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Abstract 

Although the antioxidant potential of many plant parts including leaves, fruits and bark have been previously 

investigated, the that of flowers has remained speculative. Therefore this study was conducted to analyze the 

antioxidant properties of ten selected underutilized culinary flowers in Sri Lanka; Aponogetoncrispus, Lasiaspinosa, 

Sesbania grandiflora, Cassia auriculata, Aeglemarmelos, Hibiscus rosa-sinensis, Allium cepa, Brassica oleracea, 

Gmelina asiatica and Azadirachtaindica. Bioactive constituents; phenolics, flavonoids, anthocyanin, β-carotene, 

lycopene and vitamin C and antioxidant activities; antioxidant capacity, radical scavenging activity and reducing 

power of methanolic extracts of flowers were determined. The total phenolic content was in between 5.28±0.25 to 

24.30±0.31 g GAE/kg FW with the highest in Cassia auriculata. The flavonoid and anthocyanin contents were ranged 

between 1.09±0.21 to 5.80±0.35g and of Rutin Equivalent (RE)/ kg of FM and 9±0.01 to 795±0.03 µg/100g DW 

respectively. β-carotene and lycopene contents were within  56.9±0.13-1070.4±0.26 and 18 ± 0.02 to 359±0.11 µg/g of 

DW respectively. Hibiscus rosa-sinensis, Cassia auriculata and Gmelin aasiatica showed the highest anthocyanin, β-

carotene and lycopene contents respectively. The highest total antioxidant capacity was showed by Cassia auriculata. 

Azadirachta indica showed the highest DPPH radical scavenging activity and the reducing power among the studied 

flowers. Sesbania grandiflora showed the highest inhibition in hydroxyl radical scavenging activity. Vitamin C content 

was ranged between 0.35-174.1 μg/g of FM. In conclusion, this study revealed that the studied edible flowers are a 

good source of antioxidants and these flower species can be introduced as a promising source of natural antioxidants. 
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1. INTRODUCTION 

 

According to the WHO, the burden of chronic 

and degenerative diseases like cancers, 

cardiovascular diseases is rapidly increasing 

worldwide. In the development of these 

diseases, oxidative stress plays a major role 

(Pham-Huyet al., 2008). Oxidative stress is an 

imbalance between free radical generation and 

elimination. The human body has several 

mechanisms to counteract oxidative stress by 

producing antioxidants (Pham-Huyet al., 2008) 

and these antioxidants can be either 

endogenous or exogenous (Hajhashemi et al., 

2010). Endogenous antioxidants are superoxide 

dismutase (SOD), catalase (CAT), glutathione 

peroxidase (GPx) and glutathione reductase 

(GRx) enzymes (MacNeeet al., 2001) and non-

enzymic lipoid acid, glutathione, L-arginine, 

coenzyme Q10, melatonin, uric acid, bilirubin, 

metal-chelating proteins, transferrin, etc. 

(Valko et al., 2007). Exogenous antioxidants 

are vitamin E, vitamin C, carotenoids, trace 

metals (selenium, manganese, zinc), phenolics, 

flavonoids, etc. and the body relies on dietary 

antioxidants to full fill the need (Hajhashemi et 

al., 2010). 

It is believed that an increased intake of food 

rich in natural antioxidants is associated with 

lower risks of degenerative diseases, 

particularly cardiovascular diseases and cancer 

(Diem et al., 2013). Plants are the potential 

source of natural antioxidants and the number 

of antioxidant compounds synthesized by 

plants as secondary products, mainly phenolics, 

serving in plant defense mechanisms to 

counteract ROS (Apolo & Farma, 2008). Plants 

having many pharmacologically active 

compounds like flavonoids, alkaloids, tannin, 

steroids, glycosides, phenols, fixed oils, which 
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are stored in their specific parts of leaves, bark, 

flowers, seed, fruits, root, etc. (Linn, 2013). 

These natural antioxidants that occur in plants 

vary between plant species as well as the plant 

parts (Kucekovaet al., 2013). 

Although antioxidants from other plant parts; 

leaves, fruits, bark from aromatic, spicy, 

medicinal, and other plants were studied to 

develop natural antioxidant formulations for 

the food, cosmetics, and other applications, the 

culinary flower remains speculative. Flower 

also one of an important plant part which 

contains a great variety of natural antioxidants 

such as flavonoids, anthocyanin, and many 

other phenolic compounds (Kaisoonet al., 

2012). From ancient times, flowers have been 

used for human consumption in various 

cultures, such as European, Asian, East Indian, 

Victorian English, and Middle Eastern. Sri 

Lanka also has many underutilized edible 

culinary flowers that have been used 

traditionally for cooking and other medicinal 

purposes (Kumarathunga, 2008). For example, 

edible flowers such as Cassia auriculata 

(Ranawara), Aeglemarmelos (Beli), 

Gmelinaasiatica (Demata), etc. used in 

ayurvedic medicine while Aponogetoncrispus 

(Kekatiya), Lasiaspinosa (Kohila), 

Sesbaniagrandiflora (Kathurumurunga) 

flowers used as cooked dishes. Although Sri 

Lanka has a collection of culinary flower 

species, very fewer researches have been done 

on those flowers. Since finding new and safe 

antioxidants from natural sources is of great 

interest for applications in natural antioxidants, 

functional foods, and nutraceuticals, analyzing 

these edible flowers will be very important. 

Therefore in this study, some selected Sri 

Lankan edible culinary flower species have 

been tested to analyze their antioxidant 

properties. 

 

2. MATERIALS AND METHODS 

 

Materials 

In this study, ten different culinary flower 

species were used. Those were 

Aponogetoncrispus(Kekatiya), Lasiaspinosa 

(Kohila), Sesbaniagrandiflora 

(Kathurumurunga), Cassia auriculata 

(Ranawara), Aeglemarmelos (Beli), Hibiscus 

rosa-sinensis (Pokuruwadamal), Allium cepa 

(Onion), Brassica oleracea var. botrytis 

(Cauliflower), Gmelinaasiatica (Demata) and 

Azadirachta indica(Kohomba). Flowerswere 

collected from Makandura, Pannala, Gampaha 

and Anuradhapura areas in Sri Lanka. 

Sample preparation 

Ten samples of flowers were washed with 

clean water and drained excess water. After 

measuring the weight, samples were dried in an 

oven at 40℃ until getting a constant weight. 

Then the dried samples were ground using 

motor and pestle after measuring final weight. 

After that, the ground samples were used for 

the extraction.  

Extraction 

The phytochemical extraction was done 

according to Bouterfaset al., (2014) with some 

modifications. One gram of sample was mixed 

with 20 mL of 80% (v/v) aqueous methanol in 

a conical flask which is covered with an 

aluminum foil and then sealed with a parafilm. 

The flasks were kept on an orbital shaker for 

two hours. The sample mixture was then 

filtered through Whatman 4 filter papers and 

the filtrate was stored in a freezer at -18℃ until 

used for further analysis. 

Determination of Total Phenolic Content 

(TPC)  

The Folin-Ciocalteu method (Singleton, 1999) 

was used to determine the total phenolic 

content with some modifications. Gallic acid 

was chosen as the standard and the data were 

presented as milligram Gallic acid equivalents 

(GAE)/ g fresh matter. 

Determination of Total Flavonoid Content 

(TFC)  

Total flavonoid content was measured by the 

aluminum chloride colorimetric assay 

(Zhishenet al., 1999). The total flavonoid 

content of flowers was expressed as mg of 

quercetin equivalents / 100g fresh mass. 

Determination of Total Anthocyanin content 

The total anthocyanin content (TAC) was 

determined by the pH-differential method 
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(Giusti&Wrolstad, 2001).  

Determination β-carotene and Lycopene 

content 

β-carotene and lycopene were determined 

according to the method of Nagata & 

Yamashita (1992). 

Determination of total Ascorbic acid content 

The 2, 6-dichlorophenolindophenol titrimetric 

method (Nielsen, 2009) was used to determine 

the total ascorbic acid content of flowers with 

some modifications.  

Determination of Total Antioxidant 

Capacity (TAC) 

The method of Prieto et al., (1999) was used to 

determine the total antioxidant capacity. The 

total antioxidant capacity of flowers was 

expressed as ascorbic acid equivalents per g of 

fresh matter.  

Reducing power assay 

The reducing power was determined by the 

method of Oyaizu (1986). Ascorbic acid was 

used as a positive control. 

DPPH radical scavenging assay 

The free radical scavenging activity was 

measured using 2, 2-diphenyl- 1 –picryl-

hydrazyl (DPPH) by the method of Blois et al., 

(1958). Different concentrations of each flower 

extract were prepared and the inhibition was 

measured to find out the IC50 value. 

Hydroxyl radical scavenging (HO) assay 

The scavenging ability for hydroxyl radicals is 

measured by the method of Kunchandy & Rao 

(1990).  

Statistical analysis 

All results are presented as mean ± SD 

(standard deviation). Data were analyzed for 

significance difference using one way 

ANOVA. Mean separation was done using the 

Turkey multiple variance test to determine the 

statistical differences among each flower 

species at a significance level of 0.05. 

Correlation between the total phenolic content 

and antioxidant activities of edible flowers was 

examined using Pearson’s coefficient.  All 

statistical analyses were carried out using SPSS 

16 software package. 

 

 

3. RESULTS AND DISCUSSION 
 

Different bioactive constituents and the 

antioxidant activities of the ten studied flowers 

are shown in the Tables 1, 2 and 3. Though 

numerous studies reporting bioactive 

constituents in plant organs like leaves, fruits, 

the present work is the most comprehensive 

analysis of bioactive constituents for Sri 

Lankan culinary flowers. For example, 

(Goshwami et al., 2012) have done a screening 

of antioxidant activity of Lasiaspinosa leaves. 

But in this study, the bioactive constituents and 

the antioxidant activity of the Lasiaspinosa 

flower is reported for the first time. In this 

study total phenolic, flavonoid, anthocyanin, 

carotene, lycopene and vitamin C content of 

ten culinary flower species were analyzed. 

Table 1 shows the total phenolic, flavonoids 

and anthocyanin content present in studied 

culinary flowers. As shown in Table 1 the total 

phenolic content of the flowers was in between 

the range of 5.28 ± 0.25 to 24.30 ±0.31 mg of 

GAE/g of fresh material (FM) and Cassia 

auriculata showed the highest value. The 

flavonoid content was within the range of 1.09 

± 0.21 to 5.80 ± 0.35 mg of RE/g of FM with 

the highest from Aeglemarmelos. The 

anthocyanin content was in the range of 9 ± 

0.01 to 795 ± 0.03 µg/100g of dry matter (DM) 

and Hibiscus rosa-sinensis hasshown the 

highest value. 

Plant foods are rich sources of phenolics, 

which are molecules that can act as 

antioxidants to prevent heart disease, reduce 

inflammation, lower the incidence of cancers, 

and diabetes, as well as reduce rates of 

mutagenesis in human cells (Khoddami et al., 

2013). In the studied culinary flowers, the total 

phenolic content ranged from 5.28 ± 0.25 to 

24.30 ± 0.31 mg of GAE/g of fresh material 

(FM) and Cassia auriculata showed the highest 

value. These values are significantly higher 

than some founds in common kind of fruits and 

vegetables, e.g., strawberry (3.63 ± 6.7 mg of 

GAE/g of FM), oriental plum (6.68 ± 8.0 mg of 

GAE/g of FM), mulberry (15.15 ± 5.7 mg of 

GAE/g of FM), green pepper (2.06 ± 5.4 mg of 

GAE/g of FM), Ceylon spinach (2.69 ± 3.1 mg 
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of GAE/g of FM), beetroot (2.57 ± 0.7 mg of 

GAE/g of FM) reported in (Lin & Tang, 2007). 

And the value got for TPC of the Allium cepa 

flower (12.57 ± 0.93 mg of GAE/g of FM) is 

also significantly higher than the TPC of the 

bulb (red onion- 3.10 ± 4.9 mg of GAE/g of 

FM, white onion- 2.16 ± 1.4 mg of GAE/g of 

FM) of that species (Lin & Tang, 2007). 

Although Zhang et al., (2012) have reported 

the TPC (2.53 ± 0.25 to 5.28 ± 0.41 mg of 

GAE/g of FM) and TFC (1.23 ± 0.17 to 2.27 ± 

0.20 mg of RE/g of FM) of some of the 

culinary flowers used in other countries, the 

values got for this study (TFC, 1.09 ± 0.21 to 

5.80 ± 0.35 mg of RE/g of FM with highest in 

Aeglemarmelos) are significantly higher than 

those values. For further studies, the phenolics 

and flavonoids present in these flowers can be 

evaluated separately. 

Since anthocyanin is the largest group of the 

water‐soluble pigments in the plant kingdom 

and responsible for cyanic colors ranging from 

salmon pink through red and violet to dark blue 

of most flowers (Strack& Wray, 1994) 

evaluating anthocyanin content of edible 

flowers is important to discuss the antioxidant 

potential of flowers. Because flowers are very 

colorful and when consuming these flowers 

mostly the water used as a liquid. In this study, 

the anthocyanin content got as 9 ± 0.01 to 795 

± 0.03 µg/100g of DM. Hibiscus rosa-sinensis 

showed the highest value and it is obvious 

when comparing the color of that flower with 

other studied flowers. 

Table 2 shows the β-carotene, lycopene and 

vitamin C content present in culinary flowers. 

As mentioned in Table 2, β-carotene content 

fell between 56.9 ± 0.13 to 1070.4 ± 0.26 µg/g 

of DM and the lycopene content ranged 

between 18 ± 0.02 to 359 ± 0.11 µg/g of DM. 

The highest β-carotene content was observed in 

Cassia auriculata while the highest lycopene 

was observed in Gmelinaasiatica. Vitamin C 

content was ranged between 1.45 ± 0.11 to 

176.34 ± 3.73μg/g of FM with the highest from 

Cassia auriculata. The β-carotene and 

lycopene are the antioxidants that have the 

singlet oxygen quenching ability and it is very 

important when discussing the antioxidant 

potential of plant materials. For this study β-

carotene and lycopene content fell between 

56.9 ± 0.13 to 1070.4 ± 0.26 µg/g of DM and 

18 ± 0.02 to 359 ± 0.11 µg/g of DM 

respectively. And the highest β-carotene 

content was observed in Cassia auriculata 

while the highest lycopene was observed in 

Gmelinaasiatica. When considering lycopene, 

it is highest in tomato (380 µg/g of DM) 

(Agarwal & Rao, 2000) and the highest value 

got from this study is lower than that value. 

However, it is a comparable value. The β-

carotene content is also comparably higher than 

the some of the studied vegetables in previous 

studies e.g., cabbage (90.10µg/g of DM), 

cucumber (28.0µg/g of DM), bottle guard (14.0 

µg/g of DM), okra (322.0 µg/g of DM) 

(Ahamad et al., 2007). 

 
Table 1: Total phenolic content (TPC), Total flavonoid content (TFC) and total anthocyanin content of the 

studied edible flowers 

Flower species 
TPC 

(mg GAE/g of FM) 

TFC 

(mg RE/g of FM) 

Totalanthocyanin 

(µg /100g DW) 

Hibiscus rosa-sinensis (Pokuruwadamal) 8.46 ± 0.22
g
 5.04 ± 0.09

a
 795 ± 0.03

a
 

Azadirachta indica (Kohomba) 22.87 ± 1.03
c
 4.03 ± 0.08

b
 45 ± 0.004

b
 

Allium cepa (Onion) 12.57 ± 0.93
e
 1.50 ± 0.23

c
 21 ± 0.01

d
 

Aponogetoncrispus (Kekatiya) 19.66 ± 0.42
d
 5.01 ± 0.16

a
 18 ± 0.01

g
 

Gmelinaasiatica (Demata) 9.30 ± 0.52
g
 1.72 ± 0.18

c
 22 ± 0.004

c
 

Lasiaspinosa (Kohila) 5.28 ± 0.25
h
 1.09 ± 0.21

d
 12 ± 0.01

i
 

Cassia auriculata (Ranawara) 24.30 ± 0.31
b
 3.87 ± 0.11

b
 11 ± 0.01

j
 

Aeglemarmelos (Beli) 18.90± 1.47
a
 5.80± 0.35

e
 20 ± 0.00

f
 

Sesbaniagrandiflora (Kathurumurunga) 11.50 ± 0.18
f
 1.59 ± 0.07

c
 17 ± 0.003

h
 

Brassica oleracea var. botrytis (Cauliflower) 11.28 ± 0.50
f
 1.69 ± 0.28

c
 9 ± 0.001

e
 

Each value in the table is presented as mean ± SD (n=3). Means within columns superscripted by the same letter are not 

significantly different at p<0.05, as measured by the Turkeymultiple variation test. 
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Table 2: β-carotene, lycopene and vitamin C content of the studied edible flowers 

Flower species 
Beta carotene 

(µg/g of DM) 

lycopene 

(µg/g of DM) 

Vitamin C 

(µg/g of FM) 

Hibiscus rosa-sinensis (Pokuruwadamal) 56.88± 2.93
i
 34.35± 2.09

b
 1.98 ± 0.07

i
 

Azadirachta indica (Kohomba) 378.56± 6.75
g
 56.62± 3.28

c
 125.27 ± 5.57

b
 

Allium cepa (Onion) 748.80± 2.48
d
 320.11± 9.22

f
 2.39 ± 0.04

g
 

Aponogetoncrispus (Kekatiya) 619.60± 6.67
f
 298.66± 0.98

e
 63.47 ± 6.88

c
 

Gmelinaasiatica (Demata) 930.32± 6.78
b
 359.12± 2.28

g
 1.45 ± 0.11

j
 

Lasiaspinosa (Kohila) 867.44± 4.16
c
 319.86± 8.24

f
 2.37 ± 0.07

h
 

Cassia auriculata (Ranawara) 1070.40± 3.01
a
 82.96± 7.24

d
 176.34 ± 3.73

a
 

Aeglemarmelos (Beli) 742.20± 6.97
d
 330.92± 5.96

f
 11.34 ± 0.61

d
 

Sesbaniagrandiflora (Kathurumurunga) 252.24 ± 4.18
h
 18.01± 2.07

a
 4.52 ± 0.01

e
 

Brassica oleracea var. botrytis (Cauliflower) 662.56± 5.56
e
 354.41± 4.55

d
 2.92 ± 0.15

f
 

Each value in the table is presented as mean ± SD (n=3). Means within a column superscripted by the same letter are 

not significantly different at p<0.05, as measured by the Turkeymultiple variation test 

 
Table 3: Total antioxidant capacity, DPPH radicals and Hydroxyl radicals inhibition% and reducing power of 

the methanolic extracts of edible flowers 

Flower species 

Antioxidant 

capacity AAE 

mg/g DW 

DPPH radicals 

inhibition % 

Hydroxyl radicals 

inhibition % 

Reducing power 

(AAE mg/g of 

DW) 

Hibiscus rosa-sinensis 0.42± 0.07
c
 83.21 61.81 254.70 ± 0.07

i
 

Azadirachta Indica 0.82± 0.05
a
 83.92 75.19 153.27 ±5.57

b
 

Allium cepa 0.30± 0.30
d
 83.42 74.12 122.89 ±0.04

g
 

Aponogetoncrispus 0.21± 0.06
e
 91.22 82.41 91.97 ± 6.88

c
 

Gmelinaasiatica 0.15± 0.07
f
 27.12 74.12 68.03± 0.11

j
 

Lasiaspinosa 0.61± 0.09
b
 93.70 81.26 244.27 ±0.07

h
 

Cassia auriculata 0.36± 0.03
d
 83.49 74.61 318.36 ±3.73

a
 

Aeglemarmelos 0.66± 0.07
b
 87.89 63.40 55.94 ± 0.61

d
 

Sesbaniagrandiflora 0.2± 0.06
e
 90.65 73.28 85.92 ± 0.01

e
 

Brassica oleracea var. botrytis 0.42± 0.07
c
 37.56 58.72 212.13 ±0.15

f
 

Each value in the table is presented as mean ± SD (n=3). Means within a column superscripted by the same letter are 

not significantly different at p<0.05, as measured by the Turkeymultiple variation test.AAE=Ascorbic acid equivalent 

 

Though these flowers contain this much 

antioxidant compounds the contents can be 

varied at the consumption with the cooking or 

extraction methods. Here the methanolic 

extraction has been done and in cooking 

normally the water used. Since the antioxidant 

content varies with the extraction solvent 

(Sultana et al., 2009) the further studies on the 

effect of cooking methods for the antioxidant 

potential of these flowers also will be very 

important. 

Table 3 shows the total antioxidant capacity, 

reducing power and percent inhibition of 

radicals inhibition of the methanolic extracts of 

studied culinary flowers. All the bioactive 

constituent contents determined in this study 

have shown that the antioxidant potential of 

these studied flowers. For further proving some 

of the in vitro antioxidant activity assays also 

have been done. The total antioxidant 

capacities of the studied flowers were in the 

range of 0.82 ± 0.04 to 0.15 ± 0.01 mg of 

ascorbic acid equivalent / g of dry weight. The 

highest antioxidant capacity has shown by 

Cassia auriculata flower. The results for this 

test have been summarized in Table 3. To 

evaluate the antioxidant activity of a plant 

material one assay is not enough because they 

have different mechanisms such as free radical-

scavenging, hydrogen-donation, singlet oxygen 

quenching, metal ion chelation, and acting as a 

substrate for radicals such as superoxide and 

hydroxyl (Robards et al., 1999). So the 

methanolic flower extracts were analyzed in 
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DPPH radical scavenging assay, total 

antioxidant assay, hydroxyl radical scavenging 

assay and reducing power assay. 

The total antioxidant capacity was determined 

and it may be more useful than determining 

one specific antioxidant compound or one 

antioxidant activity. This assay is based on the 

reduction of MO (VI) to MO (V) by the sample 

analyte and subsequent formation of a green 

phosphate/MO (V) complex at acidic medium. 

The total antioxidant capacity of the studied 

flowers was in the range of 0.82 ± 0.04 to 0.15 

± 0.01 mg of ascorbic acid equivalent / g of dry 

weight. The highest antioxidant capacity has 

shown by Cassia auriculata flower. That may 

be due to the highest phenolic, β-carotene, and 

vitamin C content of Cassia auriculata flower. 

Although in this study a good correlation 

between phenolic and antioxidant properties 

has not reported in some previous studies it has 

been reported (Kucekova et al., 2013). 

All the studied flowers were evaluated for their 

radical scavenging activity by using DPPH. As 

illustrated in Table 3 except two species 

Lasiaspinosa (Kohila)and Aeglemarmelo 

sother species showed percentage inhibition 

above 83% at the ten times diluted methanolic 

extract. Aponogetoncrispus showed the 

significantly highest percentage inhibition of 

93.95 ± 0.90 %.The DPPH assay method is 

based on the reduction of DPPH, a stable free 

radical. When Antioxidants react with DPPH, 

which is a stable free radical becomes paired 

off in the presence of a hydrogen donor (e.g., a 

free radical-scavenging antioxidant) and is 

reduced to the DPPH. This test has been the 

most accepted model for evaluating the free 

radical scavenging activity of any new drug. 

When higher the inhibition the antioxidant 

activity also higher in terms of hydrogen 

donating capacity (Leaves, 2014). 

Aponogetoncrispus (Kekatiya) showed the 

significantly highest percentage inhibition 

93.95 ± 0.90 % among studies flowers and 

except two species Lasiaspinosa (Kohila) and 

Aeglemarmelos (Beli), other species showed 

percentage inhibition above 83% at the ten 

times diluted methanolic extract. All together 

the studied flowers have good hydrogen 

donating capacity. As shown in Table 3 all 

flower species showed above 61% inhibition 

except Beli. And among those nine flower 

species except Hibiscus and cauliflower, other 

flowers showed inhibition above 70%. 

Sesbaniagrandiflora (Kathurumurunga) 

showed the highest percentage inhibition of 

82.38 ± 1.26%. 

The IC50 value for the DPPH radical 

scavenging activity was calculated by 

measuring the scavenging activity of different 

concentrations and the lowest value showed by 

the Azadirachtaindica and the value is 190 

mg/L of methanolic extract as shown in Figure 

1. Cassia auriculata showed the second-lowest 

IC50 value of 230 mg/L of the methanolic 

extract (Figure 1). 

 
Figure 1: Percentage inhibition of flower extracts of Azadirachta indica (A) and Cassia auriculata (B) for 

DPPH radical scavenging activity with different concentrations. 
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For further evaluation, the IC50 value for these 

flowers was calculated. The IC50 value is the 

extract concentration need to inhibit 50% of the 

radicals. The lowest value showed by the 

Azadirachtaindica (Kohomba) and the value is 

190 mg/L of methanolic extract and Cassia 

auriculata showed the second-lowest IC50 value 

of 230 mg/L of the methanolic extract. Though 

the Aponogetoncrispus showed the highest 

inhibition, the flowers of Azadirachtaindica 

resulted in the lowest IC50 value. Because the % 

inhibition is not changed linearly with the 

concentration of the extract and it gives a curve 

with different concentrations of the extracts. 

Hydroxyl radicals are the major active oxygen 

species causing lipid oxidation and enormous 

biological damage. In hydroxyl radical 

scavenging assay ferric-EDTA was incubated 

with H2O2and ascorbic acid at pH 7.4 and 

hydroxyl radicals were formed in free solution 

and detected by their ability to degrade 2-deoxy-

2-ribose into fragments that on heating with 

TBA at low pH form a pink chromogen (Gupta 

et al., 2004). In this study, Sesbaniagrandiflora 

(Kathurumurunga) showed the highest 

percentage inhibition of 82.38 ± 1.26%. All 

flower species showed above 61% inhibition 

except Aeglemarmelos. And among those nine 

flower species except Hibiscus and cauliflower, 

other flowers showed inhibition above 70%. 

Sesbaniagrandiflora (Kathurumurunga) showed 

the highest percentage inhibition of 82.38 ± 

1.26%. Polyphenols, tannins and flavonoids are 

very valuable plant constituents in the 

scavenging ability (Gupta et al., 2004). For 

these results also the bioactive constituents of 

those flowers may be affecting. 

Reducing power is associated with antioxidant 

activity and serves as a significant reflection of 

the antioxidant property of a commodity 

(Oktayet al., 2003). Table 3 shows the reducing 

power of ten flowers is within the range of 

68.03 ± 1.23 to 318.36 ± 2.46 mg of ascorbic 

acid equivalents per g of dry weight and the 

highest value shown by Azadirachtaindica 

(Kohomba) flower. Reducing power of flower 

extracts was evaluated by measuring the 

absorbance of 700 nm after mixing the extracts 

with ferric compounds. The presence of 

antioxidants in the extracts causes the reduction 

of the Fe3+/ferricyanide complex to the ferrous 

form. The samples with higher reducing power 

show higher absorbance. Reducing power of ten 

flowers is within the range of 68.03 ± 1.23 to 

318.36 ± 2.46 mg of ascorbic acid equivalents 

per g of dry weight. The highest value is shown 

by Azadirachtaindica (Kohomba) flower. This 

reducing power is because they are electron 

donors. It was reported that the reducing power 

of polyphenolics is probably due to the presence 

of a hydroxyl group, which might act as electron 

donors (Shimada et al., 1992). 

 

 
Figure 2: Correlation between the total phenolic content and the total antioxidant capacity (A) and between the total 

phenolic content and the reducing power 
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Therefore, they can act as primary and 

secondary antioxidants and can reduce the 

oxidized intermediates in disease-causing 

reactions. 

In overall results, the correlation between the 

phenolic content and the antioxidant activities 

were not in a strong range. As illustrated in 

Figure 2 there is a weak positive relationship 

between the total phenolic content and the 

antioxidant activities; total antioxidant capacity 

and reducing power. However, according to 

previous researches, there is a strong 

relationship between the phenolic content and 

the antioxidant activity of flowers (Kaisoon et 

al., 2012). There may be some errors during 

performing these assays cause of weak 

relationships. And also since here, the 

individual phenolic contents have not been 

analyzed the conclusions for the relationship 

change cannot be given. It will be useful if can 

analyze the phenolic compounds separately in 

these flowers because it has already shown that 

these flowers have higher phenolic contents 

than some of the fruits and vegetables. 

 

4. CONCLUSION 

 

Studied flowers have shown high content of 

bioactive constituents and remarkable 

variations in antioxidant activities. 

Aeglemarmelos showed the highest flavonoids 

content and Hibiscus rosa-sinensis showed the 

highest anthocyanin content. Cassia auriculata 

showed the highest phenolic, β-carotene and 

vitamin C content while the Gmelina asiatica 

showing the highest lycopene content. 

Azadirachtaindica showed the highest reducing 

power and the lowest IC50 value and Cassia 

auriculata showed the highest total antioxidant 

capacity. Aponogetoncrispus showed the 

highest DPPH radical scavenging assay and the 

Sesbaniagrandiflora and Aponogetoncrispus 

showed the highest hydroxyl radical 

scavenging activity. All these flowers can be 

introduced for the nutraceutical and functional 

food industries as a new promising source of 

antioxidants. 
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