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Background

Summary and Acknowledgments

Motivation 
• Fluorescence in flowers may be a bio-communicative element in attracting pollinators,

which can see beyond the visible spectrum into the ultraviolet range

• Fluorescence and absorbance properties of pigments have also been theorized to offer
UV light protection of delicate regions of the flower, such as the reproductive structures

• Tracking the presence of pigments in flowers is important for further work outlining the
biosynthesis mechanism of single- and double-bloom variegated cultivars

• The species Hibiscus rosa-sinensis, has been bred and propagated into single- and
double-bloom varieties. In double-bloom cultivars, there is a mutation in the C-class
genes involved in petal formation: the flower’s reproductive apparatus, rather than
forming fully, morphs into petaloids to produce a fuller, more decorative appearance.

• This change is driven by anthocyanin pigments, which exhibit hormone-like qualities and
interplay with light and sugars in the plant. The major pigment from Hibiscus rosa-
sinensis is cyanidin-3-sophoroside, an anthocyanin.

• Anthocyanins play another role in protecting plants: by offering protection from
damaging UV rays on reproductive areas of the flower. Anthocyanins absorb light in two
bands: one in the visible region from 500-535 nanometers, or green light, and at a
second band: the UV, non-visible, region at 265-275 nanometers. Absorption in at least
these two ranges is expected. As notable fluorescence has been established on the
anthers and stamens of multiple flowers, this is likewise hypothesized.

• Potential changes are expected between double-bloom and single-bloom cultivars
and/or with respect to color. Color in hibiscus is primarily determined by the number of
hydroxyl groups attached to the main anthocyanin molecule frame, indicating the
amount of biosynthesis it has undergone. Red and pink cultivars have been shown in
previous studies to shine under UV light.

Absorbance and fluorescence profiles of four different cultivars of Hibiscus rosa-sinensis:
were documented: two each of single- and double-blooms, and of pink and red color:

• For all samples, absorbance peaks were recorded in three zones: 260 to 290, 315 to
355, and 510 to 515 nm. The first and third are well-documented as anthocyanin
signatures; the second band is novel and unknown as it does not appear to match
common absorbance peaks for other known components of the hibiscus flower.

• All four specimens exhibited some fluorescence. In single-blooms cultivars, it was
primarily concentrated in the reproductive areas, while in double-blooms more regions
of the flower showed fluorescence. There was more wavelength shifting in the two
peach-pink samples than in the red samples.

To expand upon this work, an extension of the data set would be advised to include
additional red and pink hibiscus flowers, especially cultivars without yellowing on the
underside. Extraction values and excitation light intensity values could also be obtained in
order to evaluate the relative intensity of the phenomena recorded.

Special thanks to Dr. Zhengrong Li, Michelle Provencal, and Rockledge Gardens.

Sample Preparation and Measurement

In this study, four adult cultivars from the species Hibiscus rosa-sinensis were obtained 
from Rockledge Gardens in Rockledge, Florida:

• The calyx from each flower was removed and flowers were sorted into sections.

• Half a gram of sample was weighed out for each section and ground with 5 mL of
solvent (8-to-2 ratio mix of ethanol to deionized water with hydrochloric acid added drop-
wise to adjust the solvent pH to 2.2).

• Samples were transferred to 40-mL beakers and heated on a hot plate at 55°C for 40
minutes for extraction.

• The extracted samples were vacuum filtered. Two drops of sample were pipetted into a
one-centimeter quartz spectrophotometric cell, which was then topped up with solvent
until the fill line.

• UV-absorbance measurements in the 220-800 nanometer range and fluorescence
spectra from 220-900 nm were measured for the filtrate at discrete incident light
wavelengths at 280, 350, 375, 400, 450, 500, and 525 nm.

Cultivar Name Bloom Color Length of Pistil

Double Peach Double Peach throughout, slight pink towards base, light 
striping on the underside of outer petals, many 
petals

3 cm

Red Dragon Double Red throughout, yellowed striping on a part of the 
underside of outer petals, many petals

4.8 cm

Anderson Crepe Single Light pink with magenta pistil, five petals 12.5 cm

Snow Queen Single Deep red with some yellow-white striping on the 
underside of petals, five petals

5 cm

Results

• .

• With respect to fluorescence, samples from both single- and double-bloom cultivars
responded to LED sources at intervals from 375 to 525 nanometers.

• Each type of cultivar exhibited a unique fluorescence emission response

• Single-bloom cultivars saw fluorescence localized to reproductive regions whereas it
was more broadly distributed in double-blooms.

• Not every instance involved a shift in the wavelengths of fluorescence: four of the nine
samples for ‘Red Dragon’ showed a shift when excited by the LED at 400 nm, and two
showed a shift in wavelength when excited by the LED source at 450 nm, with all shifts
representing lengthening. Sample D was an exception for the ‘Red Dragon’, for which
the peak excitation shifted to a shorter wavelength of 425 nm rather than 450.

• The ‘Anderson Crepe’ and ‘Snow Queen’ cultivars exhibited similarities. Neither
showed any fluorescence on parts A or C, but did show results from multiple LED
sources near reproductive parts. The ‘Anderson Crepe’ also showed excitation at 450
nm – the wavelength shifted to 460 – on the middle stripe of the flower, which could
have been a subtle landing strip pattern. This finding is in keeping with the finding of
Mori et al. in their 2018 study of multiple flowers.

Sample Absorbance Peaks (nm) Fluorescence (nm)

280 350 375 400 450 500 525

Red Dragon

A 280, 325, 515 375 405

B 280, 325, 515 375 400

C 280,325,515* 375

D 280,325,515* 375 405 425

E 280,325,515 375 410 460 525

F 280,325,515* 375 400

G 275,320,515 400

H 280,325,515 375 410 450

I ,325, 515 400

Double Peach

A 275,315,515 375 415 450 500 525

B 275,315,515 415 460

C 275,315,515 375 410 455 500 525

D 275,315,515

E 275,315,515 405 450 500 525

F 265, 275, 340,510 460

G 290,340,515 375 420 460

H 290,340,515 375 410 460 500 525

I 275,315, 375 405 460

Anderson Crepe

A 260,355,515

B 260,355, 460

C 260,355,515

D 260,355,515 410 460 500 525

E 260,355,515 375 415 460 500 525

Snow Queen 

A 275,325,510

B 275,325,510 410

C 275,325,510

D 275,325,510* 375 410

E ,325,510 375 410 470 500 525

• UV-absorbance spectra for the 
samples show absorbance peaks 
between 260 and 290 nm, another 
between 315 and 355 nm, and a 
third, lower peak at around 510 or 
515 nm. 

• The ~260 nm and ~510 nm peaks 
are the characteristic bands for 
anthocyanins, while the ~315 nm 
band appears to be a partially-
degraded carotene molecule. 

• The last peak corresponds to the 
shades of red we observe with the 
naked eye.       

*Absorbance in the F sample from the 
Double Peach flower is notable. Two 
peaks are recorded in the 260-290 nm 
range ran whereas only one is present 
in other samples
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