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Abstract

The purpose of this study was to evaluated a phthalate, heavy metal contents and physicochemical quality properties
in korean mudflat solar salt and foreign salts. DEHP in mudflat solar salt (MSS) was detected a low level (9.00~669.89
ppb), but it was shown a high level excess to 1.5 ppm criteria in the foreign solar salt (FSS) 5 type (3,440.64,
3,266.56, 2,189.65, 4,010.69, 4,554.20 ppb) and foreign large solar salt (FLSS) 1 type (1,983.27 ppb). Also, DEHP
in FSS 2 type (930.15, 1,310.07 ppb) and FLSS 1 type (924.92 ppb) was detected a high level not excess to
criteria. No detected DMP, DEP, DIBP, DBP, DAP, BBP, DCHP and DEHA contents in MSS and foreign salt
(FS). Na ion was shown a significantly higher level (p<0.05) in FS (407,345.87~426,612.14 ppm) than in MSS
(363,633.98 ppm), but it was shown a high level in Mg (p<0.01), K (p<0.05), Ca ion (p<0.05) of FSS compared
to foreign refined salt (FRS). Cl ion (532,727.07 ppm) of MSS was the most low level (p<0.001) compared to
FS, but it was shown a high level (p<0.001) in Br ion (625.07 ppm). SO4 ion was not shown a significant difference
in DS and FS. It was display a high level in Mn of MSS, and Al, Fe of FLSS. Heavy metal contents (As, Cd,
Pb and Hg) in MSS and FS was not significant difference, it was safety level as edible salt.
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Fig. 1. Total ion chromatogram of nine regulated phthalates and internal standard
The total ion chromatogram (TIC) of the nine phthalate esters (DMP, DEP, DIBP, DBP, DAP, DEHA, BBP, DEHP and DCHP ; 250 ppb each) and internal standard (benzyl

benzoate ; 100 ppb)
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BBP, DEHP and DCHP ; 250 ppb)3} internal standard(benzyl
benzoate ; 100 ppb)©ll W&t total ion chromatogram(TIC)-=
Fig. 1.o] Webd =ieh 2}
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240 o g

=LA 2 JZAMAF 9| Phthalate U adipate &2k
SRR Algef g SHs 2R HAEE #hol

th&te] 753HA4|(LOD)= DMP 0.64, DEP 0.88, DIBP 2.10,
DBP 0.44, DAP 0.64, DEHA 2.33, BBP 1.78, DEHP 1.72,
DCHP 1.20 ©|1oH, % &34 (LOQ)= DMP 2.12, DEP
2.94, DIBP 6.99, DBP 2.48, DAP 2.15, DEHA 7.78, BBP
5.95, DEHP 5.73, DCHP 398 ©]9lt}. &3 olsl= &4
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3} FRS 15(114.57 ppb)ell A Tha A HEH YA T <14
RG-S I 52 oAt DIBPY] %%, MSS
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59l .oH, FRB 2327943, 17535 ppb)ll Al Ta A4 A%
HAou A FAGE FHEWS FE2 oYUk
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Z~1131 ppb TTLE FAIE F 3= FF ©|UTh DEHA
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g 2 ol o, MSS HellM = g5 Aoz} 2 Ao
2 Yehgt) o33 A3tE MSSE Atets A EA )
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zpo] Sl A H|EH Aoz Hridrh whHo] FSE FSS
5%5(ZH2} 3,440.64, 3,266.56, 2,189.65, 4,010.69, 4,554.20
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Table 1. Contents of phthalate and adipate in MSS, FSS, FLSS and FRS
Concentration (ppb, meant2gp)

Type2) DMP DEP DIBP DBP DAP DEHA BBP DEHP DCHP
3.19:2.73" ND” trace 12224359 ND ND trace 530.52£14.79 ND
5.77+0.79 trace trace 33.10+11.30 ND ND ND 326.42+13.28 ND
3.60+2.26 ND ND ND ND ND ND 669.89£17.29 ND
3.47+0.44 ND ND ND ND ND ND 56.50£9.06 ND
4.18+0.65 ND trace 29.28+12.66 ND ND ND 9.00+0.26 ND

ND ND trace 19.09£5.64 ND ND 19.58+0.40 456.149.33 ND
ND ND ND trace ND ND ND 106.17+19.64 ND
(ﬁi) ND ND ND ND ND ND ND 260542247 ND
ND trace ND trace ND ND ND 32.99+2.87 ND
ND ND ND ND ND ND ND 66.7614.67 ND
ND ND ND ND ND ND ND 92.0848.12 ND
ND ND ND trace ND ND ND 61.90£5.06 ND
ND ND ND 8.29+3.24 ND ND ND 55.78+2.83 ND
ND ND ND 15.167.30 ND ND ND 81.2246.76 ND
ND ND ND ND ND ND ND 30.21+2.28 ND
231+1.85 9.19+1.09 trace 50.04+12.50 ND 518.81£9.72 ND 3,440.64£74.79 ND
ND 42.91+4.50 ND 11.1620.18 ND ND ND 20.09+4.02 ND
ND trace ND trace ND trace trace 15.7345.82 ND
ND trace trace 2.83£1.96 ND ND ND 6.20+0.71 ND
FSS ND 3.01£0.24 ND ND ND ND ND 8.42+0.42 ND
(n=23) ND 35.7949.58 ND trace ND ND ND 385.48+18.86 ND
ND 4.6610.78 trace trace ND 44.622.71 ND 3,266.56+145.91 ND
ND trace trace trace ND ND ND trace trace
5.22+1.18 trace 8.02+5.36 10.44£3.96 ND 80.3842.15 ND 171.09+6.50 trace
ND 14.17£3.00 ND 3.98+1.46 ND ND ND 54.56+4.22 trace
ND trace ND trace ND 220.68+0.28 ND 930.15+35.32 ND
ND ND trace 4514352 ND ND ND 9.48+2.94 7.73+3.15
ND 61.73£7.25 40.31£11.76 54.61£18.72 ND 9.47+0.80 ND 503.27+87.08 7.12+2.06
ND trace 12.28+3.54 15.71£6.33 5814222  492.35£35.82 trace 2,189.65+127.07 7.83+4.88
ND trace trace 6.36+3.34 5.90+1.85 trace trace 26.22+4.87 ND
trace 34.51+4.68 ND 3.25+1.77 11.23+0.07 ND trace 24.6318.13 ND
ND 3.33+1.15 ND 3.76+1.84 11.2610.06 trace trace 15.98+4.44 ND
trace 6.68+0.79 trace 16.59+6.12 ND trace trace 4,010.69£123.36 ND
trace ND trace trace trace ND trace 14.6745.93 ND
ND 125.00£12.84 9.16+3.39 19.46%3.65 ND ND 6.81£5.39 11.33£3.15 ND
ND 5.46+3.48 ND 3.67+2.36 11.31£0.01 ND trace 26.62£1.27 ND
ND trace 64.53£19.84 214.92+35.10 ND 11.72+4.92 8.24+4.02 4,554.20+153.58 ND
ND ND trace 16.06£3.51 ND ND 7.19+4.51 1,310.07£68.46 ND
5.67+4.31 ND ND 4.08+0.42 5.98+3.17 trace trace 335.51£14.58 ND
5.82+2.77 ND trace 18.70£8.23 6.35+1.23 ND trace 375.29+40.26 ND
6.16+2.46 ND trace 35.83£8.24 6.27£1.34 trace trace 924.92+46.84 ND
FLSS ND ND ND 481£397 ND trace trace 1,983.27£31.55 ND
(n=38) 6.32+0.44 13.811.62 43.99+7.53 215.00£71.36 ND ND ND 88.48+10.64 ND
ND 3.7610.14 10.32+1.02 8.58+1.90 ND ND trace 10.78+5.12 ND
5.71£2.14 trace ND 9.23+3.15 5574222 ND ND 184.55+3.18 ND
trace 61.614.60 trace 5.90£2.69 trace ND trace 555.68+18.19 20.06+4.86
ND ND ND trace ND ND trace 83.90£18.13 ND
ND 114.570.75 279.4330.11 16.65%9.12 ND 19.69+3.66 trace 88.45+12.20 ND
ND 13.63£1.60 175.35£18.65 trace 5.5612.21 trace ND trace ND
(EE% ND ND ND 4614049 ND ND trace 5.8942.76 ND
ND trace 8.88+0.45 5.43+0.89 ND ND ND 54.79+8.16 ND
ND trace trace 110.30+14.42 ND ND 747£3.95 23.9946.29 ND
ND trace 11.44£1.13 trace ND 4048+1.27 7.15%4.45 8.17+0.41 ND

"Values are mean and standard deviation of triplicate analysis.
MSS: Mudflat solar salt produced in Korea, FSS: Foreign sea salts, FISS: Foreign large solar salts, FRS: Foreign refined salts.
IND: Not detected(Below of LOD is none detected), Interval LOD and LOQ is trace.
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ppb)Z FLSS 15(1,983.27 ppb)oll A 2|F37 2] 22| 7]
T 5 871- 24 71 A (@3 €A DEHP &Et
2 1.5 ppmo|sh S ZTsl= AFds] 42Het 2] DEHP
7} AZEE 0.0, FSS 2%(930.15, 1,310.07 ppb) 2 FLSS
15(924.92 ppb)ell M = 3] =2 o] HEHUh =
el -5, MSSE Aiksr] ¢k AR A] v A2 o
o] PVCE AHE-ataL 9lom, o] 2 <18l niehaide] &3,
nfRd o 2 Qe T4 2 phthalate @Gl thgtk EA|7}
A5 AFAEed o8l A719 vk 9vh2,10). L o]7]
B Ayakse] 39 k%ol PVC vig Aol A AYatet Hd
oA S55 2 phthalate 3] 7IFAE st HE
H AE sldlen, ke e Bk vt dohQ).
olg]gt Azb= HdHdl x3H fallEZo] PVCIE J&F

o] JZAlo} & trE 7H] aclo] S-S A|ALSHE Alolth

= ARt AREIZE §U71 wliol] ohkelk oAt gl
U] 7]1EXE £33 DEHP o] HE =Qvhs A&
olgfgt A FAshe Fag ald Aotk AAA
ToNA =L TES)S B, =l 7
=% DEHP A Q1= st A
g 487 HE dlg o, Ay 2 2 AR
Tx dlew 284 F S Aot Lee (52 phthalate
% adipate 0] =& AFEFLTIE AT A5, HFE
o JE3st] AR HW AEC R oldd rhsAol U
< AAFSFS 2.1, TARC(15)°l| 4] = plastic packaging film
O 2 RE] o) DEHP ¥o| QA F2, Ak Bl =8
23 5ol 0.05~68.0 mg/kg ©| o1, 4]Fol| A DEHP}
HHste] ol F, $f 2 X=olA 27 02 mg/kg, 31.4
mg/L, 35 mg/kg ©] HE TS B s TK15,16). Bt
oz} DEHPE TS0 Z B edEo] o] 37
ZFo& 04~132 ngm(4,17,18), 7ot vt} 52| Edl&
0.6~300 ug/L 2% =o] ATkl K 11(4,19,200€ 1} 3
wEbA] e} 2ol Ags AR sk AR A iAo
PVC7} obE A2} phthalateo]] thet 29 7HeAd-2 At
E g slom, o5t 2gdAgE AaAlzd tie 98,
Ay ke] 9 packagingol] ek Hxjgh #efr}t def] ook
g Zlojth
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Cl2fo|d|Z % So|= &

MSSe}F FSe| thgnuld s 418 2 3= Table
20 YERAIQILE gl 23 ol F 7Y =2 die
UJehllE= Na @S MSS(363,633.98)0] HBlal  FSS
(407,345.87), FLSS(422,658.75), FRS(426,612.14 ppm)°l| 4]
ool =2 5 YERIthp<0.05). ©]&lg Axh=
U4 LA Na F=Fo] 284,400~321,800 ppm 9
(11) o, =ik B oA 351,803 ppm, A 3t
HollA] 343,298 ppm= Hi(21)¢ MPAF AR ET H&
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29 Hol= A
2Fo] 338,400~385,000 ppm M eHH oW, Tk~ A
ol A 358,821 ppme| THEFS Ha121)3F Zxbe} vl ws|
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o

Lot pd o otk
(¢

FAS Ak T8 240} HA) Rdvhe 3L 9n)st
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NS S R YEE FEFS aeld AL &y
o] g Q

Fgsitte RS A Zolth Mg dEe
MSS(6,038.04) ¢} FSS(8,454.53), FLSS(4,795.75) 2 FRS
(14129 ppm) ol|A] 7zt F2]t Afol7} Sl A o2 UERL
thp<0.01). Park S(11)2 IFU2F AdFe] Mg &<l
10,950~12,650 ppm M ¢ 55 Hil aF92H, Lee 5(23)
£ 8,190 ppm F9S B8l =], o]dl| Hla] 2 Ao
M B2 ol B3 Park S(11)2] AollM e
AF Aol A 120~2,780 ppm, Shin 5(12)2] &3 AL
off Akt Sk AL AellA 247} 8,410 ppm, 7,020 ppm,
Jin 52D Z&2A4F HA A A 4,671 ppmo 2 H1dkal
olo] 3k zlo|7} B Ao ' vehdth K ek glojA
% MSS(1,812.70)¢} FLSS(1,747.25)9 4] f-2] 8k 2ol = ¢l
A 21} FSS(2,143.38)2F FRS(351.29 ppm)Ztel] 242t <] gt
zkol7h e Al ' UEFHTHp<0.05). ol Fuiqt 2L d
o] K &S Baugh dgAFdAE 74~141 ppm(l11),
2,494 ppm(23) o2 F Aol A em, YA Fd
Ao M= 14~27 ppm(11), ZF2AF AL 1,413.5
ppm2)S Easte] dAAT} B Ao|7t e A=
et T3 Ca o] MSS(1,337.46)c B
FLSS(2,271.00)¢} FSS(3,105.28)¢1 4 =& 3HekS vhehy
%21, FRS(400.86 ppm)°ll A 71 w2 &3-S Yehd
A Zb2y fol gk Abol & e ATH(p<0.05). ©] = =ui4t
Addde]l Ca o] 676~3,144 ppm(1D)HY o,
1,459.3 ppm(23), 2,130 ppm(24) == K3k A o}
FrAbet ol s Aol 1,407 ppm21), 5
A5 AL LA 77 1,470, 2,460 ppm(12) .2
Husla glo] B Aol FSHET} BHe f5o|k A
Tl Hol R %o] ago E3E v ke At
btk A A g kol ztel 7t 9l AOR Ho AH,
2o FAS 2T e IR dE HEE Akt
2 ¥ata 9t AAA TN E MSSe] e FREFEo
28] g5 AdAS AT o R FRdHS
Al 2t ot e mid| ekl A3E VERYSlth
ol3 Aate AR FHS UX2TH0] old FASH
o= Hste] FAs7] o, Lgd XgH FEF
Fol Aol whet B2 xfol7} Sl A o' Hridr 53
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Table 2. Macro-mineral contents of domestic mudflat solar salts
and foreign salts

Macro-mineral (ppm)
Na Mg K Ca

MSS 363,633.98%"  6,038.04° 1,812.70° 1,337.46"
(n=15) +4,409.97 +641.15 +189.56 132379

Typez)

FSS 40734587 845453 2,14338 3,105.28"
(n=23) £1520310 227705  +44188 504,47
FLSS 42265875 479575 174725 2271.00°
(n=8) £1223042  £107248  +37353 +1021.60
FRS 426612.14° 141.29° 351.29° 400.86"
0=7) +15073.79 +62.90 +34.81 +104.86
F-value 3535 52757 3476 3887

"Values are mean+SE.

PMSS: Mudflat solar salt produced in Korea, FSS: Foreign sea salts, FISS: Foreign
large solar salts, FRS: Foreign refined salts.

“The different letters in the same column is significant difference at the p<0.05
level by ANOVA.

MSSe} FSell t gt 502 &2 Table 30 UERA Bfe}
Zt} Cl o] &8 MSS(532,727.07)°] Hl3] FRS(669,533.29
ppm)oll A =& S VR o H, i) FSellA =
< Cl & depl A 42 frof gt Abol & YeERATH
(p<0.001). Shin 5(22) A& 332 G4tz M4 S
TE3lo] A Aol e Hdge] AR Aol
Cl o]&o] A7zt ta ol we} Z7H487,800 ppm~
576,600 ppm)dl= Ao = Huslty irh ol A=
Yoon Z Jang(25)¢] AFNAME 1d A EFAHA
485,966.00 ppm ©| o}, 41d &4 ALl A 575,171.00
ppmeE Z7HE S UEhlo] &gl X3 C gl
717V el whekA] S7bE = 540l e AeRE Kol 71
o] &2 MSS7} FSell H|3)] =& g HS

t}. Br I
FRS(135.47 ppm)°l|l A 7} ob& a3 el k2t

3 2ol = JERAAtHp<0.0)1). Shin 5(22)2] A7)
A ket wigze] 1 ~5d 2kl A B2 ~910.5 ppme e
e ole A 57t S7HEaS dolr] vl
AEHA] getta B89 om, Yoon Z} Jang(25)2] A
AME 1d &4 EFGA 541.00 ppm ol en, 4d
%4 AL AN 421.50 ppm O E SropA], gl E£3Hd
Br &igo] 7|73 2ol wehA] HaEE 54¢] e AL
2 Uehtt} SO, o] &S MSS9} FS 7ol #-9] 3k 2ol =
VIR 89k om, MSSellA] 21,641.33 ppme] &2 o
ERARL=, FSSellA] 32,534.83 ppm o 2 71 2 daFS
B3tk o] Jo 9 Shin24)e] Aol SO, 3kl 1.93~
372%9} W23k e el ey Shin 5(22)°] H1
3t SO, 3HK(1,421.6~3,107.3 ppm)Zh= 2 2lo|7k & A
o2 vyttt ALl di9 Astetavls, Satvia

)\oﬂ [e] [<)
A RS AT 4718 Bl Hohfel 2a@ol
Soi, sk F4ko] & % ARGl oAk Ao

Table 3. Anion content of domestic mudflat solar salts and
foreign salts

Anion (ppm)
Salt type”

e a Br SO,
MSS 532,727.07*" 625.07° 21,641.33"
(0=15) +9,836.08 +70.88 +1 72118
FSS 612,142.32" 444.82° 32,534.83"
(n=23) +15,955.72 +71.78 +7,846.77
FLSS 503,131.25° 245.12° 14,947.38"
(n=8) +14,624.56 2726 +1,091.29
FRS 669,533.29° 13547 21,680.29"
(=7) +11,455.05 +34.72 9.118.14
F-value 10.1777 63317 1.088™Y

"Values are mean+SE.

PMSS: Mudflat solar salt produced in Korea, FSS: Foreign sea salts, FISS: Foreign
large solar salts, FRS: Foreign refined salts.

Jns; No-significant.

"The different letters in the same column is significant difference at the p<0.05
level by ANOVA.

o/Z2ko(u2 ek

MSSe} FSe mland|E 135l tgt $-4] A3}= Table
40l vehdl uel 2tk Li o] 22 MSSel| Hlal FSollA] v
TEFe JeERIA oY o3 Aol & gle A2 YErs
t}. Shin 5(22)2 Aw9] vEFnUZ-E A% dSgl et
23] 7FASka Li o]&o] 25.86~101.34 ppme] &<
Uehdtty Basiier & Aot 58 FgAelE Ut
W2ITh Al o] &2 MSS(8.34), FRS(6.42)9} FSS(4.45)°] H]
3l FLSSQ1.14 ppm)ell A £ 58 Belon, 717t o]
gt zto] 2 JERAATHp<0.01). ©]+& Kim $(27)°] B33
FUAE AL GollA 3.123 ppmETHE & FFolH, 9
A AL Gl A 1947 ppm o2 AR AT-e] FLSS 9} H| S8
F23=0] 2t} Fe o] & W3F MSS(7.16)014 71 wHe &S
B3 FLSS(32.69 ppm)°ll Al 71 A AEH o] Fole
zto]7F & Ao 2 YERGTHp<0.05). o] ¢h= Ao
Mn& MSS(3.56)¢F FLSS(3.47)7kell #2) gk 2fo]= g19lo
U} FSS(0.42) 2 FRS(0.61 ppm) .0t & &S Ve
A el g 2kol S YERH ATHp<0.001). HEFF Sro] 7l
%= MSS, FSS % FLSSelA AR 4250 %) 21 FRSe)A]
@ FEE UEEA fod Aels JERAT
(p<0.05). AFAH o2 HAAFAA w|Fud|Ze] 75,
MSSE Mn §afFo] E9kom FLSSE Al Fe $Ho] =&
Ao & Ui, Sr& AAFERS)ANA 2 A= Yet
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Table 4. Trace mineral contents of domestic mudflat solar salts and foreign salts

2 Trace mineral (ppm)
Type
Li Al Cr Mn Fe Co Ni Cu 7n Se Sr Ag U

MSS 079*)  834° L1 356° 7.16' 0.01° 118" 2.63° 779" 014 5023 003 0.00"
(n=15) 028 258 063 096 264 000 086 137 316 004 #1303 2001 000
FSS 0.30° 445" 021° 0420 992®  000° 026" 0.55* 812 003" 459" 002" 0.00°
(n=23) 1016 088 007 025 349 000 015 022 211 001 963 001  *0.00
FLSS 049"  2L14° 044 347 369 000" 007" 047" 30 008" 4827 o01r° 001°
(n=8) 003 #7020 015 068 1249 000 004 006 094 002 1162 007 000
FRS 021° 6.42° 036" 061" 1048 000" 011° 045° 369" 001* 155" 016 0.00°
(0=7) 1008 209 006 023 329 000 004 026 122 001 453 010 000
Fvalue  1304™ 5827 1427 78037 376" 0551  1046™ 1869 0864 036" 3163 2714 029"

"Values are meantSE.

MSS: Mudflat solar salt produced in Korea, FSS: Foreign sea salts, FISS: Foreign large solar salts, FRS: Foreign refined salts.

“ns; No significant.

"The different letters in the same column is significant difference at the p<0.05 level by ANOVA.

st} 1 el w]@wvldell A MSS, FSS, FLSS %! FRS
s

o %@ Aol AU
3% g

MSS % FSell $H+¥ 55 (As, Cd, Pb & Hg) 3
Table 59 VERA vke} 24t} As3haRe At Aol A
0.06 ppm= YERJRITE Park S(11)°] AR Suiik
g9l As gk B3 Z0lA 0.12 ppmo] 2L Kim 5(27)°]
ZAR U AE ML A As S 0.029 ppm = H 15}
Aet B AFAME Park 5119 ZAPEY Hg e
1 Kim 5Q27)E = =4 A& ATE FSE FLSSeA
0.13 ppm 2.2 Kim 5(27)2] A7-l4<] 007 ppmEt} E&
kS JERIS 2L FRSIA 0.06 ppm -2 Kim 5(27)2]
0.026 ppm}th =7 HEEATE FLSSOIA 7MY =& g
< YERIAAI T Al821e] 2491 Afel = HolA] g9k
o} Cd g2 A5 ]2l Afol= HolA] gkton
E Ao A MSS 2 FS ZFol|A Fu|d AEE A=
o] Kim 5(27)° A7 fAkgt 235 YER AT &
A4 Pb o] o Ta&E vws) 7MY =kt
o] Park 5(11)¥ Kim 5(27)¢] A7-2 3} H|523 5
olit} B Aol A MSS| Pb &S 028 ppmS LFERY
3L Kim 5(27)°] Z2AFE gulst A d Gl 9] Pb &7
0.301 ppm¥} H| =3 A5 YERN QLo FLSSeA] 0.12
ppm S 2 Kim 5(27)2 AellAe] 0.496 ppmE.t} S
ek JER Q3 FRSOIA 0.41 ppm -2 Kim 5(27)9
Al Al 0.184 ppmE.t} =7 AZEE ATt FRSIA 7H8
=2 S JERIAAIRE A5 7] §94Ql Aol Kol
A skt Hg g2 £ ATol|A] MSS % FS Rl A
ppb FEZ AEH ] S-S YRl en, o= Park
5(11), Kim 5(27), Jo ¢} Shin(24), Shin 5(22), Seo 5(26)
7} AR A2 JER QT Ha €} Park(14)2] Aol A]

ALl F2lgh 2kl Ph, Al Cr 50l &% AEHUAL

Co, Hg, Ni, Se 5% 1% 7 &
A 7Fse g AlASHE Bl Fasitta sieith dd
AFTANA A Eagl g
0.1 mg/kg ©|3t2 T3t Th(1). 53], Cd, Pb, Hg=
FAO/WHO §& 4FH7H=d27H¢<¢2](Joint Expert
Committee on Food Additives : JECFA)ol| A At do]
e g5o2A QAZAl 540] gl AT A&
2 (provisional tolerable weekly intake : PTWI)= 22} 25,
7, 5 ug/kg/weekZ g 3te] Akl Irh28). £ A<
BE agdA AEA 7IEE 23 e ot v
a5 AT T FEoR AdEo] At &)
RF H 2 i Fe] o] =Tt mobAHA At e g ajlol
7t 3 age] Alx RSl s o] 71&skE a
U Astate] Sl tigh A1&4<1 #e2j 7t

Table 5. Heavy metal contents of domestic mudflat solar salts and
foreign salts

Typez) Heavy metal
As (ppm)  Cd (ppm)  Pb (ppm) Hg (ppb)
MSS 0=15)  006:0.03*”  001z001'  028:008"  0.06£0.01°
FSS (1=23)  005:002° 001001  013:004"  0.07:001°
FLSS m=8)  0.13£006'  001x000° 012005  0.10:0.01"
FRS (1=7)  006t003"  001x000°  041:020"  0.10:0.02°
F-value 0.810™" 0.220" 233" 1.606®

"Values are mean+SE.

MSS: Mudflat solar salt produced in Korea, FSS: Foreign sea salts, FISS: Foreign
large solar salts, FRS: Foreign refined salts.

ns; No-significant.

“The same letters in the same column is not significant difference at the p<0.05
level by ANOVA.
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o o]
I =

=
AT} MSS
o] ] DEHP+= 9.00~669.89 ppb 2.2 HZEF Ao <1
A b s TS FF oYUt ey FS+
FSS 5%(3,440.64, 3,266.56, 2,189.65, 4,010.69, 4,554.20
ppb)@ FLSS 15(1,983.27 ppb)°ll ] DEHP %714 1.5
ppme|3tE 2= & ol HEHJeH, FSS 2F
(930.15, 1,310.07 ppb), FLSS 13(924.92 ppb)ell A= H| 2]
F2 o] AFEHAT 1 219 phthalate 3=l 4=
MSSe} FS B0 A QIA kS feldwet 52 4
Z5#] 3kl Na o] &L MSS(363,633.98 ppm)ell H] &l
FS(407,345.87~426,612.14 ppm)°l| A =& 3F(p<0.05)°]
2o, Mg(p<0.01), K(p<0.05), Ca ©]<(p<0.05)< FRSO)
A 7P B S, FSSellA 71 =2 s JERIS
th Cl o] £9] 7% MSS(532,727.07 ppm)°ll Al 714 wre
% (p<0.001)S YERA WHA, Br ©]-(625.07 ppm)& 713
=& FHp<0.001)= HERH 21 SO, o] 2ol A f-2] gt
zko]= fIRATE MSSelA] Mn $Hko] =3kew, AlF} Fedl
EFE FLSSOlA & 0]tk MSSeF FSO| Fw59
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