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ABSTRACY

This study evalyates the stability of various iodine com-
pounds in processed foods. Samples of iodized salt {NaCl]
containing potassium lodide, potassium lodate, or caleium
fodate were used in experimental batches of bread, frank-
Jurters, and porato chips prepared wpically. No flavor or
processing abrormalities were found. Iodine stability was
generally acceplable for all lodine compounds, with at least
50-80% retention af ivdine throughout processing and stor-
age.

INTRODUCTION

Some jodine deficiencies persist in the United States
despite the extremely small requirement of 140 micro-
grams per day for an adull male {Food and Nutrition
Board, National Research Council, 1963) and despite the
fact that adequate ioding has been available through the
use of iodized rabie salt for almost 50 vears. The White
House Conference of Food, Nutrition, and Health (1969,
p. 60) recommended thatindustry, government, and other
agencies develop a program to encourage the public to use
iodized salt. '

The trend in U8, food pallerns has been toward in-
creasing use of industrially processed and prepared foods,
which are pre-salied with non-iodized salt. These foods
are replacing food previously salted at home, often with
iodized salt. Thus one apparent sofution to possibie lodine
deficiency problems would be a selective iodizaten of pro-
cessed foods.

EXPERIENCE WITH SALT ADBITIVES

Food processors, however, have been somewhal reluc-
tant to deal with jodine fortification of foods for various
reasons. Besides the normal problems of quality control

involved in adding precise amounts of an iodine-contain-
ing substance, there also undoubiedly are fears of adverse
effects upon foed processing, appearance, flavor, and odor.
Although Joslyn and Timmons {1967, p. 95} commented
that iodized salt should not be used in food processing, we
have been unable to document their claim of adverse
effects on color and favor of food products, Kojima and
Brown (1955) found no undesirable effects from the use of
1odized salt in canned tomato juice, bulk or canned sauer-
kraut, eanned green beans, canned whole kernel vellow
comn, or bottled pickled olives.

According to F. C. Lamb (1972, personal communica-

* tion) of the National Canners Association, the canning

industry had opposed the use of iodized salt because of an
observed interaction with tinplate. However, Bl Wakeil
{1558} established that this reaction was due to the pres-
ence of sodinum thiosulfate, which is no longer used to
stabilize potassinm iodide in odized salt,

This article presents an evaluation of the effects of io-
dine from various sources upon food processing including
the determination of iodine stability during food prepara-
tion and siorage.

PREPARATION AND ANALYSIS OF SALT
SAMPLES

Preparation

Batches of lodized salt were prepared with potassivm
iedide, potassium indate, and calcium iodate as sources of
iodine. Dendritic salt (NaCl) was selected for several rea-
sons, mainly its non-caking charecteristics and its ability
to adhere to potato chips. Bolh potassiom iodide and
potassinm iodate were added to the salt as a water sole-
tion, Since potassium iodide in salt is subject 10 oxidation,
it was stabilized as is normal for iodized salt, by mixing
with 4 grams of dextrose and 0.55 grams of sodium bicar-
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bonate per gram of potassium iodide. Because of the lim-
ited water solubility of calcium iodate, it was incorporated
into the salt as a solid, with 0.1%: propylene glycol added
to prevent scgregation.

The elemental lodine level in each iodized saly, as
shown in Table §, was 0.0077%, equivalent to the normal
0.01% potassium iodide level in iodized table salt. After
preparation, each salt sample was analyzed to verify the
iodine content; each was reanalvzed at the time of usage
in & food.

Analysis of iodine in foods

Todine analyses were performed on finished food prod-
ucts by Shuman Chemical Laboratory, Barttle Ground,
Indiana. The analytical procedure involves combustion of
the food 1 an oxygen stream, with absorption of the prod-
ucts in a sulfunc acid-chromic oxide mixture. Addition of
waicr to the acid mixture, followed by boiling, oxidizes ail
iodine to iodate. Phosphorous acid, arsenious acid, and
hydrogen peroxide reduce the iodate, and the iodine and
the hydroidic acid are distilled into an alkaline solution,
lodine conlent of the distillate is measured by its catalytic
effect upon reduction of ceric sulfate by arsenious acid.

FOOD PRODUCTS TESTED

Bread, potato chips, and frankfurters were prepared
with the various iodine compounds, and analyzed before
and after storage.

Bread

Loaves of white bread containing 2% of each of the
provided salt samples were baked by the Amenican Insti-
tute of Baking, Chicago, llinois. They were prepared in
the normal manner and observed for possible abnormali-
ties in fermentation, appearance, aroma, and taste,

No difference was observed in fermentation time, proof
time, internal appearance, taste, or aroma among control
and iodized bread samples. Iodine stability was checked 2
days afier preparation of the bread and rthen after 10 days
in freezer storage. As shown in Table H, iodine reteniion
is surprisingly good—at least 70% reiention throughout
baking, freezer storage, and air-drying (in preparation for
todine analysis).

TABLE |
Analysis of todized Salt Samoles
Additive L evel

Source of lodine todine Level

in Salt {%) in Satt {%]
Potassinm iodide® G,0100 0.0077
Potassium iodate 30128 0.0077
Calcium rodute 0.01:8 0.0077

EStabilized with dextrose ana sodivm bicsrbonate.

TABLE 11
lodine Stability in White Bread®

todine Concentratian® ledine Retwmntion®

ippm) {%)
2 days Aftar 10 2 days Afer 10
lodine Additive aftar davs in after days in
preparation  Treazsr  preperation freezar
Potassium iadide 1.14 1.09 76 73
Potassiurn icdate 1.24 1.0 BO pis)
Caleium iodate .10 1.1 13 Fa

AA values adjusied 1o 2.00% salt ¢contant tor sasier camparison,
Blarrectad for ieding contant of conirol {0.38 ppml,
CBazed anty on iodine added with sait

Potate chips

Potato chips were produced by the Frito-Lay Research
Depariment, Irving, Texas, using the salt samples added
at the normal 2% level. The prepared chips were stored
in an unheated room in multiple plastic bags protected
from light.

The samples of porato chips were analyzed for iodine
content atter 7 weeks and 13 weeks of storage. The results
are shown in Table 1I1. Since salr content varied some-
what, all iodine values in the table have been adjusted to
2% salt for easier comparison of resulis. The low value for
potassium jodate at 13 weeks probably represents analyti-
cal difficulties. Taste panel tests 4 weeks after preparation
of the chips showed no significant flavor differcnces be-
tween iodized and un-iodized chips.

Frankfurters

YFour lots of frankfurters, both iodized and un-iodized,
were made by the Swift Research & Development Center,
QOak Brook, [linois, m a manner typical for the industry.
Puring preparation of the emulsion, the meat batter was
observed carefully for any atypical change; none was
noted. The frankfurters were stuffed into cellulose casings,
smoked using nataral smoke, chiiled overnight, then

TABLE Hi

iodine Stabitity in Fotato Ghips®

tedins € oncentration? lodine Retention™

tppml (%)
todine Additive 7 wesks 13 weeks 7 weeks 13 weeks
Potassiem indide 1.14 .94 g2 67
Potassium iodate 1.22 a.n a1 ag<
Cafciurm iodate 1.19 1.12 77 F3

A values adiuster to Z.00% salt contens for sazier comparison,
Barrected for iadine content of e coniral (0.28 ppmi.
“Baged anly on icging added with saik,

Halue out of tine, apparently due 1o enatytcat difficutty.
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TABLE 1V
fodine Stabifity in Frenkiurters

lodine Retention®, {%)

odine Additive Frozen® Refrigaratad® Preparad®
Patassim indide 46 4t 93°
Potassium indata 64 53 85
Caicium iodate 41 60 52

g ased only ypon iodine sdded with sakt,
OErazen tor 18 weeks,

°F razen for 20 weeks, thea placed in sendwich bags and refrigerated
a1 42 F for 10 days.

SErozen far 22 weeks, then thawed at room temperature ang pre-
pared by simmering in hat water far & minutes.

Batue aut of Hne, apparentiy due to anabytical difficulty.

peeled. Samples from each lot were inspected and found
to be typical in texture and cure-color development. The
same was true after heating in simmering water for 5
minuies. As for flavor, the frankfurters containing calcium
iodate were described by one or two tasters as atypical,
slightly bifter or astringent. Even this batch, however,
received a good flavor rating. bt may be that relatively
inschuble iodine sources, such as caletum lodate, are unde-
sirable because they are not sufficiently distributed
throughout certain food products.

The remaining frankfurters were packed it polyethy-
leme hags and frozen, then kept in freezer storage for 20
weeks. Todine content was checked afier the prolonged
freezer storage, then afier refrigerator storage for 10 days,
and again gfter preparation in hot water. The results are
shown in Table IV, Again, one todine value, that for potas-
sium iodide in prepared frankfurters, is clearly out-of-line
and undoubtedly resuits from analytical difficulties.
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CONCLUSIONS

No flavor or processing abnormalities were found in
this study, and iodine stability was gencrally acceptable
for ali iodine compounds, with at Jeast 50-809% rerention
of iodine throughout processing and storage. Of the com-
pounds tested, only potassing iodide {which is used for
wdizing table salt) has Food and Drug Administeation
approvat as a sonrce of dietary iodine. This study therefore
indicates that:

1} Iodization of processed foods is feasible,

2} Salt s an acceptable carricr for the iodizing addi-
five.

3} Potassiam iodide is a practical and reasonably sta-
ble iodine source.

Although the desirability of jodine fortification of com-
mercial foods is a separate and complex nutritional prob-
lem, this study shows that such fortification is feasible.
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