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A B S T R A C T  

Pomegranate peel as a bio-waste is a source of environmental pollution. It is rich in various polyphenols, 

among them tannins and anthocyanins are in abundance. The peel is a rich source of hydrolysable tannins. 

Punicalagin accounts for 85% of total tannins. Punicalagin is the precursor of Urolithin, which is a 

metabolite resulting from transformation of ellagitannins by gut bacteria i.e. Gordonibacterurolithinfaciens 

etc. Studies found that urolithin exhibits immunomodulatory, anti-inflammatory, antimicrobial, antioxidant, 

neuroprotective and anticancer properties. This study focuses on the incorporation of urolithin precursor and 

urolithin nanoparticles in cupcakes, its effect on physicochemical, dough rheology and nutritional properties 

of cupcakes which may help in the treatment of dementia/Alzheimer’s disease, Parkinson’s disease and 

certain cancers (prostate and colon) etc. Nanotechnology will be used to make silver nanoparticles of 

urolithins which are then incorporated in cupcakes. Four samples will be studied as, punicalagin cupcakes 

(PuCc), punicalagin nanoparticle (PuNCc) urolithin cupcakes (UroCc), urolithin nanoparticle cupcakes 

(UroNCc) along with control. Farinograph, and viscoamylograph tests will be used to measure rheological 

parameters of the dough after punicalagin, urolithin and their nanoparticles incorporation.  All the samples 

will be compared to select the best suitable compound and its incorporation in the cupcakes and for further 

industrial application. 
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I N T R O D U C T I O N  

The use of food waste or by-products into the value addition of products that gives back to food supply chain 

is known as ‘food waste valorization’. (Food waste valorization, 2021). 

Pomegranate (Punicagranatum) is one of the ancient fruits, known for its therapeutic effects and used 

extensively in traditional medicine. However, most of its benefits lost as a waste in the form of pomegranate 

seed and peel. Ellagitannins (ET) are the main bioactive components in pomegranate peels, largely represented 

by punicalagin, a type of phenolic compound particular to pomegranate. ET exhibits anti-microbial, anti-

inflammatory, antioxidant and anti-cancer properties. (Belgacem et al., 2021). 

Gut bacteria produce ‘urolithin'in humans when get exposed to ellagic acid (EA) and ellagitannins (ET) like 

punicalagin. These precursors are present extensively in pomegranate, walnuts and pecans. ET get transformed 

to EA in the gut, and then metabolized by stomach microflora into urolithins. Urolithin production differs 

largely among individuals due to variations in the gut microbiome. Urolithins are excreted in urine and feces 

after absorption (Singh et al., 2021).  
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Nanoparticles are a kind of colloidal drug transporting system which involves particles in size range of 10 to 

1000 nm in diameter. Main benefits of nanoparticles include improved bioavailability by increasing aqueous 

solubility, expanding resistance time in the body (expanding half-life for clearance/expanding specificity for 

its related receptors) and directing drug to discrete location in the body (action site). This results in reduced 

amount of drug required and dose toxicity and prevention of non-target cells from serious after effect. This is 

of great interest as they have the potential to cross organ barriers like blood brain barrier, membrane of cell 

etc. (Sagar, 2011). 

Cake is one of the most common bakery items. Standard characteristics of cake depend on a lot of elements, 

including the ingredients of cake batter, the extent of aeration, and the mixing/baking process. In the proposed 

study, cupcakes will be considered to be a fitting substitute of nutraceutical food for the utilization of PPs 

(Conforti, 2006). 

M E T H O D S  

Different extracts will be made by using the method described by Dahhamet al., (2010). The nanoparticles of 

punicalagin and urolithin will be biosynthesized and characterized by using the method described by Esawyet 

al., (2019). The cupcakes will be made according to the method described by AACC (2002). 

To determine the rheological properties of cupcake dough, farinograph and viscoamylograph equipment will 

be used by following the method of AACC (1987). 

The total phenolic contents of dough and cupcakes will be determined by the method of Esawyet al., (2019). 

Nutritional analysis includes the composition of wheat flour, dough and cupcakes will be determined by 

AWRC (alkaline water retention capacity), SRC (solvent retention capacity) and a kernelyzer machine. Radical 

scavenging activity of dough and cupcakes will be determined by the technique described by Abdallah et al., 

(2017). 

The dimensional properties of cupcakes like volume, weight, height, density, and diameter will be measured 

using vernier caliper, RD (relative density) bottle and weight balance. The crumb and crust colors of the 

cupcakes will be studied using a colorimeter, according to the CIE L* a* b* scale, described by hasmadi et al., 

(2018).  

The cupcake texture will be determined by using the method of hasmadi et al., (2018). To evaluate the 

microstructure of dough, cupcakes and nanoparticles, SEM (scanning electron microscope) will be used 

according to the method of Urganci and Isik (2021). The sensory evaluation of cupcakes will be determined 

by following the method of (AACC, 1994). 

All experiments will be performed in triplicate. All the results will be statistically analyzed by the method of 

Ali and Bhaskar (2016). 

C O N C L U S I O N /  F U T U R E  P R O S P E C T S  

The proposed study may suggest the use of bioactive components of pomegranate peel for disease treatment 

using bakery products. This study floats the idea of setting up small baking industries without the need of huge 

investment, and will help in boosting the national economy. Thus, creating more job opportunities for young 

food technologists. Moreover, the application of this research will provide the opportunity to utilize food waste 

that otherwise will cause pollution. However, evaluation of toxic components of pomegranate peel or side 

effects needs to be conducted in future for its safe use in food applications, as a supplement or drug. 
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