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Gluten - group of seed storage proteins found in the endosperm of wheat, rye,

barley and oats.

INTRODUCTION

MATERIAL AND METHODS

CONCLUSIONS

Most of the “gluten-free” labeled products placed on the Macedonian market

that were analyzed in our laboratory comply with the national legislation.

Approximately 85% of the analyzed products labeled as “gluten-free” contain

less than 20 mg/kg gluten. In 1% percent of the samples, levels higher than

100mg/kg gluten were detected. Part of the samples (14%) had gluten content

between 20-100 mg/kg and those were mainly from pilot production and were

not placed on the market.

Most of the samples with gluten levels over 100 mg/kg were products containing

some sort of cereal (oat, buckwheat, millet etc.). This could be an indication of

contamination of the products or the raw materials used for their production

deriving from the mechanization for harvesting, warehouses, mills, containers,

etc. which are also used for other cereals e.g. wheat which contains gluten.
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Determination of Gluten in Various Food Products Using ELISA Method

RESULTS

Samples – 701

Time Period – 2017-2021

Origin of samples – Majority from N. Macedonia, few imported

The samples were analyzed using an accredited method (AOAC-OMA 2012.01)

following the ELISA kit manufacturer’s (RIDASCREEN Gliadin, R-Biopharm,

Darmstadt, Germany) instructions.

Samples were categorized in several groups as shown in Table1.
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Figure 2. Gluten content in samples grouped by categories and gluten levels 
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Figure 1. Percentual distribution 

of samples  by gluten content 

(mg/kg)

Gluten (mg/kg)
No. Category < 5 < 20 < 100 > 100

1 Raw bar 98 86 18 0

2 Muesli 70 77 34 3

3 Muesli bar 37 35 12 1

4 Soups and porridges 15 38 10 0

5 Crackers and snacks 23 18 10 1

6 Pasta and flours 7 10 8 1

7 Dried fruits and vegetables 13 8 1 1

8 Confectionary products 8 5 2 1

9 Herbal and instant tea 10 5 0 0

10 Nut butter 9 2 0 0

11 Seeds 5 5 0 0

12 Fermented or processed vegetables 1 5 1 0

13 Uncategorized 1 5 1 0

Total 701 297 299 97 8

Distribution of the samples by gluten content is presented on Fig.1. Of the total

701 analyzed samples, 85% contained less than 20 mg/kg gluten (gluten free).

Approximately 1% of the samples were quantified with over 100 mg/kg gluten.

Fig. 2 represents summarized data of the analyzed samples grouped by

categories of food. Of the total 701 samples, gluten-free were 596, out of which

299 contained less than 20 mg/kg gluten, while 297 samples had gluten below the

quantification limit (5 mg/kg).

Low content of gluten (20-100 mg/kg) was detected in 97 samples. From the

uncategorized group, 1 sample of linen oil and 1 sample “lutenica” were tested

positive with low levels of gluten.

Over 90 % of the raw bars and dried fruits and vegetables were gluten-free,

compared to the pasta group where only 66 % of the samples were gluten-free.

Among the samples containing high levels of

gluten (>100 mg/kg), 3 were from the muesli

group and 1 sample from each of the following

groups: muesli bars, snacks and crackers, dried

fruit and vegetable, pasta and confectionary.

Gluten contaminated products were not found

in rest of the categorized groups as showed in

Table 1.

Gluten can cause severe inflammatory response in the small intestine in some

people leading to serious health problems and malabsorption of nutrients.

Therefore, it is important that the gluten content of foods can be accurately

quantified in order to check ingredients, formulate food products within the

gluten-free limits, and label them correctly.

Labeling according Codex Alimentarius:

< 20 mg/kg gluten - “gluten-free”

20 -100 mg/kg - “very low gluten”

N. Macedonia legislation:
Rulebook of food products intended for use for people intolerant to gluten

published in the Official Gazette of RM, No.62/2012

There are different available techniques for gluten analysis in foods. The most

widely used are those based in the classical immunological techniques using

different antibodies mainly enzyme-linked-immunosorbent assays.

In this study, the gluten content in various food products was analyzed with an

aim to evaluate the labeling, determine the gluten content and check the

compliance of the foodstuffs with the current legislation.

Specifically, 42% of the samples contained less

than 5 mg/kg gluten, while 43 % had levels of

gluten between 5-20 mg/kg. Fourteen percent of

the samples could be labeled as “low content
gluten” containing less than 100 mg/kg.

Figure 3. Distribution of samples by food categories and detected gluten levels

Table 1. Food categories with number of samples and levels of gluten   

7th Congress of Pharmacy in North Macedonia, 5-7 October, 2022, Ohrid

37%

12%12%

13%

13%

13%

> 100 mg/kg

19%

35%
13%

10%

10%

8%

1% 2% 1% 1% < 100 mg/kg

29%

26%
12%

13%

6%

3%
3% 1% 1% 2% 2% 2% < 20 mg/kg

33%

24%

13%

5%

8%

2%
4% 3%

3% 3% 2% < 5 mg/kg


