=< I A . av d . .
MIANYIATIA UL Intervention study JUHVUNITIVeT U Quasi experimental

9
Jd v A

design HUUNIINADBINGNIABITLHZE1D (One group time series design) 1AsTINYU 52 a9A Al

) wedny1szausg le TedunazgluuumswanloToAulumsaSuludrsvuz yeduy

= I d" = o = 3 o
) AnvanuiuiemernuvessialeToaulumsnaunazogm NS nBIVOIETHEY
(3) Ysziiumseeniunua sz amdudauesiusignidiusg lo Todu (4) Anuinisim
=y 9 k) Y 49’ [ ' 9 v Y
519 lo Toauludusvaeneduluilonarsiunezensadlosdtuud ludyninisviasia

ToToaulwandvaououlugudianianlu sunsoues saniameslnil 1anie Lilagld

9
v A v

PnaleTeaulutlaanziludidia
as = 3’; dy [ A d' Y o =
FmsAnwasatiuaily 2 szee Ae szazn 1 1dun (1.1) Mswanaseay'le Tedu
9
TaelFuilsdswaransilsznouTldmdonloToan (1.2) Anvanuihuiloferduvessg
g
ToToduluamswau Tasdszimivandudseansmsulsdsrvvesdsuia'leo Toauludiodia

A < o o 1 = < o 9
FITHAUNFUINUITUIU 10 1IDYIN (1.3) ﬁﬂ‘kl']'ﬁ]']fgﬂ']ﬁLﬂ‘Uﬁﬂ‘H'ﬁJE]Qﬁ"]ﬁWﬁ'llIﬂfJﬁlsb'

a

< ' § '
fnﬁﬂ']ﬂﬂglu@']ﬁ,!ﬂ']j!ﬂuﬂli‘!ﬁﬂ']’ngﬁ\icﬁqmwﬂu 0, 5,25, 35,45 ag 55 E]\iﬁ““])'a!,%ﬂﬁ Hasguy

Y

S o ] A a J = A I A a
musediuiodnsiziSua leToAulumswaunnifowduszezina 4 wou (1.4) Usziiin
| 3 3 Ao 3
anwitanelalumslduildridwausig leToAuludmihngudinianivhmsfinyg souns
a 1Y v @ a { J <3
Usziiiumssonsunedmiszamdudavostnudrgniaiusig lo Teauludmihngudian

< { o 1 o
Laﬂﬁﬂ’]ﬂ’]ﬁﬁﬂ‘]ﬂ’] 9 UV LAZINYAAANIYUBN T1UIU 200 AU

=

szazd 2 14un 2.1) nsteneaitmsvyAudiusuaiusg le TeAuundimi

< A

=] Yo A Yy 9 Y a = ,i’ o Y 13 o 1 =
AUYANIAN LW’[’ﬂﬁﬂ?LMUﬂﬁﬁﬂ/@]M‘Unm11?(311‘51@‘1’61’0@uﬁlum’)ﬂaWﬂﬂujﬁllﬂlﬂﬂﬁﬂﬂﬂulﬁEJL!

U

Tugudidnianilunat 418eu Tasiiflhwmanelunisaiy fe Iu5inaleTeduludgn

U

|

o 1 9 Iy d' < v 1 =1 a 9 % 1
i 23.08 luTasniuaedgn 100 n5u (Henionouiseuys Inad1iszaua 130 nSuso
9 9
1o (wavnmadsdavndeedu) szl 1dsule TeAualszauna 30 TuTasnsy wio 1 lu 3 veq
9 ~ ' o fd & A o = A o -
ANAeIN1s lo ToRuluuaaz i) (2.2) guadnianisiinisaneiiisiiau 9 uva idnienou
= ~ Ea=1 < g’/ 1 1 a 9 a = ~ A (%
Sou 01g 2-5 1 YoIUAANANNG 9 K NEUMITUS Inataiusig loTeau (M 0 Hou) A
a 9 a = 9y A A A A A o
M35 Inathaaiusig leTeau luuda 2 uaz 4 i@ou (M 2 Wounaz 4 Hou) 11U 280, 288
o o ] % o % 1 ;’,’, < @ 1 < Y]
1Az 296 AU MNAIAY MINMTFIINWIT Tadauge saunanudledntladnzusuanionou
=~ A A g’; A a a =~ 9 1
Fou N 0,2 uaz 4189u357u 3 A5 tedszluwamsasu leTeauludideniz Insuinis

vodloTeduTasnarsanaintsuna e Toau luilaan:



v ' Y
pamsane luszezi 1 wud (1) Jluuuaswan leToAunwauau de uiledrnud
naus1q loToau tasou TaonauTddmFouloToran lumauilsdraudr i lduds nazimi
aa A a Y 9 A ) ¢ 3
vssywesogiiiiontadiin 2 vua auaavestieand s lslumsyadnvesgudian
3 A o [ [ U 9 J Y Y Yy 2
1an v YUIAVITIFOIAL 0.2 NTU 1Az 0.6 31 dadrudnasasuilindwausigloTodu
A 9 g I A9 Y v 3 ' Y Y Y
Wl lumsyednvesgudaanian Ae 912815 145 050 (1 dreaduan) aeudlsdrudmausig
ToToRu 0.2 n§u uazd12a15 430 051 (1 §read9lng) aeudlsdridmansigleTofu 0.6 n5u
% 1 'o 3 ¥ o
(1.2) st wansig leTeAuil le TeAunszarearedwaiuaneiinumiuiiofodnua

r'd v
TasfidulszansmanlslsrvveafFina leToauluudleiguiu 10 de1e iy 6.00 (1.3)

=1

S o Y 9 FY = a ' = <
Enfalfnﬁ!,ﬂ‘ﬂﬁﬂ]elTLL‘]JQGUTJL%WNﬁ'ﬂJ‘EWQ‘lE]IE]QUW UNHUISHIN 5-55 DA ALBYT FINITDNDY

q

(% 4

1 a a I a =Y
ldedradou)szanm 3 wou Tuussyiusivtiaszgiiionrlesataaiin TaslSumleTedu
A Y [ 1 d‘ [ 9 1 o Y A 9 Y [ 1 =
aundeluuiladenarnneoniuld misuiesas 90 naUTNAULazuiladInaiinw

9
o a 4 a A
Uavansanyeyaunsennyia (1.4) uazanuiane lvlums 1guildsuasusig le Todwu
vy Y A /d & A Y 9 A ~
wu mihguadndniinnuseuluanuazainlumslduilaasyloTedu anwasnu
v J 9 9 9 = ) @ a )
nazANNEsUYeIUss s utvewdlididwansig lo ToAu dmsumsisziiunmsesousy
v W 9 Y a = g 1 Y Y A C=] I 1
nmadszamdudgvestiudgniasusig leTodu flungudmingudidnianuazngu
Y 9 9 % 9 9 a = ax 9y Y 9
yanameuen #3141 gnageulimssensudrusigniaiuloTodu Tasisnislauiled
9 a = d' [ ds!
Bueiusg le ToAunwamuy
= A 1 Y Y A /d 3 A 9 an 9
pansAne luszezi 2 wu 2.1) Wmihagudananiinnudnlaizmayedinlae
[ Aa oA I 1 4
Tdudlad i wansigle Todu nasiumsousuuazansodfiaai lmiued e iesain
a ¢ = Yy A A Ag /s 3 & \
Hansansznlsua leTeduvesinudgniaiusia lo ToAun U INAUAANIANTY 9 1A
Tusena19 4 @ouNMIMTANYT YA unaeluesi9 2 AoUNTN HAZHI9 2 1RBUNAL 1NN
o 1 ] o w % ' I
22.74%556 uaz 23.7224.51 lulasnsuaed1agn 100 niu awdray Felianiuldaiu
dhvwe 2.2) 1diinsisziivmaveanisiasule Teauludiisiaelsua leToaulu
< v o T { a ] [
JaanzlumnnoudsFownmznguiiidsualeToauludaaz luszautiosndi 199
o 1A { < g‘z o ' [
lulnsnSunedans 1 o weu vaznudaaz laasy 3 AT9 11U 138 AU WU ANTEFIU
= < [ = [ [ 1 ~ A [
yoslsum o TeRulutlaanzveuanisnouFoulunguaina1d #1 0, 2 uag 4 1@ou MIAY
137.05, 163.40 11a¢ 190.45 luTasnsuseans muaay TasaisegiuvesdSunaleToaulu
I ] a 9 9 a = A ~ A éq’ [ =
daanzveuanrainsvs lnadrudigniasuleTeaulu@oun 2 uaz 4 Wou geued1all
Y
v o w aa o T <3 v o
WodANINEDa (p<0.05) UONINUTINLIAME InFUINTVRUANToNOUTIUTTZAUNIY

2 A o A g
TaruMsavuoMeuR VT UAUMTANE



' a o s a o [
a3l 1 maasmainldanmsdne fe udlsdduasusig leToAudmsuldluns
=y { a A Aa o [ g Y] o
3y loToauludrausalivsualeolofu 57.65+3.47 Haansuaeiiniinuils 100 n¥u
3 a 1 = Y Y A [ -4
AN Uz nIN 5-55 osausaiTed Iaogadesilszanm 3 mou Tunssyius
a a A & a AW a [ 4 4
riiaozgiitisuvlpeatlaaiin lasliningaunazyssynanlssuwedas 40 wag 50 4a13A
ABYOIVUIA 0.2 1A 0.6 NTU MUAIAY
Y Y Y Y a = y & v QaYE o 1A
mans 1udlsddudiusig leTeaulumsysdnlulionarsiulianienouou
a I A 1 o Y = g‘/ ) Y
U3 Inaudluna 4 @ou wu i ldnnz InvuinisvesleTodu saunsnldnng Inyuinis
S w1 J { @ 1 o 1A
Twandenouieunguniivsinale Toauludaangluszaudosnii 199 luTasniudedasa

Y
VUIITA Y



Abstract

This study was intervention study and Quasi experimental design of one group time series
design was used. The objectives were (1) to develop iodine fortified flour and study iodine
fortification level in flour, (2) to study iodine homogeneity including its shelf life, (3) to evaluate
sensory testing of iodine fortified cooked ordinary rice, (4) to study whether iodine fortified
ordinary rice could prevent or improve iodine nutrition of preschool children in child day care
centers in Om Koi district of Chiang Mai province using urinary iodine as indicator.

Methodology of this study could be divided into two parts. In the first part, the study was
carried as follows (1.1) iodine fortified flour was developed using ordinary rice flour and
potassium iodate, (1.2) iodine homogeneity in the developed iodine fortified flour was assessed
from the percentage of coefficient of variation of iodine levels in ten samplings of iodine fortified
flour, (1.3) shelf life of iodine fortified flour was evaluated in accelerated condition at 0, 5, 25, 35,
45 and 55 degree Celsius, whereas iodine contents in monthly random selection of such flour,
were determined for a period of 4 months, (1.4) Usage of iodine fortified flour satisfaction
evaluation was done in the studied child day center officers. While iodine fortified ordinary rice
acceptability test was done among 9 child day center officers and general people of n=200.

Methodology in the second part comprised of (2.1) the usage of iodine fortified flour was
transferred to child day care center officers who cooked rice during lunch time for preschool
children for 4 months. The fortification aimed to have iodine level of 23.08 microgram in 100
grams of cooked ordinary rice. When rice consumption of preschool children was 130 grams per
lunch meal per person (result from survey at the beginning of study), iodine fortified rice could
provide 30 micrograms of iodine which was equal to one third of daily requirement, (2.2) there
were 9 child day care centers in Om Koi district of Chiang Mai province participated in this study.
There were 280, 288 and 296 preschool children aged 2-5 years at the time, before eating iodine
fortified rice (0 month) and after eating such rice for 2 and 4 months (2 and 4 month). Weight,
height, and casual urine samples were collected at 0, 2 and 4 months, to evaluate the effect of
iodine fortified rice on iodine nutrition using urinary iodine as indicator.

Results of the study could be summarized as follows: (1.1) the developed iodine fortified

flour was prepared by mixing potassium iodate with gel of ordinary rice flour, after drying, it was



packed in sealed aluminum foil package of 0.2 and 0.6 grams depended on cooking process of
child day care center. The using ratio of rice and iodine fortified flour in child day care center
were: rice 145 grams and iodine fortified flour 0.2 grams; or rice 430 grams and iodine fortified
flour 0.6 grams, (1.2) iodine fortified flour was homogenous with %CV of iodine levels in 10
randomly selected flour of 6.00, (1.3) shelf life of iodine fortified flour at 5-55 degree Celsius was
at least 3 months in the package of sealed aluminum foil with remained iodine level in flour at
90% compared with iodine content in the flour at the beginning and such flower was
microbial safe. (1.4) Nine of child day center officers satisfied with the usage of iodine fortified
flour including its durable and good-looking packaging. lodine fortified rice was well accepted
among 9 child day center officers and general people.

Results of the second part of study were (2.1) after training, day care center officers could
follow rice cooking process with use of iodine fortified flour. It was shown by iodine contents in
iodine fortified rice, collected from 9 day care centers in every 2 months. The values were
22.747%5.56 and 23.7214.51 microgram per 100 grams cooked rice, respectively, which were
closed to the target value, (2.2) evaluation of the effect of iodine fortified rice on iodine nutrition
was done only in a group of preschool children who had urinary iodine at 0 month less than 199
microgram per liter and had completed urine collection at 0, 2 and 4 months of n=138. The
median of urinary iodine at 0, 2 and 4 months increased significantly with the values of 137.05,
163.40 and 190.45 microgram per liter, respectively. In addition, those preschool children also

had improved nutritional status at 4 month compared to those at 0 month.

In conclusion, the product from this study was iodine fortified flour for cooking ordinary
rice. It contained 57.65+3.47 milligrams of iodine in 100 grams flour and could be kept at 5-55
degree Celsius for at least 3 months in the package of sealed aluminum foil. It cost 40 and 50
Satang for 0.2 and 0.6 grams packages.

The results showed that using of iodine fortified flour during cooking ordinary rice during
lunch time in preschool children within 4 months, could significantly improve iodine nutrition
including nutritional status of preschool children who had urinary iodine less than 199 microgram

per liter.



