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Development of a Method for Detecting lodide and Chloride lons in
Infant Formula using an lon Selectivity Electrode

Jin-Hyouk Ko, Byung-Man Kwak, Jang-Hyuk Ahn*, and Tae-Hong Jeon
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Abstract

This study was carried out to develop an accurate and rapid analysis method to measure the contents of iodide and chloride
in infant formula using an ion selectivity electrode. The infant formula SRM 1846 (Standard Reference Material 1846,
NIST, USA) was used as a CRM (Certified reference material). Samples were dissolved in water with 3% acetic acid and
filtered through filter paper and adjusted to pH 7.0 with 0.1 N NaOH. At pH 7.0, the iodide content of the CRM was
1.04+0.03 mg/kg compared to the specification of 1.11£0.1 mg/kg of CRM, and the recovery was 93.7+2.7%. The chloride
content was 5114.3x240 mg/kg compared to the specification of 4,920+300 mg/kg of CRM, and the recovery was
103.9+4.9%. Ion selectivity electrodes could be successfully used to determine the concentration of iodide and chloride ions
in infant formula by a simple and rapid pretreatment of sample matrixes.
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o) gorel A4 EAMPHE Jvte] Anlyt #
831, FAA] FAIZo] 878 ¥R ole}, ARt
e J)wo] QFEY. olo vjE) o] HEAY WS
0]-8-31 ¥ (ion selectivity electrode, ISE} SHujjo]] &
Ase £2l ole0 BHES Sy PAoE go=
9] AL-E jodide, PAE chloride FEjS] &S 54 A
29 ol@stel 4 ZYsH: 4] CHLoginova and
Bazilyanskaya, 1995). ©] W& 5740 s, 44|
7ol 2 482 etk 53] #HEY A8 HAHH
S0] F8ogelel AR B 24T & Ak A
o] JtkMiles, 1978). Lelv}, =2 iodide, chloride$} 2
o] o]9] Feghs 7HA|Ely] Wil o] o]9je] Y=
EAste Aol HgeA gor, 24 B30 THE
ol @o| &5t Akl L7 AT & A @
SR

E3] ZAEGFY g3, duld, A, fg oy

3, 62 A 9 2% B 9 AR ol

LAANA A= S Hoj=dnt.
S o] g3t o] T=E A A4
317] failMe TR SVl SEE Walist
| Aslo} gFch(Sanchez-Pedreno et al.,
1995). 18)31 §-§-HFe] o] 2L pHol we} AL Zjo
g Yehly] wiFel 8 5485 Hste] 2H3 pHE
o] a2{=ojo} Frh(Kim and Park, 1995).
olof] B dF= o]2 M= (lon selectivity electrode, ISE)
ol g3l ZAER T se= B ga FEHE B4
o AoiA, HEAe] antEel AA Wizl pHel u}
ZA%Y Wsks votstar Ads] HAEowHs 7t
T
Sle ABA WS s S8

xS ale

ME 2

HENE A FHI|F

B Agdrs A3z H4ES A8l FEEEE
(CRM: Certified Reference Material)?] Infant formula SRM
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Infant formula(SRM 1846, NIST, USA) 3 g& &3] 7|
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o] FEE 3}H}. Filter paper(No.S4N)E o83l o3}
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Table 1. Recovery rates test of iodide, chloride by method of
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Fig. 1. Concentration of iodide measured in various pHs by
ion selectivity electrode.
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Food Standards Codex
Filter paper2th & U] g3&Ql Wy o g AAE 4L Y
Ton tvpe Content Recovery Standard
P (mg/kg) Test (%) content (mg/kg) Table 2. Result of recovery test under different conditions
1.32 118.9 c Recovery Standard
Todide 1.10 99.1 1.11£0.1 Method pH Oﬂ/t]‘:m Test content
0.91 82.0 (mgke) a)  (merke)
4900 99.6 Only dissolved in water 7.0 1.49 134.2
Chloride 4966 100.9 49204300 Dissolved in water with 110 99,1 1.11£0.1

4972 101.1

2mL of 3% acetic acid
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Table 3. Recovery rates test of iodide measured in various fil-
tering methods by ion selectivity electrode

Table 4. Recovery rates test of samples adjusted in pH 7.0
after samples dissolved at acidity

Recovery  Standard
Filtering method Er?lm/im) Test content
TR gk
Filter paper" 1.10£0.3  99.1£27.0
Only centrifuge? 091+£0.2 82.0+18.0
Filtered by NY filter” 0.51:0.1 46.0£9.01 1.1120.1

after centrifuge

Filtered by MCX cartridge®

g 0.32+¢0.2 28.8+18.0
after centrifuge

DThe filter paper used is Whatman No.541.

ICentrifuged at speed of 13,000 rpm for 10 minutes

IThe NY filter used is Minisart NY25 (Sartorius, Germany).
YThe MCX cartridge used is MCX 6 cc (Waters OASIS, Ireland).

AR ANEZE NYZE(Minisart NY25, Sartorius,
Germany)E ©]-83 FE 8, MCX 7IERAMCX 6 cc,
Waters OASIS, Ireland)S ARE5H ofsto|t}, Z3z}e] wi
oz A Ay 358 74z} 82.0£18.0, 46.0£9.019)
2881180%i yepton, @3l AE3d A" Al

HET 3go] HolHt ol thEe] 8% o]0
Z*X%“/H i Atolof) o8 &AES Jehidler, ZA
e MEEE AAE F Ue PHeEs 3% of
AEA 2 mLE #7RE st oo 93 Aelske A
o] 7H¢ EAR] WHYS ERIE 4 AU

5% £5 89| pH 2F

Table 4= pHOl| i3k Qo= o|29] 4T FFs
2 == 517 ﬂﬁﬂ o7} $hE *1?;‘ o
0.1 N NaOHZ 5 mL $£%3}9 pHS
AFE& o435} &2# I5ES zﬂd éﬂrOlD} 103]
o] 4% vHEgl A g 9 =0l 3482 H 93.7%
Z Yeigon, AdAdHANE 958 A9 4 & 3

o
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Table 52 AF2A) 14" AIHARS o]&sta] A
A E A & pHE RA3E U} ion chromatog-
raph(IC) *J* (Dionex, 1998)2- o] &3 =74 % Hngk =
ot FAX et R} o] 80=9] - pHE K

Aate] 24 e CRMY 20 = 71EREY nlud

Ton type Content Recovery Test  Standard content
(mg/ke) (%) (mg/ke)
1.04 93.7
1.05 94.6
1.03 92.8
1.04 93.7
Todide 1.02 919 1.11£0.1Y
1.03 928
1.05 94.6
1.07 96.4
1.04 937
1.03 92.8

YCertified concentration of Infant Formula SRM 1846 (Certified
Reference Material)

A7} 3)580] 93.742.7%2 pHE BAFL] | va) =
< AAAEE YEIICH, ICHE 93 JFadE &
ARt AAE eI o]E B3 718 AF TS B
oste] QP AQ] EARIH O 2 ASE 4= Q)9 EF
1Cco} 2L w7te] l‘%ﬁ%ﬂm 01015 oliHH ]E =
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ZAERFY] 82T 2 AAE AN&3a A &
A7) falf o] deld %
4 B3E olse 2
3l7] 98] AEE &3S & 3% ofMELF 2
3}, AA|= filter paper(No.541, Whatman, UK)E ©|&
sted oJ@ste WHS JAEigith 805 W @ho]lo]
pHell 23] J3ks v 2 RIS 4 e, 0.1 N
NaOHE AHE8le] pHE 7.092 BA3lY ¥=& S4%
o224 829 dx9 3¢& 7zt 93.7:2.7%%}
103.9£4.9%° A#HE A&+ AU reksiar A& 2
AEA AA) FAE Bol ZAERFFTS] 22= 2 94

Table 5. Recovery rates test of iodide, chloride by method of Food Standards Codex and ion chromatography method

Food Standards Codex IC method
Standard content
Ion type Content Recovery Test Content Recovery Test (mg/kg)
(mg/kg) (%) (mgrkg) (%)
Todide 1.04+0.03 93.7+2.7 1.09+0.01 98.2+0.9 1.11+0.1
Chloride 5114.3+240 103.9+4.9 5023.7£211 102.1+4.3 4920+300
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