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Abstract

This study quantifies the mineral composition of Korean solar sea salt and, through comparison with overseas
products, proposes a mineral balance index ((Ca+K+Mg)/Na) for use in managing marine therapeutic resources.
Domestic samples were collected from multiple production areas (Taean, Shinan, Haenam, and Ansan), and analyzed
for principal constituents (NaCl, Water content), minerals (Na, K, Mg, Ca, Fe, Mn), and grain—size/surface morphology.
Mean NaCl and moisture contents of Korean sea salt were 85.7% and 6.0%, respectively, satisfying domestic quality
standards. Average mineral contents followed the order Na (214,208 mg/kg) > Mg (7,010 mg/kg) > K (5,902
mg/kg) > Ca (1,283 mg/kg) > Fe (5.3 mg/kg) > Mn (1.8 mg/kg); notably, Mg and K were approximately 2.3—fold
and 5.6—fold higher than those of overseas sea salts, indicating greater mineral richness in the Korean products.
The proposed index, (Ca+K+Mg)/Na, averaged 4.6% in domestic samples and was significantly higher than that
of overseas salts (1.6%). Receiver operating characteristic (ROC) analysis yielded an AUC of 0.94 with a Youden—optimal
threshold of 2.53%; adjusting this cut—off to 2.5% preserved equivalent discrimination. A one-sided 95% lower
confidence bound by the Clopper—Pearson method was 74%, supporting the conservativeness of the threshold.
Accordingly, we propose (Ca+K+Mg)/Na > 2.5% as a management criterion for Korean solar sea salt, substantiating
its favorable mineral balance and potential for resource utilization in marine healing applications.

Key words : Solar sea salt, Mineral composition, Functional and indicator ingredients, Marine Healing resources,
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F71dE &aata 9o, A3 9 &5 54 54, 4%
AL EX, AW AFEY 24, A-gde] 48 5 dA A
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System 5, CEM Corporation, USA)& AFgot31, &2
ANHEE 7] AREAZ(SAT-500, Tsurumi Seiki
Co., Led., Japan)2 4% BAstch 2712 9 234 @
2Fe 24517 s AlE oF 0.5 gol &k E4F 10 mL
Akstel 7he Hele T =924 gole Aslelae
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Table 1. Metadata and composition of solar sea salt produced in Korea (NaCl (%), Water content (%))

No. Sample Location Production year Salt type NaCl (%) Water content (%)
1 TA_15 Taean 2015 tile 84.62 8.76
2 TA_16 Taean 2016 tile 87.30 6.60
3 TA_17 Taean 2017 tile 89.20 2.99
4 TA_18 Taean 2018 tile 87.33 6.34
5 TA_19 Taean 2019 tile 88.94 5.01
6 TA_20 Taean 2020 tile 86.30 6.13
7 TA_21 Taean 2021 tile 81.15 8.28
8 TA_22 Taean 2022 tile 79.95 9.73
9 DJ Ansan 2019 tile 86.17 3.26
10 BK_21 Shinan 2021 vinyl 80.64 8.48
11 BK_22 Shinan 2022 vinyl 82.91 8.34
12 SAM Shinan 2022 vinyl 84.54 5.17
13 TP_VY Shinan 2018 vinyl 88.77 4.34
14 TP_EA Shinan 2019 earthen 90.98 1.16
15 KIM Haenam 2017 earthen 86.14 6.60
16 SOL Shinan 2020 smart 85.61 4.15

Table 2. Summary of analytical parameters, and their explanation and methodology

Division Parameter Explanation Methodology
) Salinity(NaCl) Electrical Conductivity
General items To check sea salt standards - -
Water content Gravimetric Measurement
Minerals Na, Ca, K, Mg, To check the indicators/ functional ingredients Wet digestion
Mn, Fe of solar sea salt
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Fig. 2. Distributions of solar sea salt size by the production methods
Table 3. Particle - size ranges of solar sea salt reported in previous studies
No. Title Particle size Reference
1 The Study about the Scalp Scaling Effe.ct of Solar Salt and Indigo 0.8-1 mm Lee et al., 2014
Pulverata Levis
2 Scrub Cosmetic Composition Comprising Salt and/or Sugar 0.01-5.0 mm KR 10-1117564"
Colored Salt For Scrub Composition And Manufacturing Thereof 0.1-2 mm KR 10-2273659"
4 Cosmetic Composition containing Large Quantity of Salt 0.01-5.0 mm KR 10-0149428"
5 Scrub Cosmetic Composition Comprising Solar Salt O?E;anr;m, KR 10-1685686"
* registered patents in Korea
UtEQL 2.8 mm )4 37t 92.0%=, FA3] #2 =7t 3 A 2T A7 Qe FE S Sl o] ot
uebts Aol At Lee et al.(2013)9] A E3H 3t 7S =Y Zagt qdth
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Fig. 3. General characteristics of solar sea salt types: (a) NaCl(%) and (b) Water content(%)
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Fig. 4. Relationships between water content (%) and NaCl (%).
The lines represent the linear regression fits for the this
study (red) and previous domestic studies (blue)
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Table 4. Summary of mineral composition of solar sea salts in this study and previous studies
Division Na (mg/kg) Ca (mg/kg) K (mg/kg) Mg (mg/kg) Mn (mg/kg) | Fe (mg/kg)
This stud 214,208.3 + 8,999.0 | 1,282.5 + 388.8|5,902.1 + 2,559.0|7,010.0 £ 3,676.0| 1.2 = 1.3 53+ 1.0
Y (n=8) (n=8) (n=8) (n=8) (n=8) (n=8)
Previous studies |336,494.7 + 27,486.3|1,782.0 + 677.22,124.6 + 1,597.8|9,768.8 + 3,403.3| 3.7 £ 2.1 13.9 = 21.7
(Domestic) (n=30) (n=38) (n=32) (n=38) (n=24) (n=21)
Previous studies | 362,203.4 + 26,335.4|1,606.3 £ 1,007.4|1,053.8 £ 891.8{3,007.0 + 1,868.4| 8.8 = 15.0 | 56.7 = 58.5
(Overseas) (n=14) (n=19) (n=18) (n=17) (n=12) (n=11)
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Fig. 5. Annual variation of mineral contents (Ca, K, Mg, Na) in solar sea salts. The lines and shaded areas represent the linear regression

fits and 95% confidence intervals for 2017-2020 data

£ ddoer AU 7714 2 Na7t 199,932.2~
227,512.9 mg/kg(HaF 214,208.3 mg/kg)= 7} =qkal,
o202 Mg 3,038.2~13,282.2 mg/kg(H+t 7,010.0 mg/kg),
K 2,859.2~9,437.5 mg/kg(B# 5,902.1 mg/kg), Ca 816.5~
2,118.9 mg/kg(B++ 1,282.5 mg/kg) %oldch E3F Fe
3.60~6.31 mg/kg(Fat 5.26 mg/kg), Mn 0.66~ 4.46 mg/kg
(B 1.81 mg/kg) <2 PlFFHE IR UH(Table 4).
dg o] YAAE(2015~2022)of| W2 F9 F7|H &

ArdEz At HES HYoy T 7 B E
% Q1%|2] ettt ohyk, 2017y o] & AYtE A
718 feft ®skrh vkt th(Fig.
5. A FostAl S7Hr =
0.820, p<0.05), Mg} K SoloHA 7Ha(Mg:
r = —0.807, p<0.05, K: r = —0.847, p<0.05) sH= AFS
Holoh ole AagolA tpet o xzafido]l w2 A

Esd

2

o2 P oro ¢

2
2
rr

me o o

\=]
e

1 Kot Mg7h 8557, Adid 22 NaCl =7t S7Fst
HAYET LA cH(Shin et al., 2005).

=] AP SHTable 4)ol W=, Na 284,400~386,132
mg/kg (F++ 336,494 mg/kg), Mg 1,002~14,789 mg/kg
(BF 9,769 me/kg), K 74~5783 mg/ke(BH 2,125
mg/kg), Ca 523~3,437 mg/kg(F+ 1,782 mg/kg) HI7}
B9k E3 Fedt Mnk 1.1~84.3 mg/kg(Fa 13.9
mg/kg)t 0.7~7.7 mg/kg(B+t 3.7 mg/kg) T2 23l
= At

= L 7714 el digt 7] d79 =+ Ha and
Park(1998)¥ Jo and Shin(1998)¢] it} Ha and Park
(1998)2 Alafiet Al =& A2 Na 362,000 mg/kg, Mg
10,266 mg/kg, K 3,701 mg/kg, Ca 1,037 mg/kg, Mn 4.5
mg/kg, Fe 2.6 mg/kg 5 F8 F714E& AL, Jo
and Shin(1998)%= Ca-Mg @& HistH = dgdE #

1=}
L
1
L
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714 2449 712455 ATt ol AtolA Hid
Ca®} Mg 2427} 1,540~2,860 mg/kg(B++ 2,130 mg/kg),
7,690~13,970 mg/kg(B# 10,773 mg/kg) 02, B A7 7
BHTF =2 £Fo|tt HH, Min et al.(2020)-2 Alsiet A
AFol A Na 313,655 mg/kg, K 5,783 mg/kg, Mg 11,170
mg/kg, Ca 1,201 mg/kge B35ttt @A, 2o =
T2 A7vitt EARE AgdATet 2 AT BFolA K
E5-Ca 95 542 4yEA v

A7} Ao WA= Shin et al.(2005)0] 1~5E=}F =%}
A BE E45to] Na 316,348~373,936 mg/kg(Ho 346,134
mg/kg), Mg 1,002~14,789 mg/kg(BF+ 7,193 mg/kg), K
1,062~3,411 mg/kg(BF 2,219 mg/kg), Ca 1,503~3,437
mg/kg(Ba+ 2,292 mg/kg) HE AAISIATE A%7]3ko]
Eold45E Nax 37botal K-Mge #4she Zako] g4l
Qo ol B ¢dtoA 20174 o]F AlgofA TEH
ekt Hatetth(Fig 5).

=l 29 (gehHe & Heo et al.(2005)-& Na 386,132
mg/kg, Mg 14,065 mg/kg, K 4,949 mg/kg, Ca 903 mg/kg,
Mn 1.47 mg/kg, Fe 1.08 mg/kge Eilotgitt 2 A+ 3
3} vl w5k Naet Mg =11, K-Ca-FeMn2 Wolth &
5] Mgx oF 28) 2=9k17(14,065 mg/kg vs 7,010.0 mg/kg),
Cat 22U APAF H(1,782 mg/kg)d B A4 F
(1,283 mg/kg)Htt WoktH(Table 4). ]33 2pol= B A
A7), A% 27, A4 87 wst Fofl 71913 4= Itk (Shin
et al., 2005; Heo et al., 2005; RDA, 2013).

T, 2 AfolA EE Fo1E ke AdddT
(Ha and Park, 1998; Jo and Shin, 1998. Park et al.,
2000; Shin et al.,, 2005; Heo et al.,, 2005; Jin et al,
2011; RDA, 2013; Kim et al., 2014; DOYOUMWON,
2017; Min et al., 2020)7} 2115t 5 ot Athd 14
eyt chA|2 Beict out B8 A @99 Aol
YA A A AT A] Sl 2] AEA, 5 Al 7]
A7l 5 -3 aer A9gE 4 ¢th(Shin et al,
2005; Lee et al., 2007). 28 & Estal 9 F7]49]
HLet K>Ca 5 A 4 540 B7I7 kA o= A

N

e} A5
A ge, ) AYYol sl fAg oz Az
A AAE S AE0eS AN =, A4 A7)0k Ao
s a4 2rEe o

o] b A HAFLS Mg, Ca, K 5
A ZFSHE TEH 54 B

3.4, U HYHES| 27| FHA|H((Ca+K+Mg)/Na)

=Ul L2 52 71 RS tHFor xgtsia
Qo] siFAFArd ez o &8 o] SIE I} et
2154 28& A gt A2 248 dol a5 #
1 @ 71 Aol agdn A sloe AE HE
of meof izt &8-e] Z]E(@@hel AR H gloH
(Park et al., 2023, Park et al., 2024), LGS |UFA]-52t
doz FAsts HE 7|&o] RAsiER, 2 dA4t= A%
715 A=Y 7R/ AR HEE xSty 281
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= Ajtstet. olE flol =wuie] AFAS AHRE F
stal, =l A= AS3 =9 ArE B sk

=9 ALYGH] H|wo|A(Table 4), Na(312,350~422,
659 mg/kg, BF 362,203 mg/ke)et Ca(349~3,817 me/ke,
B4t 1,606 mg/kg)= =W LA Helet A2 FAlSH
At WA K(14~2,843 mg/kg, B 1,054 mg/kg) 2}
Mg(57.6~6,264 mg/kg, B+ 2,843 mg/kg)= 2 A+
BF#(K 5,902.1 mg/kg, Mg 7,010.0 mg/kg)ell H|s Z+z
oF 5.68H, oF 2.34] @etom, 1 Zpol= BAK R {51t
(K: p<0.001, Mg: p<0.05). m|&Fe42] -9, Fe(1.8~208.6
mg/kg, B 56.7 mg/kg)?t Mn(0.1~55.7 mg/kg, B
8.8 mg/kg)-2 =W ot (Fe 5.3 mg/kg, Mn 1.2 mg/kg) ¥}
2ol & BEAT, W APAfolAE Fe 843 mg/kg
(RDA, 2013), Mn 7.0 mg/kg(Shin et al., 2005) & =]
ool ZotEE Ao R &2 gro] HAlE B gt} o]
= A8 e 2 AL 2| ot mlgdart WES 4
AR, AU D He] K-MgZt Adid e g 5o}
EAL =] ALY vl g Apdgde g o
A=, o= AW HMAAY =24 F4 EA F fFAH
AP o g2 0] FAQY-s SR

ngA AFE(Guérande) Y F-2 AlAR =2 2 d=ix
AEer, A8 u-EBEEE 5 thFer FopollA &-8Hrt
(RDA, 2013). AlFE AL F71E 24 7Fe-dl Na(g+
345,502+22,333 mg/kg)et Ca(F+ 2,067+1,255 mg/kg)
= 2 47 €2 U AdATol B = #1919t oA
2 fARIAT ¥ K 1,536 1760 mg/kg)@t Mg(H
# 3403+1939 mg/kg= B Aol FY WA (K
5,902.1 mg/kg, Mg 7,010.0 mg/kg) tiH] B2 F==o]t},
njgFdAe] A9, AFE LDl Mn 18425 mg/kgt Fe
84+92 mg/kg A =Ul Aol Hie $2)9F &
ArstAW 1 #9f Hlell sigstaich. ol #gh Hlw A=,
714 tefd SN AFE ddHo] g LA ET A

=
fLs

oo N

e o

. e

S 4= 9125 AAFSIH(RDA, 2013), TA] =y AL
Fol AARCcz QA= AFT} vluste et FH 24
dom K-Mg SHoAE 258 S e J& B
otk whEbA] olEet Fid A2 AAA AST 2E5t
H B ARE 5o Aoty e et ot
71582 d=ol EAsts B4 42l e+ &%
7150l 279 w2t A Ht Na, Ca, K, Mg 59| £712
2 A gt A o]F-E AFste Ae=m g <l
AEH, 2 A= 5] v LAl Ko Mg7t Adh
Hog FREZ RISt E3F Na, Ca, K, Mg, Mn, Fe
= 747 o e 85 5ol AAll 38A FF= A
oz 7SR CRA Y gHggol k. oyl 71E Hd4
ATE T2 NaCl ggFolvt 7 57149 Ao ghege] =
A& Fof 2tom(Shin et al., 2005; Lee et al., 2013), ©]
735 AR AR AL 2] e HEAe e A
A g SAZE ok 53] Nas dEF9] FHELSZ H|F
o] mj-f =of, 3F AARte 2 {4 8B5S H9Yst=
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ol 2 F7} H7]E o]t olof B A7 By|™o] A '
A FP< vrdety o aqle] w2 Hdix] W54 9 d e
3tst7] 1sh, (Ca+K+Mg)/Na &2 243 549 7
E2 AL o] AEE K-Mgo| Ahd FRwel M ) I
THE T HT 4= 9lo], Lde EA vu-grt & g s
wrelo] Bt g eln AH J|Ee ARt 5.
714 Na, Ca, K, Mgt A3 @87 UxohA Aps 2
SR R #é—*é G2, ARG A, A AEY 2, ¢’ ;
- (-tzre]) 29 5 A Aelr)se] BirHo :
2 Z8stth(Ha and Park, 1998; Park et al., 2000; Heo 1 w'h

., 2005; Jeong et al., 2009; Kim and Han, 2022). &
5] K& Alx U A5G 2483 @9 HH3te] FashH,
Mg+ 3000] & o449 &4 §Ego Totttt. Cas ™ of
AR ofe} 28 £5-417 Ag A fAY A 8
A2 Z8A ATHMOHW, 2022). HH'H Nax Ao AEQF
Z-o| d5AHo|zuk, 7] AFH Al 1@, Al AF
7 Aot T §A8A qFE LT 5 UrkChin et al,
2005). @2t Na tiH] Ca-K-Mgo] Atz FHE L e
g AR EAS Hol, dLEY /A4
2152 7|5 4 9tk

H Ao A gel® (Ca+K+Mg)/Na H]-&& 3.2~11.2%
B 6.7%)=2, ZW AFAL] 1.1~6.7%(F+ 4.0%) O
H] =9ky, 29l AUA(0.1~2.4%, Bt 1.6%)7} B wshH
FR5HA =2 S0l SAEA A, 4 HdEL
=9 HALFTN= G5 FEEHAF(Kruskal-Wallis,
p<0.001). 2 AF (BT 6.7%)t =W APAF A B
4.0%)2 &, AR A9E2x M@ 4.2£1.1%)3
FFCET 3.9+ 1.7%)°] FAFRE g Ho, = LA
(Ca+K+Mg)/Na H]&o] 2| 7t ¥izo] 2] ¢k, H|wZ
TL5HA FxE o] FRAE At (Fig. 6). BIH, =] HAF-L
YA 2.2£0.19%)9 F=(F T 2.1£0.3%)°] FAKS
FEE Boy, ojgEol(l.0%)E Adidez ¢ g

=
[e)

ool‘

A

T

T
g Bt

a4

UeRTh ogd At §71d «y S U M
Fol o] MAdFHT HgH o R PA o US5S AlAtet
w, S22 #E7|E utHe Qs IekE 2AE A
Fetet.

olof] B Ao A= (Ca+K+Mg)/Na H|-go] = ALd
o =8 AYHE FEoles AREA HITAE AFok,

A AR (cur-of)E 457 fJste] ROC(Receiver
Operating Characteristic) £4-& 4354t ROC &4
2 2 H O] UL (sensitivity, = HLHLS

Al ES BE) e} Eo]E(specificity, =2 ALdHE =92
SHIEA §EE 2HE)9 Rt AAZ A "ol
A "7yshe, ROC FA ofg] HA(AUC, area under the
curve)Zt Youden A5 53 A0 EF A2 Bt
gttt E3] Youden AR E+EO|E - )= HIAES E
olk 7to] @@L 1t P AL AAGS AT
g Qe AEZE de] 89 (Fluss et al., 2005; Yang
and Lee, 2022).

S}
i

2%=
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6. Comparison of (Ca+K+Mg)/Na ratios in solar sea salts
between this study and previous studies

Fig.

0.8
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Fig. 7. ROC (Receiver Operating Characteristic) curve of
(Ca+K+Mg)/Na ratios for discriminating domestic and

overseas solar sea salts

=

g.

ROC £4 #it, (CatK+Mg)/Na H-&9 AUCE <F
0.948 UEh}, 2 A um7F 2 dode] 24 EAS =
AMFEg A9 4= 925 delstythFig. 7, Table 5).
Htd o2 AUC Zre] 0.9 o]AtolH 943t &8 713
o2 73"t B9F U T (sensitivity)+= 9F 0.87, E© ]
(specificity)+= 1.02 4FE5 o], (Ca+K+Mg)/Na Hl&S &
4%l 7ol Il HYEE =2 A= A5,
=] Ao Fi-Z Yol oS HolFqirt, v Eet
Eo|9] #3E& 1T Youden A& oF 0.870]31.0H,
A AAGL F 2.53%2 =EE It

TEE AAZRE 2.53%)9] FAA A=EE AESH] A
3l Clopper —Pearson®] “§2} o]3} A1=2]47H(exact binomial
confidence interval)& Aot o] W2 m29] 37|17}
A Sgte] T dolx Pl & AlarshH,
E4 7% o #E 7= HEY &5 sIeHLCB, lower

[e)

H‘I sl m& i
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Table 5. ROC and Clopper —Pearson analyses for determining the optimal cut - off value of the (Ca+K+Mg)/Na ratio(%)

ROC analysis Clopper —Pearson CI
Division Cut—off o e Youden | Proportion > cut—off 95% Lower Bound
AUC %) Sensitivity | Specificity index @) @)
ROC oprimal 09352 | 2.5268 | 0.8684 1.0 0.8684 86.8 74.3
(Youden—index)
Proposed standard - 2.5 0.8684 1.0 0.8684 86.8 74.3
* ROC: Receiver Operating Characteristic; AUC: Area Under the Curve
100 T4 HE wrgsta, % A8 E A3t SHA T
s6.5% ATt IS FET 5 Gl B olHA AR 7+
a0 | J Zk(proposed standard) .2 ArHTE FF U] FAY S
95% LqB: 74.5% 249 Aot fey 7E dAl 712 AtmE E8E & 3L
£ 52 AT meb 2.5% oS FEsH WAL A
R SHA(Ca, K, Mg) oh¥] Nao] Aeld @o] st Aoz
s 2 glov), ol Wald 2§19k 47287 7]
£ o 5 evgst 5 Aeld Jl5a B A 558
& o2 AAFEH ol (Ca+K+Mg)/Na 2.5% ©)/d-2 siFA]
$719 T 2AE Bsh) e APEAe) A AEe
A ANSRE Frolm, o] 2412 QA AR-A% w59 A3
Note: The same statistical rhsults were obtained for the praposed standard of 2.5% A 2 B 715428 83t F4] o= v[EFo 7 F4]
1) T
ROC aptimal G557 sk Hloll Algro] Stk THE, 2 F1Ee A AR Sof
Fig. 8. Proportion(86.8%) of domestic samples exceeding the T2 24 WEAS oy By y&a Jt=st FAHos 29
ROC-optimal cut-off (2.53%) with 95% one-sided } _
o A 3 ] A}l 3| o2 keN
lower confidence bound by Clopper — Pearson analysis /\l ?]]_j; A Aefet A4 v 714 2P AdA w R
Bl MY Ax2A B4E 4+ 9t
. e B 5 =
confidence bound)S B7F3F 2= 9lth, U A|Zo|A] (Ca+ :’—‘3;}, = Aol A 7\1]:?_1' £l (Sa+K+Mg)/1;Ta42 5% 7%
L o 5 ) X
K+Mg)/Na H]£&90] 2.53% o2 &3S H]-&-2 °F 86.8% o= 2 7kA] AL Utk AA, ROC 24 A T—HLLH
-38) W = Yol Ha i
(33392 Ueton, oo g 95% wx Agsige O 28) E; %Sﬂ(r]l 13) & jFPJ]} golsl 7 s
& AW FF=Ao] glo ar
74.3%2 %35 9ekFig. 8, Table 5). ol 2 EE 1 1 g ol EwRel AAdgle ThsAol aler], wef Aas

FI

2l w]go] oF 86.8%% % olg}, UG
Btk 71AS o sig v]&o] XA 74% oY 2\3
pidow gmac}% AL oy, webA AAG 7]
T lEerA AR FE

mlo

r‘lN fu o

_\_]_}j

p

stH, ROC- Youden BAA =&H AAZ 2.53%=
Z

AR Foftt Z|Eol AR, S FAFAE =AM o] A
2484 HollM= AEet £ 71EHo 8443

847w &
2§ golidol FastA ndd "art Aok oA FA
2 57 (statistical equivalence)& FAISHAAE, =43
g 2 Y A8 d¥Ae Yste] Haed ZEgel
25%% F7F AESHth 1 A, 71EYE 2.5%2 23
stE e ROC 54 A ZE(AUC = 0.935, 94 = 0.868,
Eo]x = 1.0, Youden A4 = 0.868)2} Clopper — Pearson
9] 95% @= A1=]5keH(74.3%) 0] &Ll 1= ek (Fig.
8, Table 5). oli= & 73k 7He] wEe ztolzt 574]513

& fosta] o, FAA R 5% &7 Aee AT
= A }5 E} wtebA 2.5%& A 7]%&(2.53%)4 AL
El FASHAAME, U dLH] AAA 244 ¥
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A (DA ZT

ofgz|ot )l A=l =uf

o =4 zlou A 270] B0 glo] AR AAE
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oAl do] EE Y. JAA = B A FHES

S 5 da A9 277 "ok

2) =l dLdde #71E 242 NayMg>K) CayFep)Mn
o2 Uepal, s AT Mo diAlz dAIski
5] Mget K& =9 AL o] oF 2.389F 5.6 &2
Fo Hol, =l Aol A Asid 73 A
8 F71ES 48, diHer TR dhde =4l
Fact.

3) dAAR (FE A2

o 4 m
I

I{

[¢]

£ (CatK+Mg)/Nag #TA|EZ A5t

4) = ALEY fFAFAd Fg-we 7ERheR
(Ca+K+Mg)/Na 2.5% ol’¢& AR 2 7|32 ROC
244 =ZEH Youden AAIZQ2.53%)8 2= wEE,
8L o] BpAHor AT gelw, Clopper -
Pearson A& ]S ol BAA A= 28 74
o] ZelEgict. £ 7|E2 W Mdde 24 EALS v
ol APA A EE E8E 4 ok ok 2 V&5
A WA-PgH FA 7]Eo] ofd AFHA 9] 5HA
B g ARtd Aoz, FF AxH L8 fleiA=
7FAQ1 Aol st

o o

ORI EASE S DEE L R R
FHoR By, Feste] IS Fof Ff 15
71 #4947 BN ES ALtk AolA s

2 olol7} At} vht, 7]
of whel WEE 4 9l
o}, whebd 2 Stjer g7

o Bzl BgAe Bet "ast Aot

Ab AL

o Be SR Ao sjpATer| &g
A9 wok +8 P A0 T/ HES 7S 2
sheFxlAbe] AJoRE7] QATRHEANE: 20220027)"
Aol Agtoz SAHLOw, R AAE AT AT
gae FA 4Pl AANLAEA AP,
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