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Comparative Analysis of Bioactive Compounds in Guava (Psidium guajava L.) Fruit and Leaves


ABSTRACT
Introduction: Psidium guajava L. of Myrtaceae family commonly known as guava is highly consumed by people all over the world and India holds first position in cultivating best variety of fruit. Each part of guava tree contains properties that can be used in treating various diseases. Guava leaves are generally considered as non-conventional food product as it is not consumed by the people. Both guava fruit and its leaves contain good amount of nutritional, medicinal properties and they are considered to be a good source of bioactive compounds. Nearly all of these bioactive components exhibit beneficial properties, including antimicrobial, anti-inflammatory, anticarcinogenic, and cardioprotective effects. These substances are valuable as food additives due to their antioxidant capabilities. Aim: This study focused on analyzing and comparing the bioactive compounds present in guava fruit and its leaves. Methodology: This study used fresh guava fruit and leaves that were dried and ground separately into a powder. Then, the powders were used for analysis of the bioactive compounds. Results: The results revealed that guava leaves showing higher phenolic content (125 mg GAE/g), alkaloid content (11.98 mg/g), tannin content (265 mg/l), flavonoid content (8.72 mg/g) while guava fruit had elevated terpenoid content (3.79 mg/g) and saponin content (0.5%). Conclusion: The findings show that the guava leaves aqueous contain a high content of bioactive compounds as compared to the guava fruit. Future studies can explore the therapeutic applications of guava bioactive compounds in pharmaceuticals and functional foods. 
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1. INTRODUCTION
Bioactive compounds are the secondary metabolites that are found in plants which have numerous of health benefits to the human body and the mechanism of action helps in reducing the risk of many diseases [1]. The plants are considered as the main natural source of these bioactive compounds and Psidium guajava L. which is commonly known as guava that belongs to Myrtaceae family is considered as a very good source of bioactive compounds [2]. The various parts of guava tree are utilized for several purposes like root, bark, stem, leaves and fruits are used for treating diabetes, stomachache, diarrhea etc. the guava fruit and leaves are high are considered to be rich in phytochemicals like tannins, flavonoids, alkaloids, saponins, carotenoids, lectins, phenols, terpenoids, essential oils etc. [3]. The guava fruit and leaves are also considered to be highly nutritious and to have medicinal properties in it. Guava fruit is rich in phenolic compounds, essential oils, vitamins, minerals, ascorbic acid and it contain properties like antimicrobial, antidiarrheal, antiallergic, anticancer, antihyperglycemic. It is also helpful in treating ulcer, diabetes, cholesterol, skin disease, digestive problem, jaundice, malaria, laryngitis, vaginal disorder and nephritis [4]. The guava leaves are highly rich in gallic acid, rutin, catechin, kaempferol, isoflavonoids, naringenin, quercetin, essential oils and numerous of phenolic compounds which are responsible for antihypertension, antiobesity, antidiabetic, anti-inflammatory, antispasmodic, anticancer and antimicrobial effect. The guava leaves are also used in treating various dental and cardiovascular diseases [5].
The aim of this study is to compare the bioactive compounds of the guava fruit and leaves and analyze the presence of high content of bioactives. 
2. METHODS AND MATERIALS
2.1 Collection of plant material 
There are numerous of existing guava variety and the variety chosen for in this study is “Allahabad Safeda” which is considered to be nutritious. The guava fruit and its leaves belong to the same variety and were collected from the Krishi Vigyan Kendra of Banasthali Vidyapith, Newai, Rajasthan, India.
2.2 Preparation of samples
The guava fruit and leaves both were separately washed under running water for the removal of environmental impurities and then separately air-dried. The time taken for completely drying for leaves and fruit was 15 and 20 hours respectively. After the drying, they both were grinded separately into a powder and stored for the further use. 
2.3 Estimation of Bioactive Compounds
In this study, bioactive compounds like Total phenolic content, flavonoids, alkaloids, saponins, tannins and terpenoids were determined. The total phenolic content was assessed using the Folin-Ciocalteu method, while the flavonoid content was measured using the aluminum chloride method. Alkaloids, saponins, and tannins were quantified according to the standard procedures described in [6].
For determining terpenoid, 100 mg dried sample was taken and dissolved in 9 ml ethanol and left for 24 hours at room temperature. After this, Whatman filter paper was used to filter the solution. Then 10 ml of petroleum ether was used to extract the remaining filtrate. The ether extract was isolated and dried in pre-weighed glass vials and then ether was evaporated to determine the total terpenoid yield (%).
Formula used for calculation : (Wi-wf/wi x 100)
3. RESULTS AND DISCUSSION
The fresh guava fruit of Allahabad Safeda variety were hand plugged, washed cut into slices and dried and converted into a powder and this dried guava fruit powder was used for bioactive compounds analysis. The complete process of each step is shown in figure 1.
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                                     Figure 1: Preparation of dried guava fruit powder
The fresh guava leaves of Allahabad Safeda variety were hand plugged, washed, dried and converted into a powder and this dried guava leaves powder was used for bioactive compounds analysis. The complete process of each step is shown in figure 2.
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Figure 2: Preparation of dried guava leaves powder
Fig 2- Preparation of dried guava leaves powder
The bioactive compounds that were analyzed were saponins, tannins, terpenoids, alkaloids, flavonoids and total phenolic content.	

Figure 3: Comparative bioactive analysis of guava fruit and leaves
3.1 Flavonoids : The flavonoid content of both guava fruit and leaves is depicted in figure 3 which shows the presence of high flavonoids content in guava leaves with 8.72 mg/g followed by the guava fruit with 7.65 mg/g. The study was conducted by Ademiluyi A O et al., 2016 [7] to compare the antihypertensive and antioxidant properties of phenolic extracts of guava fruit and leaves of different varieties in which the leaf and fruit extracts were used for analyses and the results showed that the leaf extract contain high flavonoids content with the values of 43.4 mg QAE/100g content of small white guava and 56.3 mg QAE/100g content in pink guava  as compared to the fruit extract with the values of 36.7 mg QAE/100g of small white guava and 49.0 mg QAE/100g of pink guava.
3.2 Alkaloids : The alkaloids content of guava fruit and leaves were evaluated and shown in figure 3 which states that the guava leaves contain high alkaloids content with 11.98 mg/g as compared to the guava fruit with 10.18 mg/g.
3.3 Saponins : The saponin content present is guava fruit and leaves is shown in figure 3 and its value are represented in (%). The values shows the presence of saponins content to be high in guava fruit with 0.5% as compared to the guava leaves with 0.47%.
3.4 Tannins : The presence of tannins content in guava fruit and leaves is shown in figure 3 and the values shows the high content in guava leaves with 265 mg/l as compared to the guava fruit with 251 mg/l.
3.5 Terpenoids : The terpenoids  content present in guava fruit and leaves are showed in figure 3, which shows the presence of high terpenoids content in guava fruit with 3.79 mg/g followed by the guava fruit with 3.04 mg/g. 
3.6 Total Phenolic Content : The total phenolic content present in guava fruit and leaves is shown in figure 3 and the value is determined in the terms of gallic acid as it was taken as the standard. The values the high presence of total phenolic content in guava leaves with 125 mg GAE/g as compared to the guava fruit with 97 mg GAE/g. Ademiluyi A O et al., 2016 [7] conducted the study to compare the antihypertensive and antioxidant properties of phenolic extracts of guava fruit and leaves of different varieties in which the lead and fruit extracts were used for analyses and the results showed that the leaf extract contain high total phenolic content with the values of 53.4 mg GAE/100g content of small white guava and 78.9 mg GAE/100g content in pink guava  as compared to the fruit extract with the values of 44.8 mg GAE/100g of small white guava and 66.16 mg GAE/100g of pink guava.
4. CONCLUSION
The guava leaves are an abundant source of bioactive compounds with significant nutritional and medicinal value. This study highlights that guava leaves, often underutilized, contain higher levels of bioactives such as flavonoids, alkaloids, tannins, and phenolics as compared to the fruit. These compounds exhibit various health-promoting properties, including antioxidant, antimicrobial, anti-inflammatory, and cardioprotective effects, supporting their potential use in functional foods, pharmaceuticals, and natural remedies. The findings emphasize the importance of integrating guava leaves into dietary practices to enhance overall health and manage various diseases. Further exploration and utilization of these bioactives could pave the way for developing innovative health products.
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Guava Fruit Powder	Total Phenolic Content (mg GAE/g)	Flavonoids (mg/g)	Alkaloids (mg/g)	Terpenoids (mg/g)	Tannins (mg/l)	Saponins (%)	97	7.65	10.18	3.79	251	0.5	Guava Leaves Powder	Total Phenolic Content (mg GAE/g)	Flavonoids (mg/g)	Alkaloids (mg/g)	Terpenoids (mg/g)	Tannins (mg/l)	Saponins (%)	125	8.7200000000000006	11.98	3.04	265	0.47	
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