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Introduction 

Hibiscus rosa-sinensis Linn., commonly known as China rose, 

is a glabrous shrub under the family Malvaceae, extensively 

grown in the tropics bearing flowers of more than a hundred 

shades (1). It is grown as an ornamental shrub and 

frequently used as a hedge or for fencing purposes at home 

gardens. It thrives well in moderate temperatures with 

comparatively high humidity, on loamy, permeable and well

-drained soil. The plant height can reach 4.7-5.0 metres and 

depending on the cultivar, flowers can be single or double 

types of varying size and colours (2). The species has been 

documented in up to 75 different forms, having ovate leaves 

and solitary as well as axillary flowers of various colours (3, 

4). The plant is widely distributed in southwestern regions of 

India, tropical regions of Sri Lanka, Thailand, South Africa, 

the Phillipines, Myanmar, China and Pakistan (5). In India, it 

is extensively grown in Andhra Pradesh, West Bengal , 

Assam, Bihar, Karnataka, Tamil Nadu, Tripura and Uttar 

Pradesh (6). India is the 3rd largest exporter of Hibiscus in the 

world after Spain and Nigeria. The importing countries from 

India are the United States, the United Kingdom and 

Indonesia (7). 

 In West Bengal, the maximum amount of area under 

flower cultivation is dedicated to loose flowers, among 

which Hibiscus is having huge demand (11). Especially 

garlands or floral chains made up of red-coloured varieties 

are indispensable for worshipping Goddess Kali in India. 

There are four major local types of red Hibiscus, namely Kali 

Jaba, Alipore Beauty, Versicolor, Celia and Red Dragon, 

which are cultivated by the farmers of West Bengal and used 

for offering to the Goddess Kali (11). For making garlands, 

flower buds of Hibiscus are harvested one or two days 

before opening, packed in a polythene or bamboo basket 

and sent to the market where garlands are prepared at the 

bud stage itself. Though there is a number of literature 

available on the phytochemical properties of Hibiscus, but 

there is no information on the postharvest changes and 

influence of different cultivars on these changes. Also, these 
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Abstract  

In West Bengal, Hibiscus rosa-sinensis Linn., commonly known as China rose, is one of the most important essential loose flowers 
cultivated commercially by farmers. Among different shades of colours, red-coloured varieties are indispensable for worshipping Goddess 

Kali. Large quantities of loose flowers at the bud stage and garlands are transported from West Bengal to other parts of India. However, 

almost no literature on postharvest changes in China rose. To address this issue, the present study was undertaken with four major red 

types of China rose: Kali Jaba, Alipore Beauty, Versicolor, Celia and Red Dragon, suggested by the All India Coordinated Research Project 
on Floriculture, BCKV. Based on floral biology, these five cultivars were primarily divided into two categories. Single type (Kali Jaba, 

Alipore Beauty and Versicolor) and Double type (Celia and Red Dragon). Moreover, the cultivar Celia could be sub-grouped under Double II 

and Red Dragon under Double III as per the variations in epicalyx, modified stamens and carpels. By analyzing all the data, it could be 

concluded that Kali Jaba among the single-petalled red cultivars and Red Dragon among the double-petalled cultivars were superior in 
terms of morphology, postharvest behaviour and phytochemical properties. These findings may be helpful in better understanding the 

morphology, postharvest behaviour and changes in phytochemical properties of red-coloured cultivars of anthocyanin-rich Hibiscus 

flowers, which might serve as valuable data for further research and breeding programs.   

Keywords: flower; hibiscus; phyto-chemical properties; post-harvest 

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.7092&domain=horizonepublishing.com
https://indiabiodiversity.org
https://www.volza.com
https://doi.org/10.14719/pst.7092
mailto:suhritakvk@gmail.com
https:/doi.org/10.14719/pst.7092


SUHRRITA  ET AL  2     

https://plantsciencetoday.online 

red cultivars may be highly suitable for preparing different 

value-added products, depending on their pigment 

retention ability and other attributes upon drying. To 

address these issues, the present study on variations in the 

morphology, postharvest behaviour and phytochemical 

properties of commercial red-coloured cultivars of Hibiscus 

rosa-sinensis in West Bengal was undertaken. The major 

objective of the study was to understand the post harvest 

changes in flower morphology of different red-coloured 

cultivars of Hibiscus rosa-sinensis, including variations in 

phytochemical properties both in fresh and dried states 

which can serve as valuable data for further research and 

breeding programs as well as in preparing value-added 

products with potential health benefits.  

 

Materials and Methods  

Plant materials 

Hibiscus rosa sinesis flowers of five cultivars  namely Kali Jaba, 

Alipore Beauty, Versicolor, Celia, Red Dragon (Considered as 

T1, T2, T3, T4 and T5 respectively) were collected from the field 

of AICRP on Floriculture at Mondouri under Bidhan Chandra 

Krishi Viswavidyalaya (BCKV), Mohanpur, Nadia, West Bengal. 

Observations were recorded with four replications, each 

having ten flowers at a time, on flower morphology, yield (No. 

of flowers/ plant/week), flower opening behaviour after 

harvest, moisture content, total anthocyanin content 

(mg/100g), monomeric anthocyanin content (mg/kg C3G 

equivalent), total phenol content (mg/g Gallic acid 

equivalent) and total antioxidant activity (DPPH). 

Flower morphology  

The flowers of different cultivars were dissected and the 

parts were observed (through bare eyes and 4x microscope 

objective lenses). The number of epicalyx, calyx, corolla, 

stigma, modified stamen and modified carpels was noted. 

Modified stamens and carpels were found in double-type 

Hibiscus flowers due to homeosis, which was the whole or 

partial substitution of one structure for another (8). 

Modified stamens were of two types : stamen-petal 

intermediate and staminodium petaloid. The structure 

resembling petals, which contained a part of stamen, 

starting from the surrounding area of the anthers and 

continuing throughout the filament, was known as stamen-

petal intermediate and the other petal-like formations that 

did not contain any component of a stamen were known as 

staminodium petaloid (9). In modified carpel, the carpels 

were replaced by petaloid-like structures. The style turned 

into a petaloid structure containing a stigma; this was 

known as petaloid style and the ovary with a petal-like wall 

structure was known as a petaloid ovule. Flower parts like 

the diameter of fully bloomed flowers and the length and 

width of the petals of different varieties were measured with 

an electronic digital calliper. Different parts were observed 

under a light microscope for a detailed study.  

Yield  

Yields of different red Hibiscus plants were observed during 

the monsoon (June-July) of 2022 and 2023 as the number of 

flowers/plant/week (11). 

Total moisture content  

The weight loss following heating of the samples under 

particular conditions till a constant weight was used to 

calculate the total moisture content of the samples (10). 

Flower opening behaviour  

Flower opening behaviour was estimated by measuring the 

flower diameter after harvest at an interval of 3 hr with the 

help of an electronic digital calliper. It was observed from 

the bud stage to the stage when the corolla was rolled in 

and petals were wilted. 

Biochemical estimation 

 Total anthocyanin was observed in fresh Hibiscus flowers 

and dried Hibiscus flowers. The fresh flowers were dried in a 

hot air oven at the laboratory. By observing the colour at a 

certain wavelength where the samples’ ethanolic-HCl 

extract was most absorbent, total anthocyanin was 

calculated (12). Fresh and dried flowers' monomeric 

anthocyanin levels were measured using the pH difference 

method between pH 1.0 and pH 4.5 (13). To assess the total 

phenol content (TPC) and total antioxidant activity of fresh 

and dried flowers, the following methods were used:  

Total phenol content 

To assess the total phenol content (TPC) of fresh and dried 

flowers, the Folin-Ciocalteu (F-C) assay was utilised (14). 

From clear extraction solution prepared from the samples, 1 

mL was transferred to 100 mL volumetric flask and 5 mL of 

Folin-Ciocalteu’s phenol reagent was added. After 1 min, 

again 15 mL of sodium carbonate solution (20 g in 100 mL) 

was added and mixed again and finally the volume was 

made up to 100 mL and absorption was recorded in 

Spectrophotometer at 760 nm after 2 h.  

Total antioxidant activity 

The samples' capacity to neutralise free radicals was 
evaluated using the 1,1-diphenyl-2-picryl hydrazyl (DPPH) 

technique (15). The technique of DPPH testing is associated 

with the elimination of DPPH, which would be a stabilized 

free radical. The free-radical DPPH interacts with an odd 

electron to yield a strong absorbance at 517 nm, i.e., a 

purple hue. In a test tube, 3 mL DPPH workable solutions 

were combined with 100 µL of sample extract. Three 

milliliters of solution containing DPPH in 100 µL of methanol 

is often given as a standard. After that, the tubes were kept 

in complete darkness for 30 min. The absorbance was 

determined at 517 nm.  

Statistical analysis 

A completely randomized design was used to analyse the 

data using ANOVA during the experiment. The critical 

difference (P=0.05) and standard error (S.E.m±) were also 

determined for each effect. For post-hoc tests for statistical 

significance, Duncans’ Multiple Range Test (DMRT) was used 

to compare the control treatments’ mean to the other 

treatment means and to enable comparisons between 

treatment means. Several values were computed to use 

DMRT, each of which was compared against a particular set 

of pairs (16). 
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Results and Discussion 

Flower morphology, moisture content, flower weight and 

yield 

The floral morphology of the five flower forms is 

summarized in Table 1 and Fig. 2-4. These data elucidated 

that single cultivars, viz. Kali Jaba, Alipore Beauty and 

Versicolor had pentamerous petals and the double varieties, 

namely Celia and Red Dragon, had pentamerous petals with 

additional petals replacing the stamens due to homeosis. 

The number of epicalyx ranged from 5 to 7 in T1, T2, T3 &T4 

and 5 to 8 in T5. The calyx, corolla and stigma were 

consistently found to be 5 in all the varieties. None of the 

single varieties (T1, T2 and T3) exhibited modified stamens 

such as stamen-petal intermediates or stamenodium 

petaloids. However, Celia displayed 1 to 8 stamen-petal 

intermediates and Red Dragon exhibited 1 to 15 stamen-

petal intermediates and 7 to 32 and 48 to 68 stamenodium 

petaloids, respectively. No modified carpel structures, such 

as petaloid styles or ovules, were observed in T1, T2, T3 and 

T4. However, Red Dragon displayed 1 petaloid style where 

the carpel organ developed into structures resembling 

petals and 8 to 10 petaloid ovules where the petals assumed 

the position of ovules. 

 Flower diameter varied among the different varieties, 
with Red Dragon (T5) having the maximum diameter (13.698 

cm), followed by Versicolor (13.27 cm), Kali Jaba (10.643 cm) 

and Alipore Beauty (9.34 cm) (Table 2). Petal length and 

width were found to be maximum in Versicolor (8.25 cm and 

5.04 cm, respectively) and the minimum was observed in 

Celia (4.25 cm and 3.13 cm, respectively). Notably, there was 

no statistical difference between the petal width of 

Versicolor and Red Dragon.  

 The highest moisture content was found in Celia 

(84.828 %), followed by Red Dragon and Versicolor (82.154 

% and 79.572 %, respectively), while Alipore Beauty 

contained the lowest moisture content (76.201 %) (Table 2). 

There was no statistical difference between the cultivars 

regarding moisture content. The weight of the flowers in 

decreasing order was as follows: Red Dragon (10.605g) > 

Celia (3.508g) >Versicolor (3.248g) >Alipore Beauty (2.543g) > 

Kali Jaba (2.13g). The highest yield was observed in Kali 

Jaba with a value of  137.5 flowers/ plant/ week, followed by 

Versicolor (26.75 flowers/ plant/ week), Celia (23.25 flowers/ 

plant/ week), Alipore Beauty (9 flowers/ plant/ week) and 

Red Dragon (6 flowers/ plant/ week) (Fig. 5). There was no 

statistical difference between T2, T3, T4 and T5 in terms of 

their yields. Microscopic photos of the dissection of flower 

parts are given from Fig. 6-10. Similar findings were 

reported where Double types differed from other flowers 

regarding the number of epicalyx. The double flower types 

exhibited various numbers of modified stamens and only 

the Double III type displayed modified carpels (17). In 

another study, the flower diameter of Hibiscus rosa-sinensis 

was observed to be 10.22 cm and the length and width of 

the petals were 5.64 cm and 324.78 cm, respectively and the 

yield was 111.33 g/plant (18). Overall, the results of this 

study provided detailed statistical information regarding 

the flower morphology of different red-coloured cultivars of 

Hibiscus rosa-sinensis, including variations in size, colour 

and form. These findings contributed to a better 

understanding of the morphology of these cultivars and can 

serve as valuable data for further research and breeding 

programs. 

Postharvest behaviour 

Fresh weights of the flowers were measured from the bud 

stage to the wilted stage after harvest, which were 

presented in Table 2. The changes in weight after harvest 

were exhibited in Fig. 11. It was observed that the weight of 

the flowers gradually decreased as they transitioned from 

the bud stage to blooming and eventually to the wilted 

stage. Red Dragon consistently exhibited the highest weight 

among the varieties throughout the developmental stages. 

The present study uniquely examined the flower diameter 

of Hibiscus rosa-sinensis at various time intervals, as 

presented in Fig. 12-14, which revealed a distinct pattern in 

the flowers’ development after harvest. Initially, the 

diameter increased steadily until it peaked at 12 hours, 

indicating full bloom. Subsequently, as the flowers began to 

wilt, the diameter gradually decreased over time. At the bud 

stage, no statistically significant differences were observed 

between T1 and T4 and between T1, T2 and T3. Significant 

Treatment  No. of 
Epicalyx 

No. of 
calyx 

No. of 
corolla 

No. of 
stigma  

Modified stamen Modified carpel 
Stamen-petal 
intermediate 

Stamenodium-petaloid Petaloid 
style 

Petaloid 
ovule 

T1 5 to 7 5 5 5 0 0 0 0 
T2 5 to 7 5 5 5 0 0 0 0 
T3 5 to 7 5 5 5 0 0 0 0 
T4 5 to 7 5 5 5 1 to 8 7 to 32 0 0 
T5 5 to 8 5 5 5 1 to 15 48 to 68 1 8 to 12 

Table 1. Different flower parts of different cultivars at harvest 

T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon 

Treatment Flower diameter
(cm) 

Petal length
(cm) 

Petal width
(cm) 

Moisture content (%) Fresh weight of single flower 
(g) 

T1 10.643c 6.563c 4.778b 78.912a 2.13e 
T2 9.34d 6.233d 4.343c 76.201a 2.543d 
T3 13.27b 8.25a 5.04a 79.572a 3.248c 
T4 7.453e 4.25e 3.13d 84.828a 3.508b 
T5 13.698a 7.433b 4.928a 82.154a 10.605a 

S. Em (±) 0.027 0.058 0.042 2.960 0.034 
C.D (5 %) 0.083 0.117 0.126 NS 0.103 

Table 2. Flower diameter, petal length and petal width, moisture content and fresh weight of different cultivars at harvest  

T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon 
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Fig. 1. Colour of fully bloomed flowers of five cultivars. 

Fig. 2. Different flower parts of single type hibiscus cultivars (Kali Jaba, Alipore Beauty and Versicolor): A. epicalyx; B. calyx; C. corolla; D. stigma.  

Fig. 3. Different flower parts of double type hibiscus cultivar (Celia): A. epicalyx; B. calyx; C. corolla; D. stigma; E. stamenoidium petaloids; F. 
stamen-petal intermediate.  
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Fig. 4. Different flower parts of double type hibiscus cultivar (Red Dragon): 

A. epicalyx; B.  calyx; C.  corolla; D.  stigma; E. stamenoidium petaloids; F.  stamen-petal inetermediate; G. petaloid styles; H. petaloid ovule.  
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Fig. 6 A-E. Microscopic view of different cross-sectional parts of Kali Jaba cultivar. 
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Fig. 7 A-E. Microscopic view of different cross-sectioned parts of Alipore Beauty cultivar.  
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Fig. 8 A-E. Microscopic view of different cross-sectioned parts of  cultivar Versicolor.  
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Fig. 9 A-E. Microscopic view of different cross-sectioned parts  of cultivar Celia.  
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Fig. 10 A-E. Microscopic view of different cross-sectioned parts of cultivar Red Dragon.  
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Fig. 12. Blooming of Kali Jaba, Alipore Beauty and Versicolour. 
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Fig. 13. Blooming of Celia and Red Dragon. 
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differences in flower diameter were observed at 3, 6, 9 and 

12 h, suggesting variations in growth patterns during these 

intervals. These findings underscored the significance of 

proper timing in assessing the developmental progression 

and subsequent changes in Hibiscus rosa-sinensis flowers.  

 The moisture content of the flowers at different 

development phases was illustrated in Fig. 15. At the bud 

stage, Red Dragon exhibited the highest moisture content 

(19.25 %), followed by Celia (18.875 %), Alipore Beauty 

(18.75 %), Kali Jaba (18.5 %) and Versicolor (18.25 %). 

During the full bloom stage, the moisture content of T1, T2, 

T3, T4 and T5 was recorded as 17.25 %, 17.375 %, 17.625 %, 

17.875 % and 18.25 %, respectively. At the wilting stage 

(after 18 h), Red Dragon displayed a maximum moisture 

content of 16.5 %, while Alipore Beauty had the lowest 

moisture content of 15.25 %. The order of decreasing 

moisture content in the flower varieties at the full bloom 

stage (12 h) was Red Dragon > Celia >Versicolor> Alipore 

Beauty > Kali Jaba. These statistical findings provided 

valuable insights into the differences in the weights of the 

flowers, flower diameter and moisture dynamics among 

different developmental stages and varieties of Hibiscus 

rosa-sinensis flowers, which could contribute to improved 

postharvest handling and preservation techniques for these 

flowers. 

Phytochemical properties of fresh and dried flowers 

The total anthocyanin content of the five different varieties 

presented in Table 3 depicted the highest total anthocyanin 

content in both fresh and dried flowers of Red Dragon (T5), 

with values of 192.59 mg/100g and 149.618 mg/100g, 

respectively. On the other hand, Versicolor displayed the 

lowest total anthocyanin content in both fresh (94.73 

mg/100g) and dried flowers (73.625 mg/100g), which was 

corroborated by other studies where the total anthocyanin 

content of fresh Hibiscus rosa-sinensis was reported as 165 ± 

8 mg/kg (23). It is important to note that the total 

anthocyanin content decreased in the dried flowers due to 

the thermo-sensitivity of anthocyanin.  

 Regarding the monomeric anthocyanin content of 

fresh and dried flowers (Table 3), it was recorded that for 

fresh flowers, the highest monomeric anthocyanin content 

was found in Red Dragon (159.335 mg C3G/ kg eq.), followed 

by Celia (114.108 mg C3G/kg eq.), Kali Jaba (81.06 mg C3G/

kg eq.), Versicolor (69.23 mg C3G/kg eq.) and Alipore Beauty 

(68.19mg C3G/kg eq.). No statistical differences were 

observed between T1, T2 and T3. In the case of dried flowers, 

the monomeric anthocyanin content decreased due to the 

drying process in all varieties. Monomeric anthocyanin 

contents of the dried flowers, in decreasing order, were as 

follows: Red Dragon (123.57 mg C3G/kg eq.) > Celia (80.988 

mg C3G/kg eq.)> Kali Jaba (70.57 mg C3G/kg eq.) > Alipore 

Beauty (61.788 mg C3G/kg eq.) > Versicolor (57.613mg C3G/

kg eq.). Earlier researchers have recorded that monomeric 

 

Fig. 11. Changes in fresh weight (g) of the flowers after harvest. T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon. The 
error bars represent the standard error of the mean, indicating the variability of the measurements.  

Fig. 5. Yield of five red cultivars of Hibiscus rosa-sinensis. T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon. The error 
bars represent the standard error of the mean, indicating the variability of the measurements.  
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anthocyanin content was 0.6012 ± 0.013 mg cy-3-glu/g in 

water extract and 153.20 µg/g in 80 % ethanol extract of 

Hibiscus rosa-sinensis (19,20). Other scientists also observed 

that monomeric anthocyanin contents were 205.76 mg c-3-

gE/100g and 155.28 mg c-3-gE/100g in aqueous and 

ethanolic extract, respectively (21). 

 Total phenol content of fresh and dried flowers from 

the five different varieties presented in Table 4 depicted that 

among the fresh flowers, Red Dragon exhibited the highest 

total phenol content (3.768 mg GAE/L), followed by Celia 

(3.565 mg GAE/L), Kali Jaba (2.42 mg GAE/L), Alipore Beauty 

(1.53 mg GAE/L) and Versicolor (1.268 mg GAE/L). Similarly, 

in the dried flowers, Red Dragon had the highest total 

phenol content (2.893 mg GAE/L), followed by Celia (2.665 

mg GAE/L), Kali Jaba (1.26 mg GAE/L), Alipore Beauty (0.615 

mg GAE/L) and Versicolor (0.363 mg GAE/L). However, 

previous reports exhibited that ethanolic extract of Hibiscus 

rosa-sinensis petals contained 50.66 mg of GAE of total 

phenol (22) and fresh Hibiscus rosa-sinensis flowers had 14.4 

± 0.4 mg/g (23). Some observed that the total phenolic 

contents of methanolic extract and ethanolic extract of the 

flower of H. rosa-sinensis were 61.45±3.23 mg/100g dry 

extract and 59.31±4.31 mg/100g dry extract (5).  

 The total antioxidant activity of fresh and dried 
flowers (Table 4 and Fig.16) elucidated that the highest 

antioxidant activity of fresh flowers was found in Red 

Dragon (39.423 %), followed by Celia (37.578 %), Kali Jaba 

(32.008 %), Alipore Beauty (27.715 %) and Versicolor (18.595 

%). Total antioxidant activity decreased as the flowers were 

dried with heat. The maximum total antioxidant activity in 

dried flowers was 29.095 % in Red Dragon and the minimum 

content was 11.615 % in Versicolor, with a commendable 

statistical difference. According to the previous study, H. 

rosa-sinensis flower extract showed an IC50 value of 45 g/mL 

and scavenged 95 % of DPPH radicals at a concentration of 

250 g/mL and inhibition of DPPH was 72.81 % in the red 

 

Treatment 
Total anthocyanin content (mg/100g) Monomeric anthocyanin content (mg C3G/ kg eq.) 

Fresh flowers Dried flowers Fresh flowers Dried flowers 

T1 110.923c 93.378c 81.06c 70.57b 
T2 104.94d 90.7d 68.19c 61.788b 
T3 94.73e 73.625e 69.23c 57.613b 

T4 131.605b 102.77b 114.108b 80.988b 
T5 192.59a 149.618a 159.335a 123.57a 

S. Em (±) 0.712 0.515 6.9 9.787 
C.D (5 %) 2.166 1.567 20.988 29.77 

Table 3. Total anthocyanin and monomeric anthocyanin content (mg/100g) of fresh and dried flowers of five cultivars 

T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon 

Fig. 14. Changes in flower diameter (cm) after harvest. T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon. The error bars 
represent the standard error of the mean, indicating the variability of the measurements.  

 

Fig. 15. Changes in moisture ( %) content of flowers after harvest. T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon. The 
error bars represent the standard error of the mean, indicating the variability of the measurements.  
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cultivar of H. rosa-sinensis (22, 24). 

 These statistical findings provided valuable insights 
into the variations in total and monomeric anthocyanin 

content, total phenol and total antioxidant activity among 

different varieties of Hibiscus rosa-sinensis, both in fresh and 

dried states, paving the way for a better understanding of 

the potential health benefits and nutritional value 

associated with the consumption of these flowers. 

 

Conclusion  

Five cultivars of Hibiscus rosa-sinensis (red-coloured types) 

considered for the present study were primarily divided into 

two (2) categories, viz., Single (Kali Jaba, Alipore Beauty and 

Versicolor) and Double types (Celia and Red Dragon), which 

had no difference in the number of calyx, corolla and stigma. 

However, the cultivar Celia could be grouped under the 

Double II type and Red Dragon under the Double III type as 

per the variations in epicalyx, modified stamens and carpel. 

The highest moisture content was found in Celia, but the 

highest yield was observed in Kali Jaba, followed by 

Versicolor and Celia. Regarding postharvest behaviour, it was 

observed that the weight of the flowers gradually decreased 

from the bud stage to blooming and eventually reached the 

wilted stage. In the case of flower diameter, it increased 

steadily until reaching a peak after 12 hours, indicating full 

bloom and gradually decreased till the wilting stage. 

 Regarding phytochemical properties, Red Dragon had 

the highest monomeric and total anthocyanin content, 

phenol and antioxidant activities. Versicolor resulted in the 

lowest amount of all the phytochemicals in both fresh and 

dried forms. From all the data, it could be concluded that Kali 

Jaba among the single-petalled red cultivars and Red Dragon 

among the double-petalled cultivars were superior in 

morphology, postharvest behaviour and phytochemical 

properties of these flowers. These findings contributed to a 

better understanding of the morphology of these cultivars, 

potential health benefits and nutritional value associated 

with anthocyanin-rich Hibiscus flowers, which might serve as 

valuable data for further research and breeding programs.   

 

Acknowledgements  

The authors thank the Director, DFR, Pune, ICAR Bidhan 

Chandra Krishi Viswavidyalaya for the necessary facilities.  

 

Authors' contributions 

SD conceived the study, participated in its design layout and 

coordination and drafted the manuscript. LM performed the 

experiments under the guidance of SD and collected data. KB 

participated in the botanical studies and biochemical 

estimation. TC participated in field studies. KC participated in 

the study design and statistical analysis. All authors read and 

approved the final manuscript. 

 

 

 

 

Fig. 16. Total antioxidant activity (%) of fresh and dried flowers of five cultivars. T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, 
T5- Red Dragon; the error bars represent the standard error of the mean, indicating the variability of the measurements.  

 

Treatment 
Total phenol content (mg GAE/ L) Total antioxidant activity ( %) 

Fresh flowers Dried flowers Fresh flowers Dried flowers 
T1 2.42b 1.26b 32.008ab 24.708b 
T2 1.53bc 0.615c 27.715b 20.025c 
T3 1.268c 0.363c 18.595c 11.615d 
T4 3.565a 2.665a 37.578a 28.098ab 
T5 3.768a 2.893a 39.423a 29.095a 

S. Em (±) 0.298 0.177 2.588 1.353 
C.D (5 %) 0.907 0.537 7.873 4.115 

Table 4. Total phenol content (mg GAE/ L) and total antioxidant activity ( %)of fresh and dried flowers of five cultivars  

T1- Kali Jaba, T2- Alipore Beauty, T3- Versicolor, T4- Celia, T5- Red Dragon 
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