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ABSTRACT

Objective: Trans-fatty acids (TFAs) pose several risks to human health. World Health Organization recommends the elimination of 
trans-fat consumption through limiting their use as less than 2g/100g fat. In line with this recommendation, Turkey recently passed a 
new regulation securing the content of TFAs as less than 2g/100g fat in industrially produced foods. The objective of this study was to 
determine the proportion of high TFA (>2 g/100g fat) in pastries among socioeconomically disadvantaged communities of Istanbul 
before the regulation was put into force.
Materials and Methods: Eight socioeconomically disadvantaged districts were chosen from Istanbul and from each district three 
neighborhoods with the lowest land values were identified. Pastry samples were collected from 72 shops. TFA content was analyzed 
at Scientific and Technological Research Council of Turkey (TUBITAK) Marmara Research Center by the ISO 12966-2:2011 method. 
p<0.05 was set as the level of statistical significance.
Results: The median (25th-75th percentile) value of TFAs was 0.19g/100g (0.04g/100g – 0.30g/100g). None of the samples exceeded 
the level of 2g/100g. There was no difference in TFA content between the districts (p>0.05).
Conclusion: Our findings indicate that Turkey could easily comply with the legislative limit of 2%. Still, the compliance should 
continuously be evaluated in diverse populations of the country.
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1. INTRODUCTION
Trans-fatty acids (TFAs) are unsaturated fats containing at least 
one trans-double bond. TFAs can either occur naturally in 
animal sources such as meat and milk products or they can be 
industrially produced by partial hydrogenation of vegetable oils. 
Industrially produced TFAs are present in a variety of products 
as margarines, chocolates, bakery products and fried foods. 
They are used widely in the food supply because they extend the 
shelf life of products, maintain their structure after re-heating 
and are cheap [1-3].
Despite their wide use TFAs pose several health risks on human 
health. Consumption of TFAs leads to a 34% increase in all-
cause mortality and a 28% increase in cardiovascular disease 
mortality [3,4]. There are also some studies indicating the 
association of TFAs with diabetes mellitus, abdominal obesity, 
breast and colon cancer, cognitive impairment, Alzheimer’s 
disease, allergy, pre-eclampsia, disorders of nervous system, and 

impaired vision in infants [1,5]. Just by eliminating the use of 
TFAs 540.000 coronary heart disease deaths can be prevented 
worldwide every year [6]. Since, industrially produced TFA-
containing products cost less, low income communities are 
even more likely to consume them. Therefore, in order to 
address the health inequality problems that might arise from 
TFA consumption, elimination policies need to be implemented 
globally [1,2].
World Health Organization (WHO) targets the elimination of 
industrially produced TFAs from the global food supply by 2023 
with an aim to reduce the disease risk and positively influence 
the overall nutritional quality. This translates to limiting the 
consumption of TFAs to less than 1% of the total daily energy 
which is less than 2.2g daily intake for a 2000-kcal diet. The 
recommended strategy is either to ban the use or to set up a 
mandatory limit of less than 2g of industrially produced TFAs 
per 100g of total fat [3,7].
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In Turkey, there have been some voluntary initiatives requiring 
the labeling of the TFA content of food products higher than 2%. 
However, there have been no comprehensive regulatory actions 
to limit the TFA content up until recently. On 7th of May 2020 
the Ministry of Agriculture and Forestry passed a new regulation 
which restricts the content of TFAs as less than 2g/100g fat for 
foods intended for the final consumer, including the products 
supplied for retail. The new regulation will enter into force as of 
December 31 2020 [8].
The objective of this study was to evaluate the TFA content of 
local pastry products before the regulation was implemented. 
The main aim was to determine the proportion of high TFA 
(>2 g/100g fat) pastries (börek*) among socioeconomically 
disadvantaged communities of Istanbul. We studied pastries 
because an earlier survey revealed that bakery products had the 
highest TFA contents [9]. However, to our knowledge among 
the bakery products, local-made pastries were not evaluated 
previously.

2. MATERIALS and METHODS

The sampling unit was pastry shops located in socioeconomically 
disadvantaged communities of Istanbul. The sample size was 
calculated as 72 pastry shops assuming the proportion of high 
TFA use (>2 g/100g fat) in pastries as 25%, a confidence level of 
95% and a margin of error of 10%.
The minimum m2 unit land values published annually by the 
Revenue Administration were used in order to identify the 
socioeconomically disadvantaged communities of Istanbul [10]. 
Sampling was carried out in three stages. In the first stage, eight 
districts with low land values were chosen among the 39 districts 
in Istanbul. In the second stage, from each chosen district, three 
neighborhoods with the lowest land values were identified. In 
the last stage, three public schools (one primary, one secondary 
and one high school) were chosen from each neighborhood. 
Researchers visited the schools and identified the pastry shops 
that were located closest to each school. Pastry samples (without 
meat) were collected from 72 shops. TFA content was analysed 
at Scientific and Technological Research Council of Turkey 
(TUBITAK) Marmara Research Center by the ISO 12966-
2:2011 method. TFA values were defined as grams per 100g fat.
This study was approved by the Institutional Clinical Research 
Ethics Committee of Marmara University, School of Medicine 
(document no: 09.2019.778).

Statistical Analysis

Descriptive statistics were presented as medians, 25th-75th 
percentiles, minimum and maximum values. Continuous 
variables between multiple groups were analyzed by the Kruskal 
Wallis test since the data did not follow the normal distribution. 
A p-value less than 0.05 was set as the level of statistical 
significance.

* Börek: Savory pastry product from Turkish cuisine

3. RESULTS

The median (25th-75th percentile) value of TFAs was 0.19g/100g 
(0.04g/100g – 0.30g/100g). The minimum and the maximum 
values were 0.004g/100g and 1.06g/100g, respectively. None of 
the samples exceeded the level of 2g/100g. All the samples except 
two had TFA content less than 1g/100g. Figure 1 presents the 
box plot graph of the TFA levels among the 72 pastries. There 
was no difference in TFA content between the eight districts 
(p>0.05). TFA levels by district are presented in Figure 2.

º Outliers

Figure 1. Trans-fat level (g per 100g) in pastries

º Outliers

Figure 2. Trans-fat level (g per 100g) in pastries by district (p>0.05)

4. DISCUSSION

The present study evaluated the TFA content of 72 pastry 
samples obtained from eight low income neighborhoods of 
Istanbul. Among all industrially produced food, bakery and 
pastry products were shown to pose a special risk for TFA 
exposure in different countries [9,11-15]. A study carried out in 
Canada identified bakery products as the major source of TFAs 
among healthy pregnant women [11]. A study evaluating pastry 
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products in the Polish market indicated that approximately one 
third of the samples had more than 2% of TFAs [12].
Another study carried out in Zurich revealed that fine bakery 
products had the highest TFA values [13]. Home-made food 
sold by street vendors might also be a source of TFAs. A study 
evaluating street food in an urban environment in Moldova 
documented that home-made pastries had a high TFA content. 
The authors reported that for some of the pastries, one serving 
had over half the daily WHO upper limit for TFA [14]. Similar 
findings were also reported from Turkey. Karabulut assessed 
the frequently consumed foods and determined that bakery 
products had the highest TFA contents ranging from 0.99 to 
17.77g/100g fat [9].
To our knowledge this is the first comprehensive study with a 
focus of evaluating TFA content of pastries which make up an 
important portion of bakery products in Istanbul, Turkey. Our 
findings indicate that the TFA content was less than 2g/100g in all 
of the pastry samples. All samples, except two had TFA content 
less than 1g/100g. These results support the fact that Turkey 
could easily comply with the recommendations of the WHO’s 
REview, Promote, Legislate, Assess, Create, Enforce (REPLACE) 
Initiative. WHO had developed REPLACE Initiative as a 
roadmap strategy for countries in order to eliminate the TFAs 
from the global food supply. One of the actions recommended 
in the REPLACE Initiative is to implement regulatory actions in 
order to eliminate industrially produced TFAs. Countries can 
either set a mandatory limit of 2 g/100g of total fat or totally ban 
partially hydrogenated oil through classifying them as unsafe [3]. 
Research had indicated that among policies aimed at reducing 
TFAs, bans or setting mandatory limits were identified as the 
most effective, economical, and equitable policy approach [16]. 
Denmark used this strategy and limited industrially produced 
TFAs in foods to a maximum of 2% in 2004 and had successfully 
reduced the exposure to a high TFA diet at the individual level 
[17].
Our study has some limitations. Firstly, the level of TFAs were 
evaluated for only a special type of pastry (börek). Hence, 
there might be other bakery products that pose a risk for 
TFA exposure which were not assessed in this study. Another 
limitation is related to the setting of the study. We evaluated the 
pastries marketed in selected neighborhoods in eight districts 
of Istanbul. The city has quite a heterogeneous market for 
food commodities which necessitate a broader assessment. We 
also collected samples from pastry shops only, and neither the 
products sold by street vendors nor the home-cooked pastries 
were evaluated. Nevertheless, assessing high number of samples 
at a period close to the introduction of the new regulation in 
Turkey provided up-to-date information on the TFA content of 
a product that is widely consumed by Turkish consumers [18].
Our study revealed that pastries, which might have been an 
important source of dietary TFAs, had TFA levels less than 
2%. This finding shows that Turkey could easily comply with 
the legislation limit of 2% TFAs. Granting, compliance to 
the regulation should continuously be evaluated through 
monitoring the TFA content of different food products in 
diverse populations of the country.
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