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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 ottbadults and children. lodine deficiency is therld's most
prevalent, yet easily preventable, cause of braimadge. The addition of a small, constant amounddihe to the
salt that people consume dalily is all that is needeéhe main aim of this study was to compare s®m@@nditions
effects on iodine content in different commerc@lized table salt products available in local marked as a
secondary goal to study the stability of the magt tommon compounds of iodine used in salt iodizaround
the world in different storage conditions. Theltggt loss from original iodine content from iodizadt with either
iodate or iodide occurred from storage in expostoesunlight followed by storage in humidity, whilerage in
Perfect conditions in opaque, impermeable contaiaeiopaque lockers away from light and humidity vebd
greater iodine stabilityPotassium iodatshowed more stability than potassiiodide under Accelerated (sunlight
and humidity) and long - term stabiligpnditions(Perfect storage conditions away from light andniity). lodine
loss percentage was reduced in case of iodate 730, 26.67%, and 16.17% in the mentioned storagelitions
whereas in case of iodization with iodide the patage was 52.5%, 47.5% and 35%.
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INTRODUCTION

lodine is one of the most essential trace elenmfentsuman life. Although very small amount of iodirs required
by the human body ,but it has a critical role dew component of thyroid hormones T3, or triiodetinine, and
T4, or thyroxine with iodine involving 65% and 5%8btheir weights, respectively. These hormonesesponsible
for many of the metabolic and biochemical reactionghe body, including those responsible for thental and
physical growth®

Inadequate production of thyroid hormones causediotine deficiency called iodine-deficiency disorsl€¢IDD)

can cause enlargement of the thyroid gland, alsevknas goiter. When iodine deficiency is severegeenic goiter
and cretinism, mental retardation, decreased ifgrtdte, increased infant mortality and other @esi problems can
occur®®@@odine requirements are increased 50% during pregndodine deficienc%/ during pregnancy can cause
maternal and fetal hypothyroidism and impair neagial development of the fet{is® )

Yet iodine deficiency still considers the most coomeause of preventable mental impairment worldwiftle
Recognizing the importance of preventing IDD, therlty Health assembly adopted in 1991 the goaliafieating
iodine deficiency as a public health problem and983 World Health Organization WHO and the Unikéations

International Children's Emergency Fund UNICEF aiffily have recommended universal salt iodizatiosl) as
the main and most cost- effective strategy to @hBD. "
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WHO/UNICEF/ICCIDD (International Council for Controf lodine Deficiency Disorders) recommends tluatine
is added at a concentration of 20—40 mg iodinekgesalt, dependent on local salt intak&® lodine can be added
to salt in the form of potassium iodide or potassiodate. Because potassium iodate has highelistaban does
potassium iodide in the presence of salt impuritiesnidity, and porous packaging ,it is the recomdssl form in
tropical countries and those with low-grade S4#The purpose of the present work was to assessabdity of
iodine content in table salt.

EXPERIMENTAL SECTION

The effect of both light and moisture in the stipibf iodine in iodized salt where studied on Téraifferent
commercial iodized table salt produétsB andC were purchased from supermarket in Syria.

Accelerated and long-term stability conditions haeen applied on 36 samples of iodized table s#it potassium
iodate. All containers have been preserved at rtamperature 25°C + 2 and divided into four equalugs as
follows:

Group1 stored in transparent impermeable container expasasunlight , grouf? stored in opague impermeable
container exposed to sunlight and gr@ugtored in opaque open container exposed to higtidity, while group4
stored in optimal storage conditions in opaque,eimpeable container in opaque lockers away fromt leyid
humidity.

All containers stored for six month. lodine contéoim each product has been determined monthlygusin

iodometric titration.

The reaction mechanism includes two steps:

1. Liberation of free iodine from salt.

2. Titration of free iodine with thiosulfate in mence of starch as an external indicafor.

The research was conducted between November 201&piib 2014 at the laboratory of the department of
Analytical and Food Chemistry, University of Damasc

eSOLVANT & CHEMICALS:

Sodium thiosulfate

Sulfuric acid

Potassium iodide

Ultra-pure water was used for the experiments.

eMEASURMENT OF IODINE CONTENT:

mThe iodine content of iodized salt with potassiwodate samples was measured using an iodometatidiir At
first salt should be thoroughly mixed to ensurd tha iodine is homogeneously distributed in thie 489 iodized
salt is weighted and dissolved in 50ml distilledtevaOnce the salt is dissolved in the measureduatof water,
sulfuric acid 2N(1-2 ml) and potassium iodide 108an{l) is added to the salt solution, which in thregence of
iodine will turn yellow. The reaction mixture iseth kept in a dark place for 5 to 10 minutes to hethe optimal
reaction time, before titrated with sodium thioatéf using starch (2 ml) as indirect indicator. Thacentration of
iodine(gp(lﬁ;alt is calculated based on the titrateldime of Sodium thiosulfate according to the folanmentioned
below:

mg/kg (ppm) iodine = titration volume in ml x 21.15 x normality of sodium thiosulfate x 1000 / salt sample
weight in g.

mwhile the iodine content in iodized salt with iogladetermined using an iodometric titration; iodoentent in
iodized salt with iodide measured according toigmipharmacopeia titration as follow:

Once the salt is dissolved in the measured amdunater, add 40 ml of hydrochloric acid to 20 mitbé solution
then titrate with 0.05M potassium iodate until tbelor change from red to yellow. Add 5michloroforamd
continue titration, shaking vigorously until chiéoom layer is decolorized.

RESULTSAND DISCUSSION
The main focus of the present study was iodineilgtaletermination in iodized salts with potassiuotate or

iodide. lodine content in table salt brands A, Bd & which iodized with potassium iodate measuefdre storage
were (39.13 , 43.36 & 49.7) ppm ,respectively. dtat, 36 salt samples were analyzed, three sanfyes each
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stored brand in four different conditions were mead and the average titrated volume has been .takes
procedure repeated again every month for six moRasults were as following:

Table (1) lodine concentration (PPM) in iodized table salt with potassium iodate A after stored for six months

Accelerated stability conditions

L ong-term stability condition

Time Transparent impermeable Opaque impermeable Opaque open containel  Opaque, impermeable container in
(days) container exposed to sunlight container exposed to exposed to high opague lockers away from light and
sunlight humidity. humidity.
0 39.13 39.13 39.13 39.13
25 35.95 37.01 34.89 38.07
56 32.78 33.84 33.84 35.95
84 31.73 32.78 30.67 34.89
109 29.61 31.73 29.61 34.89
140 28.55 29.61 27.49 33.84
171 25.26 27.49 26.44 32.78
Table (2) lodine concentration (PPM) in iodized table salt with potassium iodate B after stored for six months
Accelerated stability conditions L ong-term stability condition
Time . Opaque impermeable Opaque open containeit ~ Opaque, impermeable container in
(days) Trar_lsparent mpermeab]el cgnt?:liner el?(posed to peipose%l to high opgqﬂe Iockgrs away from light and
container exposed to sunlight . L L
sunlight humidity. humidity.
0 43.36 43.36 43.36 43.36
25 39.13 41.24 38.07 42.3
56 37.01 38.07 37.01 40.19
84 35.96 37.01 35.96 38.07
109 33.84 35.96 34.89 37.01
140 32.78 34.89 34.89 35.95
171 30.67 33.84 32.87 34.89
Table (3) lodine concentration (PPM) in iodized table salt with potassium iodate C after stored for six months
Accelerated stability conditions L ong-term stability condition
Time Transparent impermeable Opaque impermeable Opaque open containel  Opaque, impermeable container in
(days) container exposed to sunlight container exposed to exposed to high opague lockers away from light and
sunlight humidity. humidity.
0 49.7 49.7 49.7 49.7
25 46.53 47.59 45.47 48.65
56 44.41 45.47 43.35 47.59
84 42.3 43.36 41.24 45.47
109 40.19 41.24 40.19 45.47
140 39.13 40.19 38.07 44.41
171 37.01 40.19 38.07 43.35

So iodine loss percentage from iodized table skt potassium iodate after stored for six monthadoelerated and

long term stability conditions was:

Table (4) iodine loss per centage from iodized table salt with potassium iodate after stored for six months

Transparent impermeable Opaque impermeable Opaque open containe Opaque, impermeable container in
salt 1Sp P ; container exposed to exposed to high opaque lockers away from light and
container exposed to sunlight ) - T
sunlight humidity humidity
A 35.4% 29.7% 32.4% 16.2%
B 29.3% 22% 24.2% 19.5%
C 25.5% 19% 23.4% 12.8%
Average 30.07% 23.57% 26.67% 16.17%
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Figure (1) Storage condition effect on iodine loss percentage in table salt iodized with potassium iodate after six months

The second aim from the present work was to compare the stability of the most two commcompounds of
iodine used in salt iodization around the worldlifierent storage conditions which are iodate atide.

Considering the use of potassium iodide is notlalke for salt fortification in many countries, iadd salt with
potassium iodide was prepared manually.

lodine content in iodized salt with potassium iadicheasured before storage was (0.65) PPM aftengdd65g
potassium iodide to 1 kg of non-iodized salt. Thecpdure repeated again every month for six morRlesults
were as following:

Table (5) potassium iodide concentration (PPM) in iodized table salt with potassum iodide after stored for six months

Accderated stability conditions long-term stability condition
Time transparent impermeable opaque impermeable Opaque open container Opaque, impermeable container in
(days) contain[e)zr ex osepd to sunlight container exposed to exposed to high opague lockers away from light and
P 9 sunlight humidity. humidity.
0 0.65 0.65 0.65 0.65
25 0.581 0.6142 0.5976 0.6308
56 0.5146 0.5644 0.5478 0.5976
84 0.4482 0.5312 0.4814 0.5644
109 0.3984 0.4648 0.4316 0.5146
140 0.3486 0.4316 0.3818 0.4648
171 0.3154 0.3818 0.3486 0.4316

So iodine loss percentage from iodized salt wittapsium iodide under storage conditions:was

Table (6) iodine loss percentage from iodized table salt with potassium iodide after stored for six months

transparent impermeable | opaque impermeable container opague open container | opaque, impermeable container in opaque
container exposed to sunlight exposed to sunlight exposed to high humidity lockers away from light and humidity
52.5% 42.5% 47.5% 35%
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Figure (2) Storage condition effect on iodine loss percentagein table salt iodized with potassium iodide after six months

As stability comparing between of the most two common compounds of iodine usedaih iodization in same
storage conditions we find:
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Figure (3) lodine content loss per centage from iodized salt with potassium iodate and iodide respectively after six months

The purpose of this study was to assess the efféctorage conditions on the stability of iodimeiddized table
salt products which fortified with potassium iodateodide.

Length and choice of storage greatly affects thénmlevels in salts.

Among the three selected Accelerated stability @, the effect of sunlight in particular showbe highest loss
in iodine levels from the original iodine contentiodized salt with iodate (30.07%)or iodide (52)5fdlowed by
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high humidity which resulted in considerable logodine content (ranging from 26.67% in case afate to 47.5%
with iodide).

The perfect storage conditions whereas iodized maiserved away from sunlight exposure and high idhtyn
reduces the amount of iodine loss and showed gréadee stability (16.17% in case of iodate and/a%ith
iodide).

In the stability compartment of the most two comnsompounds of iodine used in salt iodization iodatd iodide;
potassium iodate showed more stability than pataséddide under both accelerated and long — temabilgy
conditions.

These results Coincided with the following studies:

eA comprehensive review of the literature by Kell{963) concluded that the stability of iodine intsil

determined by (i) the moisture content of the satl the humidity of the atmosphere (ii) light,)(ieat (iv)

impurities in the salt (v) alkalinity or acidity ijvthe form in which the iodine is present. He doded that the
iodine content will remain relatively constanthitsalt is packed dry with an impervious liningd &ept dry, cool,
and away from light:”

eDiosady L.L. and his colleagues (1997) studiedsttadility of iodine in iodized table salt and foutiht moisture
plays critical role in the stability of iodiH&?

eln a later study Laar C and K.B. Pelig-Ba (2013)rid the Salts storage greatly affects the iodiwel$ein salts be
it iodated or noniodate®

CONCLUSION

In this study, we evaluated storage conditionscéff@n iodine loss in iodized salt products whicHized with
potassium iodate or iodide. Our results showed $itatage condition had noticeably effect on iodamntent
stability, and to ensure the effectiveness of I@zdl iodization programs we should determine iedosses from
iodized salt under local conditions of packagind atorage.
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