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Abstract: The compulsory iodination of salt (10 mgKI/kg NaCl) in Mace-
donia since 1956 is still not entirely effective in goiter prophylaxis. Additional iodine
supplementation also occurs with bread. It is here a nutritional item of 300-500 g/daily
per capita. Specimens collected from all bakeries of the centralized type in the whole of
Macedonia presented very low content of iodine — 20 microg I per kg bread. Dutch bak-
eries use special bread salt 60—-65 mg KI/kg bread which improves the total intake of io-
dine.

Key works: iodine in bread, iodine.

Iodine diet is insufficient in Macedonia established by indirect parame-
ters: I' in urine of new-borns and pregnant women less than 8 mcrg/dl, palpable
thyroid in about 10% schoolchildren, low level of iodine in mother’s breast
milk, in cows, sheep and goats, very low iodine level in formulae milk of all
brands. The experience of the Dutch Surveillance Authority for Goiter intro-
ducing special bread salt (60—65 mg KI/kg NaCl) for bread baking and on the
other hand, the favorable clinical trial on population groups by Russian nutri-
tionists and endocrinologists with iodine supplementation of bread (500-600
mcrg I/kg bread) seems to be attractive in increasing the iodine diet in iodine
deficient regions thus avoiding an inconvenient brutel iodization through other
procedures.
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Macedonia is a well-known goitrous area in the middle of the Balkan
Peninsula. Preventive measures taken by the previous federal authority con-
sisted of compulsory iodination of salt for human and animal feed since 1956
(10 mg Kl/kg salt). It was concluded however that the goiter prophylaxis is still
not entirely effective. To estimate the effect of this prophylactic measure on the
intake of iodine among the population, a survey was carried out of foodstuffs
water, milk, eggs (1, 2). Bread is in our population the cheapest dietary item, a
very important nutritional product. In some population groups it covers the
principal caloric and nutritional minimum. In this paper we report on iodine
content in bread produced in urban centrally located bakeries. Bread is an im-
portant ingredient of our daily diet.

Data collection and method

1. Todine supplementation consists using government imported salt 20
g/kg bread. The KI component according to the law is 10 mgKI/kg NaCl. The
survey of the Department of Nutrition of the Institute of Health Protection of
Macedonia publishes yearly data on iodine constituent in samples of salt col-
lected by the inspectors (3). Almost 45% of all investigated samples contain
less than 5 mgKI/kg NaCl.

2. Dosage of iodine in bread: prepared samples were dry ashed at
600°C in presence of ZnSOy4, K,COs. The residue was dissolved in water for
subsequent photometric measurement based on Cerium-Arsen reaction (Intern.
Council of IDD, WHO and UNESCO measurement of Iodine manual, Geneve,
Suisse). The average recovery rate was near 100%. Analyses were performed at
the laboratory of organic chemistry at the Institute of Chemistry, Faculty of
Natural and Mathematical Sciences, at the University “St. Cyril & Methodius”,
Skopje, Macedonia. The validity of results was previously confirmed using ref-
erence materials and cross testing from the University Center Virginia (USA)
Medical Center, Charlottesville.

Results

Iodine content in bread (I mcrg) expressed per kilogram is presented in
table 1. Average values are 20.8-3.7 (I mcrg), median is 10.228 (I mcrg) per
kg bread in a total of 48 samples. Dutch contains 20 mcrg per slice, about 600
microg per kg bread. The proportion is roughly 1 : 20-30. Dutch bread salt con-
tains 46—-60 mg KI/kg NaCl whereas Macedonian bread content of KI is 10 mg
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Tablel

On the left site iodine (I') micrg/lkg BREAD in 50 items collected in whole
Macedonia’s urban centralized BACKERIES. On the right site the results of same
speciments without item 14 and 15 probably contaminated with iodine.

COLUMN I (n = 50) COLUMNI II (n = 48)

Mean I kg/bread 30.5 21.18

Standard Error 7.4 3.21

MEDIAN micrg/kg/bread 10.28 10.28
33.16 33.16
50.29 50.29
22.88 22.88
0 0
53.7 53.7
22.8 22.8
33.16 33.16
2 2
0.8 0.8
8.15 8.15
2 2
8.15 8.15
72.85 12.85
197.73 10.228
217.82 28.369
10.228 10.228
28.369 0.104
10.228 10.228
0.104 19.551
10.228 10.228
19.551 0
10.228 19.551
0 10.228
19.551 28.369
10.228 0.104
28.369 10.228
0.104 ) 19.551
10.228 83.433
19.551 10.228
83.433 0.104
10.228 90.715
0.104 10.228
90.715 36.836
10.228 0.104
36.836 19.551
0.104 28.369
19.551 28.369
28.369 10.228

28.369
10.228
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KI/kg NaCl (4). The Macedonian additive for table salt is 10 KI/kg NaCl (the
same as bread baking salt), whereas the Dutch Nutrition Surveillance System
provides 23-29 mg KI/kg NaCl. Dutch bread salt and Dutch table salt are dif-
ferent in iodine content, a proportion 2 : 1, six times more than Macedonian
bread salt which is really table salt.

The consumption of bread in Macedonia according to the Central Bu-
reau of Statistics of Republic Macedonia is 0.31 kg per capita daily, in urban
conditions 0.33 kg/day (annual reports of the official agency of Macedonia,
page 559/1994 and page 555/1992 Consumption of articles of Population). The
Dutch consumption of bread per capita is twice lower than the Macedonian 0.149—
0.058 bread/day, female bread consumption is lower 0.107-0.047 kg/day (5).

Discussion

Data related to bread consumption in Macedonia, now estimated
around 310-350 g/day about 8-10 slices with many inhabitants now eating less
(children, elderly urban inhabitants, well-to-do middle class and upper class
residents), the factual iodine intake from drinking water (almost under 5 mi-
crog/L) (6) and other foodstuffs (milk less than 5 microg/L), salt (50% under
the licensed 10 mgKI/kg mark), all indicate that struma prophylaxis has long
been falling short of standards set by the recommendation of the WHO level of
iodine requirement per adult per day 100 mcrg, the optimum level between
150-300 microg per person per day (5). Bread iodine (7) in Brouc contains 9.5
merg/slice (316 merg/kg), about 15 times more than our bread. Caplan R. H. et
al. (8) found in Minnesota 02-26.7 mcrg per slice (1.9-700 mcrg per kg bread).
Marked bread contains 150 mcrg/per slice (4995 mcrg/kg per kg bread). Daily
bread allowance consisting of four slices plus 2 rolls furnishes five times the
recommended optimum in iodine (8). Gerasimov and co-workers (9) in “Russia
and Other Newly Independent States” stated recently that by tradition practi-
cally all meals are eaten with bread. The average bread consumption is more or
less as in Macedonia 350 g per person/daily (121 kg per capita/year). In a clini-
cal trial (9) they investigated the feasibility of bread iodization to reach the fi-
nal level of 500-600 mcrg KI/kg bread and to study the effects of iodized bread
on target groups. They found that iodized bread (according their preparation)
intake of 300-500 g daily “within three months normalizes iodine intake”. They
found considerable improvement even in children receiving only 100 g iodized
bread per day (9). Gerasimov and his group (9) recommend iodization of bread
using their method as a model for implementation in regions with an estab-
lished infrastructure centralized of bread production and mild or moderate io-
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Peszume

BHECYBAIBE HA JOI INPEKY JEBOT BO MCXPAHATA
HA XKUTEJIUTE HA MAKETOHUJA

Hcaxk C. Tauepl, Borpan Borganos®, Muxaun lones®

1
Makeooncka akademuja na Haykuitie u ymeitinocitiuitie — Cxoiije
I/[chuumym 3a xemuja, Ipupoono-maitiemaitiuuxu parxyaitieiti — Croiije
? Peity6auura canuitiapra uxcitekyuja — Crkoiije

Mcnnrana e KommuuHaTa Ha jO7 BO HAPOJHHUOT JIe6 KOj ce KOHCYMHPa BO
Makenonnja. IIpuMeponu ce 3eMeHU Off CHTE JIeIOBH Ha Penybiuka Maxkeponuja
(60 npumepony). JomoT e ofipelyBaH cO METOJIOT Ha CYyBO MPETBOPAKE BO NeMel
Ha 600°C, co cyOceKBEHTHO NPUMEHYBamhe Ha KJIAaCHUHATA IOCTAlKa Ha ApCeH-
Iepuymckuor meton Ha CBeTcKkaTa 3paBCTBeHa OpraHM3aluja. 3a KoMmapainuja
Ce KOPHUCTEHH U CTaHJIap/ii Off HEHTapOT 3a U3ydyBame Ha jofieH necpurut (IDD —
Charlotevillle, VA, School of Medicine, USA).

YcranoBeHa € MOIIHE HHUCKAa COApXKMHA Ha jOJ{ BO cUTE JICOHW IpuUMe-
poud, co cpeptaa BpefHoct off 20 microg Ha kg n1e6. Jlebor Bo 'epmanuja, Benuka
bpuranuja n Pycuja uMa cudIHE HECKY BpefHOCTH Ha joj1. Bo Xonanauja neGot
ce MecH co crengjanHa con 36orareHa co jou (60-65 mg) cnopen ypeabara Ha
[CHTpallHaTa KOHTPOJHa caHuTapHa ciyx6a (GESONDHEIDSTAAD, Health
Council of Netherlands, Postbus 1236, 2280 CE Rijswijk). CerammaTa KonuuuHa Ha
JOI BO COJTa IUTO ce KOPUCTH BO XOJAHJCKUTE (PYpPHU 3a MOATOTOBKA Ha Jeb
nsHecyBa 60-65 mg KI/kg NaCl, 3a pasnuka off coiTa IITO ceé KOPUCTH BO Make-
nouckute (ypHH Koja coppxku 10 mg Kl/kg NaCl. Koncymanujata wa ne6 Bo
Maxkenonuja usnecyBa okony 350 g/xuren gaeBHo. Bo Xonanmuja oBaa 6pojka e
120 glxwuren gHeBHO. JleGoT Bo CAJL comp:Ku BaeceT 10 CTO MAaTH MOBEKE jOf
nopaau nocebHaTa TEXHOIOTHja CO KBACeIl CaTypHpaH CO jOJ| 3a jla ce 3auyBa Jie-
60T cBexk neceTuHa feHa. OHMe 3eMju IITO He O jopupaat J1eGoT 1NocebHO, ro
JIOCTUTHYBAAT joRHUOT MUHUMYM off 100 microg gHEeBHO, onTuManHo 150-300 mi-
crog fHEBHO (criopeyq npenopakara Ha ICCIDD, WHO, UNESCO), co jjofjaBame Ha
jOO IpeKy HMcXpaHaTa (MJIEKO, CHpee, Meco, jajua u jogupana cos co 25-30 g
KI/kg con). OBaa ropuna (1997) 'epacuMoB ¥ cop. nipejyraraaT pycKHOT Jeb fja ce

Contributions, Sec. Biol. Med. Sci. XVIII/1-2 (1997) 79-85



Calculated iodine intake by bread consumed... 85

jomMpa JOMOJHUTEHO 3a fla ce 00e30efr joIeH MUHUMYM BO jOOAe(UIIUTHATE

pernonr Ha Pycuja npeky norpomryBauka Ha 300-500 g ne6, Kako mTO € ¥ Kaj
HaC.

Kayunu 360poBu: joy Bo n1e6or, jo.

INpudareno 3a nevatemwe Ha 26 dpeppyapu 1998 ropuna.
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