mMaWRINIgARTIIFBUMARUINEMIURTI9Faulaladuly lodized salt (1-Kit)
fiufin Su29wn uas Aol witiowus
MASTITNAN ANSINEIATERT NMIINEIRDNAAR OUUNIETITIN 6
n3oimwy 10400 Ins 2455195 Insd1s 2480375

nssmasleladndnduwlgninaisisugandiAgeantszmas Treana:
JszgansluuneRuiluniamiouaznipnsiusanid saniiazaslssinA  LAnABIRE1S
leledussfisatygdas  Bnfiraassnssanaaanslalaaueslnlsaida  aatlygn
donusznauandnlails  uuszinAlnefivszennsuszanm 15 dwan  Naglunuiides
sontsmsansialadu  dmsululan 12% zasUszaansmalansisnnisreveewan  1u
il 26 dman ulusuiiananianisdenie uaz 5.7 dwAw NaAtuguden
s2HU cretin fasanamaaisialodan UssinAdmwingluads whmasuiendenziuean
Az BIN3NY uazdnsnafars1madlsannaaislalafugesin

msmaaislaladuiisdiasanuslnasislaleauliiema  Tasanzlunganls
lwuslnremisnziaadanaies Moik noindanziauazindedwaniiusaalalasiuls
HEINDABAINABINTTID93 19N Aafiey 2-5 dIuludUaIMINK  uwInsuniten
wdhsuidgninasiiindadialalefunszaremisenAa  nsznsnastsugedsldaan
ngnizninlu w.A.2537 MWindeuslarsasiilolofnat aias 30 dulududin (WA
ox) uannnrsdrnlutagiunuinndeusinadulngnoludm $1uA1 wazanunas
naamuﬂ'imm'lafaﬁuunnmo'lﬂmnmnu"m'igmuaqn-i-'ﬂ'ﬂaa'lﬁ"l'sruﬂ'u Favinlvymnn
nsmaansleladudintagaunniui foun efaziinisdamuuazAiuaxnysaulalodin
'lmnaaLaw'ln'[aﬁu'lmﬂu'lﬂmnngn'i:ﬂﬂq Sespuisn1siazAIn  annsodauSanle
lowanluwalagaindeswinnnlasgenaduasiAuuiuings  N1INsENs98157150M
gaiAuRBINIsgaRsIedaulalasduluindalunmasuiniduitwaunindmsuldiulsen
wazunaudaindasinlolodnuazldlunwiinonnarslalofundadessanisenaans
loledu henaseuiundauilnamisiilelodiuvszan 30-50 dmlududm lasya

r3I9deuAINaezABeiAN 181Ade azaan uazanansnldlasyrainsinenaly

mwideRlawaugansesoulaledu (Iususaslalawen) luinfatuan 2 #ila Ao
IRADIRABILAS TRALOUNTZATS dmsuiamiaAsuusziiemnestedniuldluns
RINFBUNANBGIWIAIAEY IHanean e RUMNAanTlalalan infasziUAewdudiGun
dIugARIIIAaULUULOUNISzATwe T uNIzAIBE VI e EIMUAEEBINITAY  LilagN
Usenszaiwiaslussazaeinde (8xsa) nRssntsmasau indendlalawmnesyinlvifia
OnAIwuun Iz BERAY quﬁmwaauﬁa 2 #RATK AIINIENEIFUTUMIARTULS

111



sasadsnduusiuadlelefnldlasisuiuukindannsgin garsiesauns 2 1in
dsausanalelaaulwndelalusziu 4-100 damludmdan anmamaaasldlunipawa
rﬁifém‘lﬂq,jﬁFmua:mnﬁm:‘lﬂqmﬂmﬂauﬁﬁmmmLﬁmmnnfhununs:mu AMEYITBT
'lﬁ'i’}jﬁ"lﬂmqﬁ’mmqmﬂmﬂau'ﬂﬁmmmﬁm awdiAuanTEnnanziunsldnueds Nosw
ATTHUNWET UWRSAITHAINK

AansiasauEiamaiaed  (1-kit) lasuniswawinazusuussuilaauainnsold
) = = - v i A & = o S o [y [y Y
asradaulsunulalaswluiniolsodnes Walduipsaslaninazdrsunluniiens
ARFSIEaU 18918 azaan arxsadnuSumlaladn (lusuraslelowan) Tusladranée
: 'y, i = i o d ‘u ci =1
Smwamannlapgresiaiiinasinnuuindige  Waneawisuwintanilolawanaziing
:’ 2 b :: J = J
wrdunanuduingwaindiaialalaen  gansiesauiazdlglunisnsiadavuas
o & i ! 4 o =] | = | P v oa v
UszAnAMATNZaNFaURALJUAREAIINITINUATDUNAINERFTIY 7 INSIENINEALAZIAT
MINEEITURRAINNS0LIERTI9F0U & UNAIHRRIALANANUISENINNTZUIMMISHER i
v = v a w “ o g S w
Wansoudlameldindelaninsgulalasiui  wansnigaasasaundsldlalae
yaansmlldmsuasrandavilaalwiasin - anmanaaasnAdwInlaeAnInie
o e e e &L 44
28961513UFEIMIAA 9 Uszrnm 20 3mmdn lasawizlwiunnaaaislolasvwuazin
lssnminBauazunadendmndoiasalalofiunin 100 uvs wuinganasau I-kit wldlauas
I d (= Bt d. cl B i J :i e
nnaniafisuiugansiadauan 9 Nldnuatluanzi lRslawizganIvdaunldnuain
ot | veld a & o a4 w & | : as =|
fdeanadssina  Aelvaniieswiionasindanuinenudaice  Faluanazdiuunus
=8 v Qs o & = °d o o v | =i Lo o
MRS IR AuganasauRduiinteiidu  ilinisawmdianulalawmmngnsiaeyin
lasn ldawsovenlaadaununawinndonn 1 Hlalaanlunlumuninsgiv
i J :i = J |=I'I b r o]
2BINTTNTNFIGITUgINTald  wananwdniinzuazilfenaniznluiiaialuivies
a o : w o o
wazanmglulunaran lasanizlwndaniilolowangs Fedenalvnisinusualalamn
=l = L 7 :i L ¥ cl i :: I n'-f o o (=1
RANNEANaIAlaNIN  suzige 1-Kit aslAAnAmulisinigilag vnlildiausanulae
nsaudlaagiousndn LaztNANNAMUABEAIWNISIZ® NISIAUTNEY WASNITTUES
luanmmgianAsAe 9 NN1TnAaaaldat1anI1a919uasNISTLASISHLUUEDUDTN WU
) i I =i [~ | L ¥ i J
Ihglddmingifinnunalaluguameasgansiadau 1-kit uazfuwalinaninganageud

wrilsznuAgunwgasnieainlalodnls (suznganagaudn 1 laawnsaldls) dqg
o w v o |
NAAULATIIMUINES1IUNgERA NI e ldiReawe

",‘.

lifinsyavoneganadaus wIwiINUARNIAIWSEINMWSAUS TGRS FETNUTNIY
13 Beiulanseiinszaminyundaudirelilsasousisneuawiasang ield
dmsuasndeuudainalaledulundaasulolodunluiasiv  luanziasdnsiiaasisn
Uszlagil (NGO) anUszmmnsliinganasauilulduds wasgansisaavilanaascld

& Jd . s o
TuursRunlulssinaain ATAIINSENTIEE1sgravUsEinAlnesdo LUl uuS s
. o
NINLWLS7 9 %

1V



o

= = :i i Jﬁ J =1
gansiasaulalafuainziaiaes  (1-Kit)  BATRIBETENINNTALANITRII TN

=i

AndSUmnsing uaziiaduzadndumsrasussinAaadinsias

\HaYmARTIday  |-Kit wlASuansuns  wazAmInaziinissanfanudin  1du

DNANTITLNAYNSTNNTAUSUNLENTY LNaNER LT WIBHAN aéﬂﬂiﬁﬁmﬂua:ﬁaaﬁnﬂﬁﬂ%‘uﬂja
'I.-I'HJ o - T =

Qmmm}aaqmmwﬂauﬁi[ﬂmmm:mm:nuamuﬂﬁmagjmaam NATAYIZADINNTS
o = o (= J ::; o i o o =3
mwuwmammﬂﬂwug'mﬂmvlﬂgm'smqﬂmwaaummﬁm‘s'ﬁ:mummmm



Development of a Field Test Kit for lodine in lodated Salt (I-Kit)
Pintip Ruenwongsa and Bhinyo Panijpan

Department of Biochemistry, Faculty of Science, Mahidol University,

Rama 6 Road, Bangkok 10400 Tel 2455195, Fax 2480375

Abstract

lodine deficiency disorders (IDD) is still a significant health problem in Thailand,
manifested most severely as mental deficiency. It affects Thai population in all regions of
the Kingdom, especially, in the risk or endemic areas of the North and Northeast :
countrywide an estimated 15 million are at risk. The most serious problem in our view is
the life-long cretinism afflicting children exposed to low iodine diets only for a short period
in their infancy. Globally an estimated 5.7 million iodine-related cretins have been
reported in addition to 26 million people with brain damage and a prevalence of 12
percent world population with goitre. Most countries in Asia, Eastern Mediterranean, Latin

America and Africa have high prevalence of IDD cases.

The natural root cause of IDD is the inadequate consumption of iodine present in
the relatively expensive or locally inaccessible seafood ; contrary to general belief, marine
salt and rock salt both contain equally inadequate concentration (at 2 to 5 ppm) of iodine
for normal health. A sustained effort has been made by the Ministry of Public Health in
rectifying the problem by legislating, in 1994, the supplementation of low-cost consumable
salt with a minimum of 30 ppm iodate and encouraging salt producers to consistently
make such salt. However, a high percentage of salt sampled in the household and salit
factories throughout Thailand showed by titration that iodine levels that deviate markedly
from those recommended and thus partially prolonging the iodine problem. Thus, there
was a need for a rapid and accurate determination of iodine in iodized salts. However,

the kit avaliable during that time did not give results that were quantitative enough to meet

this need.

The Ministry of Public Health therefore needs an iodine test kit that is sensitive,
rapid and easy to use by salt manufacturers and local people in the affected areas to
assure that the iodized salt contains approximately 30-50 ppm iodine. Our research and
develﬂpmeht efforts at first concentrated on developing 2 types of iodine test Kkit, i.e

single-bottled kit and paper kit. The single-bottled kit contained all ingredients necessary
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for the test of iodate in one bottle and gave blue color upon addition of a few drops of the
solution onto the solid salt containing iodate. In the use of paper kit, paper strips coated
with all necessary reagents were dipped in the tested salt solution. The blue color
developed in both cases were converted to the amount of iodine by comparison to the
standard color chart. The sensitivity of detection of both methods was in the range of
0-100 ppm iodine. However, preliminary results from field study and questionaires
indicated that users preferred to use the single-bottled kit rather than paper kit. Thus we

focused on further development of the single-bottled kit, and have achieved a rapid,

convenient and accurate detection of iodate in iodized salt.

Our single-bottled I-Kit has provided a means for a rapid and simple semi-
quantitative monitoring of salt samples. With this Kit, quality assurance of salt batches
can be performed by the health workers and factory operators, and corrective actions on
non-standard commericial salt samples can be taken by both almost instantly. Extensive
field works have been performed by supplying a large number of I-Kits to more than 100
salt factories and MOPH health centers in about 20 provinces in risk areas in North,
Northeast and the Central and Western regions. Factory operators and health officers
have been instructed personally by us and/or trained health officers and by using our
video-tapes on how to use the I-Kit. Our |-Kit proves to be superior to the other most
internationally utilized single-bottled kit, which is incapable of giving semi-quantitative
estimates of iodate in salt samples. The colors developed in this imported kit do not
match those given on the color chart. Besides their intensity is not proportional to the
lodate content and can even be misleading because the color fades disproportionately at
time more than 15 min. Our reagent can generate colors that match those on the color
chart and the color does not fade until the tested spots are totally dry about 1/2 - 1 hr
after the reagents is dropped on the salt sample. Our reagent can also keep longer
under wider weather condition(s) without undue amounts of toxic fungal growth inhibitors

added as in other kits. Thus far returned questionnaires on its usage and field follow-ups

by us have been very encouraging.

HRH Princess Mahachakri Sirindhorn has graciously distributed our test kits to the
Thai Border Partol Police all over the Kingdom for the purpose of iodine monitoring with
the help of the Royal Thai Army Medical Corp. A non-governmental organization in
Cambodia has asked for and been provided the |-Kit for the purposes stated above.
Some Laotian health officers have been given this kit. A big lot order by the MOPH is

being considered.
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A Thailand patent for the I-Kit is now pending. An Australian patent is being
sought. If and when the I|-Kit successfully emerges from pending, a large scale

production in collaboration with the Thai Government Pharmaceutical Organization will be
considered. Continual improvements are part and parcel of this endeavour. Last but not

least, the basic research data leading to the kit's development will be published in an

international journal.
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