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Abstract showed the lowest content of 164.0 1£8/100g, as a result it is
difficult to distinguish the domestic salts and imported by
BACKGROUND: Inorganic component is made up largely the composition of fatty acid.

of salt, because the criteria are difficult to split into domestic Kev Words: D fic. F ‘4. Gas Chromat b
and imported ingredients, organic examined the fatty acid Ma};s Sgec&om%gs(lé’c-&g acllmsf)ortg(si SOl(;;n?;a?;gr Py

composition is to see a possible use as a marker using gas
chromatography-mass spectrometry (GC-MS). The 14

domestic samples and 8 imported samples were collected M 2
from China, India and other countries were investigated on
item of 37 fatty acids. FEE EREE Aol 2008 3EFH FhAlEoF
METHODS AND RESULTS: The major components were FRH el 23l AEor EREWEA ALF] AEArel
six species, myristic acid (Cus. o), palmitic acid (Cie; o), A AHgo] S EE STt TEu SellxE ol dLd9E
palmitoleic acid (Ci. 1), stearic acid (Cis.0), oleic acid (Cis; AedarForn F2 AR itk A2 KSirAel whet
2. 19), linoleic acid (Cis; 2, ns) among detected twenty fatty A LG AGeE UHH AL 71AIET 7S
acids including 9 unknowns. The content of palmitic acid o7 ER¥tHjung er al, 2002). HURL BFR I} viet
were highest as 25.2 to 50.8% of total fatty acids contents. T Adg olfeto] drE AFAE FYl visES w5
Domestic has seen the most amount of salt in the Taepyeong AAA o] AHew dE Agoln(Hwang et al, 1988),
salts 250.8 122/100g, imports 135.2 1£g/100g salt in Chinese AL sl ol ugtel W71 AA GAIS w55
Weifang salts showed the lowest content. TE S0l Yol Az AFS Dl (Korean Food and
CONCLUSION(s): The total fatty acid content has seen the Drug Administration, 2004).
most amount of salt in 352.3 ug/100g Christmas island salts HAGL2 Mot A dajjoto Aate] Hu dr=
80~90%°]L A& Wajolr}. UYL kel 2elo] HE
A hon) vkl 71 A Alxshs el wet &ge] $H
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AFEE 5 A Vo R AR gtk ey Y
of tist A% 14L& ofd TAHA YoHKorean Food
dministration, 2004) &2o] 4A3HA] ¢kom
AdAe] A2 MY F7PE a7t Har Sl Aol

A7 Bag 259 kA Bt A2 E I Y
2% SEK(Park et al 2000; Lee et al, 2005), 3|Zie
o] A% A (Park et al, 2000), o, #7114, pH 2 4]

% A (Shin et al, 2005), 27 F74E F7|1& 2(Park
et. al, 2000; Jo et al, 1998), "|v|Z &3} 9|12 (Ha
et. al, 1998) ol Stk 1eu} ot Aol -5 %1 &
e WEeE AU = - Yzt AlEE vla As A
T7F A AR AdEjolH, AJake] o] B npghEe] F
71 2wt Fdo] deAlE AU 5737 (Shin et

]
al, 2005) A A A B A R Aasd
web S UGS F24o] vho] T a9l
R AAR S A TFeIsHe el Fleld
FaARlLA) o] BHA] 9o o] glove, AAY A
B A PR - FRTORA DAV} 3% it 3
5, QU SOl 18 SlFAE By AMAr RS vl

A gjo] Wk g} 2 As 7150l i Gas Chromatography-
Mass Spectrometry (GC-MS)E &35t A"ARS] A vl
A o v Suita eodake] AdRAteld whe W
W 7Ee Jdekaak gk

Mz R 2E

gatalon, ol mE el ot AiE FE F
GC #45 At Table 1).

Table 1. History of domestic and imported samples by
country of origin of the salt

Origi Production Abbreviatio
gin Year n
Jun 2006 KSSF06
Sep 2007 | KSSFO07
Shinil (floor covered Sep 2008 KSSF08
rubber) Jul 2009 KSSE09
Jul 2009(fresh KSSF09-2
seawater)
Domest
ic Salts Aug 2010 KSSF10
Shinan Taepyeong 2005 KSTF05
(floor covered rubber) 2010 KSTF10
2008 KYYTO08
Youngkwang 2009 KYYT09
Youngbek
(floor covered tile) 2010 KYYT10

KIM et al.
Shinil
(floor covered soil) 2010 KS5510
Domest . .
ic Salts Ky"ungkl Okja 2009 KHO09
Shinan Taepyeong | g\ 510 KSTS10
(evaporated)
Chinese Weifang 2010 CWSK10
Chinese Haiyang 2010 CHSK10
Import — -
ed Salts Vietnam 2010 VielO
India 2010 Indial0
Austrilia 2010 Austrl0
Island of X-Chrismes | Aug 2010 Chris10

A% 9 29] fEA|(Fatty acid methyl ester)i= palmitic
acid (Cieg), stearic acid (Cisg), oleic acid (Cis.1), linoleic
acid (Ciss), linolenic acid (Ciss)7} &85} 9l= FAME
Mix GLC-20 (Supelco, USA)E AHE3IATHKIm et al,
2001; Gamazo-vazquez et. al, 2003).

FE

AT 280 g& S 700 mlof 591 ¥ hexaned 77}
700, 500, 300 ml ©i’ Liquid Funnel Shaker (EYELA,
MMV-1000W) %= 250 rpmell 1523+ & 33 FE3I3ich
8| 221% hexane 1,500 mlel U3E2E2 PDA (pentadecanoic
acid in MeOH, 1,000 ppm) 1 ml& 378l 5571
9} N, gas® € 5FA1Z1 % 0.5 N NaOH solution (in
MeOH) 8 ml & Y1l 22342 ¥ toluene 5 mlS Yl
80°CellA 1027t 7lall A1t W 3, 14% BF; (boron
trifluoride) 8 ml S ¥ 80°C oM 10%3t A v 3h-&-&
A3 oA AT ool < 10 ml 8} petroleum
ether 15 ml & tJ&to] 2,000 rpm, 4 Col|A] 1023 Y4
Sk %, petroleum ethers= 173kl N; gas® XA &
hexane 0.5 ml Z 3]} GC-FIDZ #4415 33t Metcalfe
et al, 1966; Mochida et al, 2002; Kim et al, 2007).

Y A FY 2N

g Al AR 7171 GC CP-3800 (Varian, Palo
Alto, USA)°I3la, AL J&W DB-WAX capillary
column (60 mx0.25x0.25 xm, Hewlett Packard, USA)<
AT Petrovic et al, 2010). AEFUY7Y A7 =
T 230C, A9 2% 80T 2 AlZsto] 240C7H 28
TRk 2RE7)A) (carrier gas)= Hes AHS3IY, AH
22 15 ml /min ©]lth

/4842 Varian GC-MS, saturn 22002 ©]-83}4
GC-FID9} £ #4374¢14] 230°C interface % Z71°]
A B399t Saraf ef al, 1999; Slover et al, 1978) A%
2ke] ek UH-EFEA pentadecanoic acid (Ciso)2l ™
Aol 7]iEsto] RESA|(response factor)E HASHA] ¢kl gt
AFston 22 A7 retention time) ¥ AFATANEZ o] UX]
k= 1170 peakE Egtato] AT FFOE S13ITHFig. 1).
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Figure 1. GC chromatograms and MS fragments of
individual fatty acids extracted from solar salt in
domestic (Korea) and imported (China), (a), domestic
(KSSFo6); (b), imported (CWSK10); (o) and (d),
Structures and MS spectra of major fatty acid from
extracts of solar salt (¢, palmitic acid methyl ester,
271 ny/z; d, stearic acid methyl ester, 299 m/2).

H9om, 7 A3 myristic acid (Cis), palmitic acid
(Ci60), palmitoleic acid (Cie:), stearic acid (Ciso), oleic
acid (Cigono), linoleic acid (Cigane)”F T3+ Aol Tt
palmitic acid (Cie0)2] o] 25.2~50.8% 2% 7F Wk

o 7 3 stearic acid (Ciso)d] 0] 16.2~36.7%%
e Aoz A} HYth
Uk Qlake] T AR shgS vladtel] lojA
AAEE EeFet gk w] Z3E gke] Aleol= A SISt
ko] F g siitel Wt 179.5 1g/100g, At
A 1733 1g/100g02 ulAte] At st ez
okth 71 % =ulAk KSTFO5114] 250.8 1g/100g 2.2 78
& T UElen, $5A4F CWS100] 135.2 1g/100g
2 7P Witk Soldor syl AYHe= HEol
ok F3l o} =914k Indial0 YA a-linolenic acid
(C183n6) %+ dihomo-y-liolenic acid (Caosne)”} 2% % #
ZHUSE & 7 Qlth aEar olof| mE F At sk
of wjA] Ak JeFAvte| 1edkA] FUTHTable 2).
AEE 1159 AL FollA] d71el 3718 F23 A&
% Z3PAWAIRI myristic acid (Ciao), palmitic acid (Cieo),
stearic acid (Cigo) 9t EXESAWAIR] palmitoleic acid (Cig1),
oleic acid (Cisan9), linoleic acid (Cisone)E Bl 8F A3}
EsA WA Ksaturated fatty acid, SFA) =2 =it
KSTF05°114] 241.99 1g/100g, 544t Viel0olA] 166.62 18
/100g 2. 7P W2 o] AFE ¥ lem, FUAk KSSFollA]
132.3118/100g, %314 CWS100141 130.2 16/100g ©.2 7}
7 AL ool AZE Hrk whdol| EE sk unsaturated
fatty acid)?] 3 At KSSS10914 37.47 1g/100g,
TSR Chris10014] 66.63 1g/100g 0% 71 @gron, =
ik KSSF09-20114 3.22 1g/100g, 44 CHS10°1A4]
3.16 12/100g0.2 714 e ke UEh)tKFig. 2).
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a. Saturated fatty acid. SFA

Imported

=\Myristic acid (C14 : 0) = Palmitic acid (C16 : 0) Stearic acid (C18 : 0)

80 b. Unsaturated fatty acid

Tmported

= palmitoleic acid (16:1) =Oleic acid (C18 : 1n9) Linoleic acid (C18 : 2n6)

Figure 2. Composition and contents of fatty acids in
domestic and imported (a), Saturated fatty acid, SFA
(C14:0, C16:0, C18:0); (b), Unsaturated fatty acid (C16:1,
C18:1, C18:2), ab: 1g/100g.
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Table 2. Compositions and contents of fatty acids in domestic solar salt.
Fatty acid (%) R Total F.A
Sample 2;27110%A) (({fc{ig?r%;
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 g unknown
components)
Dome  KSSF06 10 10 476 00 148 11 311 08 12 00 11 00 00 00 00 04 00 00 00 0.0 139.3 169.8
stic KSSF07 09 07 461 00 204 09 280 09 10 00 00 00 00 00 00 11 00 00 00 0.0 1559 200.1
KSSF08 21 12 405 38 154 11 257 34 26 00 12 07 04 11 00 04 04 00 00 0.0  165.2 207.4
KSSF09 1.0 07 474 09 149 11 306 10 06 00 00 05 04 00 00 04 04 00 00 0.0  150.3 181.6
KSSF09-2 0.8 06 472 00 160 00 302 10 09 00 18 05 00 00 00 05 06 00 00 00 1371 169.1
KSSF10 23 09 442 35 157 11 258 32 08 00 11 05 04 00 00 04 00 00 0.0 0.0  159.9 196.9
KSTF05 00 00 475 00 55 13 37 20 11 00 24 00 00 00 00 00 35 00 0.0 0.0  250.8 287.2
KSTF10 1.1 06 454 00 174 10 274 19 14 00 15 00 00 00 00 03 18 00 00 0.0 158.9 204.7
KYYT08 1.1 06 372 06 116 08 242 76 09 00 05 00 00 00 00 02 69 00 41 37 1783 248.6
KYYT09 11 08 373 06 117 08 247 75 09 00 06 00 06 00 00 00 70 00 33 32 1925 265.0
KYYT10 09 04 354 05 149 07 233 79 08 00 06 00 05 00 00 00 75 00 34 32 2084 300.3
KSSS10 1.0 02 339 06 149 06 221 96 08 00 04 00 06 00 00 00 85 00 31 38 2329 340.4
KHO10 00 00 508 08 35 00 346 38 12 00 00 00 00 00 00 00 52 00 0.0 0.0  203.8 2234
KSTS10 1.1 04 331 06 123 0.7 214 106 09 00 00 00 06 00 00 00 98 00 57 29 179.0 263.5
Impor CWSK10 1.1 06 476 00 128 12 298 18 12 00 08 00 00 00 00 07 23 00 00 0.0 160.2 192.1
ted CHSK10 14 04 464 00 135 11 286 22 16 00 08 00 00 00 00 04 35 00 00 0.0 1490 182.5
VielO 1.2 09 456 24 154 11 273 24 10 00 11 03 03 00 00 04 00 00 00 00 154.8 187.5
Indial0 1.1 06 324 05 90 00 217 94 13 21 00 00 00 00 20 00 79 00 60 6.1 187.6 267.3
Austr10 12 05 271 07 79 07 187 127 08 00 00 00 00 00 00 00 108 0.0 120 69 2044 3323
Chris10 1.3 03 252 09 89 07 162 171 09 00 00 00 00 00 00 00 1563 00 67 65 2191 352.3
CWS10 12 06 491 05 169 00 291 13 13 00 00 00 00 00 00 00 00 00 00 0.0 1352 164.0
CHS10 1.1 06 486 00 171 00 293 08 11 00 09 05 00 00 00 00 00 00 00 0.0 1435 176.2

) 1, Myristic acid (C14:0); 2, Unknown 1; 3, Palmitic acid (C16:0); 4, Palmitoleic acid (C16:1); 5, Unknown 2; 6, Unknown 3; 7, Stearic acid (C18:0); 8, Oleic acid
(C18:2,n9); 9, Linoleic acid (C18:2,n6); 10, a-Linolenic acid (C18:3n6); 11, Unknown 4; 12, Arachidonic acid (Cp0:0); 13, cis-11-eicosenoic acid (C20:1,n9); 14, Unknown
5; 15, Dihomo-y-liolenic acid (C20:3,n6); 16, Unknown 6; 17, Unknown 7; 18, Erucic acid (C22:1,n9); 19, Unknown 8; 20, Unknown 9.

This study was carried out with the support of
“Research Program for Agricultural Science & Technology
Development (Project No. PJ007802)”, National Academy
of Agricultural Science, Rural Development Administration,
Republic of Korea.
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