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Effects of Age on Chemical Composition in Sun-Dried Salts

Tai-Sun Shin*, Choon-Kyu Park!, Sung-Hun Lee?, and Kyeong-Ho, Han®
Department of Food Science and Nutrition, Yosu National University

'Department of Food Science and Technology, Yosu National University
*Department of Aquaculture, Yosu National University

Chemical composition, and mineral and heavy metal contents of Yeomsan and Baekso sun-dried salts (1-5-year-
old) were determined. Moisture contents (Yeomsan, 6.07-17.02%; Baekso, 4.29-16.15%) and pH (Yeomsan, 5.92-
6.31; Baekso, 5.52-6.23) decreased as age of salts increased, while NaCl contents (Yeomsan, 80.35-92.74%;
Baekso, 81.06-94.58%) increased with increasing storage period of salts. Older salts had lower content of water-
insoluble matters. Nitrate content was not affected by aging of salts, whereas nitrite content was lower in older
salts. Sulfate content of sun-dried salt decreased with aging of salt. Average concentrations (ppm wet weight) of
major minerals in Yeomsan and Backso sun-dried salts were: Mg, 1002-13119; K, 1062-3411; Ca, 1503-3437; Li,
25-101; Ge, 8.35-0.21; Si, 43.99-6.48; and Mn, 6.79-1.55. Mineral content generally decreased with salt aging.
Among heavy metals, Hg was not detected in all salts, and Cd (0.02-0.04 ppm) was not affected by storage
period. Pb was not detected in 5-year-old salts. Older salts showed brighter color than younger ones.
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NaCl2 JunseiAb(Junse Chemical Co. Ltd, Japan)®} -1 ] AJef
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0.177 mm(80 mesh)-0.84 mm(20 mesh) Alo]2} A5 7|8 AR
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meter(Model 420A, Orion, USA)E &7 514 ).
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Inductively Coupled Plasma-Mass Spectrometry(ICP-MS)
of ot 239 FIIE U E5 &Y 5

AR 2F 122 550°CoA 321705 ZiEd & Wsle 1%
AR 100 mLol] |3 ohA] FHFEHelM Bl 3 BEHYA
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Table 1. Ion chromatography system and analytical conditions of
anions '

GP350 Gradient Pump

AS50 Autosampler

ED50 Conductivity detector
LC20 Chromatography Enclosure

Ion chromatography system

IonPac AS14 Analytical,
250 mm length X4 mm i.d.

TonPac AG14 Guard,
50 mm length X4 mm i.d.

Analytical column

Guard column

Eluent 3.5 mM Na,CO;+1 mM NaHCO,
Flow rate 1.2 mL/min

Inj, Volume 20uL

Suppressor ASRS-ULTRA 4 mm

Detection Suppressed Conductivity
Analytical Time 20 min

Table 2, ICP-MS operation conditions for analysis of salts

Instrument parameter Condition

RF power 1.2 kw

Coolant gas flow rate 7 L/min
Plasma gas flow rate 1.5 L/min
Carrier gas flow rate 0.56 L/min
Sampling depth 5 mm
Peristaltic pump (sample uptake) 0.4 mL/min
Sampling interface Cu

Spray chamber temperature 2°C

Extract lens 1 v

Extract lens 2 ov
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Heh A7) ol aE dAt A dig oid i

AEL 2139, 2048, 21.80, 27.0%22 33 AA7\7F E9k] &
BHAEES HEE o 4d A Folle 27.0%02 =R
Ago] Folzl W, W HAdFL od 2235, 23.60, 2891,
37.0% Zrasle] AMAF7|7ke] SIS ST sobETh

Auk HAPe NaClsEEE §097%% HY(10)5H2 glod
B oA AR HYFe] NaClg3e A7 7o) 27184
5 F7ketel st Adba 9 HAPe] NaClEEre 74z
92749} 94.58%% Z7FlgTh o) dxE 7EATE AA 7t
FE (T2 F, £9)2) NaClgteko| 92.4-93.6%(12)3 H2& )
Hls=gk gdrojn) B dde)] Aoz Agg 2438 A
FO% ALH(10%)S Efs Aoz 83} NaClghzol
747F 6248 91.57%= S EHo 594 A4t HIG3) w53
THE 2 U Table 39 Ao} 7ol 4Fe] NaCigHs
S FE2 Y g wEt 2z

EEEAdE] d5Fe o4t HAFEl 0.12:0.18%01H 0
i A de 023.031%% dato] WSn) v UeRton
SE4E 1ddE vaE u) JAkE oF 30%, Bee oF 25%3



14 BIHEASBA A 37 LA 2 5 (2005)

Table 3. Physicochemical characteristics of sun-dried, processed, and purified salts”

Yeomsan (year old)

Baekso (year old) Processed
1 2 3 4 5 1 2 3 4 5 Sl Reaent
Moisture (%) 1702 1338 1064 832 607 1615 1254 958 681 429 624 082
NaCl (%) 8035 8483 8772 9036 9274 8106 8539 8864 9158 9458 9157 9843
Matters insoluble 018 015 016 013 012 031 029 028 022 023 012 S

in water (%)”

Matters insoluble
in acid (%)?

0.01 0.02 0.02 0.03 0.05
pH (10% solution} 6.31 6.25 6.21 6.16 592

0.03 0.03 0.04 0.05 0.04 0.03 -
6.23 5.89 582 5.78 5.52 6.06 5.64

UBased on mean of four analyses.
Mwel weight base.
Less than 0.01%.

Table 4. Anion contents of sun-dried, processed, and purified saits” (mg/100g)
Yeomsan (year old) Baekso (year old) Processed
Reagent
1 2 3 4 5 1 2 3 4 5 Salt
CI (g/100g) 48.78 51.47 52.62 54.82 56.66 4991 52.48 54.19 55.14 57.66 54.12 59.94
NO,” 0.28 0.35 0.19 - - 0.18 0.24 011 - - 0.05 -
NG, 2.13 2.08 243 2.26 2.98 4.11 2.23 201 2.56 2.18 1.85 1.34
Br 1045 10.21 - - - 91.05 52.19 15.34 - - 5.84 0.73
5042’ 31073 28594 27586 23428 20143 24627 22386 184.37 175.69 14216 209.34 153.34

"Based on mean of two analyses and wet weight base.
-1 Not detected.
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Table 5. Mineral contents of sun-dried, processed, and purified salts" (unit: ppm)
Yeomsan (year old) Baekso (year old) Processed
Reagent
I 2 3 4 5 1 2 3 4 5 Salt
ca 257226 248817 220660 197226 150385 343727 278307 193497 2069.85 195252 218342 3536
(3099.86)" (2872.51) (2469.33) (2151.25) (1601.03) (4099.30) (3182.10) (2139.98) (2221.11y (2040.03) (220147 (37.72)
Cu 1.02 0.66 0.68 0.48 0.16 0.80 046 3 0.06 0.17 3.87
(123 (077  ©7I6 (053 (@17  (096)  (0.52) 0.07) ©17)  (4.13)
fe 347 3.82 2.98 2.77 2.18 9.97 1002 763 6.89 4.19 429 2.53
{4.18) (4.41) (3.34) (3.02) (2.32) (11.90)  (11.45) (8.43) (1.39) (4.37) (4.32) (2.69)
K 3411.18  2799.85 219268 1527.10 118445 336254 278885 205499 180650 1062.04 2384.97 33.13
(4110.85) (3232.34) (2453.76) (1665.68) (1261.00) (4010.18) (3188.72) (2272.71) (1938.51) (1109.65) (2404.69) (35.33)
Li 101.34 87.23 6593 44.62 30.86 88.34 7647 56.14 33.56 25.86 48.85 0.14
(122.13) (100.71) (73.78)  (48.67) (3286) (10536) (8743) (6209 (3601) (27.01) (49.26) (0.15)
Ge 8.35 7.40 5.98 6.86 524 0.15 0.18 0.21 0.18 0.21 32.47 0.00
(10.06) (8.54) (6.70) (7.49) (5.58) (0.18) (0.21) 0.24) (0.20) (0.22) 32.74) (0.00)
M 1311988 8241.56 632984 419766 2806.86 14788.80 916210 6684.51 5509.05 100230 5374.85 0.02
g (15810.89) (9514.62) (7083.53) (4578.60) (3084.06) (17637.21) (10475.76) (7392.73) (5911.63) (1047.22) (5419.29) (0.02)
Mn 6.79 6.97 492 330 2.50 6.43 1.89 247 247 1.55 349 0.01
(8.19) (8.05) (5.51) (3.60) (2.66) (7.72) (2.16) 2.73) (2.65) (1.62) (3.52) (0.01)
Si 772 8.14 6.29 578 6.48 43.99 40.19 4144 49.14 3395 45.70 421
(9.30) (9.39) (7.04) (6.31) (6.90) (52.47)  (4595) (4583) (52.73) (3547  (46.07) 449
2 319 134 109 097 064 098 028 ] ) ] 394 429
(3.85) (1.55) (1.22) (1.05) (0.68) (1.17) (0.32) (3.97) (4.58)
As 0.31 0.37 0.21 0.34 0.06 044 040 0.35 0.12 0.19 0.38 1.92
(0.37) (0.43) 0.24) (0.37) (0.06) (0.53) (0.46) (0.39) 0.13) (0.19) {0.39) (2.05)
cd 0.02 0.03 0.02 0.02 0.02 0.03 0.04 0.03 0.03 0.04 0.02 1.20
(0.03) (0.03) 0.02) 0.03) (0.02) 0.04) (0.05) (0.03) (0.04) (0.04) (0.02) (1.28)
Hg - - - - - - - - - - - -
pp 005 004 o001 ) ) 0.11 008 005 001 ] 006 229
(0.06) (0.05} (0.01) (0.13) 0.09) {0.06) (0.01) 0.06) (2.44)
+ "Based on mean of two analyses and wet weight base.
Dry weight base,
JLess than 1 ppb.
Table 6. Physicochemical characteristics of sun-dried, processed, and purified salts"
Yeomsan (year old) Baekso (year old) Processed
Reagent
1 2 3 4 5 1 2 3 4 5 Salt
L 81.51 83.46 87.91 88.91 8§9.23 78.45 81.60 83.25 85.26 86.72 §7.80 96.34
(80.04)> (7846) (8544) (86.77) (89.30) (80.63) (79.46) (84.47) (85.78) (88.31) (93.63) (9546)
-0.69 -0.73 -0.85 -0.80 -0.73 -1.40 -0.64 -1.27 -1.06 -0.74 -0.89 -0.55
a (3.09) (1.68) (3.19) (1.64) 0.97) (2.58) (2.73) (1.55) (1.41) (0.95) 0.35) (0.07)
b 349 3.47 2.56 2.54 3.20 3.36 5.49 291 2.65 1.50 0.21 0.05
(12.11)  (11.98) (7.73) (7.52) (5.38) (847) (9.96) (7.26) (7.26) (5.52) (3.26) (-0.07)

"Based on mean of four analyses.
“Value after moisture determination at 250°C.
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