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T SOME I0ODINE DEFICIENCIES persist in the
United States despite the extremely small requirement
of 410 pg/day established by the National Research
Council (1968} for an adult male and despite the
fact that adequate iodine has been available through
the use of iodized table salt for almost 50 years,

The White House Conference on Food,  Nutrition,
and Health (1969) recommended a study'of the al-
leged indine deficiency problem in order o determine
how much supplementation might be required in food.
No conclusions have been reached to date.

The trend in U.S. food patierns has been toward
increasing usge of industrially processed and prepared
ioods, which are pre-salied with un-jodized =salt. These
fopds are replacing food previcusly salled st home,
often with ilodized salt. Thus one apparent sclution
to possible Jodine deficiency problems would be a se-
lective jodization of processed foods.

FROCESSORS RELUCTANT

Food processors, however, have been somewhat re-
luctant to deal with jodine fortification of foods for
various reasons. Besides the normal problems.of qual-
ity control involved in adding controlled amounts of
an jodine-containing substance, thate are aleo undoubt-
edly fears of adverse effects upon foeod proczssing, ap-
peamnee, flavor, and odor.

Although Jozlyn and Timmons (1367) commented
that iodized =alt should not be esed in food processing,
we have been unable lo document their claim of ad-
varse effects on color and flaver of food products. Ko-
jima and Brown (19553} found no undesirable effects
frem the use of iodized sglt in canned tomato juice,
bulk or canned saverkraut, canned green beans, canned
whole kemnel vellow com, or bottled pickled olives.

According to 2@ private communication from F.C.
Lamb of the Nalional Canners Associztion, the can-
ning indusiry had opposed the nce of jodized salt be-
cause of an observed intersetion with tinplate How-
ever, El Wakeil (1958) established that thi= reaction
was due to the presence of sodium thiosuifate, which
is no longer used to sicbilize polassiom jodide in
jodized =zt

This article presents an evalusiion of the effiecis of
jodine from various sources upon food processing, in-
cluding the determination of jodine sishbilify during
food preparation and storage.

SALT SAMFLES PREPARED

Batches of iodized salt were prepared with polas-
sium jodide, potassium iodate, and calcium iodzte as
sources of indine. Dendritic sslt (NzCl) was selected

for several reasons, mainly its non-csking characieris-

tics and its ability to adhsre to poiato cnm
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Both poisssium iodide and potassium iodate wen
added to the salt as a water solution. Since potassiuy:
jodide in salt is subject to oxidation, it was stabilizeg”
a= = normal for jodized salt, ie., by mixing with 4 i
of dextroze and 0.55 g of sodium bicarbonate per gram:
of polassium iodide. Because of the limited wale
solubility of calcium jodate, it was incorporated iniy
the salt as a solid, with 0.19;, propylene glycol addef
{n prevent segregaiion. ok

The elemental jodine level in each jodized salt, o
shown in Table 1, was 0.0077%5, equivalent to the ng.
mal 0019 potassiom iodide level in jodized fakls
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salt After preparation, each salt sample wasanalveed
to verify the iodine content; esch was resnalyzed il
the time of us=ge in a food.

Iodine analvses were performed on finished food
products by Shuman Chemieal L'ﬂ‘xlr:-m.}, Battls
Ground, Ind. The analytical procedure involves come
bustion of the food in an oxvzen stream, with absorp-
tion of the products in & sulfuric acid-chromic oxide
mixture. Addition of water fo the acid mixture, fob
lowed by boiling, oxidizes all iodine to indate. Phos
phorous scid, arsenious acid, and hydrogen peroxide
reduce the jodate, and the :odme and the hydroidic
acid are distilled into an alkaline solution. Todine
content of the distillate is messured by il catalvie
effect upon reduction of ceric sulfate by arsenious acid
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FOOD PRODUCTS TESTED

Bread, poiato chips, and frankiurters were ::lreu-:!-l'ﬁi
with the varions jodine compounds, and u.ml}ry,en bes
fore and after storage. =
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each of the provided salt samples were baked by the
smerican Institute of Baking, Chicago, IIl. They were
';,,pﬂredinthenorma]mannerandnbsenﬂdfot
aasible abnormalities in fermentation, appearance,
,_rmﬂ.. ﬁ-ﬂd lﬂﬁte.

No difference was observed in fermentation time,
sl {ime, internal appearance, tasie, or aroma among
ntrol and jodized bread samples Iodine stability
«as checked 2 days after preparation of the bread and
hen after 10 days in freezer storage.

As shown in Table 2, iodine retention is SUTpPTiS-
ngly od—at least 709 retention throughout baking,
tpezer siorage, and sirdrying (n preparation for
wdine analveis),

o Potste Chips. Potato chips were produced by the
FritoLay Research Department, Irving, Tex., using
(e salt samples added at the normal 2% level. The
prepared chips were stored in an unheated room in
multiple plastic bags prolected from light.

The samples of potato chips were analyzed for lo-
dine content after 7 weeks and 13 weeks of storage.
The resulis are shown in Table 3. Since salt content
ried somewhat, all jodine values in the table have
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Yeen adjusted to 295 salt for easier comparison of re-
sults. The low value for potassium jodate at 13 weeks
probebly represer s analyticel dificulfes.

Taste panel tesis 4 weeks after preparstion of the
Sips showed no significent flavor differences between
wdized and un-iodized chips.

® Frankfurters. Four lots of frankfuriers, both todized
©d unodized, were made by the Swift Ressarch &
Development Center, Oak Brook, IIL. in a manner tvp-
i3l jor the industry. During preparation of the emul-

Bom, “-: meat batter was-watched czrefully for =typ-
)] chapges: none were noted. The frepkiuriers were
“#ufled into cellulose casings, smoked using netural
;!”’k% chilled overnight, then pesled.

_—"is'-‘tmples from esch lot were inspected and found 0
22 typice] in texture and cure color development. The
:-__?"'E was true after heating in simmering water for
o.min. As jor fiavor, the frankfurters containing cal-

| jodate were described by one or two tasters &S

Bypiczl, clich:' . bitter or astringent. Even this batch,

er, Tecoived a good flaver rating. It may be that

relatively insoluble jodine sources, such as calciom
jodate, are undesirable because they are not sufficiently
distribuled throuzhout certain food products.

The remaining frankfurters were packed in poly-
ethvlene bags and frozen, then kept in freezer storage
for 20 weeks. Iodine content was checked after the pro-
longed freezer storage, then after refrigerator storage
for 10 days, and again after preparation in hot water.
The results are shown in Table 4. Again, one iodine
value. that for poisssium iodide in prepared frank-
furters, i= clearly out-of-line and undoubtedly resulls
from analvtical difficulties.

JODIZATION FEASISLE

No flavor or processing abnormalities were found in
this study, and iodine stability was generally accept-

Tabie 4—IODINE STABILITY in frankfurters
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able for 21l iodine compounds, with at least 30-20%
retention of iodine throughout processing and storage.
Of the compounds tested, only potassium iodide, which
is used for sodizing table salt, has Food and Drug Ad-
minisireiion approval as 3 source of dietary iodine.

This study therefore indicates thal:

» Todizstion of processed foods is feasible.

» Salt iz 2n accepisble carrier for the iodizing addi-
e

s Poizssivm iodide 3= .3 practical and resmonably
siahle jodine souree.

The desirsbility of iodine fortification of commer-
cizl foods is = separate and complex nutritional prob-
lem, but this study indicates that it can be done.
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