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Reversed-Phase High-Performance Liquid Chromatographic Determination of

Iodide Ion without Using Ion-Pairing Reagents
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Iodide ion (I ) is a hydrophobic anion that can be retained on reversed-phase columns. We
determined I by reversed-phase high-performance liquid chromatography without the use of

ion-pairing reagents.

I was separated on a Hydrosphere C18 column using 50 mM ammonium

phosphate (pH 4.0)-acetonitrile (95 : 5, v/v) as a mobile phase and detected with a UV detector
at 225 nm. The calibration curve was linear over the range of 2.5 X 10’ ~2.5 % 10"* M and

the limit of detection was 0.5 X 10°" M (S/N=23).

The relative standard deviations for six

repeated determinations of 1.0 X 10™°, 1.0 X 10 " and 1.0 X 10" * M of I were 1.7, 0.2 and 0.3%,

respectively.
bumin.

This analytical method was applied to estimate the binding property of I for oval-

Keywords : iodide ion; reversed-phase high-performance liquid chromatography ; ultrafiltration.
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Table 1 Retention of iodide ion on reversed-phase

a)

columns
Column Retention time,/min kY
Hydrosphere C18 2.28 0.42
(150 X 4.6 mm L1.D.)
Develosil C30-UG-5 1.98 0.29
(150 X 4.6 mm 1.D.)
Mightysil RP-18 Aqua 1.88 0.25

(150 X 4.6 mm L.D.)

a) Analytical conditions: mobile phase, 0.05 M ammonium
phosphate (pH 4.0)-CH:CN (95 : 5, v/v); flow rate, 1.0 ml

. —1 .
min column temperature, room temperature; de[ectlon,

UV at 225 nm ; sample, 5.0 X 107" M KI; injection volume, 10
ul; b) Capacity factor
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2-4 EBSMABICE 29 A + > ONIE

10X 10 M KI 50 ul 42 1% F 735V 7 3 2 400 ul R UK
(X131 M HsPOy, 1M NaOH) 50 ul iz THRE L 72,
ZO200u %7V b T 7Y —IZ8E, 9000 rpm (4350 g)
TI5 4 HELL, BANFB%2IT- 72 ZOBRETHON
72IRHEIE, # @ 50 pl \& HPLC OB A 450 pl 2 m
ATI0BHERL, oWMAORBE L. &b, B
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L7zb Db BRI (7750, #3082z 8T 0k
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(Table 1). %8B, kidk=(Vr— Vy))/Vo DX TEHLZ.
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LTSV VESHIL, ZOREEEISRD. &7
F 5D Vy i, Hydrosphere C18 T 1.61, Develosil C30-
UG-5 T 1.53, Mightysil RP-18 Aqua T 1.51 ml TdH o 7.
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ZENTHM ot FIT, RO TIK, ShEn#EN T A
ELTHEHTAZEIIL.
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WEWO pH % 3005 7 $ TEALSE, I ORFITHT
WBERT (Fig. 1.
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iz e p- el e Y A8
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By B AREHEOBELY 00205 0.1 M £ TEAL
S, ORI T 2B 2R (Fig. 2).
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Fig. 1 Effect of ammonium phosphate pH on the Fig. 3 Effect of acetonitrile concentration on the

retention of iodide ion

Mobile phase: 0.05 M ammonium phosphate-CH;CN
(95 : 5, v/v); column: Hydrosphere C18 (150 X 4.6
mm I.D.). The other chromatographic conditions
are the same as in Table 1.
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Fig. 2 Effect of ammonium phosphate concentration
on the retention of iodide ion

Mobile phase: ammonium phosphate (pH 4.0)-CHsCN
(95: 5, v/v); column: Hydrosphere C18 (150 X 4.6 mm
I.D.). The other chromatographic conditions are the
same as in Table 1.
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BRI LIBE, THOUELZITIRLT 25DTiERw
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CH:CN DIRE%Z 075 30% T TELSE, I OFEEI
N HHEERN (Fig. 3).

ZOME, DT VHEETIIR b o795, 5% T TREE
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MO CH:CN DRES 5% L3520 7.

retention of iodide ion

Mobile phase: 0.05 M ammonium phosphate (pH
4.0)-CH3;CN; column: Hydrosphere C18 (150 X 4.6
mm [.D.). The other chromatographic conditions
are the same as in Table 1.
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Fig. 4 HPLC chromatogram of iodide ion

Column: Hydrosphere C18 (150 X 4.6 mm I.D.). The
other chromatographic conditions are the same as in
Table 1.
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Fig. 5 HPLC chromatograms of iodide ion and other
anions

Sample (concentration): A) mixture of KI (5.0 X 10°°
M), KBr (5.0 X 10" ° M), KNOs (5.0 X 10" ° M) and
KSCN (5.0 X 10~ ° M), B) mixture of KI (5.0 X 10°°
M), formic acid (5.0 X 10~ " M) and acetic acid (5.0 X
10" *M); column: Hydrosphere C18 (150 X 4.6 mm
1.D.); detection: UV at 210 nm. The other chromato-
graphic conditions are the same as in Table I.
Peaks: 1, Br ; 2, NOs ;3,1 ; 4, SCN; 5, HCOO ; 6,
CH;COO"~

YEZYAREDOBRENS, BROT VEZ VLR (VY
7 v EDY L) FERERICHERA LS, hod )y Al
(UrEhY o) F Y vaE () YEBFIY T L)
FRERICERALTY, MLLI) RGEEIEORT.

3-4 TEEHO®KRE

3-4-1 HBEE - BHERBRR - -BFEME 25x10 256
25X 10 °M, 25X 10 °H 5 25%x10 °M R 2.5 %
10°° 25 25X 10 *M OFBEHBIZHB VT I ORER
#Epi L7z (Table 2).
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(S/N=38) 1£05%x10 "M Thotz. /2, 1.0x10°
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0.04 U 0.04% T, ¥72, ERMEOMMEERER, <
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»5EALKER, WBREUOTBROLFOLBORAN Z
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Table 2 Calibration curves for iodide ion

b)

Range/M Regression line ¥ r
25%X1077~25%10"°  y=689x10"x 33 0.999
25x10 °~25%x10 "  y=6.81x10"x— 663 0.999

25x10°~25x10 " y=652x10"x+ 11647  0.999

a) y: peak area (UVs); x: concentration (M) of I ; b)

Correlation coefficient

Table 3 Effect of foreign substances on the determi-
nation of iodide ion®

Substance Added/M Relative peak area » 9%
None 100.0
HBr 0.05 96.2
0.20 79.9
0.50 66.0
HsPO, 0.05 101.2
0.20 101.0
0.50 101.4
CHsCOOH 0.05 99.7
0.20 100.1
0.50 101.0
NH,OH 0.05 99.1
0.20 98.1
0.50 96.9
NaOH 0.05 98.5
0.20 —
0.50 -

a) Concentration of I in sample was 1 X 107° M; b) Means
of five experiments; c¢) Determination of I was impossible
due to peak splitting.

DKBW (05, 2XiE5M) 50ul 2HBNMA 2%, &
CRBEH oo ZMATEEERRLL. ZLT, Ih
SORE (T4hbb, 1.0x10°MO 1T IZx L, 0.05,
0.2 X132 05 M DEFEWE EAZHE) & HPLC THAHTL,
I OERMERBELL. 28, FEEME, E4FWEeL<
BMLTWARVEMOEEMEE 100% & LTZOMHNE
T#kR L7z (Table 3).
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FTEOLICE- THEIBL, EREZESMOFEE L) LK
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S EORBEIZRL, CORFRETIERNDBEIIR
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ETHLERNOBEE I eh o/, TYEZTOVRELRS
&, T ORISR E—2D8h, 2OTZ208 T O¥—
T oS, 02MUTOHETCIER~NOEEIL LR
Mol LarL, 05M OEFCIREREND LET L.
KEEALT b ) ARRELLGE, TYEZTERLLD
I OBINE R E— 3B, ZOTENI OE—7
o 72h%, 0.05 M ORFETIEER~NDOHERIEI -
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Table 4 Concentration of iodide ion in filtrate
obtained by ultrafilrtation

Sample ¥ Relative concentration”, %  (RSD, %)
KI in H.O 81.3 (4.1)
KI in H,O 117.2 (0.6)
containing ovalbumin
Klin 0.1 M H3;PO, 101.4 (0.8)
Kl in 0.1 M H;PO, 75.5 (5.5)
containing ovalbumin
KI in 0.1 M NaOH 99.9 (0.7)
KI'in 0.1 M NaOH 102.0 (2.1)

containing ovalbumin

a) Concentration: KI, 1.0 X 10™* M; ovalbumin, 0.8% ; b)
1.0 X 10" M was taken as 100. Means of four experiments

2. L2L, 0 2MUEORETIET OV — s 33552k
29720, ERIIATMETH o7z, /2, Table 3I1ZIdR
LTwW2WS, WBEEUYBARKELLSE, Chbok
ERE—I PRI OE-F LERDLZD, 0.06M ORET
b ERIIANNETH - 7.
CDEIBRIERNS, T OERIIHT Z2HEWORE
i3, ToaE I UVIRILO WL EWSEHR T 5354, £
7o, BEX D BIEENLF L AEEMIERLZ L2 0h o
7oo B, WHOERE~OFEEIL, 1+ 0RELMH-7-
WROGHE THLRDONA, F2 T, LEEEH
0.04M THERICHEEN D72, Z0720, HEIEH0.05
MUTLZLERBIZESEELRVAGHEDIT) H i
WOWEZZIFIIAVWESI LN TEX S,

3-5 MMRDEHAB
HERPLERPOT 3EADY UV BEHFL TS,
FDD, 127 NI BEOHEAEMEZRARL ZEHEEIC
B, COMHEHZRAXSE —DOOFEE U THRAFHEEAD
bbh. Thbb, 1Ly v EORE LR % BAAE
B AL, EHOT IZLFAEZERTEY, BHTD%
SRTHEIIHA LT IZIFHEBEEER L2V THRS. #
DD, FHOI OBEXFARLIEICI-T, 1L
YRV BOHEDEEEMBI LN TES, 22T, IO
FRYMFBOFEERIC, RIFETHBLAT ooz EH
TAHI LIl EEGIE, BEAME LTHEsSATY
53— FELo 3 7 ZOMERBICELED - 70T,
I ANV TIy BIATLVTI V) OBALRBEED:
24 IZFEE L2 FETHANFAL, IFROT OBREZERL
720 B, £ ORER, BVFETAEIOEE (1.0 %
107'M) % 100% £ LT, ZOHMETELS (Table
4).

KEBEHE LR TWE, T2 8ETIFALES,
DFEEIL81.3% (ETF LA 2%0, ZOLHBETIE, T
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B, #l o AR ERFH LA CEEERE O b5 74— 253 A L OEE 683

72, ANNTIVERELLL ZIFHLEBEE, ZOR
B2 117.2% &, TOBEELD HEL 22 TFHEhiEREA
Bohi, TOERIZOWTIE, PO 2 EROGH
ETHMLCORAURERIBONAZE, $7, FHIC
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TREHEL., ZOLHIT, BELKEBROREIZD S
I ORSHFBRIZEARTR L BN H - 720 T, HEEEHN
LEBRICINZEHAT LI L3 LV EHIRTL 7.

HsPO, Z M L 72308 Cid, 1T 2 MTiEB LB 4,
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COBWEHFT T, 1TIXFRKEZEHMICERT S &8
Girote. Fl, ANV TIVERELST RFBLE
BE, TOREIET5% KT LA, Zhid, 17&4
VT IVHHEEL (BEFEIL 245%) BRTHHEE
7z, ZOREER, FECHELALF N VTI ET O
F VR EHEERIC L > TE LTRSS .

NaOH # B L 7-RBTix, 1'% HMcHEELEs,
ZOBREIZ999% EIFLAEELL Do, DF b,
COMBEREHET TR, NIFEEZABICEET AL
Vool i, ANV TIVERELLT ZFBL
2HEL, FOREIL102.0% LIZEA LT o,
$oT, TOERHBTFTTE, TRANLTIVEESLTWY
BWEEZT.

4 i i

ARIFFETIE, 14 HREEMFHFIZ, 17 % RP-HPLC
THONT 5 HERHS L. ZOG5HTIE, B L B
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TRETHo7z. —F, ROGHIFEICHNRD L, #E1rH
FORELSARL, THLZAB LIS VOPHETH - 7.
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HETHo 7.

2001 E 11 H, BASH L
SEL0EZICBOT—HREEX

X 73

1) BHER: At yravbr571 -, REH—,
BN AHER, p. 91 (1988), (Bt 1> 747
1 7).

2) P. K Dasgupta: “lon Chromatography”, Edited by J. G.
Tarter, p. 191 (1987), (Marce! Dekker, New York).

3) W.J. Hurst, K. P. Snyder, R. A. Martin, Jr.: J. Lig.
Chromatogr., 6, 2067 (1983).

4) M. Miyashita, K. Kaji, Y. Seyama, S. Yamashita:

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

684 BUNSEKI KAGAKU Vol. 54 (2005)

Chem. Pharm. Bull., 32, 2430 (1984). 9) EH—, RINKAKE, BT B SHARL, B
5) H. Nagashima, K. Nakamura: J. Chromatogr., 324, AT, REFHB, AMEE NERKE, mH

498 (1985). FH: A Froa~ N T3 T74—TFT—=FT v,
6) B FiEsL, INF=HB: #ALY, 40, 427 (1994). HAGHALSES A A v ra< b 75 7 1 —iFeiak
7y BTIEGA, IWTFZBR: o #7{b% (Bunseki Kagaku), &8, p. 52 (1991), (FHA#REIAL).

46, 143 (1997). 10) L. Rong, T. Takeuchi: J. Chromatogr. A, 1042, 131
8) ISO/FDIS 14378: Milk and dried milk—Determination (2004).

of iodide content—Method using high-performance 11) RILMEF, BIEEAT: SHILS: (Bunseki Kagaku),

liquid chromatography (2000). 49, 887 (2000).
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Iv{tmA4 Ay (17) PBARAEOZLICEHL, ThE A4y REL b EHEREAks o~
ST 4 =TT B HBEICOVTRE L. ARG TiE, # 7 212 Hydrosphere C18 %, BEHIC
0.06M VY VBT Y EZY ABHIR (pH4.0) -TEF=bYN (95:5, v/v) 2R LTHBEZTV, £
Wt (225 nm) CHHMZFT-72. REHEARZ 10 W & LA 1T OESHPAIL 25X 10 " H5 2.5 X
107 M T, BIEBRIZ05X107M (S/N=3) Thotz F/2, 1.0x107% 1.0x10° RO 1.0x10"'M
DET ZBVEBELIN (n=6) LI-BEOEREMEOMMERRFA I, Zheh 17, 02K1U03% T, &
BMD BIFCH o7, AR THRILL:OHER, 1 L7 VS BAORGHERLERIISHA L.
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