Q, also, the concentrations of
Potassium and Magnesium before glucose rinse were 279.2+62.1 mg/ and 4.8+2.0 mg/ Q, respectively.
Potassium and Magnesium concentrations were significantly decreased (p<0.05) after sucrose rinse. The
content of potassium and magnesium in saliva before and after rinsing sucrose and glucose is difficult
to standardize or classify, as previous research. The reason for the variation between individuals is large,
and easily changed by chemical or physiological stimulation. However, this study was experiment for
the purpose of accumulating basic data for saliva.
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ZEY vivls o2 BF golkol7lof Aok
Exaxol Chemical Corporation(Clearwater, FL,
USAARS] ol #:F(1000.0ppm) AloFS ARESIA
t}. o] 54 (mobile phase) A= ¥ EtY 5|40 AL&H
g o]l Milli-Q AlA"(Millipore, Bedford, MA,
USA)LZ AL 74T 9] E(18 MV resistivity)= AR
ofdtt. olsA2 Fisher Scientific(Fairlawn, NJ,
USA)NA sk, Ao AMgE BE AJoF E 8
= 7 B B 7S Eoklth BE B AEY
o]#}= Advantec MFS, Inc.(Tokyo, Japan)ollAl <
ki d3& A=A Z¥(hydrophobic
polytetrafluoroethylene membrane ; pore size,
0.20mm)E &3l ARl &, o2 F=2ntE Iy
Z|(Sunnyvale, CA, USA)°l F45te] ARg-st3t.
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el (range), AP W40 7127], y W, ABAS
(r2), AETALOD) @ FHFA(LOQY] Wi WsE
(& 1)o] Aelstelct 25 S =22 50 me/L7HA
ATARZ)7} 099778 o, okl S 33t
22 AWARCTE 099972 e S5et AP
otk ZF A= SR 7AE3AE 0.064 mg/Lo]
), A= 0.162 mg/LAT, vl1v4 ME StE
o] AESH= 0.062 mg/Lold, HFHA= 0.144
mg/LATHE 1].
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I 1. ZEY 0jadE HE sEEe MY Hel(range), 712
71, y B, 43AR(2), HESA(LOD), YHEA

(LOQ)
Range = 2 LOD LOQ
0|2 7187 —XT
1] mgr) | 77| v R | (mg/L) | (mg/L)
2z | 99 | 57040 | 0007
28 | Y5 | O 0075 | 0.9977 | 0.064 | 0.162
TP (}gg 0.9546 | 00359 | 0.9997 | 0.062 | 0.144

H 2. Intra—and inter-day 20iA2] EtH LY ZED Op74|
& 858
19 | 29 | 3¢ | 4Y £
(EH}S ("517; n=b | n=6 | n=b | n=5 | n=20
ug) | (u
¢ & (Mean = SD)
= 97.10 | 94.56 | 96.40 | 97.78 | 96.46
L, | = 20441 40 1 4151 | 1036 | 54 | +817 | 6.1
=
5
7] 9850 | 9447 | 93.17 | 96.18 | 96.58
gope 29441200 | 937 | 4570 | £379 | 4521 | +425
6o | 1 [10222] 9427 |108.18|105.16 | 99.54
2{ AAt 452 | +6.05 | +4.56 |+10.25| +9.57
]
| P |, | 5 | 9682|9725 | 9952 | 9846 | 9627
202 ) 4231 | £7.41 | #5224 | +4.29 | +5.07

[E 219t 2o, Hiz B W ZF o2 294.4 pg/ 0
ojs, utIHl o2 5.2 pg/ L olth. TtEEAE
7iet & Bt Yf ZE o2 40.0 pg/{, vkl ©]
22 1.0 pg/ 0o, 7] Fol&(Anion)& H7IRE &
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Bt W 2 o]22 200.0 pg/ €, HFIHl% ©]22 5.0
png/ 1 2 A%k Intra-and inter-day E4lo] 9
o 54E B W 2w ol Bt IEE2 93.17 %
oA 9850%%HL, HIIvlE o9 B IHES
94.27 %°llA 105.16 %t wetA, SieE s 24
o tigt 4lE)4d2 &2 Ao HriEo], M2 5|4 &
T2 ZAAsieih

2.3 0|2 FZOtETHI|(C) BMxA

ZEd vtvls 0]29 5%+ Dionex °l& AEA}t
ETeu AARE ARESto] BAEQIT Dionex ©l2
2ot n AAHL GP50 gradient pump®t
ED50 Arx A&7 aga LC20 96
chromatography enclosure (10pl sample loop)¥}
ol ZHA| A AAA(ASRS)7t WA= o, =
5 A% Aledt RE2 ZEEE AJAFo)
EZ&= JonPac CG12A(50mmx4mm) 23S AFo]
J2H Dionex lonPac CS12A ZAH(250mmx4mm)
ARESEl o™, 12mM o5/ 20 Aol &3} A
9 2Rt of3t = A7 2ulE Teu]e} Zo] gui9] &
TE dHHA fAst sk HHAlRl 588
(isocratic elution)2 A}t HE AL204 2
Ao, o5 §42 1 mL/mino|th. Hlolg &
d 4 7]7] Alo]= Dionex Chromeleon Z&13-&
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M o

2.4 0|2 FZOETII(IC) BAluhH

EE 29 100 ppmE "ol2,Z 3l4sto] 0.05,
0.1, 05, 1, 5, 10, 25, 50 mg/LY 87/F 1AA
(calibration points)& AXstd, ATEFe AFY
3 A=A 13

y=axr+b (1)

A FAL B1F AL 529 peak area?] A
£ vehdch 2 Aol AeH 7 sitEe] A&
(LOD)9t AFFHA(LOQ)= A Q] fE1A| 2351923
(ICH)9 7tol=&tRl Q2Boll 9JAsoH, HETHA
(LOD)E 3.3 s/S (s=EZ= WA}, S=¢% ZA9] 71€7])

o]1, AFHA(LOQ1E 10 Z/Solct. B9 B 42
T AHREEHY%, RSD)Z B716IAL, B U
&I vadlE ol s AFEHs] Hste], 08
mL9] Bt} AZo] 747} 0.2 mLe] e vl 1vl% E
= 8de S, oI5 B MER AR8ste] Wt
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3. A=zEM
By gloJg& Excel(Microsoft Corp,

Washington, USA) AZEojo] <lgislo] SPSS
Statistics for Window, Version 23.0IBM Corp,
Armonk, USA)E EA5I9ch $9] 22 p0.058
ARstgom, B ABE 1o A4 WAE EAsk
2} A B4 (Correlation analysis)y& $985FH L, Al
£ 719 HAdHAdS Hwsh] s dYEAEH
(one-way ANOVA)S A3}t

. ezat
1 R By 8o 9| H-50| Bl Lf 2
DU Ol2 B ¥ BR S 3l
At LEg §9 O - T e f 2F o v

ng/ £ oW, T &N FA] A
o] B4 BT 279.2+62.1 ng/ § otk &F
A iz g f ufadig o]29] B v 45125
ng/ ¢ o, =g &N k| A thx g f vf1dlE
0l29] B HEE 48+2.0 ng/ ) olth AFo = 9k
gt A% et Y ZE o9 B FEE 14394554
ng/ { 2 WoPHoL, 5E & 2283+69.6 g/ { 2 B4
3] EobHI, 108 & 2352+69.5 mg/l, 208 &
252.9+74.1 wg/ 0, 30% ¥ 259.84+82.7 mg/ (, 458
3 265.2%85.1 mg/l, 60E T 269.6+87.2 mg/ (&
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AA] FEE QAT TS AY Aoz FAgt 2| 5o}
5%l At A4 ZE o9 B FE7F 95%
Agg=Foll A FofstA] ZAES SRISHATHP<0.05).

A gHog FAT & B ff vl o9 3
T BEE FA F3o= 2.743.1 g/ ( E FA3] Ro}
Ao, 5B Z 35424 g/l 2 EOMFHY, 108
37423 mg/0, 20 ¥ 3.9+22 mg/, 30%
40425 mg/0, 458 3 4.1+2.1 mg/l, 60E
43+2.1 ng/ ( 2 AA5] FEEU. E3 AT 8HO
2 AT FFof AT Ao A upIvE o] B
o FE7} 95 % ARFEA fo5HA HaEE gel
SFATHp<0.05).

Eod BHOZ FX|T F e Y ZF ol §
BLl oFx] A% 150.9+64.2 ng/ L & HojFou, 5
% 181.1+62.1 ng/ 0 & A 8N A7} Zo] F
3] &olHI, 108 ¥ 212.7481.5 mg/(, 20%
227.2+78.1 ng, 308 & 23514824 ng/(, 458 &
238.2+71.4 mg/ 0, GO F 241.9465.3 mg/ L 2 AA]
5] S7HE| L. 2 GHo R FRFF Z %, 5E A
Fgt etHol A ZF o9 B 5Tt 95 % AlFFeE
oA FoJstA TAHEES & A5k I(p<0.05), Eol
vl AFoR FA A-¢ o "] EHYY. 2
fHo2 X5 & A Y nfluvls o290 B 5k

—{Olt —10]( —lo[|

N ofr e/l

ol —{olt

FA A% 2.6+0.7 ng/ { & F43] WojF o, 58
4.0+2.2 ng/ | B AF 8A7} Zro] A5 EobHl L,
108 3 42421 mg/ 0, 208 3 44+22mg/(, 30%
43422 mg/ 0, 458 F 44419 ng/(, 60E &
3125 mg/ (2 B 2y Ao 2 g3
1ol AT eHolA utadlE o9 B 5=t

% AlFgEold fostA ZATE st
(p<0.05). HtIY|%E o2 A4 GHOoZ X5t HP,
Az uheh A AT 2T B R JEEE
A BQrk 18y 2 899 F9, FAT A
HE 2087 Hxee] Bd 558 JEH= AT
< H3o1} ¢ o9 JEFASS TEEA ATHE
31.

(3% 2]= Ad 8902 FA|gt & AFthdR=e
gl i ZEI} vtidigo] W3t ol IRuEIRS
Hoj&E AolH, (N2 22 A 89 &4 A, =
At A FA] AF, (3)2 A A FX| 208 |
o},

(19 312 25 8HOR JX3F & A4 YA=
o] gt uf ZE 9 wladgol gt o] AEuETH
= Hoj& Aoy, (1) 2l 2 88 FA| A,
Qe 2=T 89 FA A7, 332 2= &Y FA|
208 Foioh [OI¥ 219 (3™ 319 4, 2, 3) BEF

o

R o

O
N

H 3. X1gn 2 2 ¥x| M3 ZE ¥ OIOUE 0|29 Y sk WY
RgI EEY 89 R 5 ATAR:
Of7H = ==
02 b2 1082 2082 308 458 608
7 143.9 283
g 7703779 |10, 283 23524605 |252.04741 |250.8+827 |26524851  |269.6:87.2
u8
127.1 24.7 135.2 173.0 1176 162.9 1254
EHO -
Xt E TS, -260.1 854-3517 | 3677 ~415.1 4317 4419 4719
=3
° mz \
o | enam 45825 2.743.1 3524 37423 39422 40825 41421 43421
Uiz
wel  [11-129  [15-12.1 18-125  |12-91 17-9.8 16-7.9 17-80 16-8.9
7 160.9 181.1
g [27702:621 |10, o 21274815 (22704781  |235.14824  |23824714  |241.9653
u8
169.2 467 701 1621 1082 127.4
EHO — -
= E -266.4 -362.7 784-455.2 1851-3665 | g9, 4574 -512.7
s B2
o | enam 48220 26:0.7 40822 42421 44122 43122 44119 43125
Uiz
wel 08115  |14-147  |17-114  |[17-117  [12-134 0980 08-124  |09-95

* p¢0.05
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J20EIY

Q20 .
—(2) 8% U2| A F EpY
10 —————
e e s (1) 8% ¥2| M EpY
0 (HZ2)
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33 3. 2= 8Y UX| £ B Lf ZED OpHI=H et
O|23Z=0tE1H

2. Efof L ZED O1Uls 0129 &2 A

>

[E 41 S22 Holah A5 9 o g0 X 3
A3k 7o) W el W 2 ol kvl o]
o] 43 A4S A Aol

T et A 89 X F Elel | 2 ol
I A 89 G F 53] A5t Hol(r=0.68)7%

108 Foll e eA(r=0.60)°0141 f-olgt F<] A4

2 Wkt eolst EEg 8o ) F eo] f 2
F ol FEE O 3 308 o] e BHl(r=0.44)
oA el AT BAE RSP A HT B ety
3} A 89 A B el f vhIul ol Bl A
G 89 A T SA] A BAE=0.47)7 202 HOﬂ

RFTE BHol(r=0.93)004 FOITF O] A BAZ
o i Eolnt EE 8o O 5 o} U}lLﬂv
ol SR 3 58 o A3t eol(r=0.68)7 20
£ Sl AT Bhl(r=0.75)004 I Fo| JEHL
2ok, Tt A5 8o Aok T §9) x| 71)
gl W 2§ ol mig ol

wo] gurge
95% AliezolA Rojs BaEEA i,

F4ag A g9l 4%, B8, B
ARQl0E FeiA o8, IF YA B AF 4

= o} v Thart o 4
o ofeiare mATHe AWAT(19-2200] 719Iste] 2

A7E ARNGT, Bt 4R F 77 2L Kokl A
73 Aol B ZEH mll4 olo] T AR
g, BEDo] =GRS 1, HEARM] U2 of

9
T 3ol EAZES o] 2 FEntE IR gF
BAjste] WrkstaA shct

Aol oA El ] ofo| L s HAs vHo g
F=ute J(22], 2 ASH023), B
TARER4251% A7 &5 E8HI26-28] Bl AA

A= oﬂ;(]

4 EF(EY LX| ™) Efar xpe Y T BN UX| = EfH Zto| MEAH(r)
== NS
ARZK®) | 0 ‘ 5 ‘ 10 ‘ 20 ‘ 30 ‘ 45 ‘ 60 | 0 ‘ 5 ‘ 10 ‘ 20 ‘ 30 ‘ 45 ‘ 60
N S 1
B =S 044 | 068 | 060 0.64 0.74 0.55 0.62 1
meg | 026 | 063 | 064 | 079 | 0as | 075 | 061 | 047 ‘ 073 ‘ 075 ‘ 0.87 ‘ 071 ‘ 0.59 ‘ 051
e 1
EE X | oar | 064 | 066 | 093 | 071 | 059 | 069 1
ey | 041 | o6s | 053 | ors' | 067 | 086 | 076 | 032 ‘ 0.62 ‘ 0.69 ‘ 0.75 ‘ 0.54 ‘ 0.66 ‘ 071

* pearson’s correlation coefficient(a=0.05)
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t}. Guidozzi 59 04?[28]01]/“1‘:— Bt ) ZE2 60.1
mmol/L(2350 mg/L), FF1¥l%< 0.15 mmol/L(3.6
mg/L)2tl &4319cy E3H mmagasq AT
[29][301°14 = ZE2 17 mmol/L(664 mg/L), Tty
0.12 mmol /LB.3 mg/DE E4=AUt
59 AFB1IoMA= 4of B W vl
FEE 33 mg/L=2 AESFYAL, Gilfrich 59 I+
[32]°14+= 0.17 mmol/L(4.1 mg/L)Z &Y W ut1y]
# X8 S5k oA g W 2 vfvle
Fro] et A= s APE glou, SAgkel
= & Aol7t A& ERIskoiTh o AR o] 2jo]
o EA2A, AR WAL 59 9ol A Z&
Sl B AFY] E4ogt Almdh £ A9 Hi= B
A Y ZE ol29 B s== 42 2743+ 77.9 ng/
0, 279.2+62.1 ng/ § Yo, ut1v% o] Hit &
L= 45425 mg/0, 4.8+2.0 ng/ ¢ Fot. AT L&
F FA o e gA ff ZF oY B s FA
259} 55of G BfHo A Fo5iA TAEE gl
SFA(p<0.05), Bt 1HlE o9 B vhx= A 3
ol {HT EAolA FofstA AAEE ERlskiict
(p€0.05). &, TEZ AFsH EMP (Embden
Meyerhof Parnas) <22 53t g 9] 232 A
OFAIFE FUske R714te] BAEM(331[34], B
£ AFT T 5F Aol AT oA f714k]
L7t A =oHaS Eagh AYATF20112112+
2 A1 s TP, 9 AEZ HFIe Ao
Al 58 Atol9] 7 W Wisl= f714RS HIRSE 143 A
& A IR s FUIcke WM, ZF 9 vidls
T T A%l 7199t mdlE sEs Rl g]l
sh3lr.

B3 i Bt} A d 2T GH FR] &
Azl T2 gl W 4 2 ‘:']’1‘—1]’\ o9 A<
A% A3, AT &9 FA] T 58(r=0.68), 10%
(r=0.60) ol AF3t eFHolA Z4F =7t FolT F
AdE Below, xrd 8N 308(r=0.44) Tl
AdE I 5= ATk vhdlE o] 22 A A
T =4 AT BFA(r=0.47)T 2080 AFSH EFY
(r=0.93)°A Rogt ¥ 4THAE 2oy, 2
G2 F 58(=0.68)7 208(r=0.75)°l4 3t %<

20
=y

Shannon

e 2
-

Alo
=

:g

ABIAE A ol ¥ 59 AT B4leIAE
T 43 AFole frIAe] 7t A8 oA, g
o9 §EYT AL FFo 20874 714
EE7F XS] WolA|, 308 A Foj|x ALHoR
2 2 o] glo] AUk AT} G

Aok &, 248 H4H T Y 30E7HE A= 93|
el 1] 0]& ez o] W3y} ofy|EL}, 1 o]Eo|= efY

olg $E7t 3AFL Belslsick

£ d7e] IAFL a3t 2ok A, ATRIAS
HAlsh 7380 Qi 2009 A% ogomg 4
slol etel 1 2} o1l 0|28 B, of
t B2 qEYE Yl AVt dous ¥
AN Y et AYES HAY Bt 9)
ok B4, £ ATOE 4 FEA] UE 28
3} vk o2 S Wsle SBAL e wetsigl
o}, meb] 25 QoA 74 f eeke Lysks o
et o250 Tk BYHl F4o| Wash, tliol
B 0|2 = Wb AR A 3F 5ol 7
Al 0447} "a% Jo= Yadr,

AT ol A P Exoz Qlstel ey
*;%4 o2 HRFE EESiPT BRI A2 ofHs
U, 2 d7oAt gie] B9 248 4 A 74
HIel B SIS S WS ALl
TAATE G AR S, oy vl
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