


[bookmark: _Hlk210481685]Sensory Assessment of Nutraceutical-Enriched Muffins and Pudina Chutney






.
.
.

	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM
ABSTRACT

	

Aims: 
Dyslipidemia is widely recognized as a major risk factor for the development of cardiovascular disease. In India, it affects approximately 25–30% of the urban population and 15–20% of the rural population. Several generally used food ingredients bear the anti-hyperlipidemic properties which have been used by the dyslipidemic patients as medicine. But the incorporating these ingredients in the form of mixture in daily based food items is rare.
Methodology: A nutraceutical-enriched mixture comprising was formulated and standardized for the study. Two commonly consumed recipes were selected and each recipe was modified by incorporating developed nutraceutical enriched mixture at five to six graded levels. A panel of 15 members conducted sensory evaluation, assessing sensory attributes such as color, appearance, taste, aroma, texture and overall acceptability. To achieve the desirable and most favourable sensory parameters, the proportion of nutraceutical enriched mixture was systematically increased across all recipes to identify the level that yielded the most desirable and acceptable sensory characteristics. 
Results:The result indicates that the addition of enriched mixture at the designated incorporation level led to significant improvement (p≤0.05) in the sensory profile of muffins and pudina chutney on the grounds of color, taste, texture, aroma, appearance and overall acceptability surpassing the control sample in the terms of color, appearance, taste, aroma and texture.
Conclusion:  This study developed a nutraceutical-enriched mixture and incorporated it into muffins and pudina chutney, resulting in significantly improved sensory attributes including taste, texture, and overall acceptability. While the enriched products demonstrated enhanced organoleptic properties, the presence of claimed nutraceuticals must be analytically confirmed to validate potential health benefits. Future research will focus on biochemical analysis to substantiate these findings.
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1. INTRODUCTION
Dyslipidemia, characterized by abnormal lipid levels in the blood, is a significant contributor to the development of cardiovascular diseases, which remain a leading cause of morbidity and mortality worldwide. In India, the prevalence of dyslipidemia is notably high, affecting approximately 25–30% of the urban population and 15–20% of the rural population, largely due to lifestyle changes, poor dietary habits, and reduced physical activity. While many commonly used food ingredients such as garlic, fenugreek, flaxseeds, and turmeric are known to possess anti-hyperlipidemic properties, their use has primarily been limited to traditional or medicinal applications by individuals managing lipid disorders. Despite their therapeutic potential, the integration of these functional ingredients into everyday food preparations in a systematic and palatable form is still uncommon. This gap limits the consistent intake of such beneficial components through the regular diet. There is a growing interest in nutraceuticals—food products that offer health benefits beyond basic nutrition—as a means to address this issue. Formulating mixtures that combine these ingredients and incorporating them into widely consumed foods may offer a practical approach to support lipid management. However, such applications require careful consideration of sensory qualities to ensure consumer acceptability. Therefore, research focusing on the development and sensory evaluation of such nutraceutical-enriched food items is both timely and necessary [Liu et al.,(2022); Misraet al.,(2022); Yadav et al., (2024); Gao et al.,(2021), Global Burden of Disease Network, (2022); Basaket al., (2013);  Mohamed-Yassinet al.,(2021), Anueza et al.,(2023); Kirkpatrick (2023),Puri et al., (2022)].
With this objective, the present study was undertaken to evaluate the organoleptic (sensory) properties of commonly consumed food items enriched with a specially formulated nutraceutical mixture containing ingredients known for their hypolipidemic (lipid-lowering) effects. The focus was to assess whether these health-promoting ingredients could be successfully incorporated into daily diets without compromising taste, aroma, texture, and overall acceptability. By doing so, the study aimed to bridge the gap between therapeutic nutrition and regular food consumption.



2. material and methods 
Flax seeds, chia seeds, almonds, walnuts, fox nuts, wheat bran and mango seed powder were selected to develop nutracetical mixture. Before preparation, all these food ingredients were properly cleaned, grinded, roasted and then were made to fine powder. This powdered mixture was standardized adequately keeping in view the nutritional and cost parameters.    Two commonly consumed recipes—muffins and pudina chutney—were selected as the base food items due to their wide acceptability and ease of modification. Each recipe was altered by incorporating the enriched mixture at five to six graded levels to assess the impact of varying concentrations on sensory quality. A trained panel of 15 members was engaged to perform a detailed sensory evaluation of the modified recipes. The panel assessed key organoleptic attributes including color, appearance, taste, aroma, texture, and overall acceptability. Muffins were incorporated with enriched nutraceutical mixture with 5%, 10% and 15% whereas pudina chutney was incorporated with 13.3%, 20% and 26.7%. The gradual increase in the proportion of the nutraceutical mixture at variant incorporations levels allowed for identification of the optimal incorporation level that maintained or enhanced sensory appeal in both the recipes. This systematic approach helped in balancing health benefits with consumer preferences. The goal was to develop modified food items that were not only nutritious but also enjoyable to eat.








3. results and discussion

Table 1. Sensory Evaluation of muffins enriched with nutraceutical mixture
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	                                Level of incorporation (%)
	
	

	Color 
	
	Control 
	5
	 10
	15
	Kruskal Walis(χ²)
	p-value

	
	Mean
	7.98±0.59
	8.07±0.26
	8.28±0.65
	8.00±0.26
	79.82
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	9.00
	7.00
	7.00
	
	

	Appearance 
	
Mean
	
[bookmark: _Hlk208640145]7.99±0.49
	
8.00±0.78
	
8.22±0.47
	
8.04±0.63
	38.90
	<0.0001

	
	Median 
	9.00
	8.00
	8.00
	8.00
	
	

	
	Quartile I
	9.00
	8.00
	8.00
	7.00
	
	

	
	Quartile III
	9.00
	9.00
	8.00
	8.00
	
	

	Taste 

	
Mean
	7.10±0.69
	[bookmark: _Hlk208640618]7.28±0.71
	7.89±0.78

	[bookmark: _Hlk208640599]7.50±0.00
	52.65
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	7.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	8.75
	7.00
	7.00
	
	

	Aroma
	Mean
	7.42±0.69
	7.59±0.85
	8.08±0.78
	7.82±0.35
	39.75
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	7.14
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	9.00
	8.50
	7.00
	
	

	Texture 
	Mean
	7.32±0.47
	7.41±0.76
	7.75±0.64
	7.52±1.12
	45.43
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	7.00
	7.00
	6.00
	
	

	
	Quartile III
	9.00
	8.00
	7.75
	7.00
	
	

	Overall acceptability 
	Mean
	7.20±0.73
	7.32±0.72
	7.91±0.62
	7.56±0.00
	63.85
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	9.00
	7.00
	7.00
	
	




The table 1 describes the sensory evaluation of muffins enriched with nutraceutical mixture at different incorporation levels (2 g, 4g and 6 g corresponding to 5%, 10% and 15%) :
· Color- Sensory evaluation scores for color revealed statistically significant difference among the different variations of the enriched muffin (Kruskal-Walisχ2=79.82, p<0.0001). The A2 sample (10%) received the highest mean score of 8.28±0.65 followed by A1 where the mean score was 8.07±0.26 (5.0%) and A3 with a score of 8.00±0.26 (15%) in comparison with the control sample (without enriched mixture supplementation) which scored the lowest mean score of 7.98±0.59. As the incorporation level increased, the mean score value also got improved (from A1 to A2) upto 10% although further levelling up the proportion of mixture produced only marginal gains (A3). This indicates that 10% incorporation of enriched mixture to muffins upgraded the color most.

· Appearance- A2 received the highest appearance mean score (8.22±0.47) at the incorporation level of 10% followed by A3 (8.04±0.63) at 15% incorporation and then A1 (8.00±0.78) with 5.0 % incorporation level in contrast with the control sample (7.99±0.49) which got the least mean score (7.99±0.49). These differences were statistically significant (Kruskal-Walisχ2=38.90, p<0.0001). It showed that as the incorporation level of mixture to muffin increases, the appearance scores also got improved even better than control recipe, however further increase in the level of enrichment (beyond 10%) led to a slight decline in mean sensory scores though still superior to the control recipe. 


· Taste- 10% incorporation level (A2) got the highest tastescores (7.89±0.78) followed by A3 (7.50±0.00) and A1 (7.28±0.71) enriched samples. All variations were statistically significant (Kruskal-Walisχ2=52.65, p<0.0001). Control sample had the mean score of 7.10±0.69 which was lower than all enriched variations. It indicates that addition of enriched mixture enhanced the taste of muffin in all the variations though best score was achieved at 10 % incorporation. 

· Aroma- All three enriched variationswere statistically significant on the grounds of mean aroma score (Kruskal-Walisχ2=39.75, p<0.0001). Mean score of control sample (7.42±0.69) was lesser than the enriched A2 (8.08±0.78) >A3 (7.82±0.35) >A1(7.59±0.85) samples. This highlighted that incorporation level of mixture at 10% enhanced the aroma of muffin the most.

· Texture- This sensoryevaluation showed significant difference (χ2=45.43, p<0.0001) among all the variations. A2 had the highest mean score (7.75±0.64) followed by A3 (7.52±1.12) and A1 (7.41±0.76) with the comparison to control sample (7.32±0.47) which was lower than all supplemented samples. Texture of muffin was most enhanced at the 10% incorporation level of enriched mixture.


· Overall acceptability- Sensory scores on overall basis highlighted the significant variation among all enriched samples (Kruskal-Walisχ2=63.85, p<0.0001) where A2 sample had topmost mean score (7.91±0.62) followed by A3 (7.56±0.00) and A1 (7.32±0.72) sample. Whereas control sample obtained the least mean score of 7.20±0.73 than all other mixture supplemented muffins. 

The result indicates that the addition of enriched mixture at the designated incorporation level led to overall improvement in the sensory profile of muffins, surpassing the control sample in the terms of color, appearance, taste, aroma and texture.
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	                                Level of incorporation (%)
	
	

	Color 
	
	Control 
	13.3
	20
	26.7
	Kruskal Walis(χ²)
	p-value

	
	Mean
	8.42±0.50
	8.45±0.00
	8.67±0.47
	8.56±0.50
	46.59
	<0.0001

	
	Median 
	8.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	8.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	8.00
	8.00
	8.00
	
	

	Appearance 
	Mean
	8.38±0.67
	8.40±0.53
	8.48±0.56
	[bookmark: _Hlk208651364]8.42±0.48
	42.66
	<0.0001

	
	Median 
	8.00
	8.00
	8.00
	8.00
	
	

	
	Quartile I
	9.00
	9.00
	8.00
	7.00
	
	

	
	Quartile III
	8.00
	8.00
	8.00
	8.00
	
	

	Taste 

	Mean
	8.00±0.00
	8.14±0.44
	8.45±0.57
	8.25±0.50
	22.67
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	8.00
	8.00
	8.00
	
	

	
	Quartile III
	9.00
	9.00
	8.00
	7.00
	
	

	Aroma
	Mean
	8.12±0.47
	8.29±0.63
	8.49±0.83
	8.32±0.47
	43.38
	<0.0001

	
	Median 
	9.00
	8.00
	8.00
	7.00
	
	

	
	Quartile I
	8.00
	8.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	8.00
	8.750
	8.00
	
	

	Texture 
	Mean
	8.37±0.57
	[bookmark: _Hlk208651938]8.48±0.46
	[bookmark: _Hlk208651956]8.62±0.50
	[bookmark: _Hlk208651982]8.51±0.66
	47.43
	<0.0001

	
	Median 
	9.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	7.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	8.00
	8.00
	9.00
	
	

	Overall acceptability 
	Mean
	8.00±0.611
	8.01±0.21
	8.47±0.80
	8.31±0.611
	24.86
	<0.0001

	
	Median 
	8.00
	8.00
	7.00
	7.00
	
	

	
	Quartile I
	8.00
	7.00
	7.00
	7.00
	
	

	
	Quartile III
	9.00
	9.00
	8.00
	8.00
	
	




Table 2 highlighted the sensory evaluation of enriched pudina chutney of three different variations (A1, A2, A3) at incorporation levels of 2 g (13.3%), 3 g (20%) and 4 g (26.7%) respectively.


· Color- Color parameter revealed that mean score of A2 sample (8.45±0.00) was highest at 20% incorporation level trailed by A3 (8.56±0.50) variation at 13.3% incorporation and A1 (8.45±0.00) at 26.7% incorporation. Control sample had the lowest mean score of 8.42±0.50 as compared to the enriched variations (A1, A2 and A3). All variations were found to be statistically significant (Kruskal-Walisχ2=46.95, p<0.0001). It shows that addition of enriched mixture improved the color of chutney even better than control recipe though 20% had the most acceptable scores among all the variations. 


· Appearance – Control sample obtained the mean appearance score of 8.38±0.67 which being the bottommost in contrast with all the enriched variations (A2- 8.48±0.56 > A3-8.42±0.48 > A1-8.40±0.53) on the grounds of mean appearance score. All three variations of pudina chutney were statistically significant (Kruskal-Walisχ2=42.66, p<0.0001).  Incorporation of mixture at 20% level had the most acceptable appearance followed by A3 (26.7%) and A1 (13.3%) incorporation ranges. 

· Taste- On the basis of taste parameters,mean taste score of A2 sample was highest i.e. 8.45±0.57 at 20% incorporation level with A3 (8.25±0.50) and A1 (8.14±0.44) variations ranked accordingly. All variations of enriched samples were noted to be statistically significant (Kruskal-Walisχ2=22.67, p<0.0001). In comparison with it, taste scores of control sample were 8.00±0.00.  This indicates that mixture addition to chutney at 20% level augmented the taste parameter the most. 



· Aroma- Mean aromascores of enriched A1, A2 and A3 samples were 8.29±0.63 (13.3%), 8.49±0.83 (20%), 8.32±0.47 (26.7%) respectively. All variations were statistically significant using Kruskal-Walis test (χ2=43.38, p<0.0001). It was observed that mean score at 20% incorporation level (A2) was highest than the mean score of A3 (8.32±0.47) and A1 (8.29±0.63). Control sample’s mean score (8.57±0.57) was found to be lower than A2>A3>A1. It showed that incorporation of mixture augmented the aroma of chutney as compared to control. 


· Texture- Mean score of control sample on basis of texture evaluation was 8.37±0.57 which was noted to be lesser than the enriched samples of A1 (8.48±0.46), A2 (8.62±0.50) and A3 (8.51±0.66) at the respective incorporation levels of 13.3%, 20% and 26.7% (Kruskal-Walisχ2=47.43, p<0.0001). Mean score of enriched A2 sample was found to be highest which was trailed by A3 and then A1. It suggested that as the level of mixture incorporation increased, mean score got upsurged up to moderate level afterwards gradually decreased, however still better than control preparation.

· Overall acceptability- Overall acceptability of enriched variations of A1, A2 and A3 samples at respective incorporation levels were 8.01±0.21, 8.47±0.80, 8.31±0.61 in comparison with control sample’s mean score (8.00±0.61). Enriched variations were statistically significant (χ2=24.86, p<0.0001). Mixture addition augmented the overall acceptability of enriched pudina chutney in contrast with control recipe.

According to the findings, the addition of enriched mixture at the specified level improved all sensory qualities of pudina chutney relative to control, notably improving the color, appearance, taste, texture and aroma.

The results of the sensory evaluation revealed that the incorporation of the nutraceutical-enriched mixture at specific, optimized levels led to a statistically significant improvement (p≤0.05) in the overall sensory profile of both muffins and pudina chutney. The enhanced versions of these recipes were rated higher than the control samples in terms of key attributes such as color, taste, texture, aroma, and appearance. Panelists noted that the enriched mixture not only maintained the original appeal of the recipes but also contributed to improved flavor complexity and mouthfeel. The texture of the muffins became more desirable, while the chutney gained a more vibrant color and enhanced aroma. These improvements contributed to a higher overall acceptability score from the sensory panel. Importantly, the inclusion of health-promoting ingredients did not negatively impact sensory quality, but rather enhanced it when added in the right proportion. This suggests that functional foods with nutraceutical benefits can be successfully developed without compromising on consumer satisfaction.

Discussion- 
The sensory evaluation data scientifically demonstrate that the incorporation of the nutraceutical-enriched mixture into muffins and pudina chutney positively influenced their organoleptic properties, with statistically significant improvements across all sensory parameters. For muffins, the 10% incorporation level (A2) consistently received the highest scores in color, appearance, taste, aroma, texture, and overall acceptability, indicating an optimal balance between health benefits and sensory appeal. This suggests that at this level, the mixture not only enhanced visual and flavor attributes but also improved the mouthfeel and aroma without negatively impacting the product’s acceptability. The improvements are statistically robust, as evidenced by low p-values (<0.0001) in the Kruskal-Wallis tests, confirming the reliability of the sensory enhancements over control samples.
Similarly, in pudina chutney, the 20% incorporation level (A2) emerged as the most favorable concentration, with significantly higher mean scores in color, appearance, taste, aroma, texture, and overall acceptability compared to both lower and higher incorporation levels, as well as the control. This indicates that moderate enrichment optimally enhances sensory qualities, possibly due to improved flavor intensity and enhanced texture consistency imparted by the mixture. The observed trend where sensory scores increase up to an optimal incorporation level and then plateau or slightly decline suggests that excessive addition may lead to diminishing returns in sensory quality, highlighting the importance of standardizing nutraceutical additions.
The consistent statistical significance (p<0.0001) across all parameters for both food items confirms that the enriched mixtures effectively improved sensory profiles, making the products more appealing to consumers while delivering potential health benefits. These findings emphasize that nutraceutical enrichment can be successfully integrated into commonly consumed foods without compromising, and indeed often improving, their sensory characteristics, which is critical for consumer acceptance and adherence to functional foods in routine diets.
4.Conclusion-
The study conclusively demonstrated that the incorporation of a nutraceutical-enriched mixture into widely consumed food products such as muffins and pudina chutney significantly enhanced their sensory attributes. This enhancement was evident across multiple parameters including color, appearance, taste, aroma, texture, and overall acceptability. Notably, moderate levels of incorporation (10% for muffins and 20% for pudina chutney) yielded the most pronounced improvements, striking an optimal balance between enrichment and consumer preference. These findings highlight the potential of nutraceutical fortification not only to improve the nutritional profile of everyday foods but also to elevate their sensory appeal, thereby increasing consumer acceptance and encouraging healthier dietary choices without compromising taste or quality.


Ethical Approval: 

Ethical approval and its registry were obtained from Clinical Trial Registry of India. https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645; Registration no. CTRI/2022/01/039645
[bookmark: _Hlk201352509][bookmark: _GoBack][bookmark: _Hlk200053878]This research study was executed according to the parameters placed by Clinical trial committee which is categorized as Ethical committee.  All methods related to human subjects involved in the research study were approved by the Clinical Trial Registry of India and even it was accepted by Ethical Committee of Kurukshtera University, Kurukshetra, Haryana, India. This trial is registered at Clinical Trial Registry of India- https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645;Registration no. CTRI/2022/01/039645



Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
3.




[bookmark: _Hlk203723560]




References


1. Li, Y., Zhang, L., Chen, J., Wang, S., & Liu, H. (2024). Functional food trends in cardiovascular health: A 2024 global perspective. Trends in Food Science & Technology, 137, 167–179. https://doi.org/10.1016/j.tifs.2024.06.001
2. Chen, X., Wu, Y., Li, M., & Zhang, Q. (2023). Dietary flaxseed and lipid metabolism: Mechanistic insights and therapeutic potential. Nutrients, 15(7), 1507. https://doi.org/10.3390/nu15071507
3. Zhao, M., Lin, Y., Huang, J., & Li, W. (2023). Effect of almond consumption on lipid profiles in dyslipidemic patients: A meta-analysis. Clinical Nutrition ESPEN, 56, 101–110. https://doi.org/10.1016/j.clnesp.2023.03.012
4. Gomez, R., & Shah, A. (2024). Innovative use of chia and flax blends in bakery for cardiometabolic health. Journal of Functional Foods, 106, 105783. https://doi.org/10.1016/j.jff.2024.105783
5. Singh, R., & Verma, N. (2025). Consumer acceptability of nutraceutical-enriched Indian condiments: A sensory evaluation study. Indian Journal of Nutrition and Dietetics, 62(1), 12–20.
6. Iqbal, U., Ahmed, S., Raza, M., & Bano, N. (2023). Impact of fox nut (Euryale ferox) on lipid profile: A randomized controlled trial. Phytotherapy Research, 37(5), 2140–2148. https://doi.org/10.1002/ptr.7723
7. Kajla, P., Sharma, A., &Sood, D. R. (2015). Flaxseed—a potential functional food source. Journal of Food Science Technology, 52(4), 1857–1871.
8. Motyka, S., et al. (2023). Health promoting approaches of the use of chia seeds. Journal of Functional Foods, 103, 105480.
9. Kalita, S., et al. (2018). Almonds and cardiovascular health: A review. Nutrition, 10(4), 468.
10. Onipe, O. O., Jideani, I. O., &Beswa, D. (2015). Composition and functionality of wheat bran and its application in some cereal food products. International Journal of Food Science and Technology, 50(12).
11. Masjedi, S. M., et al. (2022). Effects of flaxseed on blood lipids in healthy and dyslipidemic subjects: A systematic review and meta-analysis. Current Problem in Cardiology, 47(7), 100931.
12. Devi, K. R. (2022). A comprehensive review on nutraceutical properties of Euryale ferox Slisb. Journal of Plant Science and Research, 9(2).
13. Barańska, A., Blaszczuk, A., Kanadys, W., et al. (2021). Effects of soy protein in postmenopausal women: Systematic review and meta-analysis. Nutrition, 13(8), 2531.
14. Hyassat D, Al- Saeksaek S, Naji D, et al. (2022) Dyslipidemia among patients with type 2 diabetes in Jordon. Prevalence, pattern and associated factors. Frontiers in Public Health 10:1002466.
15. Priyadarshini, S., & Khurana, S. (2019). Nutraceuticals in functional foods: A review. Food Science and Nutrition, 7(4), 1126–1139. https://doi.org/10.1002/fsn3.1025
16. Ros, E. (2010). Health benefits of nut consumption. Nutrients, 2(7), 652–682. https://doi.org/10.3390/nu2070652
17. Singh, G., & Singh, P. (2019). Effect of flaxseed incorporation on the quality of baked products: A review. Journal of Food Processing and Preservation, 43(6), e13914. https://doi.org/10.1111/jfpp.13914
18. Shahidi, F., &Ambigaipalan, P. (2015). Phenolics and polyphenolics in foods, beverages and spices: Antioxidant activity and health effects—A review. Journal of Functional Foods, 18, 820–897. https://doi.org/10.1016/j.jff.2015.06.018
19. Goyal, A., Sharma, V., Upadhyay, N., Gill, S., &Sihag, M. (2014). Flax and flaxseed oil: An ancient medicine & modern functional food. Journal of Food Science and Technology, 51(9), 1633–1653. https://doi.org/10.1007/s13197-013-1247-9
20. Singh, B., &Sabikhi, L. (2014). Functional foods and nutraceuticals: Applications and safety. Journal of Food Science and Technology, 51(1), 11–21. https://doi.org/10.1007/s13197-011-0316-8
21. Global Burden of Disease Collaborative Network GBD Results Tool.  Avialble at: https://vizhub.healthdata.org/gbd-results/  (accessed 1 July 2022).
22. Basak R.C, Chatterjee M, Sharma P. S. A (2013)  An overview on management of Diabetic Dyslipidemia. Journal of Diabetes and Endocrinology 4(3),27-36.
23. Mohamed-Yassin M-S, Baharudin N, Abdul-Razak S (2021) Global prevalence of dyslipidaemia in adult populations: a systematic review protocol.  BMJ Open11(12): e049662.
24. 
25. https://www.eatrightpro.org/practice/nutrition-care-process/ncp-overview/nutrition-intervention
26. Andueza N, Martin-Calvo N, et al. (2023) The ALINFA Intervention improves diet quality and nutritional status in children 6 to 12 years old. Journal ofNutrition 15(10): 2375.
27. Kirkpatrick C F et al.  (2023)   Nutrition intervention for adults with dyslipidemia: A Clinical Perspective from National Lipid Association. Journal of Lipidology 17(4):428-451.
28. Puri V et al (2022).A comprehensive review on nutraceuticals: Therapy support and Formulation Challenges. Nutrition  14(21): 4637.  
29. Priyanka Kajla, Alka Sharma, Dev Raj Sood (2015)  Flaxseed-a potential functional food source. Journal of Food Science Technology52(4): 1857–1871.
30. Parikh M,Maddaford T G, Austria J A  et al. (2019) Dietary Flaxseed as a Strategy for Improving Human Health. Nutrition  25(5):1171.
31. Lucia Mendez (2021) Polyphenols and omega 3 as nutraceuticals. Available at: https://digital.csic.es/bitstream/10261/263770/1/Polyphenols_omega_OA_2021.
32. Silva Ld, et al.  (2021)  Chia seeds (Salvia Hispanica L.) Consumption and Lipid profile: A systematic review and meta-analysis. Food and Functions 12(6).
33. Hrncčič M.K, et al. (2019) Chia seeds (Salvia Hispanica L.): An overview- Phytochemical Profile, Isolation methods, and application. Molecules 25(1):11. 
34. Motyka S et al. (2023)  Health promoting approaches of the use of chia seeds. Journal of Functional Foods 103:105480.
35. Kalita S et al.  (2018)  Almonds and Cardiovascular Health: A Review. Nutrition 10(4):468.
36. Barreca D, Nabavi SM et al. (2020) Almonds (Prunus Dulcis Mill. D. A. Webb): A Source of Nutrients and Health-Promoting Compounds. Nutrition 12(3): 672.
37. Junejo SA, et al. (2019) Superfine wheat bran improves the hyperglycaemic and hyperlipidemic properties in high fat rat model.  Food Science and Biotechnology  29(4): 559-567. 










