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An important fragrant flower crop grown in Madurai region is Jasminum
sambac cv. Ramanathapuram Gundumalli. To study the postharvest quality
of flower fragrance, physiological changes such as moisture content,
relative water content, electrolyte leakage, flower petal thickness, changes
in flower petal colour, total carbohydrate and total phenol content were
studied at three flower developmental stages S1 (tight bud stage), S2 (half-
opened flower stage) and S3 (fully-opened flower stage). Results on the
present study revealed marked decline in moisture content, relative water
content and petal thickness from S1 (84.52 %, 56.28 % and 0.34 mm) to S3
(47.67%, 45.07 % and 0.20mm) respectively. The chromatic parameters
like lightness, hue and chroma indicated the whiteness of flower petal
during S1 and reduction in brightness on flower opening. Electrolyte
leakage, total carbohydrate and total phenol increased during S3 (57.46 %,
61.71 mg/g and 1.49 mg/g) respectively. These criteria are considered for
further studies on essential oil extraction.

Introduction

Jasminum

sambac cv.
Gundumalli is one of the important fragrant

loose flower crops grown in Madurai,
Coimbatore, Dindigul and Virudhunagar
districts of Tamil Nadu. This J.sambac was
given Geographical Indication tag by the

Ramanathapuram
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Department for promotion of Industry and
Trade, Government of India in the year 2013
for its important attribute thick petals and long
corolla tube.

Jasmine is a nocturnal flowering plant,
anthesis occurs at 7.00 p.m to 8.00 p.m. Once
the flower is harvested, its respiration rate
increases and  utilizes the  reserved
carbohydrates (Coorts, 1975). The important
criterias to assess the postharvest quality of
flower fragrance are size and shape (Kofranek,
1976); (Halevy and Mayak, 1973), changes in
fresh  flower weight (Marousky, 1973);
(Borochov et al., 1976)and changes in flower
petal colour (Biran and Halevy, 1974);
(Mayak and Halevy, 1971). A series of events
occur during flower opening which includes
physiological changes such as changes in
flower petal water content, thickness, colour,
carbohydrate content and total phenolic
content. Physiological changes play a vital
role in selection of stage of flower for
extraction industry. The present study on the
physiological changes pertaining to this
J.sambac specific to Madurai region has not
yet been elucidated. Hence the present study
was taken with the objective of emphasizing
the physiological changes occurring during
different flower developmental stages of
Jasminum sambac.

Materials and Methods
Collection of planting material

Three year old, healthy jasmine plants were
chosen from the field at Nilakottai district of
Tamil Nadu. Flowers at three different stages
of flower development viz., S1 (tight bud
stage), S2 (half-opened flower stage) and S3
(fully-opened flower stage) were harvested
early in the morning before 8.00 am (Figure
1). The harvested flowers were then placed in
cakes bokes lined with aluminium foil, packed
in thermocol box containing ice gel (4°C),

transported to the Laboratory at Horticulture
College and Research Institute, Tamil Nadu
Agricultural  University, Coimbatore and
analyses was carried out after 5 h of flower
harvest.

Moisture content

Flowers of 20 g from each stage of flower
development were collected and moisture
content was analyzed and expressed as per
cent as suggested by (Barrs and Weatherley,
1962).

Moisture content (%)

Initial weight — Final weight
_ ght (g) 9ht(9) . 100

Final weight (g)

Relative water content

The per cent of water held by the flowers
relative to fully turgid tissue is the relative
water content of the flower petals at different
stage of harvest. RWC was calculated as per
the methods suggested by (Weatherly, 1950).

Relative water content (%4)

_ Initial weight — Turgid weight % 100
B Turgid weight — Dry weight

Electrolyte leakage

The total leakages of inorganic ions from
flower petals were measured in terms of
electrical conductivity (EC) of the bathing
medium before and after treatment using
Conductivity Bridge. The flower petals were
punched (20 nos.) and 10 ml of distilled water
was added to it. Initial EC (Eca) was measured
and the beakers containing sample were
subjected to 50°C temperature for 30 min. and
EC was recorded as Ecb. After which, the
beakers were boiled at 100°C for 10 mins and
EC was recorded again as Ecc as per the
methods suggested by (Sullivan, 1972) and
calculated using the formula,
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Electrolyte leakage (%)

Ech — Eca
= —— x 100
Ecc

Flower petal thickness

Flowers from each stage of flowers were
collected and the thickness of the petals was
analyzed using a digital micrometer
(Mitutoyo, Japan) and expressed as mm.

Colour assay

The flower petal colour was measured at
different flower developmental stages. The
colour coordinates (L*, a*, b*) were measured
with colorimeter (Konica-Minolta, Japan). The
hue and chroma values were calculated from
a* and b* values as suggested by Fundo et al.,
(2019) and calculated using the formula,

b=
Hue = tan™ ! —
ax

Chroma= (a=+b#)/?
Total phenol

Estimation of total phenols was carried out
using Folin-Ciocalteau method at all the three
flower developmental stages Malik and Singh
(1980). The result was expressed as mg
equivalent for pyrocatechol per gram.

Total carbohydrates

Estimation of total carbohydrate was carried
out using anthrone method at different flower
developmental stages as suggested by Hedge
and Hofreiter (1962). The result was
expressed as mg of carbohydrate per 100 mg
of sample.

Statistical analysis

Calculation of mean = SE for all the
physiological parameters were carried out

using IBM SPSS Statistics v21.0 (IBM
Company, USA) from seven biological
replicates.

Results and Discussion

Significant differences in the physiological
parameters were recorded at different flower
developmental stages of jasmine flower.
Water plays a significant role in cell
expansion and flower opening. A positive
turgor and osmotic potential can be
maintained only when optimum water content
is present in the flowers (Yamada et al.,
2007). Water uptake, transport, water loss and
the ability of the flower tissue to retain water
are the main physiological components of
water balance. As the flower opening
progresses rate of respiration in flowers
rapidly increases and starts declining on
maturity leading to senescence. In the present
experiment, there is a significant difference in
the RWC and moisture content of the flowers
at different developmental stage. RWC of the
flower petal at tight bud stage (S1) was
56.28% which decreases gradually at half
opened flower stage (S2) (49.90%) to fully
opened flower stage (S3) (45.07%) (Figure
2).1t is well known that rate of respiration
increases rapidly with progression of flower
opening and declines further upon attaining
flower development leading to senescence.
Increase in water loss during anthesis is due to
increased transpiration rate (Coorts, 1975).
This transpiration loss will increase further
upon the harvest of the flowers. As a result,
petals become delicate and their thickness
reduces. In the study, petal thickness
significantly decreased from 0.34 mm in S1 to
0.20 mm in S3 (Figure 3). Structural changes
like the loosening of cell walls with time
might be the reason for the upswing in flower
petal water loss. As the age of flower
progresses, the membrane integrity of the cell
decreases and solute ion leakage increases. S3
recorded the highest electrolyte leakage
(57.64%) which is vice versa in the petals
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from S1 (32.76%) (Figure. 2). Loss of
membrane integrity due to solute ion leakage
increases the permeability of plasma
membrane leading to petal senescence.
Membrane deterioration due to solute ion
leakage is evident during flower wilting in cut
carnation flowers (Eze et al., 1986). In daylily
flowers, fresh weight of the flower buds were
high and starts declining as the flower opening
progresses which indicates decrease in flower
bud weight towards senescence (Lukaszewski
and Reid, 1988).

The colour of flower petals at different stages
of flower development is presented in table 1.
The luminance coordinates indicates lightness
from 0 (black) to 100 (white), chromacity a*
represents positive values as red, negative
value as green whereas b* represents positive
values as yellow and negative values as blue.

The lightness, hue and chroma during S1 are
recorded as 96.78, 72.99 and 5.07 respectively
which is chosen as standard and this indicates
the bright white coloured petals. Lightness,
hue during S2 and S3 were recorded as 94.11,
72.49 and 89.98, 70.73 respectively indicating
reduced brightness of flower petals. The
chroma values were low during all the three
stages namely, S1 (5.07), S2 (4.91) and S3
(4.39) indicating colour change of flower
petals. From the present study, it is observed
that flower petal colour drastically reduces as
flower opening progresses.

In the present study, significant differences in
the total carbohydrate and total phenol content
were observed. Accumulation and storage of
carbohydrates and utilization of sucrose helps
in flower opening (van Doorn and Van
Meeteren, 2003).

Table.1 Chromatic parameters for J.sambac cv. Ramanathapuram Gundumalli flowers.
Data are represented as mean + SE.

Stage of flower L*
S1 96.78 £0.7
S2 94.11 +0.65
S3 89.98 +0.91

Hue Chroma
72.99 £1.08 5.07 £0.13
72.49 £0.5 4.91 +0.06
70.73 1.4 4.39 +0.14

Fig.1 Stages of flower development (a) S1 (tight bud stage), (b) S2 (half-opened flower stage)
and (c) S3 (fully-opened flower stage.
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Table.2 Total carbohydrate (mg/g) and total phenol content (mg/g) at different flower
developmental stages. Data are represented as mean + SE.

Stages of flower = Total carbohydrate Total phenol

(mg/g) (mg/g)
s1 48.29 +0.28 0.27+0.01
S2 53 +0.18 1+0.06
S3 61.71 +0.18 1.49 +0.09

Fig.2 Physiological changes occurring during the flower developmental stages

Moisture content Relative water en Electrolyte leakage

mS1 §S2 B83

Fig.3 Flower petal thicknesses at different flower petal developmental stages

0.34

0.31
\1\‘0.20
S1 S2 S3

= Flower petal thickness (mm)

Total carbohydrate content in jasmine flowers  stages of flower development which were 5.30
during S1 was recorded as 4.83 g per 100 mg and 6.17 during S2 and S3 respectively. This
of sample which increased at the further two indicates that the total carbohydrate increases
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as the flower opening progresses. This may be
due to the combination of sugar uptake and
degradation of which into  various
polysaccharides. It is also evident from
research on gladiolus where sugar content was
7-8 times higher than the starch content
indicating the uptake of sugar (Yamane et al.,
1993). The total phenol content at S1is0.27
mg per gram of sample which gradually
increased during flower opening and at S3 it is
as higher as 1.49 mg per gram of sample. As
flower opening progresses, phenol content in
the flower petals increases and declines as
senescence progresses. As the flower is
harvested from the plant, it undergoes stress
and to overcome this stress phenols are
produced and help in scavenging free radicals
and maintain homeotic cell balance Cavaiuolo
et al., (2013); Ahmad and Tahir (2016).

The present study revealed that, the
physiological changes such as moisture
content, relative water content and petal
thickness decreases and marked increase in
electrolyte leakage, total phenol and total
carbohydrate during flower opening. These
physiological changes directly or indirectly
correlated to the essential oil yield. Hence,
these results can be used to assess the stage of
flower for extraction of essential oil.
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