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Abstract
lodine is a key regulator of the body’s basic metabactivity and insufficiency of this micronutniecan lead to goiter as well as
physical and mental disorder in both adults anddrein. To meet iodine deficiency disorders, sattization program launched in
Bangladesh at 1989. Different industries are pddsproduce iodized salts in Bangladesh but theigioal iodine content and
amount of available iodine at consumer level igjurestion. A total of 18 salt samples were analynedell setup laboratory to
determine iodine availability of iodized salts coomty found in the market of Bangladesh. Resulteakthat almost all of the salt
samples given positive results of iodine avail&piit their indication level (p< 0.5). About 61%ioflized salt samples contain 20-50
ppm iodine whereas, 17% salts contain less thap®f iodine and 22% salts contain more than 50 pgoime. lodine stability was
reduced at the average percentage of 8.7, 13.15 &Bd 17.6 in open boiling condition whereas irseaf close boiling, the
percentage was 4.7, 8.5, 10.5 and 12.9 for ConéideRresh, Ifad, Molla and Pubali Fine iodized safespectively at different
boiling temperatures (70°C, 80°C, 90°C and 100tCO)as also found that iodine was less stable dudifferent storing time period.
After keeping in open environment for 1, 2, 3 andiekks iodine stability was reduced consequentty the average reduction

percentage was 2.9, 10.9, 15.5 and 16.9 of Confieldfresh, Ifad, Molla and Pubali Fine iodized saispectively.
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1. INTRODUCTION

lodine is a micronutrient and dietary mineral tigatrequired
for the biosynthesis of thyroxine fjTand triiodothyronine (3)

hormones by the thyroid gland [1]. Adolescents aolilts
need iodine in amounts of 150 mg per day [2]. ledsa part
of thyroid gland hormones that influence to normgedwing

and developing, regulate the speed of basic mesabotreate
the energy and regulate the body temperature, ssistiof
cholesterol, functioning of nerve and muscularutsstc. [1].
Marine foods — sea fish and shellfish — are preremt as
sources of iodine and the oils of those fish arenenicher in
this element. The edible flesh of sea fish andI&ielmay
contain from 300-3000 pg 1/kg on the fresh basispmared
with 20-40 pg/kg for fresh water fish [3]. lodizedlt is table
salt mixed with a minute amount of various salts tioé
element iodine. The ingestion of iodide preventslifie
deficiency. Worldwide, iodine deficiency affectsoaib two
billion people and is the leading preventable caafsmental
retardation [4]. Cretinism is occurred by deficigraf iodine
which is marked by mental retardation, goiter, disar, and
soft bones. Cretinism may also include spastic megsd¢ack
of coordination, and deaf-mutism [5]. lodine dedinty
disorders are a major health problem in Bangladasurvey

by Khorasani SSMA (2005) showed that 41.7% of the
population had symptoms of goiter, 0.5% had congeéni

hypothyroidism and 68.9% had biochemical iodindaieficy
[6]. About 69% of Bangladeshi population had a h&mical

iodine deficiency (urinary iodine excretion [UIE] X0 pg/dl)
(hilly areas, 84.4%; flood-prone, 67.1%; and plai68.4%).
Women and children are more affected than merermg of
broth goiter prevalence and UIE [7]. The Bangladestine
Deficiency Disorder (IDD) survey conducted in 19@ported
that 47.1% of the population had either visible paitpable
goiter (visible, 38.3% and palpable, 8.8%), and®.6f the
children were cretins [8]. According to the repoftUNICEF
(State of the World’s Children, 2001), only 55%hafuseholds
were using iodized salt in Bangladesh [9]. The cage of
household iodized salt consumption has been inederom
44% (1995) to 84% (2006). Prevalence of biochenimdihe
deficiency has been decreased from 70.2% (19938t6%
(2006) [10]. Salt iodine concentration is used agraxy
indicator for iodine status of a population. lodisegiven in
food to prevent the consequences of iodine defigieit is
proved that table salt is, consumed in relativebnstant
amounts (about 10 g/day), the great carrier ofniediso it
proved to be the most reliable way to take in ied[tl].
World Health Organization (WHO) and ICCIDD recomrden
that the amount of added iodine should be 20-4kgngf salt
[12]. In Bangladesh, the optimum level of fortifian is 45-
50 ppm at the production level, 20 ppm at the kstaop level
and a minimum of 15 ppm at the consumption leva].[1
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2. MATERIALSAND METHODS
2.1 Sample Collection and Study Period

Non iodized salts (open salts) and iodized saltgifferent

brands were collected from the local market thraugithe

country and the research was conducted between Apri
September, 2013 at the laboratory of the departrokfRbod

Technology and Nutritional Science of Mawlana Blzsh
Science and Technology University.

2.2 Name of the |l odized Salts Collected as Sample

lodized salt samples were collected from the follmabrands:
Open salt, Shaudagor salt, Bodhua iodized salthRaodized
salt, lodized pubali salt, Dolphin brand iodizedt,skluskan
salt, Dolphin super salt, lodized pubali fine s&ltimber-1
premium salt, Mala iodized salt, Confidence iodizealt,
Molla salt, Confidence iron+ salt, ACI pure safgd iodized
salt, Fresh super premium salt, Molla super salt.

2.3 Measurement of | odine Content

The iodine content of iodated salt samples was umedsusing
an iodometric titration, as described by DeMaeybt & al,
(1979) [14]. At first I10g of the salt sample wasiglged into a
250ml Erlenmeyer flask with a stopper. Then apprately
30ml water was added and swirled to dissolve sattpse.
Further additional water was added to make volurpetai
50ml. Iml 2N HSO, was added and after that 5mL 10% KI
was added. All the salt samples solution turnetbye({except
open salts) which indicated the presence of iodinthe salt
samples. Next the salt sample was put in the danikioard or
drawer) for 10 minutes. Burette stand was preparetrinsed
and burette was filled with 0.005M b&0s;, and adjusted
level to zero. After 10 minutes sample containitask was
removed from drawer, and b&0; from the titration burette
was added until the solution turns pale vyellow. mhe
approximately 2ml of starch indicator solution veakied (the
solution should turn dark purple) and continuerhtihg until
the solution becomes pink and finally colorlessafy the
level of thiosulphate in the burette was recorded @nverted
into parts per million according to the conversiable [14].

2.4 Data Analysis

An elaborate and constructive analysis was madeatn of
the table that represents information about sedeeighteen
iodized salts. Possible cross table analysis betvdifferent
variables have also been done by MS Word, MS Eazgel
SPSS16 programme.

3. RESULTSAND DISCUSSIONS

The main focus of the present study was measuremfent
iodine availability and stability of iodine in iabd salts. In
total, 18 salt samples from the market were andlyZéne
experiment was done with strict controlled enviremmin

well setup laboratory. The study showed measurenoént
iodine availability and iodine stability of the iedd salts at
different cooking and storing conditions.

3.1 lodine Content of the Different Salt Samples

The figure-1 shows the iodine content of Open &ligudagor
salt, Bodhua iodized salt, Ruchi iodized salt, tedi pubali
salt, Dolphin brand iodized salt, Muskan salt, Datpsuper
salt, lodized pubali fine salt, Number-1 premiunit,siklala
iodized salt, Confidence iodized salt, Molla s&tnfidence
iron+ salt, ACI pure salt, Ifad iodized salt, Freshper
premium salt and Molla super salt was 0 ppm, 6:3,p}5.9
ppm, 24.3 ppm, 25.4 ppm, 26.5 ppm, 26.5 ppm, 29:16,p
33.9 ppm, 37.0 ppm, 37.0 ppm, 44.4 ppm, 46.6 pp7 4

ppm, 51.9 ppm, 54.0 ppm, 54.0 ppm and55.0 ppm

respectively. Diagram shows the iodine availabitfythe 18
salt samples these were analyzed and criticallynexed in
well set-up laboratory. It is clear that majority the salt
samples showed required iodine availability comgangth
their indication level (20-50 ppm) (p<0.5). Operit 38 not
iodized. Shaudagor and Bodhua iodized salts coedalass
than 20 ppm iodine, although these two brands atdi20-50
ppm iodine contents in their package. The table alsows
that, 17% salt samples contain less than 20 ppinepd1%
salt samples contain 20-50 ppm iodine and 22%ssaitples
contain more than 50 ppm iodine.

3.2 lodine Stability of lodized Salts at Different
Boiling Temperature

Table-1 shows the reduction rate of iodine stabdit iodized
salts at different boiling temperatures. After ogmiling in
vessel at 70°C, 80°C, 90°C and 100°C for 20 minates
average reduction percentage was 8.7, 13.1, 1561ar6
whereas in case of close vessel boiling the peagenwvas 4.7,
8.5, 10.5 and 12.9 for Confidence, Fresh, Ifad, IMand
Pubali Fine iodized salts respectively. In commaacpce, in
most of the households all the cooking procedurdoise in
the open condition. By evidenced iodine is volatiled heat
sensitive compound in nature. When heated at difter
boiling temperatures iodine stability was graduaikduced
with high heat.

3.3 lodine Stability of lodized Salts at Different Time
Period in Open Environment

Table-2 shows the reduction rate of iodine stabdit iodized
salts at different time period in open environmehtwas
found that iodine was less stable during differgtoting time
period. After keeping in open environment for 1,32and 4
weeks iodine stability was reduced and an averadaction
percentage was 2.9, 10.9, 15.5 and 16.9 of Confeldfresh,
Ifad, Molla and Pubali Fine iodized salts respeddtiv After
keeping the salt samples in open environment fat fand
second weeks Pubali Fine salt showed greater ictatality

Volume: 03 Issue: 01 | Jan-2014, Available @ http://www.ijret.org 471




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

and fresh iodized salt showed less stability. Attdard and
fourth weeks Pubali Fine salt showed the greateline®
stability & confidence iodized salt showed lessb#itg. In

common practice of household table salts is gelyekabt in
open jars or open environment for several weeksthisyway
iodine was lost from salts because of its volatiéure. In
particular, when salts was stored in open envirartnitewill

contact directly with air, moisture, sunlight antther vehicles
and moisture absorbed by hygroscopic impuritiesrdmrtes
to the rapid loss of iodine.

CONCLUSIONS

Almost all of the 18 salt samples collected frore tharket
were given positive results of the iodine availiépibs their
indication level. 2 samples out of 18 showed amni@dontent
less than the permitted level but they are demandieir
brand as iodized. lodine stability was reduced raygooking
at different condition and it is greater in operssed condition
than closed vessel condition. lodine stability isadyally
reduced when it was kept in open environment during
different time period. The concerned authority dtou
establish approaches to ensure appropriate iodntiéidation
and regular market monitoring. Mass awareness awthls
consciousness are the most effective way to avodine
reduction during different cooking and storage dtowl. It is
not solely the responsibility of the government Iluedia,
public representatives and societies must als@$fgonsive to
avoid consuming non-iodized open salt. Finally, ig
recommended that emergency initiatives should kentdy
the government and its related organizations ohaity to
develop specific awareness on iodine availabilitg atability
of iodized salts.
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Fig-1: lodine content of the different salt samples
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Table-1: Comparison table for the reduction rate of ioditadgity of iodized salts at different boiling tem@tur:

Per centage of iodine stability reduction during different boiling temperaturein open
vessd & closed vessd
Name of the
iodized salts 70°C 80°C 90°C 100°C
Open% | Closedy | Open% | Closed%| Open% | Closedy | Open% | Closed%
Confidence 9.5 4.7 16.7 4.7 23.7 14.2 23.7 16.7
Fresh 11.9 5.¢ 17.7 11.9 21.7 11.9 21.7 13.7
Ifad 7.9 5.¢ 11.9 13.7 13.7 11.9 15.7 13.7
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Molla 7.6 3.8 9.6 5.6 9.6 7.7 115 7.6
Pubali Fine 6.5 3.2 9.4 6.5 9.4 6.6 15.6 12.9
Average 8.7 4.7 131 85 15.6 10.5 17.6 12.9

Table-2: Comparison table for the reduction rate of ioditadbity of iodized salts at different time periodopen environment

Per centage of iodine stability reduction during different timeinterval in open
environment
Name of the iodized
salt Week-1% Week-2% Week-3% Week-4%
Confidence 2.7 16.7 23.7 23.7%
Fresh 6.0 17.8 21.7 21.7%
Ifad 4.0 15.9 15.9 17.9%
Molla 2.0 3.9 9.8 11.9%
Pubali Fine 0.0 0.0 6.5 9.4%
Average 2.9 10.9 155 16.9
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