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ABSTRACT 

Aim: Added sugar refers to sugars added to foods during processing or preparation. Excessive consumption of added sugar is 

associated with negative health outcomes such as obesity, cardiovascular disease, tooth decay, diabetes, and metabolic 

syndrome. The World Health Organisation recommends that adults and children limit their added sugar intake to less than 10% 

of their recommended energy intake. The Turkish Nutrition Guidelines make similar recommendations. This study aims to 

investigate the added sugar content in packaged foods in Ankara. Materials and Methods: This study analysed the presence, 

amount, and types of added sugar in packaged foods sold in a large-scale chain supermarket in Ankara, Türkiye. Information 

on product name and type and nutritional values was obtained from the labels of all products in the store. Results: The study 

found that 1,554 packaged products (60.2%) contained at least one type of added sugar. The most commonly used types of 

added sugar were white sugar and syrups. The highest proportion of added sugar was observed in carbohydrate- and fat-rich 

products, where 952 out of 1,048 items (91%) contained added sugar. Conclusion: This study highlights the high consumption 

of added sugar in Türkiye and emphasizes the need for consumers to make informed choices. The profound presence of added 

sugars in packaged foods and the extensive use of diverse sugar derivatives need attention and careful consideration for healthy 

food preferences.  
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INTRODUCTION 

There is substantial evidence suggesting a strong association between sugar consumption and 

obesity (1). Excessive sugar intake, especially in liquid form, contributes to weight gain by 

disrupting energy balance and promoting overconsumption of energy (2). Foods containing 

higher amounts of sugar are less satiating than foods containing lower amounts of sugar, leading 

to incomplete compensatory reductions in energy intake at subsequent meals, which can result 

in a positive energy balance and weight gain (3).  

Mechanistically, high sugar consumption, particularly fructose, has been linked to increased de 

novo lipogenesis, where sugar is converted into fat in the liver. This process contributes to fat 

accumulation and metabolic disturbances, which are precursors to obesity (1,4). Fructose, a 

common component of added sugars, is metabolized differently from glucose, bypassing 

regulatory mechanisms like insulin and leptin signalling, which are critical for appetite and 

weight regulation. This unique metabolic pathway may further exacerbate weight gain (4,5). 

While some studies argue that the evidence linking sugar to obesity is circumstantial or 

inconsistent, the majority of robust epidemiological and experimental studies support the 

association (6,7). The World Health Organization (WHO) recommends that free sugars 

contribute less than 10% of total energy intake, with a conditional recommendation to reduce 

intake below 5% for additional health benefits, while the American Heart Association (AHA) 

recommends limiting added sugar intake to no more than 100 kcal/day (approximately 25 g) 

for women and 150 kcal/day (approximately 36 g) for men (8,9). 

Added sugar is widely used in the food industry due to its multifunctional properties, which go 

beyond simply enhancing sweetness. Key reasons for its use include taste enhancement, 

preservation, texture and physical properties, fermentation and economic viability (10). As 

mentioned above, despite its functional benefits, the overuse of added sugar has raised 

significant public health concerns. Excessive consumption is linked to obesity, diabetes, 

cardiovascular diseases, and other health issues, prompting global recommendations to limit its 

intake. However, its versatility and consumer preference for sweetness ensure its continued 

prevalence in the food industry (11).  

World sugar production is approximately more than 160 million tons annually and consumption 

is growing at about 1.4% annually, driven by rising living standards in densely populated 

countries like China and India (12). In high-income countries, added sugar from beverages has 
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decreased by 22%, while it has increased by 13-40% in middle-income countries (13). Packaged 

food sales globally saw a 9% increase in added sugar content (13). Governments worldwide 

implement policies like sugar taxes, front-of-pack labelling, and public awareness campaigns 

to reduce added sugar consumption. These measures have shown some success in reducing 

sugar content in beverages and foods (14,15). In conclusion, while added sugar usage varies 

globally, middle-income countries experience rising trends, whereas high-income countries 

observe reductions due to policy interventions. 

Although a definite data is not known about the sugar content of packaged foods in Türkiye, it 

is known that cakes, biscuits, carbonated/energy drinks, chocolates, candies, ready-made 

sauces, breakfast cereals, jams, marmalades, honey, and molasses sold in supermarkets tend to 

contain high levels of added sugar. This study aimed to examine the added sugar content in 

packaged foods sold in a large-scaled chain supermarket in Ankara.  

 

MATERIALS AND METHODS 

Experimental Protocol 

Data was collected from a large-scaled chain supermarket store in Ankara, Turkey, over a two-

month period between March 2024 - May 2024. Information on product name and type, 

nutritional values (energy, carbohydrate, protein, total fat, saturated fat, trans fat, sugar, and salt 

content per 100g), and serving sizes was obtained from the labels of all products in the store. 

This data was then transferred to Excel by final year students from the Department of Nutrition 

and Dietetics, Hacettepe University. Seven students from Hacettepe University's Department 

of Nutrition and Dietetics participated in data collection.  

Data Management 

The collected data were transferred from the computers to a table prepared in Microsoft Excel 

2010 at the end of each data collection day. All ingredients listed on the labels of each product 

were transferred. To identify added sugars in packaged foods, it was first necessary to determine 

the terms in the ingredient list that referred to these components. For this purpose, all 

ingredients listed on product labels were extracted into a database and systematically screened 

to identify terms corresponding to added sugars. The classification of added sugar ingredients 

was based on the Turkish Food Codex Regulation on Food Labelling and Consumer 

Information (16) and scientific literature addressing added sugar nomenclature and definitions 
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(17-19). Ingredient terms identified on product labels were subsequently categorized according 

to their characteristics into sugars, maltodextrin, natural sweeteners, syrups, spreadable desserts 

and jams, and others, as presented in Table 2. Sugar alcohols (e.g., sorbitol and maltitol) and 

functional ingredients with sweetening properties (e.g., inulin) were identified separately from 

added sugar ingredients and are presented independently in Table 2 for completeness. These 

ingredients were not included in the calculation of added sugar prevalence. Packaged foods 

were classified into eight food groups according to similarities in their nutritional composition, 

as defined by the Turkish Food Codex Regulation on Food Labelling and Consumer 

Information (16). These were products in which carbohydrates and fats were the main energy 

sources; fruits, fruit juices, syrups, and beverage mixes; milk and dairy products; meats and 

eggs; sauces, dressings, ready-made spices, broths, soups and ready-to-eat meals; canned 

vegetables; baked goods, bread, cereals, legumes, roots, tubers and related products and 

vegetable oils, fats and nuts. To ensure data quality, all data entries were reviewed for 

completeness and consistency after transfer to the Excel database. Ingredient lists and 

nutritional information were cross-checked against the original product labels, and any 

discrepancies were resolved through consensus between the researchers before finalizing the 

dataset. 

 

RESULTS  

A total of 2,582 packaged food products were evaluated across eight food groups. The 

distribution of products across food groups was heterogeneous, with carbohydrate- and fat-rich 

products representing the largest category (n = 1,048), followed by milk and dairy products (n 

= 471), whereas vegetable oils, fats, and nuts constituted the smallest category (n = 42) (Table 

1). 

The highest proportion of added sugar was observed in carbohydrate- and fat-rich products, 

where 952 out of 1,048 items (91%) contained added sugar. Similarly, sauces, dressings, ready-

made spices, broths, soups, and ready-to-eat meals showed a high prevalence, with 68 out of 

82 products (82.9%) containing added sugar. In contrast, minimal presence of added sugar was 

found in meats and eggs (3.6%), canned vegetables (3.7%), and vegetable oils, fats, and nuts 

(2.4%), indicating that these categories are generally less likely to contain added sugars (Table 

1). 
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Fruit-related products, including fruit juices, syrups, and beverage mixes, also demonstrated a 

considerable rate, with 142 out of 219 products (64.8%) containing added sugar. Moderate 

levels of added sugar were identified in baked goods, bread, cereals, legumes, and related 

products, where 151 out of 253 items (59.7%) included added sugar. Milk and dairy products 

also showed notable inclusion, with 223 out of 471 products (47.3%) containing added sugar 

(Table 1). 

 

Table 1. Characterization of packaged foods according to food groups and the presence of added sugars. 

Food groups 

Total 

products 

analysed 

(n) 

Products with 

added sugar (n) 

Products with 

added sugar (%) 
Example products 

Products in which carbohydrates and 

fats were the main energy sources 
1048 952 91 

Chocolates, cakes, jams, 

cookies 

Fruits, fruit juices, syrups, and 

beverage mixes 
219 142 64.8 

Fruit juices, fruit-flavored 

carbonated and non-

carbonated drinks 

Milk and dairy products 471 223 47.3 
Milk, yogurt, ice cream, 

milk-based desserts 

Meats and eggs 194 7 3.6 Salami, sausage, meatballs 

Sauces, dressings, ready-made spices, 

broths, soups and ready-to-eat meals 
82 68 82.9 

Ketchup, mayonnaise, 

pomegranate molasses, 

mustard sauce 

Canned vegetables 273 10 3.7 
Tomato paste, boiled beans, 

peas 

Baked goods, bread, cereals, legumes, 

roots, tubers and related products 
253 151 59.7 

Pastries, cakes, desserts, 

crackers-grissini, breads, 

pastry ingredients, frozen 

bakery products 

Vegetable oils, fats and nuts 42 1 2.4 Margarine 

 

Analysis of ingredient lists revealed a wide variety of added sugar derivatives used in packaged 

foods (Table 2). The most common forms were conventional sugars, including sucrose, glucose, 

fructose, dextrose, and lactose. In addition, maltodextrin and malt extract were frequently 

identified. Various syrups were also widely used, such as glucose syrup, glucose-fructose syrup, 
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invert sugar syrup, fructose syrup, and corn syrup. Natural sweeteners like honey and molasses 

were present, alongside ingredients derived from fruits, including fruit juice concentrates, 

purees, and dried fruits, particularly in spreads and jams. 

Sugar alcohols (sorbitol and maltitol) and inulin were identified on some product labels; 

however, these ingredients were recorded separately because they are not classified as added 

sugars under current regulatory definitions and therefore were not included in the added sugar 

prevalence estimates. Other compounds contributing to added sugar content included barley 

malt, praline, dates, and products such as dark chocolate and grape molasses. These findings 

indicate that added sugar is incorporated into packaged foods under diverse names and forms, 

potentially complicating consumer awareness and identification (Table 2). 

 

Table 2. Added sugar derivatives identified from the list of ingredients 

Added sugar derivatives Samples  

Sugars 
Sugar, granulated sugar, beet sugar, dextrose, fructose, malt sugar, invert sugar, 

caramelized sugar, lactose, sucrose, powdered sugar 

Maltodextrin Maltodextrin, malt extract 

Natural sweeteners Honey, molasses 

Syrups 
Glucose syrup, glucose-fructose syrup, partially invert brown sugar syrup, invert 

sugar syrup, caramelized sugar syrup, fructose syrup, corn syrup (glucose-fructose) 

Spreadable desserts and jams 
Desserts and jams made from fruits and/or vegetables, fruit and/or vegetable juice 

concentrates, crushed fruit and/or vegetables, dried and/or dehydrated fruits 

Others Organic grape molasses, dark chocolate, dates, praline, barley malt 

Non-sugar sweeteners and functional 

ingredients 
Sorbitol, maltitol, inulin 

 

DISCUSSION  

This study provides a comprehensive overview of the prevalence and diversity of added sugars 

in packaged foods, revealing a strikingly high occurrence across multiple food categories. The 

findings demonstrate that added sugars are not only widespread in traditionally sweet products 

but are also frequently present in foods that are not typically perceived as sugar-rich, 

highlighting a critical challenge for consumers attempting to make informed dietary choices 

(Table 1) (20,21). 
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The most notable finding is the exceptionally high prevalence of added sugars in products where 

carbohydrates and fats constitute the primary energy sources, with 91% of items containing 

added sugar (Table 1). This is consistent with the nature of ultra-processed foods such as 

chocolates, cakes, and cookies, where sugar plays a central role in palatability, texture, and 

shelf life (22). Similarly, the high proportion observed in sauces, dressings, and ready-to-eat 

meals (82.9%) underscores the often-overlooked contribution of “hidden sugars” in savory 

products. Previous research has shown that processed savoury foods can contribute 

substantially to total sugar intake due to added sugars used for flavour enhancement and 

preservation (23,24). 

Fruit-based products also showed a considerable prevalence of added sugars (64.8%), despite 

being commonly perceived as healthy options. The addition of sugars to fruit juices and 

flavoured beverages may diminish the nutritional benefits of fruit, and such products have been 

shown to contain sugar levels comparable to sugar-sweetened beverages (17,25). Likewise, 

nearly half of milk and dairy products (47.3%) contained added sugars, particularly in flavoured 

yogurts and desserts (Table 1). This finding is concerning given that dairy products are often 

recommended as part of a healthy diet, especially for children, yet flavoured varieties are known 

to contribute significantly to added sugar intake (26,27). 

In contrast, minimal use of added sugars was observed in meats and eggs, canned vegetables, 

and fats and oils, indicating that these food groups remain relatively unprocessed with respect 

to sugar addition (Table 1). However, even the limited presence of added sugars in such 

categories suggests that sugar incorporation can occur in unexpected contexts, further 

complicating dietary assessment and consumer awareness (21,28). 

Another important contribution of this study is the identification of a wide variety of added 

sugar derivatives listed in ingredient labels (Table 2). Beyond conventional sugars (e.g., 

sucrose, glucose, fructose), manufacturers frequently use alternative forms such as syrups, 

maltodextrin, and natural sweeteners like honey and molasses. Previous studies have 

highlighted that the use of multiple terms for added sugars on labels can obscure their presence 

and make it difficult for consumers to identify and limit intake (18,29). Ingredients such as fruit 

juice concentrates and sugar alcohols may also function as sweetening agents, contributing to 

overall sugar exposure despite being perceived as healthier alternatives (19). 

The widespread use of various sugar derivatives has important public health implications. High 

intake of added sugars has been consistently associated with obesity, type 2 diabetes, and 
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cardiovascular diseases (30). Moreover, the presence of sugars under multiple names may lead 

to underestimation of sugar intake and reduce the effectiveness of dietary recommendations 

aimed at limiting consumption (18,30). These findings reinforce the need for clearer labeling 

regulations and improved consumer education to enhance transparency and support healthier 

food choices. 

This study has several strengths, including the large number of products analysed and the 

detailed classification of both food groups and sugar derivatives. However, certain limitations 

should be acknowledged. The analysis was based on ingredient lists rather than quantitative 

sugar content, preventing precise estimation of total added sugar intake. Additionally, 

consumption patterns were not assessed, which limits the ability to evaluate actual dietary 

exposure. Therefore, although this study demonstrates the presence of added sugars in packaged 

foods, the findings do not directly reflect population-level exposure to added sugars and should 

be interpreted as an assessment of their availability in the packaged food supply. Finally, the 

findings may not be generalizable beyond the sampled market. Future studies should combine 

product composition data with consumption frequency and dietary intake data to provide a more 

comprehensive assessment of population exposure to added sugars. 

In conclusion, the results highlight the pervasive presence of added sugars in packaged foods 

and the extensive use of diverse sugar derivatives. These findings emphasize the need for 

improved labeling policies, reformulation strategies by the food industry, and increased 

consumer awareness. Future research should focus on quantifying added sugar content and 

evaluating the impact of labeling interventions on consumer behavior and health outcomes 

(21,30). Future studies should also investigate the distribution and frequency of individual 

added sugar derivatives across different food groups to better characterize patterns of added 

sugar use in the food supply. 
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