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Abstract

Both semi-quantitative and quantitative analytical methods for iodine analysis in salt are
introduced and implemented at small and medium scale producers. However, their feasibilities in
using at the small and medium scale producers were still in doubt. This study aimed to evaluate
the accuracy of the available salt iodine analytical methods. Salts fortified with potassium iodate
at 20-40 mg kg™ (ppm) were sampled from the production sites located in the northeastern, central
and southern parts of Thailand. The iodized salt samples (80 of rock salt and 60 of sea salt) were
analyzed by using 4 methods, i.e. (i) standard titration, (i) I-reader (0.1 g salt), (i) modified |-reader
(10 g salt), and (iv) modified I-kit (read on developed color-scale ruler). The results from the titration
method indicated that the fortification of iodine levels using double ribbon mixing provided both
iodine within 20-40 mg kg™ and coefficient of variance, CV < 10 %. Other type of batch mixing and
continuous mixing process still have problem on both criteria. The correlations with the results
from titration methods of salts were 0.99, 0.87 and 0.83 for the modified I|-reader, |-reader and
modified I-kit, respectively. Although values read from analytical methods other than the titration
method have good correlation but the accurate are not good. In case of small and medium scale
producers, it could be compromise for the I-reader (10 g) or modified I-kit with the awareness that
they could be only for semi-quantitative tests. The standard titration method is still required for

quality control especially for mandatory action.
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' I3 o ' a a
SreLIAINTEIU UG FenunuSualeleny
fUsunauiautuluyndiegn walidanuuwnneig

SN v o W a

ogldydAYN9Ena (p>0.05)

M990 1 YSunalelefuuazmnudulunderindaluniasnauiuuyn (batch mixing)

aaaaa P

e » Usinadleleduifaevisnedtan 4 i @adnsuseilansu wiefifisw) Ysuna
Hwan WW,ﬂU e Flosmaes uuuds 10 n3u Flo3anes wuu 1 Fousn (0.1 n$u) | leAnfidnuUasnis | ALy
¥ foEng Tosinstu ‘ . . -
1A 5 Wil | 1ed 10 Ul | BuA? 5 il | enuend 10 undt | ewaeldussiia | (%)
\3BaHANLUUINGEDE (double ribbon batch mixing)
\iudneeng | 35.3+0.4° 27.5+0.5° 30.7+0.5° 51.9+45.4°¢ 52.8+5.7 ¢ 36.0+2.5 " 2.840.1
! REAININEL (1.0%)* (1.9%) (1.6%) (10.4%) (10.7%) (6.9%) (2.0%)
WAusegng 28.240.6° 21.640.3° 24.1+0.3° 35.245.5¢ 38.9+7.1¢ 31.342.4° 3.4+0.4
2 WRINTTHAL (2.3%) (1.5%) (1.2%) (15.8%) (18.2%) (7.6%) (11.2%)
\iugneens | 14.5+0.3° 11.040.3° 12.4+0.4° 18.3+1.6° 18.8+1.5° 13.3+1.4° 1.240.2
> RAININEL (2.1%) (2.6%) (2.9%) (8.5%) (8.1%) (10.3%) (16.9%)
\nFeINANLUUYALUUS NG (batch mixing)
iudeens | 37.3£1.8° 28.0+0.9° 31.4+1.1° 54.5+12.8¢ 55.6+12.9°¢ 32.6+2.0° 73403
! NRINTTHAL (4.7%) (3.3%) (3.5%) (23.6%) (23.2%) (6.1%) (3.6%)
Lﬂﬁaﬁi@ 51.6+2.7° 38.040.6* 42.9+0.7° 59.2+47.2¢ 60.3+7.1¢ 46.4+3.5° 6.7+0.4
° Fmie (5.2%) (1.5%) (1.6%) (12.2%) (11.9%) (7.5%) (6.0%)

v o P A a o = o o da ' | Aw o aad o 4 o = 1 v
WJ@ﬂHiVILLWﬂG]’NﬂuV\E]EﬂuLLﬂ’JWWEJ’Jﬂ‘LlLLﬁﬂ\mﬁ'ﬂiw71;141@1@Gl'u‘VIiJﬂ’J’WllLLGWﬂ(ﬂ’lQE]EJ’NZ.I‘LIUa’lﬂQJ]VINHOGM?%GTUV‘?TIZJL’UE]MM 95 %,; * MNYAIANTDYREVDY

AULUSUSIU (relative standard deviation, RSD %38 coefficient of variance, CV (%) = SD x 100 / mean) %aLm‘azﬁaaﬂwlﬁmnmseﬁmﬁqasjw
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o

Hod1AgN19ada (p>0.05) LATIAULANAIIDES
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!
WedAtyn19adid (p<0.05)lugUsenaunssen 4
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B1UAIDNALE
322  Usnaleledulundefinanse
S asmanLUUsaLie
Usunallelefulundesed siingn
FIELASDINANRUURUUA DL wasAdaURaY
AEmsng 9 SaeUSnaeay wandlumsnd
2 Yunaanuduludiedsitdnwimuiniiendes
ni1esar 4 Tunndlegie Usunalelefuluinde
w@sulelofuiinausisindemauLuuneiiios uda
ns19¥nse3slnsiasd Wvdﬁéﬂixﬂaumﬁwﬁ
2,3 hay 4 rzhuﬁgamm%ﬁmﬂ%mmlaiaﬁu%qaq
Tus29 20-40 Taansusionlansy (21.5+3.1, 29.4+
8.8 LAy 37.5+13.8 Haansusenlaniu mua1nv)
urlnufearALUTUTIU (% CV) fiflegend
e fisrunfedasosay 14.6, 29.8 uay 36.9
ANUARY ’mezﬁ@’ﬂizﬂaumiswﬁ 1uag 5

nuInldeun s uUsunulealafy (17.8+4.5

1Y

LAY 81.0+8.8 TadnSusanlansy AUA1IAU) WAy

a

TdnunaiSosasANuLUIUSIUTUREINY A
wuiiifiAdeuar 25.0 way 10.9 mudsy el
Lﬁaqmmﬂ@"’dizﬂaumsL,wiastmaﬁmﬁaamwu
wSawmames §elifindosmauiiiufuwuu Feean
nsdunualteyavesindnnuindynuinain
SnsdruveandeiluariufiulsunanieTnuma-
Feoulolowniiznasldldmnyan luunsgedihen
awsdasvuindeayviliindediusunnlelefy
unniiaasesdu luvasiitasdidenldldansd
wuinndedastuesiivsinalelerutiosniniasly
thues Bniaeesiifusznaunslddnilnyissuy

AsHaNnaIn1sausdurengeladine sniu

'
a

HUsENaUNITIEN 5 NiAeswauwuy Aalosi
v & & a 1l
anwaugnsnandunvuldlunamduwuuindeen

wundeluan Aeudildussy Fezdiuiadeuay

AMUWUSUTIUTAIABUY9R Ap Sepay 10.9

191991 2 Usunadleledu wazanuduluinfeNndnluinioswauluunaiiiad (continuous mixing

process)
- Usinalleleduiifiasiesisaeisang q fu @adniudeilansu viedifd) U
o Aa m ¢ n = 5 =z = o g R = =T &
amam ANNUAIBYY 1miLmi%u ’Jﬁl@i@mai BUUTY 10 N3 ’Jﬁlai[ﬁ]w‘]ai WUU 1 ¥aunn FO.l n3U) VLE]ﬂWVIWG]LLUaﬂﬂﬁ AIUYU
SruAnd 5 undl | suenit 10 wift | e1uedl 5 wdt | ewuend 10 wait | Bumeldussita (%)
fog1931n 17.844.5° 12.4435° 14.243.8° 204.8+6.6¢ 25.5+6.8°¢ 16.5+5.1° 3.6+0.1
1 USnadise
. (25.0%) (27.9%) (26.8%) (26.7%) (26.7%) (30.9%) (1.6%)
ATUUY
\WAusegiamds | 21.5+43.1° 16.0+2.3 2 17.8+2.8° 24.8+4.2"° 26.7+4.6 © 22242.7° 2.4+0.4
? ATWEN (14.6%) (14.5%) (15.8%) (16.7%) (17.2%) (12.1%) (16.7%)
Viushednedl | 29.4488° | 235469° 25.7+7.6° 34.8+8.9 © 38.1+10.4 32.1+11.3° 2.8+0.3
’ fdausey (29.8%) (29.3%) (29.7%) (25.5%) (27.2%) (35.1%) (10.4%)
\iuseegedt | 37.5+13.8° | 29.7+10.6° 32.6+12.1° 39.6+8.9 ° 43.8+10.5 € 412454 ° 0.8+0.2
! dausTy (36.9%) (35.7%) (37.2%) (22.6%) (24.1%) (13.1%) (25.0%)
\Audeghands | 81.048.8° | 61.6£55° 71.847.4° gualalle oAl 485422 ° 3.840.2
> G (10.9%) (8.9%) (10.4%) (4.6%) (5.4%)

v @ P T o = PR ' | Sw o @ aad_ o 4 @ = 1 v
maﬂmwLmﬂmNﬂuwagiuu,mmsnnuLLammUimmlaIamumummLmmvmammuamﬂmmwaawimummwauu 95 %; * NUYIANTDYATUDN

AuuUIUTIU (relative standard deviation, RSD 38 coefficient of variance, CV (%) = SD x 100 / mean) Fsusazdiogslaainnisdudiiegie

& 5 90
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f8358u 9 wui1istedamesuuuld 10 ndu Tu

a v

fegefnauLuusatile fusualelefuilaanin

WlnsiasdusgreddodrAgnieada (p<0.05)
\Wa9anLAsealesamasiuseansainiisnas 14
unu1nnin 1 U deldlaaeuiisu (calibrate)

WuRgInumananInga 1ty Tuvaenislesa

P

wasuuu 1 Fousin (0.1 nfu) Iusunaleleugs

o

ALYN19@nF (p<0.05)

o

1133lesinsFuetedidudn
oswnenUsuranndedildiisndntes was
Frdwvoundesethemeaeulumnzauduien
fumgpafanadisiy dundumsdfiuszezina

A5971UYe9ATRIbeSALMas nuIUSUlelenud

Ysuaniintuluyndiegng widiuluglddaay

uanE1 0819l ded 1Ay NI9a@d@ (p>0.05) Ll

a 4

NIFUNUNNSTHAUN A3 BEAEAIMUBUTUTIY

Mleenitdesas 10 nuIMmNEUTENoUNISLIHIY

P

NN BEATANULUTUSIU (% CV) Ao HAsaua

ee

ANUwUsSUTINNNNINSeEaY 14.5
nsnsiadausualelafunieis

laAndsrnnUasniserumeldussiniSeufieu

@

aa Y A a A Y o
ﬂU'ﬂﬁiC‘]iLﬁ]i‘lﬁu Wmﬂ‘dimmlaiamumﬂﬂamEN

Auitu1nsgu Usunaleleduluseganiodiu

vy (Usznaunssen 1-4) wuinlddanuuwnn

#1398
HUS

o w aa

UYAIALYN AN

<

19ided1Agyn19ada (p>0.05) entiu

ABUNISI189N 5 NLAINULANAIIDE195

@
b

3

€

(p<0.05) flosanusinailelefu
funnieriiyalofnanunsasiuld (50 fiadniu
mo 100 NTu) druA1sesazANLUTUTIUNUIE
ANNNNINSesaY 10 WuLReIiy
3.3 Wisuifisuitwaseiilelefufaes
e 9 fudSlaswmstuvasiragiundafidne
3.3.1 ANNAURUSIT AU ITVIAdOU
Usuralelefulusegianded
Anwavaa 3uAs1eidaedang o Taeseuiuan
wpsuiildannsiesgilasilasasdu wang

Tusuin 1 @eile)Fmszilelanulnelvlosanes

Y

A A

aen

a
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'
a
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19
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4. a3UnaNIsANED
Anwvsinalelefuluinderinaulelodiu
Feindesnauiaiuuyn (batch mixing) UALWUY
#oLiles (continuous mixing process) #1833
wnspulannsiulariessiviinalelofuse
Bou 4 loun Fledamesuvutande 10 nfu 33
le3amasuuu 1 Fousn wasiSlodniinauuans
grueliiussia Wednuvuseufisunanis
AnwAuiElasinsdu wuiniBnswaundeuuuyn
ﬁ’mm%wamwumﬁm@: (double ribbon batch
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UTuramidu (semi-quantitative tests) 115U
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