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HIGHLIGHTS: 

 The study highlights the importance of optimizing transportation practices in the food industry to achieve environmental 

sustainability. 

 Use of local ingredients like hazelnuts and almonds reduces food miles and environmental impacts. 

 Optimized transport practices in food industry, e.g., date and fig transport, enhance sustainability. 

 Future research needs a comprehensive approach, covering more products and supply chain analyses. 

 Study insights aid consumers and authorities in making informed, sustainable food choices and policies. 
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 ABSTRACT 

Background: Snack bars, a globally popular food category, contain a diverse variety of  

ingredients and appeal to different dietary preferences. Even though snack alternatives are 

gaining prominence as viable options for promoting healthy dietary patterns, the composition 

of certain snacks may pose sustainability-related concerns and effects on environment. This 

study investigates the energy and nutrient composition of fruit-based snack bars, with a focus 

on sustainable practices, and the significant inclusion of dates and nuts in production.  

Methods: Between 10 and 25 July 2023, 49 healthy bars from 12 companies, accessible in 

five supermarkets, underwent a comprehensive analysis. The researchers visited selected 

supermarkets, identified the products on the shelves, and collected information on the 

contents from the labels. The label information was then cross-referenced with the brands' 

websites. The average values of energy, protein, total fat, saturated fat, carbohydrate, fiber, 

sugar, and salt contents of 100 g samples of the products were assessed. Group proportions 

were investigated through the Chi-square test. As comparisons involving numerical 

variables failed to meet the assumption of normal distribution, independent comparisons 

were performed using the Kruskal-Wallis test for more than two groups and Mann-Whitney 

U test for two groups. The significance level was set at p<0.05. 

Results: Dried fruits, particularly date and their derivatives, are the most prominently 

featured ingredients (87.8%) of the nutritious snacks, followed by other dried fruits 

containing apple, cherry, and orange. Oily seeds are the most preferred additional 

ingredient (75.5%), followed by cocoa (57.1%), spices (57.1%), sweeteners, and coconut. 

Almonds are the most preferred variety among nuts (36.7%). Other ingredients frequently 

utilized in bars, such as chickpea flour and chicory root fiber. It is noteworthy that, 

several snack bars were including  multiple ingredients simultaneously whereas others 

lacked certain ingredients  entirely. Furthermore, combination of those ingredients were 

discovered to be prevalent in various snack bars.  

Conclusion: In conclusion, this research provides valuable insights for consumers and 

industry stakeholders, guiding them towards choices aligned with nutritional preferences 

and supporting environmental and economic sustainability.  

© 2024, Shahid Sadoughi University of Medical Sciences. This is an open access 

article under the Creative Commons Attribution 4.0 International License. 

Keywords 

Snacks 

Food Supply 

Nuts 

Fruit 

 

Article history 

Received: 11 Dec 2023  

Revised: 5 Apr 2024 

Accept: 20 Jun 2024 

 

  

                                                           
* Corresponding author (İ. Öztürk Altuncevahir) 
 E-mail: ilaydahaj@gmail.com 

ORCID ID: https://orcid.org/0000-0003-0652-9581 

 [
 D

O
I:

 1
0.

18
50

2/
jf

qh
c.

11
.2

.1
56

48
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jf
qh

c.
ss

u.
ac

.ir
 o

n 
20

24
-0

7-
22

 ]
 

                             1 / 11

https://orcid.org/0000-0003-0652-9581
http://dx.doi.org/10.18502/jfqhc.11.2.15648
https://jfqhc.ssu.ac.ir/article-1-1157-en.html


95 

Öztürk Altuncevahir et al.: Nutrition and Sustainability in Nutritious Snacking 

 Journal website: http://jfqhc.ssu.ac.ir 

Introduction 

   In recent years, there has been an increasing interest 

among individuals in adopting healthier eating habits. This 

indicates that consumed food items are notexclusively 

consumed for their nutritional value (Sharafi et al., 2023). 

Additionally, efforts are being made to enrich the 

properties of food items for the preservation and 

enhancement of health (Abdi-Moghadam et al., 2023). 

Sweet taste is dominant among healthy alternatives. 

Cochran et al. (2021) reported that 45% of consumers in 

the United States actively prefer beverages containing 

natural sweeteners and sugar-free products. The global 

market for low-sugar products has grown by 17% between 

2014 and 2018, according to Singh et al. (2020). The 

increasing awareness of nutritional allergies and 

intolerances has highlighted the need to diversify product 

offerings. However, with the growing awareness of healthy 

eating, these product alternatives are also expected to be 

healthy (Gargano et al., 2021). Consumers' needs are 

altering in the snack market, and producers are meeting the 

demands of consumers searching for healthier ingredients 

and new flavors, such as fruit and grain bars.  

   Snack bars are pre-mixed and compressed food products 

that are presented to consumers in cut and bar form. Due to 

their shape and content properties, these bars are 

conveniently portable and ready to be consumed. The 

utilization of diverse ingredients in creating various bar 

flavors provides consumers with different alternatives, 

catering to their tastes, and serving as a beneficial means of 

consuming healthy snacks without getting bored of 

consuming the identical product. Fruit-based snack bars are 

among the most preferred options as they combine the 

provision of vitamins, minerals, and other beneficial 

components defined as daily requirements, offering a 

healthier alternative to simple sugars (Kosicka-Gębska et 

al., 2022).  

   The food miles approach simplifies the examination of 

environmental effects associated with carbon emissions 

from food consumption. In the United States, the food 

sector accounts for 14.4% of total energy consumption, 

with 0.6% attributed to food-related transportation, 2.0% to 

agriculture, and 4.1% to household kitchen appliances 

(Glavič, 2021). In the assessment of global energy 

consumption from farm to fork, it isdemonstrated that 20% 

of greenhouse gas emissions stem from food 

transportation, as highlighted in the EU farm to fork 

strategy report in 2023. Furthermore, the processing, 

packaging, and selling of food necessitate an expenditure 

of energy approximately ten times that used in food-related 

transportation (European Comission, 2023). In the 

upcoming years, food-related energy consumption is 

expected to intensify. This is illustrated by the fact that, on 

average, the food consumed in the United States covers a 

distance over 8,000 km from farm to table. Additionally, 

the increased utilization of air transportation, especially for 

diverse products such as agricultural goods, to facilitate 

'just-in-time' delivery, is highlighted as a significant factor 

contributing to overall emissions associated with 

transportation (Afrouzi et al., 2023).  

   The aim of this research is to evaluate the contents of 

sweet bars accessible in chain markets in Turkey. The 

investigation is focused on determining whether these 

sweet bars, often considered as a healthy alternative, align 

with both health and environmental considerations, 

particularly in  relation to the food miles concept. By 

scrutinizing the ingredients of these sweet bars, the 

research aims to shed light on their overall impact on 

health and the environment, contributing valuable insights 

to the discourse on sustainable and health-conscious 

consumer choices in the Turkish market. 

 

Materials and methods 

The identification of supermarkets  

   The research commenced with the selection of major 

supermarket chains accessible across Turkey, Istanbul, 

Turkey, which have a broad consumer network reachable 

nationwide. The websites of these supermarkets were 

scrutinized, and those exclusively selling products in 

specific regions or major cities were eliminated. 

Consequently, it was decided to collaborate with 12 

supermarkets.  

Selection of bars  

   Appropriate products for the bar category were 

distinguished among the items merchandised under the 

healthy products section in chain supermarkets. A 

descriptive study was designed, focusing on examining the 

label information of brands marketed as 'healthy bars'. 

Products catering to specific requirements groups such as 

children were excluded, and only those specifically 

targeted at adults and organized as healthy, with no 

particular health claims, were included. As a result, a total 

of 49 different 'healthy bars' from 12 companies were 

identified. Four of those companies made the major 

contribution to the data, providing a combined total of 27 

healthy snack bars. 

Data collection of contents  

   During the data collection period from 10 to 25 July, 

2023, researchers visited the selected supermarkets, 

identified the products on the shelves, and collected the 

content information mentioned on the labels. Considering 

situations such as the temporary unavailability of products 

on the shelves, three different locations of the same 
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supermarket chain were visited to ensure the presence of 

the identical products on all shelves. Subsequently, the 

label information of all products was compared with the 

brands' websites, and if the label information was detected 

to be insufficient, the required data were collected from the 

respective product websites. To enhance the study's 

diversity, additional information about bar options 

available on brand websites but not found  in supermarkets 

was also collected. Inclusion criteria mandated that each 

bar need to be produced in Turkey. Nutritional content, 

encompassing energy (Kcal), total fat (g), saturated fat (g), 

sugar (g), carbohydrates (g), protein (g), and fiber content 

(g), was extracted from the package and web pages. If not 

explicitly provided, the quantities for 100 g of the product 

were calculated. Bars containing trans fats, added sugars, 

glucose, and/or fructose syrup were excluded from the 

study. 

Statistical method 

   The current study adopts a descriptive research design to 

investigate the characteristics of dried fruits and 

derivatives. IBM SPSS 22.0 for Windows program was 

applied for statistical analysis. Descriptive statistics were 

provided as follows: categorical variables were presented 

as counts and percentages, while numerical variables 

included mean, Standard Deviation (SD), minimum, 

maximum, and median Group distributions were compared 

using the Chi-square test. Since the comparisons of 

numerical variables failed to meet the assumption of 

normal distribution, independent comparisons of more than 

two groups were conducted using the Kruskal-Wallis test, 

and independent comparisons of two groups were 

performed using the Mann-Whitney U test. The alpha 

significance level was accepted as p<0.05. Additionally, it 

is noted that in the study, the names of the snack bar 

products and their respective companies have not been 

disclosed for ethical reasons, ensuring confidentiality and 

anonymity.  

 

Results 

   In this study, a comprehensive analysis of healthy bars 

was conducted, encompassing a total of 49 different 

products sourced from representative supermarket chains 

across Istanbul, Turkey. The evaluation involved 

analyzing various nutritional components, including 

energy, protein, fat, saturated fat, carbohydrates, salt, 

fiber, and sugar content, for each product. Notably, the 

examined bars predominantly featured dried fruit-based 

ingredients and were marketed with sweet flavors, 

promoting them as healthy options. The analysis aimed to 

provide a  detailed comprehension of the nutritional 

profile of healthy bars available in the market, facilitating 

informed consumer choices and contributing to 

discussions on dietary recommendations and health 

promotion strategies. Detailed data regarding the average 

weights of products per package and the nutritional 

composition of the examined bars are outlined in Table 1. 

Moreover, the table provides information on the content 

per 100 g of the products (Table 1). 

 

Table 1: Nutritional composition of bars (n=49) 

 
Mean±SD Min Max 

Weight 36.3±5.8 20.0 40.0 

Calories (Kcal) 134.0±33.5 64.0 189.8 

Protein 3.4±2.0 0.5 8.3 

Saturated Fat 1.5±1.4 0.0 7.6 

Oil 4.5±3.6 0.0 13 

Carbohydrate 19.2±3.1 12.7 25.7 

Salt 0.1±0.2 0.0 1.0 

Fibre 4.9±3.1 0.6 19 

Sugar 14.1±8.0 4.6 49.2 

  Mean±SD Min Max 

Energy (Kcal/100 g) 368.7±66.9 222.5 521.0 

Protein (g/100 g) 9.6±5.3 2.0 23.1 

Fat (g/100 g) 11.7±9.6 0.0 33.0 

Saturated fat (g/100 g) 3.9±3.7 0.0 19.0 

Carbohydrate (g/100 g) 54.0±12.2 37.3 90.0 

Fiber (g/100 g) 11.7±5.6 2.5 30.5 

Sugar(g/100 g) 34.6±9.7 13.0 64.0 

Salt (g/100 g) 0.3±0.5 0.0 2.5 

SD=Standart Deviation 

 

   Upon assessing various types of bars with different 

contents, products derived from dried fruits, particularly 

date fruits and those obtained from date fruits (e.g., date 

juice, date extract), are the most prominently featured, 

constituting the highest proportion at 87%. Following date 

fruits, the sequence of prevalence is apple (34.7%), cherry 

(14.3%), orange (10.2%), and other dried fruits, 

respectively (Figure 1).  
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Figure 1: Dry fruit contents of bars (%) 

 

 The production scheme includes not just the dried fruits 

but also their juices, dried forms, and peels. The various 

uses and quantities of dried fruits in the examined bars are 

detailed in Table 2. 

   In the production of bars, a variety of ingredients such as 

nuts, cocoa, coconut, spices, sweeteners, and other flavor 

enhancers have been utilized. Among these, oily seeds 

stand out as the most preferred ingredient, comprising 

75.5%. Subsequently, cocoa, spices, or sweeteners 

(57.1%), other flavor enhancers (22.4%), and coconut 

(18.4%) oily seeds follow in preference, as illustrated in 

Figure 2. 

 

Table 2: Contents of dried fruits and products derivatived in snack bars 

 Included Not ıncluded 

 n (%) n (%) 

Date and products prepared of it 43 (87.8%) 6 (12.2%) 

Date palm 41 (83.7%) 8 (16.3%) 
Date juice 1 (2.0%) 48 (98.0%) 

Date extract 2 (4.1%) 47 (95.9%) 

Apple and products prepared of it 17 (34.7%) 32 (65.3%) 
Apple 8 (16.3%) 41 (83.7%) 

Dried apples 2 (4.1%) 47 (95.9%) 

Apple juice 7 (14.3%) 42 (85.7%) 

Cherry and products prepared of it 8 (14.3%) 41 (85.7%) 

Cherry 7 (14.3%) 42 (85.7%) 
Cherry juice 1 (2.0%) 48 (98.0%) 

Orange and products prepared of it 6 (10.2%) 43 (89.9%) 

Orange 1 (2.0%) 48 (98.0%) 
Orange peel 1 (2.0%)2 48 (98.0%) 

Orange juice 1 (2.0%) 48 (98.0%) 

Orange powder 1 (2.0%) 48 (98.0%) 
Orange extract 1 (2.0%) 48 (98.0%) 

Dried oranges 1 (2.0%) 48 (98.0%) 

Strawberry and products prepared of it 5 (8.2%) 44 (91.8%) 
Strawberry 1 (2.0%) 48 (98.0%) 

Strawberry juice 1 (2.0%) 48 (98.0%) 

Dried strawberries 1 (2.0%) 48 (98.0%) 
Strawberry powder 1 (2.0%) 48 (98.0%) 

Strawberry Extract 1 (2.0%) 47 (98.0%) 

Plum 1 (2.0%) 48 (98.0%) 
Pumpkin 1 (2.0%) 48 (98.0%) 

Blackberry 2 (4.1%) 47 (95.9%) 

Gojiberry 1 (2.0%) 48 (98.0%) 
Blueberry 2 (4.1%) 47 (95.9%) 

Cranberry 4 (8.2%) 45 (91.8%) 

Dried bananas 1 (2.0%) 48 (98.0%) 
Dried mulberry 1 (2.0%) 48 (98.0%) 

Lemon puree 5 (10.2%) 44 (89.8%) 
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Figure 2: Quantity of nuts, cocoa, coconut, spices and sweeteners, and other flavor enhancers (%) 

 

   Almonds have been recognized as the most preferred 

variety among all types of nuts. Detailed information 

regarding the contents of other ingredients excluding nuts 

and their inclusion in the production scheme is provided in 

Table 3. 

   Information regarding different ingredients used in 

addition to dried fruits, nuts, cocoa, coconut, spices, and 

sweeteners, which are frequently preferred in bars, is 

presented in Table 4. Among these ingredients, chickpea 

flour and chicory root fiber are some of the most preferred. 

All brands’ energy and nutritional contents are presented in 

Table 5. 

 

Table 3: Contents of oil seeds, cocoa, coconut, spices, and sweeteners 

 

Included Not included 

 n (%) n (%) 

Nuts and oil seeds 37 (75.5%) 12 (24.5%) 
Almond 18 (36.7%) 31 (63.3%) 

Hazelnut 14 (28.6%) 25 (71.4%) 

Peanut 7 (14.3%) 42 (85.7%) 
Pumpkin seeds 4 (8.2%) 45 (91.8%) 

Cashew 3 (6.1%) 46 (93.9%) 

Pistachio 3 (6.1%) 46 (93.9%) 
Sunflower seeds 2 (4.1%) 47 (95.9%) 

Hazelnut butter 1 (2.0%) 48 (98.0%) 

Walnut 1 (2.0%) 48 (98.0%) 
Brazil nut 1 (2.0%) 48 (98.0%) 

Cocoa and deravative 28 (57.1%) 21 (42.9%) 

Cocoa powder 28 (57.1%) 21 (42.9%) 
Cocoa butter 23 (46.9%) 26 (53.1%) 

Cocoa fiber 2 (4.1%) 47 (95.9%) 

Cocoa mass 1 (2.0%) 48 (98.0%) 

Coconut and deravative 9 (18.4%) 40 (81.6%) 

Coconut kernel 4 (8.2%) 45 (91.8%) 

Coconut oil 3 (6.1%) 46 (93.9%) 
Coconut flour 3 (6.1%) 46 (93.9%) 

Shredded coconut 1 (2.0%) 48 (98.0%) 

Spices or flavorings 28 (57.1%) 21 (42.9%) 
Cinnamon 10 (20.4%) 39 (79.6%) 

Salt 4 (8.2%) 45 (91.8%) 
Sea salt 4 (8.2%) 45 (91.8%) 

Himalayan salt 4 (8.2%) 45 (91.8%) 

Ginger 3 (6.1%) 46 (93.9%) 
Vanilla 2 (4.1%) 47 (95.9%) 

Other flavorings 11 (22.4%) 38 (69.0%) 
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Table 4: Other ingredients used in bars (%) 

 Included Not ıncluded 

 

n (%) n (%) 

Other content 41 (83.7%) 8 (16.3%) 

Chickpea flour 27 (55.1%) 22 (44.9%) 

Chicory root fiber 18 (36.7%) 31 (63.3%) 

Pea protein 7 (14.3%) 42 (85.7%) 

Sunflower lecithin 6 (12.2%) 43 (87.8%) 

Chia seeds 6 (12.2%) 43 (87.8%) 

Maltitol 6 (12.2%) 43 (87.8%) 

Oatmeal 6 (12.2%) 43 (87.8%) 

Barley malt 4 (8.2%) 45 (91.8%) 

Vitamin C 3 (6.1%) 46 (93.9%) 

Zinc 3 (6.1%) 46 (93.9%) 

Hemp seed paste 3 (6.1%) 46 (93.9%) 

Probiotic culture 3 (6.1%) 46 (93.9%) 

Propolis 3 (6.1%) 46 (93.9%) 

Whole wheat flakes 3 (6.1%) 46 (93.9%) 

Butter 3 (6.1%) 46 (93.9%) 

Olive oil 3 (6.1%) 46 (93.9%) 

Carob flour 2 (4.1%) 47 (95.9%) 

Flaxseed 2 (4.1%) 47 (95.9%) 

Ground coffee 2 (4.1%) 47 (95.9%) 

Green tea extract 2 (4.1%) 47 (95.9%) 

Oat 2 (4.1%) 47 (95.9%) 

Guarana extract 1 (2.0%) 48 (98.0%) 

Hashish 1 (2.0%) 48 (98.0%) 

Coffee 1 (2.0%) 48 (98.0%) 

Carob powder 1 (2.0%) 48 (98.0%) 

Rice flour 1 (2.0%) 48 (98.0%) 

Pollen 1 (2.0%) 48 (98.0%) 

Yellow chickpeas 1 (2.0%) 48 (98.0%) 

Cellulose fiber (pectin) 1 (2.0%) 48 (98.0%) 

Tahini 1 (2.0%) 48 (98.0%) 

 

Table 5: Nutritional value comparison of snack bars’ brands 
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Brand A 

N 

Mean±SD 

6 

40.00±0 

6 

417.50±27.90 

6 

10.00±5.30 

6 

22.10±6.30 

6 

8.10±1.80 

6 

56.40±8.60 

6 

6.50±2.80 

6 

27.40±5.00 

6 

0.10±0.10 

 

Min 40.00 403.00 6.80 17.60 6.80 44.20 4.20 18.40 0.025 

 

Max 40.00 474.00 20.60 32.70 11.35 64.40 12.00 31.60 0.30 

 

Median 40.00 406.00 7.90 18.50 7.40 60.55 5.60 29.05 0.025 

Brand B N 7 7 7 7 7 7 7 7 7 

 

Mean±SD 37.90±2.70 352.60±25.60 9.50±2.10 7.10±4.80 2.10±1.40 55.90±7.30 13.60±2.50 41.10±4.70 0.40±0.90 

 

Min 35.00 309.00 6.80 1.60 0.60 48.10 11.10 33.60 0.00 

 

Max 40.00 384.00 12.20 13.00 3.90 69.30 17.50 47.10 2.50 

 

Median 40.00 349.00 8.60 6.40 1.30 56.30 13.10 42.20 0.00 

Brand C N 5 5 5 5 5 5 5 5 5 

 

Mean±SD 21.00±2.20 338.20±14.40 2.40±0.20 0.00±0.00 0.00±0.00 83.80±4.10 5.00±4.40 47.90±11.70 0.10±0.00 

 

Min 20.00 320.00 2.00 0.00 0.00 80.00 2.50 36.00 0.05 

 

Max 25.00 355.00 2.50 0.00 0.00 90.00 12.80 64.00 0.08 

 

Median 20.00 336.00 2.50 0.00 0.00 84.00 3.00 46.50 0.05 

Brand D N 9 9 9 9 9 9 9 9 9 

 

Mean±SD 39.40±1.70 312.90±14.60 6.70±1.30 3.30±1.00 3.30±1.00 49.70±4.20 13.20±1.10 36.90±3.80 0.00±010 

 

Min 35.00 290.00 5.25 2.00 2.00 45.50 11.25 31.50 0.00 

 

Max 40.00 332.50 8.75 5.75 5.75 58.00 15.40 43.70 0.25 

 

Median 40.00 312.50 6.50 3.25 3.25 48.25 13.00 37.50 0.00 

Brand E* N 3 3 3 3 3 3 3 3 3 

 

Mean±SD 35.00±0.00 495.00±22.70 11.30±1.60 28.30±4.00 8.10±3.40 44.00±4.60 8.70±2.30 15.00±2.60 0.40±0.00 

 

Min 35.00 479.00 9.90 26.00 6.00 39.00 6.50 13.00 0.43 

 

Max 35.00 521.00 13.00 33.00 12.00 48.00 11.00 18.00 0.46 

 

Median 35.00 485.00 11.00 26.00 6.40 45.00 8.70 14.00 0.43 
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Brand F* N 3 3 3 3 3 3 3 3 3 

 

Mean±SD 35.00±0.00 387.00±19.50 8.00±0.50 15.50±3.50 2.30±1.00 47.60±3.10 13.20±0.90 42.50±6.90 0.10±0.00 

 

Minimum 35.00 365.00 7.70 11.70 1.10 44.60 12.30 38.00 0.11 

 

Maximum 35.00 402.00 8.60 18.60 2.90 50.80 14.00 50.50 0.14 

 

Median 35.00 394.00 7.70 16.20 2.80 47.40 13.40 39.10 0.11 

Brand G* N 3 3 3 3 3 3 3 3 3 

 

Mean±SD 40.00±0.00 248.30±23.20 20.00±0.00 5.10±0.10 2.70±1.90 52.00±2.90 22.60±6.90 26.10±3.90 1.00±0.30 

 

Min 40.00 222.50 20.00 5.00 0.50 49.00 17.50 23.25 0.75 

 

Max 40.00 267.50 20.00 5.25 3.75 54.75 30.50 30.50 1.25 

 

Median 40.00 255.00 20.00 5.00 3.75 52.25 19.75 24.50 1.00 

Brand H* N 4 4 4 4 4 4 4 4 4 

 

Mean±SD 34.00±0.00 314.30±36.30 19.90±3.70 7.60±4.80 0.90±0.60 41.50±4.00 9.60±0.80 29.50±1.80 0.60±0.30 

 

Min 34.00 277.00 14.50 3.60 0.40 37.30 8.70 28.10 0.20 

 

Max 34.00 364.00 23.10 14.60 1.70 46.70 10.60 32.10 0.80 

 

Median 34.00 308.00 21.00 6.15 0.70 41.05 9.55 28.90 0.70 

Brand I* N 4 4 4 4 4 4 4 4 4 

 

Mean±SD 40.00±0.00 435.00±14.60 8.00±1.40 18.30±3.40 2.70±2.90 55.00±2.40 10.50±3.10 34.60±5.20 0.30±0.20 

 

Min 40.00 420.00 7.00 14.00 0.75 53.00 8.00 27.50 0.10 

 

Max 40.00 447.50 10.00 21.00 7.00 58.00 15.00 40.00 0.50 

 

Median 40.00 436.25 7.50 19.00 1.50 54.50 9.50 35.50 0.20 

Brand J* N 1 1 1 1 1 1 1 1 1 

 

Mean 40.00 458.00 9.30 24.30 5.00 46.50 19.50 40.00 0.30 

 

Min 40.00 458.00 9.25 24.25 5.00 46.50 19.50 40.00 0.25 

 

Max 40.00 458.00 9.25 24.25 5.00 46.50 19.50 40.00 0.25 

 

Median 40.00 458.00 9.25 24.25 5.00 46.50 19.50 40.00 0.25 

Brand K* N 2 2 2 2 2 2 2 2 2 

 

Mean±SD 40.00±0.00 421.50±4.90 6.70±1.70 19.50±0.70 11.50±10.60 50.30±0.40 22.40±6.50 34.90±4.80 1.60±0.20 

 

Min 40.00 418.00 5.50 19.00 4.00 50.00 17.75 31.50 1.50 

 

Max 40.00 425.00 7.90 20.00 19.00 50.50 27.00 38.25 1.75 

 

Median 40.00 421.50 6.70 19.50 11.50 50.25 22.38 34.88 1.63 

Brand L* N 2 2 2 2 2 2 2 2 2 

 

Mean±SD 35.00±0.00 449.00±0.00 9.90±0.00 24.50±0.00 7.30±0.00 42.20±0.00 9.40±0.00 26.40±0.00 0.10±0.00 

 

Min 35.00 449.00 9.90 24.50 7.30 42.20 9.40 26.40 0.09 

 

Max 35.00 449.00 9.90 24.50 7.30 42.20 9.40 26.40 0.09 

 

Median 35.00 449.00 9.90 24.50 7.30 42.20 9.40 26.40 0.09 

p-value  <0.001 0.001 <0.001 <0.001 0.003 0.002 0.001 0.014 

SD=Standart Deviation  

* Insufficient sample size was not included in the analysis Kruskal-Wallis Test 

 

Discussion 

   This research evaluated the energy and nutrient ratios of 

fruit-based snack bars. Examining their contents, it has 

been discovered that ingredients including dried fruits, 

nuts, and cocoa, are consistent with global snack bar 

production. Compared to other sweet bars, the bars in this 

study manifested identical protein ratios but had higher 

fiber and lower fat, saturated fat, and sugar ratios (Damen 

et al., 2022). 

   Snack bars are available in various categories, including 

protein bars, cereal bars, and those suitable for weight loss 

(Kosicka-Gębska et al., 2022). A study on healthy food 

preferences detected that health-conscious individuals are 

interested in snacks with added fruits (Bandy et al., 2021). 

This inclination is primarily driven by the desire to 

consume nutritious products and prioritize health (Kosicka- 

Gębska et al., 2022). In the recent years, the identical trend 

has been recognized in Turkish market as well (Saygı et 

al., 2022). 

   Healthy snack bars are versatile, and appealing to various 

age groups and individuals with different health conditions. 

They can serve as beneficial snack choices in obesity 

treatment (Binou et al., 2022). In addition, their 

convenience as a Ready-to-Eat (RTE) energy source makes 

them readily accessible for the elderly. These bars can be a 

valuable option for preventing undesired weight and 

muscle depletion in older individuals (Gaddey and Holder, 

2014). For seniors and individuals with chewing 

difficulties caused  by age-related factors (Ju et al., 2021) 

or certain medical conditions (Matuleviciene et al., 2023), 

the smoother texture of healthy snack bars can facilitate 

easier energy intake. 

   The preference of children for healthy snacks has been 

anprominent topic in literature (Ragelienė, 2021). It is 

noted that children prefer consuming food groups such as 
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vegetables, which they typically do not favor in their 

natural state, in the form of healthy snack bars (Jønsson et 

al., 2019). Snack bars often exhibit elevated sugar content; 

nonetheless, this sugar content stems exclusively from 

naturally occurring sugars in fruits, accompanied by 

remarkably high fiber content. The fiber content of the 

snack bars that has been analyzed in this study was 11.7 

g/100 g. The comparison between brandsindicated that the 

bars containnig higher amount of almond and hazelnut had 

higher fiber levels as well. This result is in agreement with 

previous studies that observed the fiber content of nut-

containing products (Kowalski et al., 2022).  

   In the analysis of the fruit bars in this study, it was found 

that dates were the most frequently chosen type of dried 

fruit. Identical results detected by previously held studies. 

The main reason for the preference of dates in the 

production of snack bar is that beyond contributing to the 

texture of these bars, dates are favored for their positive 

impact on health. With a sweet taste and high carbohydrate 

content, dates also provide rich sources of dietary fiber, 

including beta-glucans, and unsaturated fatty acids. The 

decision to include dates in the production of healthy 

snacks is influenced by their unique amino acid 

composition, with lysine and histidine, which are less 

common in other fruits. Furthermore, dates are notable for 

their content of phenolic acids, carotenoids, and 

polyphenols (Hussain et al., 2020). Research has 

demonstrated the antioxidant potential of 

bioactivecompounds in dates, ranging from 55 to 75% 

capacity (Fernández-López et al., 2022). Recognized for 

their health benefits, dates are consistently preferred in the 

preparation of healthy snack bars, a trend observed not 

only in Turkey but also in various other countries (Barakat 

and Alfheeaid, 2023). 

   Another prominently featured food group with high 

content in the preferred products is identified as nuts such 

as hazelnuts, walnuts, peanuts, and cashews. Hazelnuts, 

walnuts, peanuts, and cashews, which contain unsaturated 

fatty acids in their composition, are important additions to 

the diet not only due to these healthy fats but also for their 

contribution of protein, certain minerals, and vitamins 

(Eslami et al., 2022). The consumption of foods composing 

of healthy fats such as nuts and seeds is recommended in 

the Mediterranean diet, which is known to be protective 

effects against many chronic diseases (Pérez-Vega et al., 

2023). In addition, nuts are considered an appealing 

element in enriching the texture of healthy snack bars, 

catering to taste preferences. 

   There is agrowing preference for snack options that not 

only offer health benefits but also cater to taste 

preferences. In this context, sweet and healthy bars, 

perceived as healthier alternatives, are gaining popularity 

over options including chocolate bars (Michel et al., 2021). 

For these healthy snack bars to be appealing, they require 

to be both nutritionally rich and flavorful. Bars containing 

chocolate are particularly favored to enhance flavor. 

However, opting for fruit alternatives to achieve sweetness 

fails always correspond to acceptable flavor levels (Salazar 

et al., 2019). Therefore, cocoa and its derivatives are 

commonly utilized in the production of healthy snack bars 

to replicate chocolate-like flavors (Shahanas et al., 2019). 

   Over the past decade, the global snack bar market has 

experienced significant growth, with the market expected 

to reach 19 billion United States Dollar (USD) by 2025, up 

from 15 billion USD in 2019 (Ayad et al., 2020). These 

figures highlight the economic importance of healthy snack 

bars. However, processes such as increased production and 

transportation of ingredients in the snack bar industry raise 

questions about sustainability, considering the energy 

expended in these processes. Especially in recent years, it 

has been observed that individuals are increasingly 

concerned about climate change and realize that these 

changes will affect their lives more closely in the near 

future (Van Valkengoed et al., 2023). 

   The term "carbon footprint" denotes a specific amount of 

gas produced as a result of human production and 

consumption activities, including CO2 and other gases. The 

carbon footprint is associated with global warming (Holka 

et al., 2022), and approximately one-fourth of the world's 

emitted greenhouse gases are attributed to food production 

(Ritchie et al., 2020). Over 80% of the carbon footprint in 

most foods related to Land use and emissions during 

farming (IPCC, 2018). 

Rgarding that food transportation contributes less to 

emissions compared to land use, transitioning to plant-

based foods and consuming locally produced items are 

recommended to decrease the environmental impact of 

food (Li et al., 2022). However, this poses challenges for 

snack bars, as ingredients with diverse origins may 

influence both positive and negative aspects of 

sustainability. For instance, the use of dates, a commonly 

employed ingredient in healthy snack bars, requires warm 

climate conditions for quality and taste.Whereas achieving 

these conditions in greenhouse environments is possible, it 

is known to be more emission-intensive and costlier. As a 

result, naturally grown dates from the Arabian Peninsula 

are often transported to be usedin production. The bars 

examined in this this research included dates that from the 

Arabian Peninsula. 

   Studies comparing the carbon footprint of identical 

products transported over identicaldistances highlight the 

impact of transportation choices. For instance, the total 

carbon footprint of green beans produced in Kenya is 

reported to be 12-13 times higher than that of beans 

produced in the United Kingdom. Opting for air transport 

intensifies this difference to 20-26 times (Galford et al., 
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2020). This emphasizes the importance of regarding the 

contribution of transportation processes to the carbon 

footprint and encourages the use of locally or regionally 

sourced ingredients. 

   As a major global producer in the cultivation of 

hazelnuts and almonds, Turkye plays a significant role. In 

2020, Turkye's hazelnut production reached 665,000 tons, 

securing the top position in global hazelnut exports with 

157 tons/year.In particular, the conversion of products 

including hazelnuts into items such as hazelnut-

containing bars aligns with the philosophy of food miles, 

reducing greenhouse gas emissions and energy 

consumption (Bozoğlu et al., 2019). Accordingly, 

Türkiye's almond production in 2020 reached 159 

thousand tons, accounting for approximately 4% of global 

almond production. The use of almonds for the 

production of local products benefits from shorter 

transport distances compared to imports, promotes 

regional agricultural diversity and supports the local 

economy (Yılmaz and Bayav, 2023). While hazelnut and 

almond production in Turkye exemplifies the potential to 

reduce food miles, the effects of this practice depend on 

various factors such as cultivation regions, processing 

proximity, as well as transportation efficiency. 

Ultimately, these efforts contribute to the environmental 

and economic sustainability of the country's agricultural 

sector. Coconut is native to various tropical regions 

worldwide, but the global popularity of by-productssuch 

as coconut oil and coconut water necessitates 

international transportation. From an environmental 

perspective, this transportation is associated with 

substantial greenhouse gas emissions and energy 

consumption. This situation is consistent with research 

findings highlighting the environmental impacts of long-

distance food transport (Suja et al., 2022). 

   The product with the highest proportion among the 

contents of the healthy snack bars included in the study 

was dates. In the context of assessing food miles and 

environmental impacts, the transportation of dates from 

Saudi Arabia to Turkye, covering approximately 2,000 

km, typically involves both road and sea transportation 

and generates moderate emissions. In contrast, the 

transportation of dried figs from Greece to the United 

States, which covers a much longer distance of about 

8,000 km, results in higher emissions due to the 

significantly longer route, particularly when carried out 

by sea transportation, emphasizing the considerable 

environmental impact of importing products from distant 

locations. Sea transportation is preferred for the 

transpoting dates due to cost-effectiveness for long-

distance exports (Dai et al., 2020). Both dates and dried 

figs require appropriate packaging and protection to 

maintain quality, and packaging choices can affect 

transportation efficiency and emissions (ICARDA, 2019). 

As examining healthy snack bars produced in Turkye, 

where dates and nuts are prominently featured, both in 

terms of production and transportation, they appear to 

have sustainable effects. The utilization of products 

obtained from sustainable sources in the production and 

transportation of foods is crucial in assessing 

environmental impacts. Having a sustainable production 

scheme highlights the complex balance required to meet 

consumer demands while adopting environmentally 

responsible practices. 

 

Conclusion 

   In conclusion, our analysis of healthy snack bars 

produced in Turkye emphasizes the significance of 

considering both production and transportation practices 

for the development of sustainable food systems. The 

inclusion of locally sourced ingredients, such as hazelnuts 

and almonds, reflects efforts to reduce food miles and 

minimize environmental impacts. Transportation practices, 

exemplified by cases of date transportation from Saudi 

Arabia to Turkye and dried fig transportation from Greece 

to the United States, highlight the necessity of optimizing 

supply chains to achieve environmental sustainability. The 

careful selection of packaging materials and practices is 

crucial in maintaining product quality while minimizing 

transportation-related environmental effects.   

   Future research should adopt a more comprehensive 

approach by expanding the scope beyond particular 

product categories, conducting in-depth supply chain 

analyses, and exploring consumer dynamics to provide a 

nuanced comprehension of sustainable food production and 

transportation practices. Moreover, the practical 

application of our findings for consumers and local 

authorities lies in promoting informed decision-making and 

policy development to encourage sustainable food choices 

and practices, ultimately contributing to the creation of 

more resilient and environmentally conscious food 

systems. 
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