


Short Research Article
Assessment of Antioxidant and Antimicrobial Activities in Hibiscus rosa-sinensis and Delonix regia Flower Extracts


ABSTRACT
This study was undertaken to determine antioxidant and antimicrobial property of Hibiscus rosa sinensis and Delonix regia flower aqueous extracts to demonstrate their prospective use in the development of functional food products. The radical scavenging activity of the sample extracts was evaluated through DPPH inhibition percent and by the ferric reducing antioxidant power (FRAP) assay. While, total phenolic compound of extracts was estimated by Folin’s-Ciocalteau reagent method. Antimicrobial activity was tested against E. coli, pseudomonas, Bacillus ceres and Staphylococcus aureus by agar well diffusion assay. Result showed that both flower extracts had a significant amount of antioxidant and antimicrobial property. DPPH inhibition and FRAP assay revealed that Hibiscus rosa sinensis had a significantly higher antioxidant capacity than Delonix regia. Notably, antioxidant capacity depends on total phenolic contents of extracts. Hibiscus rosa sinensis (47 ± 0.175) had a significantly higher antioxidant property than Delonix regia (48.8 ± 0.123). Regarding antimicrobial activity, both flower extracts inhibited the growth of foodborne microorganisms at higher concentrations against tested microorganisms.
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1. INTRODUCTION
Nowadays food preservation becomes a more complex due to lipid peroxidation and microbial growth. Food industry widely uses a synthetic preservative such as a butylated hydroxy anisole, butylated hydroxytoluene, ascorbates, monosodium glutamate, and propyl gallat to curb the problem of lipid peroxidation and microbial growth. But, synthetic preservatives having a negative impact on human health (Shahidi, 2015). Recently, there has been an increase in public awareness and concern about synthetic substances, leading to their appeal for foods preserved using natural preservatives (Del Nobile, 2012). Consumers are more aware and needs natural preservative in their food due to adverse consequences of artificial food additives on their surroundings and overall health (Batiha et al., 2021). 
There is a substantial increase in studies on plants and their parts as sources of antioxidants and antimicrobials in recent years. Plants and their extracts are used as therapeutics and accepted as replacement or as a superior substitute to synthetic food preservatives (Bariya et al., 2020). In the food industry, plants can be used to increase shelf life and maintain the quality of food items, and also provide valuable sources of nutritional supplements. They are also a great source of natural antioxidants and antimicrobials. (Mak et al., 2013). Antimicrobial substances present in plant can improve shelf life of food by inhibiting growth and viability of microbes (Papadochristopoulos et al., 2021). Plant extracts containing phytochemicals can improve shelf-life and safety of food without causing any side effects, they can have a major impact on the inhibition of infections and the enhancement of food quality and productivity (Teshome et al., 2022). Traditionally, various plants and their parts such as a leaf, stem, bark, root and flowers have been used in foods as a natural preservative due to their antibacterial and antioxidant characteristic ( Jo et al., 2012; Suprabha et al., 2023).
The plant “Hibiscus rosa sinensis” belongs to the family Malvaceae and widely grown as an ornamental plant in the tropical and subtropical parts of Asia including India. This flower contains chemical elements such cyanidin, quercetin, hentriacontane, calcium oxalate, thiamin, riboflavin, niacin, and antibacterial agents. (Ruban and Gajalakshmi, 2012). Hibiscus rosa sinensis flower contains a defence mechanism against microbial invasion. Flavonoids, polyphenolic and anthocyanins compounds of flower have antioxidant capability  that prevent the oxidation of low-density lipoproteins (Garcia and Blesso, 2021). Hibiscus rosa sinensis also possesses antibacterial activity against a variety of pathogen, such as Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiella pneumonia. Many components of the Hibiscus rosa sinensis flowers possessed antibacterial, anti-inflammatory, anti-diabetic, anti-cancer, and antioxidant properties. (Khristi and Patel, 2016).
Delonix regia is a member of the Fabaceae family which is commonly known as a Gulmohar in India. It is a type of flowering plant that is also known as Flame tree because of its stunning red flowers (Rahman et al., 2020). Delonix regia flowers contain high levels of carbohydrates and pigments. Polysaccharides are an important class of bioactive materials that exhibit a wide range of physiological functions, immunity and regulation of cell development and offer a wide range of functional meals, health products, and medical applications. Delonix regia flowers contain high quantities of carotenoids, including β-carotene, as well as lycopene isomers and epoxy carotenoids (Ebada et al., 2023). Delonix regia had superior efficacy against both gram-positive and gram-negative bacteria. Delonix regia flower extract has antibacterial activity against many pathogenic microorganisms such as a Shigella flexneri, Staphylococcus aureus, Streptococcus epidermidis, and Escherichia coli etc with minimal harmful side effects. It also has a strong antioxidant activity against various free radicals due to its flavonoids, carotenoids, anthocynin and polyphenol content (Bhokare et al., 2018).
Based on this, the current study attempted to evaluate antioxidant and antimicrobial activity of Hibiscus rosa sinensis and Delonix regia flower extracts by assessing total phenolic content, DPPH free radical scavenging activity, FRAP (Ferric reducing antioxidant power) and zone of inhibition against E. coli, pseudomonas, Bacillus ceres and Staphylococcus aureus. 
2. MATERIALS AND METHOD
2.1 Materials
Hibiscus rosa sinensis flower directly purchased from local market at Junagadh city. Delonix regia flower was collected from local area of Junagadh. Collected flower then washed to remove dirt and foreign particle. After that it was dried at 45 ± 5 ºC in oven until dried weight of flower becomes constant. Following that, dried flower grinded in to mixture and sieve through mess size 36. Powder of Hibiscus rosa sinensis and Delonix regia flower was thereafter put into separate, sealed containers and kept at room temperature unless it was needed for analysis. 
Extraction was carried out by mixing 20 gram of both the flower powder in 500 mL distilled water and then stir using magnetic stirrer for 20 hours at 1100 rpm. The was collected was collected and then finally centrifuged (Centrifuge 5430R, Eppendorf AG, Hamburg, Germany) at 3000g for 6 min at 15º C temperature. Whatman filter paper No. 41(HiMedia®, Mumbai, India) was used to filter the supernatant. The filtrates were freeze dried in lyophilizer at -55 °C temperature and -105 kPa (kilopascals) vacuum for 42 hr. Dried extract was stored in amber coloured bottle at -20 °C for further analysis. For determination of antioxidant efficiency, both extracts were separately diluted in distilled water at 1 mg/mL concentration.  For determination of antimicrobial activity extracts were diluted at 50 mg/mL, 100 mg/mL, 150 mg/mL, and 200 mg/mL. Ferric reducing antioxidant power and DPPH radical scavenging activity are two techniques used to quantify the antioxidant activity of flowers. While the antibacterial activity of both flower extracts was determined using the agar well diffusion method. 
2.2 DPPH radical scavenging activity
DPPH radical scavenging activity of both flower extracts were estimated by method described by (Brand-Williams et al., 1995) with the few modifications. 1.9 mL of DPPH working solution had been mixed with 100 µL of extract sample (1 mg/ml extract), and the mixture was incubated for 120 minutes at 37°C. A spectrophotometer (WSP-V500, Wensar, India) was used to measure the absorbance decrease at 515 nm in relation to methanol. The sample was substituted with 100 µL of methanol for the blank determination. The following formula was used to express the results as a percentage of DPPH inhibition. 
% DPPH inhibition
2.3 Ferric reducing antioxidant power (FRAP)
The FRAP assay was conducted following the method of Xiao et al. (2020) with a few changes. Phosphate buffer (0.2 M, pH 6.6) and 1% potassium ferricyanide were combined with 250 µL of the extract (1 mg/ml extract) sample (or Trolox as standard). The mixture was incubated for 20 minutes at 50°C. This was followed by the addition of 250 µL of 10% trichloroacetic acid. After collecting 250 µL of the supernatant from this mixture, it was mixed with 50 µL of 0.1% ferric chloride and 250 µL of distilled water. At 700 nm, the absorbance was then measured. The Trolox standard was used to calculate the results (Figure 2) and represented in milligrams of Trolox equivalents per gram of dry weight extract.
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Figure 1: Preparation of flower extracts
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2.4 Determination of total phenolic content
The total phenolic content (TPC) of the flower extracts was determined using the Folin-Ciocalteu method as described by Banerjee et al. (2020). 1.0 mL of a 1/10 dilution of Folin–Ciocalteu reagent in deionized water was added to 0.2 mL of the aqueous extract of flower. After 10 minutes, 800 µL of sodium carbonate solution (7.5% w/v) was added, and then the mixture was left to remain at room temperature for 30 minutes in the dark. A spectrophotometer (WSP-V500, Wensar, India) was used to detect absorbance at 743 nm. Deionized water was used as the blank. Gallic acid concentrations ranging from 10 to 50 mg/L were used as the standard in the preparation of a calibration curve (Figure 3). The total phenolic content of the extract was calculated using the equation derived from the calibration curve, and it was expressed as milligrams of gallic acid equivalents (GAE) per gram of extract dry weight (mg GAE/g dw).

Figure 3: Gallic acid standard curve for determination of total phenolic content
2.5 Bacterial Strains and Growth Conditions
Gram-positive and Gram-negative bacterial isolates from the Department of Veterinary Microbiology at CoVSAH in Junagadh that were molecularly identified and used in the analysis of antibacterial activity. An In-vitro antimicrobial activity of the flower extracts was tested against four food spoilage bacteria: Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, and Bacillus cereus. The bacterial strains were kept in 20% glycerol stocks at -80°C and routinely grown in Mueller Hinton Broth (MHB) at 37°C. Prior to analysis, working cultures were revived and cultivated for eighteen hours in optimal circumstances. Bacterial suspensions were then prepared to 1 × 10⁸ CFU/mL, or a 0.5 McFarland standard, in a 0.85% sodium chloride solution. These suspensions were diluted in MHB to reach a final concentration of 1 × 10⁶ CFU/mL for experimental use.
2.6 Determination of zone of inhibition
The antibacterial activity of the flower extracts was evaluated using the agar well diffusion method, which was slightly modified from Martelli et al. (2020). This qualitative method was used to assess the antibacterial activity of flower aqueous extracts at various concentration (50 mg/mL, 100mg/mL, 150 mg/mL and 200 mg/mL). 100 µL of bacterial suspension that had been adjusted to a concentration of 1 x 10⁶ CFU/mL was evenly disseminated on Mueller Hinton Agar (M173, Hi-Media Laboratories Pvt. Ltd., Mumbai) plates to generate a bacterial lawn. Four different bacterial strains were used to test the efficacy of both the extracts. A sterile cork borer was used to form 7 mm wells on agar plates. Then, 80 µL of each extract was carefully added to each well. Gentamycin (10 µg/disc) and chloramphenicol (30 µg/disc) were employed as positive controls. The plates were then incubated for 24 hours at 37°C in an aerobic environment. The diameter of the inhibition zone (DIZ) surrounding each well was measured to assess the antibacterial activity of flowermafter incubation. The actual zone of inhibition was determined by deducting the 7 mm well diameter from the total observed DIZ. The findings were recorded in millimeters (mm). In cases where the inhibition zone ranged between 7 mm and 9 mm, it was categorized as showing trace antibacterial activity.
3. RESULT AND DISCUSSION
3.1 Antioxidant activity
The antioxidant action of flower extract is contributed by phenolic compounds such as cyanidin, quercetin, hentriacontane, calcium oxalate, thiamine, riboflavin, niacin, and pigments. (Mehta and Iffet, 2020). Antioxidant compounds inhibit the generation of hydroxyl radicals either by chelating free metal ions or transforming hydrogen peroxide into harmless substances such as water and oxygen. They also have free radical scavenging property by donating hydrogen atom (H•) or electron to the free radicals (Gulcin, 2020). Antioxidant property of Hibiscus rosa sinensis and Delonix regia was measured by estimation of DPPH inhibition percentage and Ferric reducing antioxidant power (FRAP). Results obtained from antioxidant assays are expressed on a dry weight basis in table 1 and figure 1
Table 1: Antioxidant activity of Hibiscus rosa sinensis and Delonix regia flower aqueous extracts
	
	[bookmark: OLE_LINK12]Hibiscus rosa sinensis 
	Delonix regia

	DPPH % of inhibition
	85 ± 0.133a
	[bookmark: OLE_LINK10]80.8 ± 0.212b

	[bookmark: OLE_LINK14]FRAP activity (µ mol Trolox equivalent/gram of dried extract)
	
355 ± 4.37a

	312 ± 4.27b


Note: Values are in means ± SEM, n=6 per treatment group. Mean values with different superscripts are significantly different (p < 0.05).
There was a significant difference noted in DPPH inhibition percentage of Hibiscus rosa sinensis and Delonix regia flower extracts. DPPH inhibition percentage of Hibiscus rosa sinensis flower extracts was 85 ± 0.133, which was significantly higher than Delonix regia flower extract (80.8 ± 0.212). Tong and Tee (2022) also reported that the aqueous extracts of Hibiscus rosa sinensis flower extract exhibited higher DPPH inhibition activity. Mak et al. (2013) also reported higher DPPH inhibition percentage in aqueous extracts of Hibiscus rosa sinensis than ethanolic extracts. Khan et al. (2014) reported DPPH inhibition percentage of methanolic and ethanolic extracts of Hibiscus rosa sinensis flower, that was 75.46 % and 64.98 %, respectively. Antioxidant activity of aqueous and methanolic extracts of Hibiscus rosa sinensis flower was measured by Rassem et al. (2024). They found that the aqueous and methanolic extracts had an 80.24 % and 72.97 % DPPH inhibition percent, respectively. Similarly, Chhabra and Gupta (2015) reported 80.19 % and 81.84 % DPPH inhibition  in aqueous and methanolic extracts of Delonix regia flower, respectively. Ebada et al. (2023) reported 70 % DPPH inhibition for Delonix regia pigment extract. Similarly, Vivel et al. (2013) also estimated antioxidant activity of  Delonix regia flower extracts and they found higher DPPH inhibition percent than present study. Difference in DPPH activity of flower extracts might be due to use of different solvent (Mak et al., 2013; Shabir et al., 2011). 



Figure 4: Antioxidant activity of Hibiscus rosa sinensis and Delonix regia flower aqueous extracts
A significant difference was noted in FRAP activity of two flower extracts. The FRAP activity of Hibiscus rosa sinensis was higher than Delonix regia flower extracts. Hibiscus rosa sinensis and Delonix regia flower extracts had a 355 ± 4.37 and 312 ± 4.27 µ mol TE/gram of dried extract FRAP activity. This action might be explained by capacity of flower extracts to donate electrons and neutralizing free radicals, which produced during lipid peroxidation and transforming them into nontoxic compounds. The FRAP test is a popular, quick, and easy way to assess antioxidant potency of  flower extracts. The process involves reducing a ferric ion (Fe³⁺) complex to its ferrous (Fe²⁺) form, resulting in a blue color visible at 593 nm. (Gulcin and Alwasel, 2025). The antioxidant activity of Hibiscus rosa sinensis flower estimated by Mak et al. (2013)  They found that the FRAP activity of aqueous as well as methanolic extracts was 234.90 ± 228.3 and 288.32 ± 218.7 µ mol TE/gram, respectively. Rassem et al. (2024) also reported FRAP activity of  Hibiscus rosa sinensis flower extract and that was lower than our result. They found that the methanolic and aqueous extracts of Hibiscus rosa sinensis flower had a 2451.17 ±228.3 and 2974.34 ±218.7 µ mol TE/100 gram FRAP value, respectively. Tong and Tee (2022) also reported that methanolic extracts of orange Hibiscus rosa sinensis flower has a highest FRAP value than ethanolic extract as well as white and hybrid flower.  Ramakrishnan et al. (2018) reported that ethyl acetate extracted Delonix regia flower had a higher FRAP value, followed by acetone, methanol and chloroform. 
3.2 Total Phenolic Content (TPC)
Total phenolic contents are responsible for antioxidant and antimicrobial property of flower extract. These are considered as an index for antioxidant activity. Phenolic and flavonoid compounds can remove or neutralize free radicals because of their conjugated ring structures and carboxyl groups and preventing lipid peroxidation (Munteanu and Apetrei, 2021). The TPC of Hibiscus rosa sinensis and Delonix regia flower extracts was presented in table 2. There was a significant difference between TPC of both flower extracts. The TPC was found to be highest in Hibiscus rosa sinensis flower extracts than Delonix regia flower extracts.
Table 2: Total phenolic content of aqueous extract of Hibiscus rosa sinensis and Delonix regia flower
	
	Hibiscus rosa sinensis
	Delonix regia

	Total phenolic content (mg gallic acid equivalent/gm of dried extracts)
	48.8 ± 0.123a
	[bookmark: OLE_LINK17]47 ± 0.175b


Note: Values are in means ± SEM, n=6 per treatment group. Mean values with different superscripts are significantly different (p < 0.05). 

A similar result was evaluated by Rassem et al. (2024), who observed that the aqueous extract of Hibiscus rosa sinensis contained a higher total phenolic content (TPC) than the methanolic extract. The aqueous and methanolic extract had 4325.12 mg GAE/100 gm and 3487.05 mg GAE/100 gm TPC, respectively. The TPC of Hibiscus rosa sinensis aqueous extracts estimated by Mak et al. (2013) and found higher value of TPC than reported in present study. Khan et al. (2014) also estimated TPC of  Hibiscus rosa sinensis methanolic and ethanolic extracts. They found 61.45±3.23 mg/100g GAE TPC in methanolic and 59.31±4.31 mg/100g GAE TPC in ethanolic extracts. Similarly, Tong and Tee (2022) assessed that, orange Hibiscus rosa sinensis flower exhibited higher TPC than white and hybrid flower. Similar study was also conducted by Chhabra and Gupta (2015) to estimate TPC of Delonix regia. They revealed that the aqueous and methanolic extracts of Delonix regia had a 91.18 and 101.29 mg GAE/gm TPC, respectively at 5 mg/mL. Ebada et al. (2023) estimated 64.7 mg GAE/gm of TPC in Delonix regia pigment extract, that was higher than presently estimated TPC. Vivek et al. (2013) also reported that the TPC of DLME (Delonix Leaf Methanolic Extract) was higher than and DFME (Delonix Flower Methanolic Extract). The difference in values of phenolic compounds of flower extracts is due to geographical area, environmental factors, soil characteristics, growth phase of plant, solvent extraction method used (Ebada et al., 2023; Shabir et al., 2011; Singh et al., 2021).


3.3 Antimicrobial activity 
Antimicrobial property of Hibiscus rosa sinensis and Delonix regia flower extract were estimated against various food spoilage microorganisms, including Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, and Bacillus cereus. Various chemicals compound such as a flavonoid, terpenoids, alkaloids, phenols, and saponins present in flower extracts can inhibit the growth of certain bacteria, including both gram-positive and gram-negative strains (Voon et al., 2012). Table 3 illustrates the antibacterial activity of Hibiscus rosa sinensis and Delonix regia flower extracts at varying concentrations. 
Table 3: Antimicrobial activity of aqueous extract of Hibiscus rosa sinensis and Delonix regia flower extract against various food borne pathogen at different concentration
	Zone of inhibition (mm)

	Escherichia coli

	
	200 mg/mL
	150 mg/mL
	100 mg/mL
	50 mg/ mL
	C30
	GEN10

	HRS
	11.7 ± 0.422c
	8.5 ± 0.428d
	NIZ
	NIZ
	21 ± 0.632a
	19.5 ± 0.671b

	DR
	11.5 ± 0.428c
	7.67 ± 0.333d
	NIZ
	NIZ
	
	

	Pseudomonas aeruginosa

	HRS
	13.3 ± 0.654d
	7.67 ± 0.333c
	NIZ
	NIZ
	13.2 ± 0.601b
	15.3 ± 0.494a

	DR
	11.8 ± 0.925b
	7.33 ± 0.211c
	NIZ
	NIZ
	
	

	Bacillus cereus

	HRS
	16.6 ± 0.942c
	8.17 ± 0.674d
	2.33 ± 1.09e
	NIZ
	17.3 ± 0.422b
	24.7 ± 0.333a

	DR
	14.7 ± 0.494c
	6.6 ± 0.477d
	1.83 ± 1.17e
	NIZ
	
	

	Staphylococcus aureus

	HRS
	13.5 ± 0.5c
	9.17 ± 0.477d
	3.1 ± 0.567e
	NIZ
	17.5 ± 0.428b
	23.5 ± 0.619a

	DR
	12.7 ± 0.558c
	8 ± 0.365d
	1.5 ± 0.719e
	NIZ
	
	


Note: Values are in means ± SEM, n=6 per treatment group. Mean value in a column with different superscript are significantly different (P < 0.05). C30 – Chloramphenicol and GEN10 – Gentamicin. *NIZ – No Inhibition Zone. 

The floral extracts revealed antibacterial effectiveness through the formation of an inhibitory zone around the well. Flower extract concentrations were tested for antibacterial activity against standard antibiotic discs containing Gentamycin (GEN10) (10 µg/disc) and Chloramphenicol (C30,) (30 µg/disc) as positive controls. The antibacterial activity of the flower extracts demonstrated a concentration-dependent increase against all tested microorganisms. Result showed that the maximum antimicrobial activity of both flower extracts was observed against Bacillus cereus. A significant variation in the inhibition zone was observed across different concentrations. Both extracts showed lower zone of inhibition than the positive controls.
The water extract of Hibiscus rosa sinensis flowers showed a 14 mm zone of inhibition toward Escherichia coli was non-significantly higher than Delonix regia flower extract as well as antimicrobial activity of both flower extracts was significantly higher at 200 mg/mL concentration than 150 mg/mL. There was no inhibition zone found at 50 and 100 mg/mL concentration in both the flower extracts. The values reported by Rassem et al. (2024) was also supported this study and reported that Hibiscus rosa sinensis flower aqueous extract exhibited 14 mm zone of inhibition against Escherichia coli. Similarly Tong and Tee (2022) also noted that the orange Hibiscus flower has higher antimicrobial activity against E. coli than white and hybrid flower.  There was no inhibition zone was found by Mak et al. (2013) against E. coli food born microorganism. Swamy et al. (2014) also stated that Delonix regia had a less inhibitory effect against E. coli. Senge et al. (2024) also estimated lower antimicrobial efficiency of Delonix regia leaf extract against E. coli.
The antimicrobial activity of Hibiscus rosa sinensis was higher than Delonix regia flower extract against Pseudomonas aeruginosa. No inhibition zone was found at lower concentration of both extracts. Pseudomonas aeruginosa was highly sensitive to GEN10 as compared to C30 and both flower extracts. Borhan et al. (2021) also reported larger zone of inhibition of 22 mm at 50 mg/mL concentration using Hibiscus rosa sinensis against Pseudomonas aeruginosa. However in contrast, Arullappan et al. (2009) observed that utilizing extracts of Hibiscus rosa sinensis leaves, stem, and flowers did not prevent the growth of Pseudomonas aeruginosa. Swamy et al. (2014) found that the Delonix regia had a 14 mm zone of inhibition against Pseudomonas aeruginosa. 
Gram positive organisms were more vulnerable than gram negative organisms among the four examined organisms. Numerous researches have also shown that both plant extracts had more efficacy against Gram-positive bacteria than Gram-negative bacteria. (Chetan Sharma et al., 2012; Karnwal, 2022; Ruban and Gajalakshmi, 2012). There was a significant difference was noted between two flower extracts against Bacillus cereus. There is no inhibition zone was found at lower concentration of both extracts. Rassem et al. (2024) revealed that the methanolic extract of Hibiscus rosa sinensis flower had a 11 mm zone of inhibition against Bacillus cereus and no inhibition zone was found in aqueous extract. Hussain et al. (2014) reported that methanolic extracts of Delonix regia had a larger zone of inhibition than aqueous and ethanolic extracts.
The antimicrobial activity of Hibiscus rosa sinensis was higher than Delonix regia flower extracts against Staphylococcus aureus and organism were more susceptible to gentamicin. The similar study also conducted by Tong and Tee (2022) and found 15.67 mm zone of inhibition from orange hibiscus flower. Mak et al. (2013) reported 12 mm inhibition zone in ethanolic extracts of Hibiscus rosa sinensis flower against Staphylococcus aureus whereas no any inhibition reported for aqueous extracts. Vivek et al. (2013) obtained  larger inhibition zone of Delonix leaf methanolic extracts than Delonix flower methanolic extracts and that was 13 mm and 11 mm, respectively against Staphylococcus aureus.

[image: ]Figure 5: Zone of inhibition against food born pathogen

4. CONCLUSION
The present study demonstrated that Hibiscus rosa sinensis and Delonix regia flowers are rich in total phenolic compound and exhibit antioxidant and antimicrobial property in aqueous extracts. Moreover, both flower extracts exhibited antibacterial activity against a range of Gram-positive and Gram-negative food-borne pathogens. Result of this study revealed that the Hibiscus rosa sinensis and Delonix regia flowers have been effectively used as natural preservatives in food products.
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