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AN ASSESSMENT OF IODINE IN CHEESE IN MACEDONIA
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Abstract: Macedonian white cheese has 57 microg/dl iodine. In compari-
son to other nutritional items as milk, eggs and bread with a low contingent of iodine,
the Macedonian cheese covers a good part of daily iodine necessity.
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We assessed last year some products in Macedonian food containing
iodine: milk, bread, eggs, iodized salt. These nutritional items are deficient in
iodine compared to western technology of food preparation (1, 2). Cheese pre-
pared as white cheese from sheep and cow’s milk is a much-used nutritional
product. According to the Central Macedonian Statistical Bureau at the Minis-
try of Health the laboratory measured iodine dosage in order to have an estima-
tion of what the contribution of cheese is in the daily Macedonian diet. The
collection of cheese was independently performed by the food inspectors in all
regions of Macedonia. In June 1998 all specimens were in the laboratory. We
present our results with a brief comment on iodine metabolism.

Method

Cheese samples were collected in most parts of Macedonia during June
1998. A total of 112 samples were analyzed. Prepared samples were dry ashed
at 610°C in the presence of K,SO; and ZnSO,. The average recovery value was
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over 95% estimated with radioactive iodine. 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 and Methodius®,
Skopje, R. Macedonia. The validity of the results was previously confirmed
using reference material from the Laboratory of Charlotteville, VA, USA (3).
The methods were recommended by WHO using 0.25 ml samples of the mate-
rial employing autolytic action cerium ion coupled to the reduction of ceric ion
(Ce™) coupled to the oxidation of arsenate (As™ to As™). We routinely use this
method for over ten years and several thousand of samples examined in prac-
tice.

The cheese samples were measured in 1 g parcels, homogenized with
7ZnSO, and K,CO; before pipeting 0.25 ml. After keeping at 610°C the resid-
uum was dissolved in destillated water and treated with Ce and As. The exami-
nation on the photometer was done in less than 25 minutes.

Results and discussion

All specimens are presented in table 1. The values are roughly between
20 and 220 microg I'/dl. Some items have a high content of iodine which is
probably due to the recently higher content of iodine in salt (over 20 mgr KI/Kg
NaCl). Student T-test was used for statistical evaluation. The histogram pre-
sents iodine content in all white cheese samples (figure 1). The average is 54
microg I'/dl, the median value is 37 microg I'/dl. In contrast to iodine content in
bread, milk or eggs, iodine in cheese is high. British dairy products contain 26—
33 microg/dl T, less than in Macedonian white cheese. In a previous paper we
compared iodine content of bread, milk, eggs. The values in Macedonia are for
this items 30-40% lower than the British (1, 2). The content of iodine seems to
be in Macedonia higher because the technique of white cheese preparation is
using iodized salt. In Germany, Belgium, Italy, France, where goiter is still a
problem in some regions, dietary iodine intake is law. In the Netherlands iodine
intake in total diets is high (400 microg/day) (5).

In our population the iodine intake is lower than normal because the
iodination of salt previously stated by law at 10 mgr KI/Kg NaCl since 1956
and recently elevated to 20 mgr KI/Kg NaCl is still insufficient due to the low
content of iodine in water and total diet (4). The iodination is stated as a mild
iodopenic pattern. The result of iodine assessment in children (3-7 years) in
Skopje was not decisive because more than half had sufficient iodine excretion
in urine (7). An extensive study of schoolchildren in Macedonia revealed mild
iodopenia especially in mountainous part of west Macedonia, but urine levels
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of iodine presented 11.7 microg/dl (8) although palpable thyroid in this same
population was 11%.

This unexpected elevated level of iodine in white cheese with a per-
centage of 16-18% of total iodine intake seems to be of a positive value in our
population. Iodine intake of the British population is covered more by milk than
by cheese, in our population it is covered more by cheese, our milk has low io-
dine content. Cheese is salted and this brings the iodine level to a remarkable
positive level. Dairy husbandry brings 1/3 of iodine in the total diet but almost
through milk consumption. The cattle food in the UK, USA, Canada, Finland
contains more iodine, whereas the cheese preparation in Macedonia contains
iodine through the treatment of white cheese with iodized salt, our milk is
really iodopenic (1, 2).
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Figure | — Micrograms I in 100 g cheese
Summary Statistics for UG-100GR

Count =112 Range = 203.065

Average = 54.8709

Median = 37.0974

Mode = 29.9983

Geometric mean = 42.753
Variance = 1873.98

Standard deviation = 43.2895
Standard error = 4.09047
Minimum = 10.5024
Maximum = 213.567
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Lower quartile = 26.0125
Upper quartile = 71.0489
Interquartile range = 45.0364
Skewness = 1.70384

Stnd. skewness = 7.36143
Kurtosis = 2.55609

Stnd. kurtosis = 5.52178
Coeff. of variation = 78.8934%
Sum = 6145.54
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IIpo6Ga ITorexkno g I/100g
40 Itun, c. JleckaBuia, oB4O 42.097
41 Irun, c. l'yramiy, Kpasjo 79.866
42 Itun, c. [Tyxue, oBuo 111.835
43 Itun, c. Pagame, oBUO 47.097
44 Illtun, c. Bpecr, oBuo 72.097
45 Ty, c. [Tapuyanuja, oBYO 39.408
46 Beposo, c. [IBopuire, 0BUO 65.485
47 Crpymnna, c. ETHOKyKeBO, OBYO 62.097
48 Crpymuiia, c. CaueBo, KpaBjo 54.998
49 Crpymuia, c. MOHOCIIUTOBO, KPaBjo 29.998
50 Crpymuia, c. CaMOHIIOBO, OBUO 29.408
51 Crpymuiia, c. Cymmia, oB4o 167.847
52 Bepogo, c. Pycuno, oBuo 190.164
53 Crpymuna, c. [lanaknuja, oBUO 40.485
54 Crpymuia, c. ITonueso, oB4o 110.001
55 Crpymuia, c. Unosuiia, oBuUo 29.998
56 CrpyMuua, oB40 141.069
57 Iesrennja, ¢. CrojakoBo, 3UK ,.Bunojyr*, oguo 24.408
58 I'esrenunja, E® ,,Koxys", oBuo 83.294
59 I'eBreauja, c. Monu, ,,KoxyB*, Ko3jo 24.408
60 T'esrennja 3TI1 ,,CrouapcrBo-miek”, borganuu, oBuo 136.069
61 I'esrenmja 3TII ,,CrouaperBo-miiekapa®, borgannu, Kpasjo 116.895
62 Kymanoso, IITITY ,, Anmnu-97%, [Tunma, oBYO 37.097
63 Kymanoso, PUK ,,Cusiekc” Miiekapa, CHIIpaHo KpaBjo 37.097
64 Kymanogo, ITIITY , [Iparan®, KpaBjo 24.998
65 Kymanoso TIIITY , Jdparan, oBuo 32.097
66 KymanoBo, Miekapa ,,Mieko cum®, OBUM KallIKaBal 60.000
67 KymaHoBo, Mitekapa ,,Miexko npopykr", Kalukapa 27.097
68 KymanoBo, ,,Mieko cuM”, KpaBju KallKaBaJl 37.097
69 Kymanoso, ITIITY ,,Mume nnpoM*, KpaBjo CUPEHE 34.998
70 Kymanoso, ITITY, , Mume npom*, oBUO cupene 24.408
71 Kymanoso, [IIIT ,,Cumgpar®, oBUO cupembe 55.000
72 KymanoBo, Mitekapa ,,Mieko cum*, KpaBjo CUpeH-e 133.930
73 Ckornje, T. Jyrokomepli, oBUO 40.485
74 Ckomje, CT]I ,,OBue ITose*, kpaBjo 22.096
75 Ckomnje, I1IT buctpa-npogykr, 0BUO 113.932
76 Ckomnje, ITTII ,,Paguxa‘ yBo3-u3803, OBYO 18.816
77 Benec, c. JIo30BO, 0OBUO 178.395
78 Beuec, c. [lyp6ynmia, oB4O 127.965
79 Benec, c. Bunnuanu, Kpasjo 22.096
80 Bernec, c. BeoBuuH, Kpasjo 18.816
81 Benec, c. UBanoBuI1a, OBUO OUEHO 44.867
82 Benec, ¢. Horaesiu, oBUO 35.351
83 Kouanu, c. Opusapu, KpaBjo 18.816
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IIpob6a ITorexino ng I/100g
84 Kouanu, CTE ,,Pubap*, oBuo 185.694
85 Kouann, 3UK ,, Kouancko [Tone", kpaBjo 73.670
86 Kouann, CTY ,Illlapa 2%, kpaBjo 19.406
87 Kouaun, CT[ ,,JJopTuima", Kpasjo 24.195
88 Kouanu, mec. ,,Acrop MHTekc", oBUO 22.096
89 Kouann, npogp. ,,llenrpo MapxkeT*, oBuo 19.406
90 Kouann, c. Benemra, oBuo 22.096
91 Kouann, c. [Ipacnajia, oByo 50.001
92 Kouann, ¢. Benemra, oBuo 19.406
93 Kouanu, [Ilenoro KJIA, oBuo 73.670
94 Kouanw, c. lllym, oBuo 19.997
95 Kouann, CT[ ,Illapa 2, oBuO 18.816
96 Kouann, CT]I ,,Conyn 3, Memano 55.703
97 Kouann, Munn-mapker, o4O 27.582
98 Kouyanw, IITY ,,Anb6am*, oBuo 27.582
99 Terogo, c. Kamemape, oBUO 213.567
100 Tetono, ,,Canpu Komepir*, kpasjo 27.878
101 Terono, c. Kowape, H. 3ubepu, oBuo 51.577
102 TeroBo, c. PagmoBue, Kpasjo 12.716
103 TetoBo, c. Kowape, H. 3ubepu, bueno 40.901
104 TertoBo, c. [lanaruna, oBuo 27.878
105 TeTtoBo, c. boroTume, OBUO 38.695
106 c. [lpeBoen 33.864
107 c. bepoBuu 27.027
108 c. Knenau 10.502
109 Bena llpksa 10.502
110 Epekosim 27.058
111 Kasagapuu, Tukseni-kom, Kpasjo 10.502
112 Kaganapim, Tuksei-kom, 0BYO 10.502
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Pesume
N3YYYBAILE HA JOIOT BO CUPEILETO BO MAKEJTIOHMNJA
Borpan Bomaﬂonl, Muxaun I‘OHeBZ, Hcax C. Tm,lep3

! Hnciuuiiiyiu 3a xemuja, ITpupoono-maitiemaitivixu paxyaitieii — Croilje
2 Peitybauuka canuitiapra unciiekyuja — Crotije
3 . _ ill e .
? MaxedoHcka akademuja Ha Haykuitie u ymeiiHociiuitie — Ckoiije

KonuumHaTa Ha jom BO HameTo 6elo CHpeme, MOATOTBEHO Mped C& Off
OBYO M KPaBjo MJIEKO, COMIP3KM BHCOKA KOJMYMHA HA jOJ| BO OJJHOC Ha OCTaHATUTE
npexpanOeHH TPOAYKTH Bo Makenonuja (Mieko, ne0, jajua). CrnopefeHo co
KOJIMYMHATA Ha jOJI BO MJICUYHHUTE NPOM3BOAM BO AHIJIHMja, Kaj HAC BPEHOCTA €
noBHcoKa (cpefiHa BpegHOCT off ucnmTanu 112 npumeporm — 57 microg/dl), makap
HITO OCTaHATUTe NpexpaHOeHu NpoayKTH Bo EBpona umaat 30-40% noseke jon
O/l MakKeJIOHCKUTe. Bucokara cofipkKMHa Ha jOJ BO MAaKEIOHCKOTO CHpEHC Ce
NIOTKM Ha TEXHUKATa Ha HETOBOTO MOATOTBYBaKE CO JIO/IaBakkhe HAa JOIUpaHa col,
mTo Bo AHrnuja He e cuydaj. Co jonmpaHOTO cupeme ce o6e36efyBa OKOIy
16-18% o nHeBHaTa KONMYMHA Ha jOJI IOTpeOHa Jla ja IPUMH OPTaHU3MOT, a aKO
ce 3eMaT MUHUMAJIHUTE KONMYMHHU Ha jox o 100 microg/meH, co cupemeTo ce
o6e36enyBa aypu 50% Of JOTHHOT MIUHHMYM.

Kuy4unu 360poBH: jOJI BO CHPEHETO, jOTI.

Tlpudareno 3a neyatemwe Ha 4 HoemBpu 1998 ropuna.
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