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Fig. 1 Effects of injection time for terminating electrolyte
(TE) on the peak height for I and IOs". h: peak height; ho:
peak height for 9 s injection of the TE; empty bars: I'; filled
bars: 105". Electrophoretic conditions: capillary, 87.4 cm
total length (75 cm effective length) and 75 pum I.D. (375um
0.D.); BGE, artificial seawater (pH 7.9) containing 20 mM
cetyltrimethylammonium chloride (CTAC); sample: 0.15
mg/L I + 0.30 mg/L 105 (as I)/ 560 mM CI, vacuum (50
kPa) injection period, 6 s (ca. 300 nL); terminating
electrolyte: (500 mM 2-(N-morpholino)ethanesulfonic acid
(MES), pH 6.0), vacuum (50 kPa) injection period, 5 — 10 s
(ca.250—-500 nL); voltage, 8.0 kV with the sample inlet side
as the cathode; wavelength for detection, 226 nm for I"and
210 nm for 105~
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Fig. 2 Effects of injection time for sample solution on the
peak height for I and 105" h: peak height; hs: peak height at
5 s injection of the sample solution; terminating electrolyte:
(500 mM MES (pH 6.0), vacuum injection period, 9 s (ca.
450 nL); sample: 0.15 mg/L I' + 0.30 mg/L 105"/ 560 mM
CI', vacuum injection period, 2 — 6 s (ca. 100 — 300 nL).
Other electrophoretic conditions and symbols are identical
to those in Fig. 1.
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LS, Fig. 3 0 LG I51Z, FKENEEOHN
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Fig. 3 Effects of applied voltage on the peak height for I" and
103" and migration time for 105" h: peak height; hso: peak
height at 8.0 kV; t: migration time for 1057 tso: migration
time for [03™ at 8.0 kV; empty circle: migration time for 10537
sample: 0.15 mg/L T+ 0.30 mg/L 1057/ 560 mM CI, vacuum
injection period, 5 s (ca. 250 nL); terminating electrolyte:
(500 mM MES (pH 6.0), vacuum injection period, 9 s (ca.
450 nL); applied voltage: 7.0 — 8.5 kV. Other electrophoretic
conditions and symbols are identical to those in Fig. 1.
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FZHEONEKT T BLO 105% R E &L
MU 2EE Of el L, BE OWtiigs (E— R
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7=DC, MAZ L ORI EEL T 221 nm Z8H LT,
JEJNBIE, 74 AT —RT LA S 2 7 3
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T 226 nm, 1037129V TIE 210 nm THEHH L7 2D,
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L7z, Fig. 4 2BIAGR IO, T 12D TlE 226 nm,
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S U CENEIUBD 5 (10 13-16%, 10571%-40%)
HLDOD, R—=RATAY JARD/NST2 221 nm Z A4
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Fig. 4 Electropherograms of the standard solution for I and
105 at different wave length. (A) 226 nm; (B) 210 nm; (C)
221 nm; a: I b: 1057 sample: 0.15 mg/L I"+ 0.30 mg/L 105
/ 560 mM CI, vacuum injection period, 6 s (ca. 300 nL);
terminating electrolyte: (500 mM MES (pH 6.0), vacuum
injection period, 9 s (ca. 450 nL); applied voltage: 8.0 kV.
Other electrophoretic conditions are identical to those in
Fig. 1.
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LI FOSHIERMIZED, T BEO 10y OB ERRE1ERK
L7z, T —:N£(LD.) 75 pm, % (0.D.) 375 pum,
2 87.4 cm, A%E 75 cm, UKENE 20 mM CTAC %
MU= A T H#EK ; #0EE0-0.15mgL I 1 18 0-030 mg/L 105"
ZETe 560 mM CIVAK, HEARER 5 #0 (] 250 nL) ; TE:
560 mM MES (1 M NaOH T pH 6.0 (ZFH%%), 1AM,
8 7V (%7 400 nL) ; vkEhEE T : 8.0 kV GUEHE AHIZ [2H) ;
B 1226 nm (1), 210 nM (105) , ZDFE R, To[A]
IR, B2 miE WA, y=26.8x + 1.05 (x:
JE(0-015mgL), y: & —72 [ fs (arbitrary units) , FHBIFREL
r=0.9906), B —7&E3% AW =G4A, vy =3.73x + 0.155
(y:E—27 & & (absorbance, mAU), r = 0.9950) Th-7z,
Fiz, 10y OEIFAT, ©—2EfEE W54, vy =628
x + 1.00 (x: R (0-030mg/L), r=0.9947), B —7 &%
WA, y=121x +0.187 (r=0.9948) Th~7-, i1
FAATONTC, =7 EME, =m0V Eet
ERED B\ R SR 2 D17 (Figs. 5, 6) 23, W14
EHT T (560 mM CHEIRZ 53T LIZBEO T BE WY
105 &b A — 7 OfE) B R E R EE R LT, T
DT T 7ZONTUE, ARVDRIZEDEWVOIHMEDRHD
D3 22 Ld% LD RN DWW TR T2 LN H
%, Table 1 (ZAEDEHRS (LOD, S/N = 3), AHxIHE
el 7= (RSD, n=4) 71~ 7,
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Fig. S Calibration graphs for I". Peak area (circle) and peak
height (up-pointing triangle). arb. units: arbitrary units; AU:
absorbance unit; sample: 0 — 0.15 mg/L I / 560 mM CI,
vacuum (50 kPa) injection period, 5 s (ca. 250 nL);
terminating electrolyte: (500 mM MES (pH 6.0), vacuum
injection period, 8 s (ca. 400 nL). Other electrophoretic
conditions are identical to those in Fig. 1.
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Fig. 6 Calibration graphs for 10;". Peak area (circle) and
peak height (up-pointing triangle). arb. units: arbitrary units;
AU: absorbance unit. sample: 0 — 0.30 mg/L 105/ 560 mM
CI. Other electrophoretic conditions are identical to those in
Fig. 5.

Table 1 Relative standard deviation (RSD) and limit of
detection (LOD)?

A RSD (%, n =4)" LOD"(S/N =
nalyte
Time Area  Height (mg/L)
I 1.1 6.1 3.6 0.020
105 0.94 4.3 4.7 0.095 (as 1)

2 Electrophoretic conditions are identical to those in Fig. 5
.10 mg/L I + 0.20 mg/L 105 (as I) / 560 mM CI

3.7 MERIED AT

2O A, BEZZAEI 4459 g, 3.648 g &0,
7K 100 mL (ZIRfEL, 0.45 um DA T T2 7 4 )L H—TiF
WL, HT B LT, HE A, B 1 NaCl & &iX%
NEHN 73.4 g/100 g, 89.7 /100 g (GLEEH /S r— %K)
THY, EROIDITIHET DL, BB NaCl R
560mM E7pD, ZIVDRENE S, 6D HTSRIEIC I AT
723, I BEOY 105 o a8 =273 S nen o7z,
HAZICP-MS ([ZED AT LI=E A, 16 A 13 0.6 mg/kg
THY, 4459 g/100mL D TR, 0.027 mg/L L7325,
Table 1 ® LOD 2°H& 258, TXTD 1 23 1057 L THF
FELCOWE GBI AR AT RE TH DAY, TELTHAEL
TWeE, NEICIVBRIHTEIT T Cho, T
RISTREELT, LD 2 903 2 5z, O aE
WIRPIZEBWT, T A T, [0 ELCTIFEL TUVedoTe,
Wrho FAEET L, EPICEENLST X TOF £25%
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Summary

Iodine, one of the essential elements for living organisms, plays important role in thyroid hormone synthesis. Low
level of thyroid hormones in the blood is responsible for harmful effects of health known as iodine deficiency disorders
such as hypothyroidism and goitrous tumor. Excessive intake of iodine also causes similar symptoms.  Salt iodization
as iodide (I') or iodate (I105°) is the most effective strategy to prevent iodine deficiency disorder. It is therefore important
to ascertain I" and 105 in salts to maintain human health. We proposed transient isotachophoresis — capillary zone
electrophoresis for simultaneous determination of I and 105 in salt samples. The optimum conditions obtained so far
as follows. A polyimide-coated fused-silica capillary with 87.4 cm total length (75 cm effective length) and 75 pm I.D.
(375 pm O.D.) was used. ~ After the capillary was filled with a background electrolyte (artificial seawater containing 20
mM cetyltrimethylammonium chloride) for 240 s, the sample solution was vacuum-injected (50 kPa) for 5 s (250 nL)
into the capillary. Voltage (8.0 kV) was applied for separation with the sample-inlet side as the cathode following an
introduction of 500 mM 2-(N-morpholino)ethanesulfonate as the terminating ion for 8 s (400 nL). The injection period
of 1 s corresponds to the sample volume of 50 nL. The detection wavelength of 210 and 226 nm was respectively
adopted for I and I03~.  When solutions (560 mM CI) containing different concentrations of I and 105;” were analyzed
using the procedure, calibration graphs for I and 105" were linear using both the peak area and peak height: a regression
equation relating the area response to I" concentration (x, 0-0.15 mg/L) was y = 26.8 x + 1.05 (y, peak area (arbitrary
units), correlation coefficient, 0.9906); y = 6.28 x + 1.00, 0.9947) for 105 (0 — 0.30 mg/L as I). The limit of detection
(S8/N=3) for I and 105" respectively reached 0.020 mg/L and 0.095 mg/L. The respective values of the relative standard
deviation (n =4) for I and 103" were 1.1 and 0.94% (migration time), 6.1 and 4.3% (peak area), and 3.6 and 4.7% (peak
height). The proposed method was applied for determining I and 105" in commercial salts, but I and 103~ weren’t
detected.  Further study is necessary to improve the noise level and blank values including sample preparation

procedures.



