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Methods of Urinary Iodine Measurements:

Analytical Tools for Assessment of IDD in Population

Nuanlaor Ratanawimarnwong”

ABSTRACT

Iodine is an essential element for human. Nearly a third of the global population has
inadequate iodine intake and is at risk of developing iodine deficiency disorder (IDD).
Most countries, including Thailand, have iodine supplementation and monitoring programs.
For epidemiological studies, urinary iodine (UI) is normally used as the biomarker. However,
only a few methods are currently used routinely for analysis. These methods either
require qualified personnel with skills or expensive instruments. The most common method
employs oxidative sample digestion to remove potential interference prior to analysis by a
spectrophotometric method with Sandell and Kolthoff reaction. The reaction is based on catalytic
reaction of iodide on a redox reaction between Ce(IV) and As(III). Another method often used
for Ul measurement is based on sophisticated instrument of inductively coupled plasma mass
spectrometer. These reasons cause insufficient routine analysis in an area with adequate
iodine intake. This review demonstrates some advantage and disadvantage among the methods

concerning their applications for assessment of IDD in population.

Keywords: iodine deficiency disorder (IDD), iodine, urine, iodine analysis, Sandell and Kolthoff

reaction
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stream) U 15a3A8FITY (acceptor stream) §I98199zlvaAL donor stream tioiadoud

P
=1

= . . . '3 d‘ 4'4 < J d' A 1 1
mdamely dialysis unit 3 lololaduazloesudus Nivna@nagnuvedoIdenrIZUNS
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1A donor stream 191 acceptor stream Tusumeuiiizihuimssisaanasumunnesdisznen
Tushoguitazunsly | acceptor stream inmz 138uvdenan Afiwnalnejgll wnsaundsugguld
i]iﬂ‘f?u acceptor stream %Lﬂﬁaumﬂw uﬁ’ugﬁﬂaﬂ% Ce(IV)-As(IIT) Lﬁﬂﬂﬁﬁ?ﬁmﬁam‘ﬁﬂ ;G?f’;l
amadadely ssuumiiiangd SFA i Mfuethauminmeuaziiifivensuluvasnil fiesn
ansamaienzildec sannuaznnEs sunssiasesnlid 1990 T@finendion avis
m3l¥ dialysis unit fananashliienuaamandoniotuld Wewin Thiocyanate ion nas
ascorbic acid fiilushethell 1z wnsaunsrhuibeidensunsunfaAsen Sandell-Kolthoff
nalldmanuiduduvedlelefudl sahemihnienn [33]

Sample/standard

waste

Sample/standard

X D e

carrier

reagent

gﬂﬁ 1 Wisuieussuuegahgveamaia SFA (Uu) uag FIA (a)
P: peristaltic pump, IV: injection valve, D: detector

32UV Flow Injection Analysis (FIA) [34] Humaiiamslnaiimsvanndesnanssuy
SFA 1 ueasausnlne Ruzicka nas Hansen Wi 1978 szuu FIA ifidnvaizadendeiussuy
SFA 10 uandndummnzszuy FIA lifieneimaunsniznin 1sazane hlilidedldglnsal
lumsmiavioummadeuiaziih szuuamaiaszun FIA oduhs 1 asdaquit 1 (d) sdoand
mathintszgndls widiensimusinaleleduluhil  nzguiy Tasnguees Nacapricha
uazanz [35-36] Whdoduil  nefirhumsgosdionsnnasinnnmeusndeuhindad seuu
FIA TaglihmsySuansan uveshedusonsanassniii 1:1 ieaanslénsanasinas uas
Mmsaniameand asaoliasen Sandell-Kolthoff 2 35 @e Continuous waz Stopped mode
matamslangiifiaonu s A wasiianuuiugunnty dfidesdituneumsdos

fegnil  Mzfensanasineg Suiufssssuumsianeiuufedalutanhiy
Yaping uazame [37] 1 wessuu FIA @1 nnsadesiiedrumelussuniiansy Tagld
13agmer 1 KMnO,-K,Cr,0,-H,50, lumstes wennnidaldifinmsls Mn® iélulussuy
iiethesawiiseedelelad Taswuh Mn® Hidudlifianusudu mnsdlifvshlvne
A anhdnse ssusdiangiilliemaliangiaundund uazkadieneinldialndideeiy
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Fmsundegunoumsiansidisljizer Sandell-Kolthoff og1lsadismsialilafdinly1s
BYgNUNITHN BTN

v
ad o~ d g a o |4 o~
mmsimngilsinaleleland szluinil 12 laglsinaiia ICP-MS
daginmglelefuiniudeddndsnm ananh 10eVIumshliidemsuandniulosen

wazifSinamsuandin ldnnin (Uszana 25% 1 Mazda@veswar W) uamslgiases ICPMS
A 1nsadengileleaunszauanindudume 1aa mldiliethmatia ICP-MS anlFlums
a d 1 9(; S v 44‘ =) 1 Qdﬁ' =) = = o/ 1 1 ¥ )
Jiangidmegnnil  Mzazidediimileninitou Ae danwuh 3 wisndegnhiedismstea
lédednties (szavlulasing) wazinadimelu 2 nil wennnddalifilymizes spectral
interference MIvnsUsziiunamlahe lnsmsian mass/charge AU 127 lalasase Tul) 1990
Allain uaganiz [38] 1 UITMITNANLN 1aeMIT0INMIBIN 10 e 15aza1ensa HNO,
WoNNH europium 19U 25 pg/l iflu internal standard azmaagj A5matl ”IJJ”Iiﬂ‘]Ji%Qﬂﬁi%lﬁ
mlufmedhil  nenagiedndiulugianuiduduaaug 0 59400 pug/l oglsAafineaun aah
A o 1 i A g 1 DY A 1 A = v A X A o
ediegwedly ngmilunsav: wwald “ganamldliam waginuhinne wuiliemms
- N P - - y I A
Aanzdsdmegiuin mililesnmsiia HI vie I, andalu spray chamber 3 15%3 9361l

I 2 A a v o 1% 1 1 4
semiileldhongamaiivies Mivszmeadlyly wvemar wld

gonlul) 1996 Polluzzi wazaaue [39] 1a1 wermitmsiansimemaiia ICP-MS
1agl% internal standard 2 ¥ Ao indium 14 ANI¥ATA wag rhodium lu ANz Mg
naassNAUszUY FIA Tnelidechadlun win sazaeildlumsiSensdiil 1sazme internal
standard azanyog fiauﬁ%m%'w; spray chamber wamamaaedldmiaailnglinumaidailym
vos “yapalineiideandnly amsasaiildlummaaea (0.65% m/m HNO,) nasmnmsneuifiou
internal standard %3 eslnammaassd binansaiu

lumsnsaindioiaies mass spectrometry 35391 isotope dilution Wit
a 4 d' PRl d' v v d‘a d !
AN shlviangades ne wnsalslumsudgmmamelives 1shdiansiszninms

o '3 o/ 1 . . o o = < d‘d
avianasuninesddszneuludiediaes uas instrumental drift “wsuleledmiusgnd

127 129
I

Tolslniifen Miviin 127 amu (atomic mass unit, **'T) TuAm3m isotope dilution 3a@oalds
p

N1d91nM3 @18dIveds19 uranium %39 plutonium IFNMINTINIABNNNMIITONNEIDE

"1 ey [38] myllanginasgldonn e “yanar U

127

T 1sazarsuenluiienusn

FaraNN “wusAuulNaves 1 nag 21 [40] fa ums
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R.f ng + al2?

= . 127 e, (8)
ne = a?? +ny - ay

e R = 9a51 wved gana U
f = mass bias factor

ng 1z n, e snuluavedleloduly 1sasmemdndily uazlushedn muddy

al??, a127, 127, q1*? Qo isotopic abundance vodlolofulu 1sazaefdnghly
nazludodn muaey

Uy umsi 8 Taeda snfigh a7 = 100% a2l wmsi 9

- 12Ze
e = 1o (ﬂs_f-a%Z’) ............................. (9)

o

27 41 uiludeah background correction NLANTUIN

129

BMINATIZIAY isotope dilution Ay
11099170 mass 129 938 spectral interference 909 “*Xe NlumnAversnouun Llﬁﬂmﬁﬂmﬂﬁl
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