194719

o e A’A = ' v 1] = ar = & 2 P 9 B
MAEAnnsEENusse ud leleiu Aantd waswdnluininunisinfeusssswefwes
a < aa| <4 ] -3 =l et < = :I/ o Pl :
899178 IneAnAsnmardauuisfumaadn nFauma ATmsefeuie 1 ARfUNTIRRaLMAdY
' bd =i z <l o t 4 - ar - ¥ 3 lﬁ' Ry <t ar =t
Wi MsedtuisafiREani it uaninuasfinsesiatihsige nnsfilelafuuacdanc®ly
v A d‘ 2 <H e & k7 2 Y o & 1 k4 -l Rl - [ 4 L -]
111 wdriufionld Ae Wugasswanst daidn) wasiuguwdt damtien)  ustatisweduef 4 1tinfa
flour Fduasditamilion  starch ddussinwiien drnindeusiou four arfilBnalaledugends
2/ n; il b 4 1/ ar & dl < 2 - & o ] < 1'% = 1
dniirdausins starch  wardinaugasevanst Mindausotaanafaiatinsi Bunudincdgand
1 ARBLRLGUNS 1(p<0.01) npdofainlalafuuasfans@nnmmesssidfinulalafuaglugos
v
46.73-50.67 hiinsnfsiatne 100 nfi wninuwky  uardans@lutns 5.48-6.42 Hadnfisiadnn 100 niv
g o 2 g ;2 o d‘ bl )% k7S 2 bt 4 < =l
vwinuis uanannil fuvugrasamanifiindausion fiour F1adh  ffasacnisaandsrenifnalalenu
wAEgWige (p<0.01) uarifeusrmramdsreninnnlelefiu@s. 16%nRunnufIns8(96 .65%maw
3 < li' Pk 4 2 3 d‘ - al . =t = =l
NAN ARBATEEZIAUAL 10 e Agnunivies Fniinlalefutacdint@ynmmasssiBnnlatleiu
v v
(40.19-51.41 WulAsnidn 100 nFu tiwinuia) uazdans@ (4.79-6.69 Hadnidng 100 ni winuwia)
masnleladu Ainsd wazwdnludiniugrsamant Rvdausing flour dradh v diadn
2 v
HIUMIAN UATMT WUd) FasasmeAsATedLss s 3 slinilureudngenentlutos 88.15-93.80 %
- Py - . Y - o g Y e g , e
RRBATELTIINT 6 1Hau Ngruuniives wudt Vinosdlelasu finsd uscmdnniludndiegiugom
Fiean1s (114 3 winses Thai RDA) usziiavinnismasaudnusnilszamdnds daiugaasmanii
= - ar <l & «l -~ * ] o P -
winlalenu dainsd uszimdnilazuuunisueniuegludassanitn unanfeaniunin
- N & v al = ol e o ' > - 4
dounnainuiens lwwdadnolaunir@any  asiinrgoyRedans@ussuniniunaunisuge (3
naumMMaany) WewuumeuiunIsAfeusTTNAY AaluAmrEndIns@sauienas 20 viahulfuno

120% 194 1 W 3 Thai RDA walvidniiuinudans@nausianis



194719

This research investigated the processes for fortification of multiple trace elements (iodine, zinc and
iron) on rice grains by coating with natural polymers. Two methods of fortification (namely single coating and
multiple coating) were compared. It was found that single coating was better than muiltiple coating method
because the former resulted in less broken rice grain. lodine and zinc were fortified on two varieties of rice grains
(Klongluang1 (KL1) and Prae1 (PR1)). Four types of natural edible polymers were used i.e., normal rice flour,
normatl rice starch, glutinous rice flour and glutinous rice starch. The results showed that KL1 and PR1 coated
with rice flour contained higher iodine content than those coated with rice starch. Enriched KL1 rice had more
zinc content than enriched PR1 rice (p<50.01). The average iodine and zinc contents of ali fortified rices were
46.73-50.67 [Lg/100g rice on dry weight basis (dwb) and 5.48-6.24 mg/100g rice {dwb), respectively. KL1
coated with non-glutinous rice flour had the highest percentage retention of lodine (p<0.01) after rinsing with
water. When the fortified rices were cooked, KL1 coated with non-glutinous rice flour had the highest percentage
retention of iodine (94.16%) and zinc (96.65%). After 10-month storage at room temperature, every fortified rice
samples had iodine 40.19 -51.41 {4g/100g rice dwb and zinc 4.79-6.99 mg/100g rice dwb.

Non-glutinous rice flour was chosen for coating of iodine, zinc and iron on KL1. Effects of rinsing and
cooking on percentage retention of trace elements in the fortified rice were investigated. it was found that fortified
rice retained high trace elements content (88.15-93.80%) after rinsing and cooking. The results showed that the
chosen process of fortification by coating was efficient. After 6-month storage at room temperature, iodine, zinc
and iron contents were in the required range (1/3 of Thai RDA). Sensory tested by twenty panelists showed that
the fortified rice products were rated in the range of moderate to high acceptance level .

Enrichment by spraying method was also studied. it was found that substantial zinc loss was resulted
during the production (spraying step); therefore, higher amount of zinc must be added into the polymer

formulation when compared with the normal coating process.





