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Abstract
This study evaluates the nutritional and phyto-chemical profiles of fresh Apple and Raspberry juices. Through qualitative and quantitative analysis, the research identifies key bioactive compounds, including flavonoids, tannins, and alkaloids, while assessing carbohydrate and protein concentrations. Microbial safety and the presence of common adulterants were also examined. Results indicate that both juices serve as potent sources of antioxidants and essential nutrients, with distinct variations in protein and water content.
Keywords: Food adulteration, Sodium benzoate, Microbial safety, Gram-positive bacteria, Nutrient density, Physicochemical properties, Fruit processing.

1. Introduction
Fruit juices are natural fluids obtained by crushing or squeezing fruits, retaining the essential physical, chemical, and nutritional properties of their source. Berries, particularly raspberries, are recognized as rich sources of phenolics and anthocyanins, which contribute to their antioxidant capacity and medicinal value. Apples are valued for their high fiber, Vitamin C, and unique enzymes like bromelain, which support digestion and provide anti-inflammatory benefits. This paper explores the comparative functional benefits of these two popular juices.
2. Materials and Methods
2.1 Sample Collection and Preparation
Fresh samples of Apple and Raspberry juice were prepared by grinding fresh fruits.
2.2 Phytochemical Screening
Qualitative tests were conducted to detect the presence of:
· Carbohydrates: Using Fehling’s reagent.
· Proteins: Using Copper Sulphate and Sodium Hydroxide.
· Flavonoids: Using NaOH and HCl.
· Tannins: Using Ferric Chloride (FeCl3).
· Other constituents: Tests were also performed for alkaloids, phenols, steroids, and saponins.
2.3 Quantitative Analysis
· Carbohydrate Estimation: Determined using the Dinitrosalicylic Acid (DNS) method at 540nm.
· Protein Estimation: Conducted via the Lowry method at 660nm.
· Water Content: Measured by weighing samples before and after a 2-day undisturbed period.

3. Results and Discussion
3.1 Qualitative Phytochemical Profile
Both juices tested positive for essential bioactive compounds. The results are summarized in Table 1.
	Constituent
	Apple
	Raspberry

	Carbohydrates
	+
	+

	Protein
	+
	+

	Flavonoids
	+
	+

	Tannins
	+
	+

	Alkaloids
	+
	+

	Phenols
	+
	+

	Steroids
	+
	+

	Saponins
	-
	+

	Starch
	-
	-

	Fat
	-
	-


Table 1: Qualitative Analysis of Juice Constituents
3.2 Quantitative Findings
Quantitative analysis revealed that Apple juice contains a higher concentration of protein compared to Raspberry juice. Conversely, Raspberry juice exhibited higher water content.
	Parameter
	Apple Juice
	Raspberry Juice

	Water Content
	0.49 ml
	0.72 ml

	Ascorbic Acid (Vitamin C)
	0.5 g/l
	0.4 g/l

	Sodium Benzoate (Adulterant)
	Absent
	0.72%


Table 2: Water Content and Concentration Estimates
3.3 Microbial Safety
Microbial testing on Nutrient Agar (NAM) showed white, circular colonies for Apple juice and pin-head colonies for Raspberry juice. Gram staining identified Gram-positive cocci in Apple juice and Gram-positive rods in Raspberry juice.
4. Experimental Results and Data Visualization
The following data represents the comparative analysis of Apple and Raspberry juices based on the qualitative and quantitative tests conducted in the laboratory.
4.1 Comparative Phyto-chemical Profile
The presence of secondary metabolites was assessed to determine the functional value of the juices.
	Test
	Apple Juice
	Raspberry Juice

	Flavonoids
	Positive (+)
	Positive (+)

	Alkaloids
	Positive (+)
	Positive (+)

	Tannins
	Positive (+)
	Positive (+)

	Saponins
	Negative (-)
	Positive (+)

	Phenols
	Positive (+)
	Positive (+)


Table 3: Qualitative Screening Results
4.2 Quantitative Concentration Analysis
Quantitative estimation was performed for major nutritional components. The results indicate that Apple juice has a higher protein concentration, while Raspberry juice has a higher percentage of water content.


	Sample
	Water Content (ml)
	Protein Concentration
	Ascorbic Acid (g/L)

	Apple
	0.49
	High
	0.5

	Raspberry
	0.72
	Low
	0.4


Table 4: Nutritional and Physical Parameters
Nutritional Comparison Graph
4.3 Microbial Analysis (Colony Morphology)
Samples were incubated on Nutrient Agar (NAM) to observe microbial growth. The morphology differed significantly between the two samples.
· Apple Juice: Exhibited white, circular, and smooth colonies.
· Raspberry Juice: Exhibited small, "pin-head" shaped colonies.
	Sample
	Shape
	Gram Reaction

	Apple Juice
	Cocci
	Gram-Positive

	Raspberry Juice
	Rods
	Gram-Positive


Table 5: Microscopic Observations (Gram Staining)
4.4 Adulteration and pH Testing
The juices were tested for common preservatives and acidity levels to ensure purity.
· pH Level: Both juices maintained an acidic profile, with Apple juice appearing slightly more acidic than Raspberry.
· Sodium Benzoate: Detected at a level of 0.72% in the Raspberry sample, whereas it was absent in the Apple sample.
5. Future Aspects of Research
To build upon these findings, future research should explore:
· Shelf-life Dynamics: Utilizing the pH Meter and Heating Mantle to observe how various temperatures affect the stability of Ascorbic acid over a 30-day period.
· Extraction Efficiency: Using the Soxhlet apparatus for more rigorous extraction of lipids and fat-soluble vitamins to refine the nutritional profile.
· DNA Analysis: Employing the UV Transilluminator to study the genetic markers of different fruit cultivars to correlate genetic variety with phytochemical yield.
6. Conclusion
The comparative study illustrates that while both fruits are excellent sources of phytochemicals like flavonoids and phenols, they offer different nutritional strengths. Apple juice serves as a denser source of protein and Vitamin C, while Raspberry juice provides a higher hydration index and unique metabolites like saponins. The presence of specific Gram-positive bacteria suggests that while the juices are nutrient-rich, standardized pasteurization is essential for commercial safety.
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