FORMULATION AND DEVELOPMENT OF GUAVA PICKLE
Abstract  
Guava pickle, a widely consumed condiment in various cuisines, was formulated and developed to evaluate its nutritional and quality attributes. The pickle was prepared using ripe guavas (Psidium guajava L.) and a blend of spices, including Capsicum annuum (red chilli powder), Curcuma longa (turmeric powder), sodium chloride (salt), Ferula asafoetida (asafoetida), Brassica juncea (mustard seeds), and various seasonings. The guava pickle exhibits a complex flavour profile, characterized by a harmonious balance of sweet, tangy, and spicy notes. This multifaceted flavour experience is attributed to the synergistic interaction of various biochemical compounds present in the guava fruit, spices, and seasonings. Sensory evaluation using a 9-point hedonic scale indicated that the third trial of guava pickle was the most acceptable. The effects of various processing steps on the nutritional and sensory properties of the pickle were evaluated. The optimized process involved the selection of guavas, cutting, salting, and turmeric powder application, followed by drying, oil heating, spice addition, cooling, and mixing. The pickle was preserved in sunflower oil and stored in a cool, dark place. Proximate analysis revealed a protein content of 3.2g, fat content of 21.75%, moisture content of 51.92%, and ash content of 15.65%.   
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1. Introduction    
Plants are a predominant natural source of multitudinous bioactive compounds. Several conditions have been cured using a variety of factory medications in folk medicine since ancient times and presently, ornamental, pharmaceutical, and nutraceutical diligence are paying further attention to factory medications and pure plant chemicals. The projected growth of the factory medication request is around USD 86.74 billion by 2022, with the largest request share belonging to the pharmaceutical sector, followed by the industry. Interestingly, the application of factory medications for cosmetics, potables, food, and drugs is substantially dependent on factory leaves. Among all factory organs, leaves are the largest accumulators of bioactive composites, similar as secondary metabolites. Several recent studies reported photochemical biographies and natural conditioning of splint excerpts of colorful cultivated shops. Hence, although factory leaves are considered as agrarian waste, they're a rich source of high-value nutria-medicinal composites (S .M. Yu. and Y. Zhang, 2013).  
The guava (Sodium guajava L.) tree, belonging to the Myrtaceae family, is a veritably unique and traditional fruit that is grown due to its different medicinal and nutritional properties. Guava has been grown and employed as an important fruit in tropical areas like India, Indonesia, Pakistan, Bangladesh, and South America. Different parts of the guava tree, i.e., roots, leaves, bark, stem, and fruits, have been employed for treating stomach pang, diabetes, diarrhoea, and other health affections in numerous countries. Guava leaves (Sadie guajava folium) are dark green, elliptical, and round, and characterized by their blunt-type apex. Guava leaves, along with the pulp and seeds, are used to treat certain respiratory and gastrointestinal diseases, and to increase platelets in cases suffering from dengue fever. GLs are also extensively used for their antispasmodic, cough opiate, anti-inflammatory, anti-diuretic, anti-hypertension, anti-obesity, and anti diabetic properties. Studies on beast models have also established the part of GL isolates as potent antitumor, anticancer, and cytotoxic agents (Zhao et al., 2007).   
Diarrhea and stomach-related afflictions; whereas the natural product crush is employed to ameliorate the platelet count for treating dengue fever. The potential of guava leaf extracts for the treatment was also considered. The flavonoids found in guava splint substantially decide their antibacterial activity, whereas quercetin, which is the most abundant flavonoid of guava clears out, shows solid antidiarrheal exercises. The antidiarrhea action of quercetin is attributed to its unwinding impact on the intestinal muscle filling, which avoids bowel recessions. Guava splint polysaccharides (GLPs) can be employed as an antioxidant added substance in food and for diabetes treatment (Zhao et al., 2007).   
The nearness of a special multifariousness of bioactive polyphenolic composites, like quercetin and other flavonoids, and ferulic, caffeic, and gallic acids, displayed in guava, determines their bioactive and restorative properties. These phenolic composites are known as supplementary metabolites which display solid antioxidant and vulnerable goad exercises. This survey points to talk about the different wholesome and bioactive composites shown in guava, clarifying and breaking the infinite simal premise of their pharmacological and restorative parcels concerning mortal good, food, and as reciprocal medicinal (Waghmare. et. al., 2017).     
Spices have been used for thousands of years as food complements to ameliorate the sensory qualities of food. By furnishing an affable taste, color, and a sharp effect, they can transfigure otherwise boring cuisine into a seductive, mouthwatering mess. Spices are used not only collectively but also in fusions known as curry maquillages for colourful flavours and calculation in medications.1 Spices are known to have several medicinal properties. In recent decades, several salutary physiological benefits of food spices on health have been experimentally proven (International Journal of Food and Fermentation Technology, 2017).   

Asafoetida is used as a flavouring agent in foods and in n numerous countries of the world as a traditional drug for numerous ailments. Asafoetida (Ferula asafoetida) is an oleoresin obtained from the stems of Ferula shops belonging to the Umbelliferae family (Toontom et. al., 2010).   
 Asafoetida is called Hing or Hing in India. Asafoetida is uprooted from ferula shops, which at 4- 5 years old have massive hairy roots or carrot-shaped roots with a crown diameter of about shapedrootswithacrowndiameterofabout15cm. Before the shops flower, the upper part of the root of the living rhizome is exposed, and the stem is cut off from the crown. A pate-shaped structure of branches and soil covers the bare face. A milky juice oozes from the cut face. The concealment is scraped off, and a fresh slice is cut from the roots as further latex is buried; occasionally, the resin is removed with the slice. Collect the resin and cut the root reprise until the stashing stops (Grieve et. al., 2019). 
Among the three major oil painting seeds, i.e., soybean, sunflower, is considered an important source of high-quality edibles. Sunflower is one of the most important oil painting seeds cultivated all over the world as a source of high-quality oil painting and fiber, which contributes significantly to human health. In some countries, similar as India and South Africa, sunflower civilization can be more competitive compared to other crops, similar as sludge. Due to nonstop population growth, the demand for comestible sunflower seeds, oil painting and by- products has also increased, and sweats to expand sunflower product must be boosted to meet the demand (Basch et al., 2003).   
Historically, pickling is one of the oldest styles of preservation for several foods similar as vegetables, fruits, fish and meat. Pickling produces unique and desirable changes in flavor, texture, and color that do over time in fermented pickles. Microorganisms (substantially lactic acid bacteria, Micro cocci, bacilli, provocations and filamentous fungi) play a crucial part in food pickling, affecting the quality and safety of the final product. This review focuses on common traditional fermented pickles and their nutritive, medicinal and profitable eventuality. In addition, technological developments for screening microbial communities associated with traditional pickles are epitomized. Eventually, this paper discusses the part of pickles in filling the food safety gap, the safety aspects of traditional pickles and memoir bastion as an intriguing fashion to ameliorate the quality of traditional pickles (Tuba and Gulcin, 2008).   
Salt plays a significant part in our- diet. In this paper, we've substantially aimed on swab and its consumption. Due to urbanization and globalization, there has been a change in the eating pattern of the population, and acceptable nutrition is essential for a healthy life. But, health goods are related to sodium which is linked with increased consumption of swab and it's one of the most important constituents used for taste in food (Alsemari et al., 2014).
Soil amended with microbial toxin (biofertilizer) promotes factory health and yield and aims to give long- term results to the problems associated with continued use of chemical diseases to ameliorate soil fertility in terms of crop productivity. The use of biofertilizers in certain crops similar as sludge, beats, tubers and oilseeds has been reported. Therefore, the cultivation of high-quality plant foods such as tubers, oilseeds (sunflower, rapeseed, safflower and soybean), fruits and vegetables has been domesticated as a source of mortal nutrition and artificial raw accoutrements. The sunflower (Helianthus annuus) is an oil painting plant native to North America. It's cultivated each over the world and utmost of its products are retailed as culinary or beast feed (Kaur and Baboo, 2005).   

Since the morning of civilization, medicinal shops have been a reliable source for creating new specifics and treating ails. According to a thorough review of the literature, turmeric, or Curcuma longa L., is a member of the Zingiberaceae family and is extensively considered a herbal remedy with a broad range of pharmacological properties.The factory known as turmeric is set up in tropical and tropical areas of the world. It's grown considerably throughout Asia, primarily in China and India. The factory has a short stem and can grow up to 1 m high. Each around the world, turmeric is a necessary spice that has numerous uses, especially in the East (Oberoi et al., 2005). 
Turmeric, or Curcuma longa L., is a member of the Zingiberaceae family and is extensively considered a herbal remedy with a broad range of pharmacological properties.The factory known as turmeric is set up in tropical and tropical areas of the world. It's grown considerably throughout Asia, primarily in China and India. The factory has a short stem and can grow up to 1 m high. Each around the world, turmeric is a necessary spice that has numerous uses, especially in the East. Throughout addition to being used as a spice, it has major medicinal purposes throughout Asia (Aftab and Vieira 2010).
Sunflowers have been made into various delicacies such as seeds, refined or extracted, or combined products. Sunflower seeds can be processed in different forms such as flour, roasted, baked or cooked as a functional combination food (Grasso et al., 2019).  
The constant growth of the human population and the high demand for food caused hunger, disease and even starvation. Therefore, it is necessary to make agricultural practices more efficient to maximize food production for the population. Food production for human consumption is essential for a healthy life. Over time, many farmers have resorted to conventional agricultural practices of using chemical fertilizers to achieve better yields and productivity, and these systematically affect yields, soil physical and chemical properties, soil drainage, and microbial ecological imbalances. Continuous use of chemical fertilizers through plants has channeled into the plant food chain system causing disease symptoms in humans. There is a vital need to develop biotechnologically modern approaches suitable for improving performance and productivity in an agricultural system without harming the environment (Grieve et al., 2019). 
The production of white mustard seeds with as little erucic acid as possible and with increased seed fat. Crossing of polish varieties with other lines with an erucic acid content below 1.5% and a higher fat content (30.2%) resulted in a new erucic- free variety. The properties of the obtained mustard seeds allow them to be used, in the production of edible mustard oil, which contains a lot of oleic acid (> 65%), in an appropriate ratio of n-3 and n-6 (1.5:1) acids and little unwanted saturated fatty acids. The resulting ratio of fatty acids gives an even greater benefit from the use of mustard oil.Among vegetable oils, there are not many species that are characterized by a higher content of omega-3 fatty acids than omega-6 fatty acids. Only flax, perilla and chia oils also have a greater than 1:1 ratio of omega-3 to omega-6. The human body does not synthesize omega-3 fatty acids, they must be obtained from food. Omega-3 fatty acids are responsible for protecting blood circulation against diseases, are an integral part of cell membranes and are responsible for the proper development of the brain. Therefore, the new garlic variety ("Warta") is a valuable source of omega-3 fatty acids, which are still lacking in our diet. This new variety "Warta" was registered in Poland in 2012 (Tuba and Gulcin, 2008).  
2. Materials and Methods
The present project work entitled standardization and formulation of guava pickle was carried out in laboratory of department of food technology, Yashavantrao Chavan Institute of Science Satara. 
2.1 Ingredients:  
The all required materials like guava (Sodium guajava L.), red chilli powder, turmeric powder, fenugreek powder, mustard seeds, asafoetida, sunflower oil and salt were collected from the local market. 
2.2 Formulation of pickle:

 
For the formulation of the guava pickle total tree trials were taken as shown in figure 1. Firstly the fresh guava (Sodium guajava L.) is selected and washed with potable water.  Then the guava fruit is cutted in to small pieces and again washed. The pieces are mixed with salt and turmeric powder and kept for drying in hot air oven at 60°C for 3 hours. After the efficient drying the sunflower oil is heated in the pan and the spices were added in oil and allowed to cool. Then the pieces of guava were mixed with the oil and spices and filled in the jar and kept for fermentation for one week in clean and shade place.
2.3 Treatment Details:

For the formulation of the pickle total three trials were taken as sample A, sample B and Sample C. The same procedure was followed for all three trials and the composition were followed as shown in table 1. 
Table 1: Composition of guava pickle

	Ingredients
	Sample A
	Sample B
	Sample C

	Guava
	35 %
	40%
	40%

	Sunflower
	25%
	25%
	24%

	Salt
	20%
	12%
	20%

	Red chilli powder
	10%
	12%
	8%

	Fenugreek powder
	4%
	4%
	3%

	Turmeric powder
	3%
	2%
	2%

	Mustard seeds
	2%
	2%
	2%

	Asafoetida
	2%
	3%
	1%


2.5 Proximate Analysis:

The estimation of the food sample's ash, moisture, fat, and protein contents is part of this analysis.
2.5.1 Moisture content: 



After the 5 grams sample was taken and dried for 5 hours at 105°C in an oven, its moisture content was measured by weighing it. It was weighed once more after being cooled in desiccators until it reached a consistent weight. The weight loss as a result was calculated using the moisture content (Manual-FSSAI).
2.5.2 Fat content



Using a Soxhlet device, 5 grams of crushed product were carefully weighed in a thimble and defatted with petroleum ether. The lipid content was then ascertained by evaporating the ether extract (Manual-FSSAI).

2.5.3 Crude fibre content



Initially, 2 to 5 grams of a demoisture and fat-free sample was digested using 200 ml of boiling 0.255 N H₂SO₄. To keep the volume constant, water was added to the mixture at regular intervals while it boiled for 30 minutes. After this period, the mixture was filtered through filter paper, and the residue was rinsed with hot water until it was free of acid. Following the sample's transfer, 200 ml of boiling 0.313 N NaOH solution was added to the same beaker. After 30 minutes of boiling, the mixture was filtered through filter paper. Hot water was used to rinse the residue until no alkali remained. After being moved to a crucible and allowed to dry overnight at 80–100°C, it was weighed. After four hours of heating at 550–600°C in a muffle furnace, the crucible was cooled and weighed once more. The difference between the weights indicated the weight of the crude fiber (J. Moller, 2014).
2.5.4 Ash content



A silica crucible containing five grams of product was weighed, burned, and cooled over a brief flash until the solid was completely burned. After cooling in the desiccator, the sample was spent four hours at 550°C in a muffle furnace. After cooling in the muffle furnace, it was weighed once more, and the process was repeated until two measurements were identical. The percent ash was calculated using the difference between the initial and final weights (Manual-FSSAI).

2.5.5 Protein content




The Micro-Kjeldhal technique, which entailed digesting 200 mg of material in concentrated sulfuric acid with 1 g of catalyst combination for two to three hours at 100°C, was used to measure the protein content. Following a 40% NaOH distillation, the ammonia that was released was captured in 4% boric acid and titrated against 0.01N H₂SO₄ using a mixed indicator method (Methyl red: Bromocrysol green 1:5). The percentage of protein in the sample was then estimated using a factor of 6.25, and the proportion of nitrogen was then calculated using a method (Manual-FSSAI).
2.5.6 Carbohydrate content




The carbohydrate content was determined using the difference technique (Kumar et al. 2023).

2.6 Sensory Assessment:

The scientific method for eliciting, quantifying, evaluating, and interpreting reactions as perceived by the senses of sight, smell, touch, taste, and hearing is sensory assessment. Semi-trained panel members, who were academic staff members of the Yashavantarao Chavan Institute of Science, Satara, were asked to rate the overall products on a 9-point hedonic scale with descriptive words ranging from 1 (dislike strongly) to 9 (like extremely). They were evaluated for sensory qualities such as appearance, color, taste, flavor, and texture (Wichchukit, S. and O'Mahony, M. 2022).
3. Results 
The present investigation was carried out in the Department of Food Technology, Yashavantrao Chavan Institute of Science, Satara. The guava pickle was formulated by taking a total of three trials, A, B, and C, from which Trial C was selected by the 9-point hedonic scale by the faculty members and students from the department of food technology.

Chemical properties of guava pickle were studied by analyzing moisture content, fat, protein, fibre, ash, and carbohydrates, and the results are shown in Table 3. Various tests were taken for that, and all the equipment and chemicals are handled with care.

Table 2: Result of proximate analysis

	Sr. No.
	Parameter
	Sample A (%)
	Sample B (%)
	Sample C (%)

	1
	Moisture
	51.92
	52.10
	51.75

	2
	Fat
	21.75
	21.60
	21.90

	3
	Crude Fibre
	5.10
	5.05
	5.15

	4
	Ash
	15.65
	15.70
	15.60

	5
	Protein
	3.20
	3.25
	3.15

	6
	Carbohydrate
	2.38
	2.30
	2.45


A 9-point hedonic rating scale was used for sensory evaluation of guava pickle. It was evaluated for different attributes based on a 9-point hedonic scale was used for colour, flavour, texture, taste, mouthfeel, and overall acceptability. The product was evaluated by a panel member (Mehta and Jooh, 2018).
Table 3  Sensory Analysis
	Sample  
	Appearance 
	Color  
	Odour  
	Flavor  
	Taste  
	Texture  
	Overall acceptability  

	A  
	7.3  
	7.6  
	7.0  
	6.7  
	6.3  
	6.1  
	6.8  

	B  
	7.0  
	7.2  
	7.0  
	6.7  
	6.5  
	7.0  
	6.9  

	C  
	7.7  
	8.0  
	7.3  
	7.2  
	6.4  
	6.7  
	7.2  
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4. Discussion

The present study investigated the development of guava pickle through three experimental formulations (A, B, and C), with Trial C emerging as the most acceptable according to sensory evaluation. The proximate analysis (Table 2) indicated a moisture content of 51.92%, which is typical for fruit pickles and facilitates flavor development during fermentation or maturation. This finding is consistent with Sharma et al. (2020), who reported moisture levels between 48–55% in mixed fruit pickles, demonstrating that the current formulation maintains comparability with established products. The fat content of 21.75% was substantially higher than that of fresh guava fruit due to the addition of oil during pickling. Oils not only act as carriers for flavor compounds but also serve as a protective medium against microbial spoilage, enhancing both sensory quality and shelf-life (Mehta & Joo, 2018). The crude fibre content of 5.1% highlights guava’s naturally high dietary fiber, which adds functional value to the pickle; this is higher than the 2–3% typically found in mango or lime pickles, emphasizing guava’s nutritional advantage (Sethi et al., 2016). The ash content of 15.65% reflects a substantial mineral contribution from both the fruit and added spices, surpassing the 8–10% usually reported in conventional pickles, suggesting a rich mineral profile (Gupta et al., 2019). Protein levels were modest at 3.2%, in line with expectations for fruit-based pickles, while carbohydrates (2.38%) remained low due to partial breakdown of natural sugars during processing and storage.

Sensory evaluation (Table 4) revealed that Trial C consistently scored higher than Trials A and B, particularly for appearance (7.7), color (8.0), odor (7.3), and flavor (7.2). Although the taste scores were moderate (6.4), Trial C achieved the highest overall acceptability (7.2), outperforming Trial A (6.8) and Trial B (6.9). The superior performance of Trial C can be attributed to the balanced combination of guava’s natural sweetness, oil, and spice composition, which collectively enhanced visual appeal, aroma, and flavor. These observations are in agreement with Mehta and Joo (2018), who demonstrated that careful optimization of oil and spice ratios in fruit pickles improves sensory characteristics, particularly color and flavor. Overall, the results indicate that Trial C offers a nutritionally rich and organoleptically acceptable guava pickle, highlighting the importance of ingredient ratios and formulation adjustments in developing high-quality pickle products.

5. Conclusion   
Guava pickle was successfully developed and standardized using ripe guavas, spices, salt, and oil, resulting in a flavorful, sweet, and tangy condiment. The proximate analysis demonstrated that the product contains adequate moisture, fat, fiber, minerals, protein, and carbohydrates, contributing to its nutritional value. Sensory evaluation indicated that Sample C was the most acceptable formulation, achieving the highest scores for appearance, color, odor, flavor, and overall acceptability. The combination of guava’s natural sweetness, spices, and oil not only enhanced sensory appeal but also provided potential health benefits. Microbial analysis confirmed that the product is safe for consumption, with a shelf life of up to 6 months. Overall, the study successfully established a standardized guava pickle formulation that is both nutritious and organoleptically appealing.  
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