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Abstract: : The aim of this work was to identify metabolic differences and hormonal profiles in jasmine flower
(Jasminum sambac) and to investigate the possibility that experimental promotion of retardation of the senescence
of jasmine flower may mediated by abscisic acid (ABA) and phenolic content. Determinations of ABA and phenols
were made in flower senescing under different conditions using two different packaging materials such as polyethyl-
ene (PE) and polypropylene (PP) of 200 gauge micron thickness with no ventilation. Pre-treatment of 4 % boric acid
for jasmine flowers was selected. Abscisic acid levels in petals also increased during senescence 91.27 pmol g™,
but much less in boric acid-treated jasmine flower 34.16 pmol g™. However, the lowest content of total phenolics was
measured in buds and partially opened flowers 50.90 ug/g but highest in fully opened 61.80 ug/g on the fourth day
of storage, respectively. It was concluded that boric acid prevented the early rise in ethylene production and consid-
erably improved jasmine flower shelf-life.
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INTRODUCTION million (Dadlani, 2004). In Karnataka, the jasmflwever

. . cultivation has been taken up in almost all theridts.
Jasmine, the queen of flowers is a popular fragrantrye yota) area in Karnataka under jasmine cultwats
flower,_ which is highly perishable pf hature W|_t|hra|ted 3634 ha with a total production of 20765 tonnese Th
shelf life. The flower buds are widely used in gadls, productivity is about 6 tonnes per hectare andevau
for worshiping and hair decoratlon ornaments byaind 4568 |akhs. However, Bellary (1078 ha and 9234dghn
women and other Eastern <.:0u“ntr|es. Ja?”‘]m*_’r(”‘ﬂm ranks first in the area and production followedkmppal
sambac) belongs to the family olgaceae , which is one (96 ha and 1178 tonnes), Raichur (78 ha and 1092)
of the oldest fragrant flowers cultivated by humansl 5.4 Gharga (115 ha and 867 tonnes). Packagiag is
knr?wn to be g“ﬁ nat||v§ of subtr_opm_:al rr]eglon_s @ t? tool for controlling flower quality in the distriion
other parts of the globe. Jasmine is the natlldoalei 0 chain. Apart from preventing mechanical damage, the
the Phlllppmes_ adopted by its government in 1937 ia package serves as a barrier between the conditisioe
1990, Indonesian government across the world, dopt oy tside the package. It protects the flowens fan-
as the national flowe_r. Although more th_a_n 2,008c8S ¢, orable outside conditions and enables a micnoatk
are k”OW”’ 40 species ha_ve been 'de’_“'f'e_d in jrahd develop inside the package. (Nowelal., 1991).The
20 species are cultivated in South IndiEsminum sam- growing demand and a limited shelf-life (12-30 hjas-

bac commonly known as Motia or lily jasmine is a scan- ine flowers require an appropriate packaging teehn
dent or sub-erect shrub with young pubescent bench ogy that would facilitate export of these flowensbioth

broadly ovate or elliptic, opposite leaves, whitery fra- short and long distances without much loss in thet p
grant flowers cultivated nearly throughout the itap harvest quality (Singhet al.,2010).

and sub-tropical parts_of the worlq (Kir_itikarfal., 2003). The role attributed to ABA in petals is that of ukging

The best known species among jasminessambc and e hrocess of senescence. Endogenous levels of ABA

several varieties of this specigz, Arabian or Tuscan. In rise as petals senescence, and exogenous treatitient
India, jasmines are cultivated throughout the ayunt  Aga shortens the life of cut roses, thereby enhagci
However, the largest area under Jasmine flowerusrod  \anaes associated with senescence, such as chianges
tion is in Tamil Nadu f(_)llowe_d l_)y Karnataka. Thenaal petal color and a decrease in the protein conkéumtér
production of flowers in India is worth more thad20 4 2004). Moreover, the amount of endo- genous ABA
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increases during senescence. Finally, imposi- ¢iba  were kept for shelf-life evaluation in ambient citiod.
water stress that increases the endogenous ABA levd he treatment details are given below.

causes premature senescence of daylily petals.isihsc T1 - Open tray (control)

acid (ABA) is a natural regulator of perianth seeese T, - Pre-treatment with 4 per cent boric acid +
in flowers. The hormone is present in higher anmimt  open tray storage

naturally senescing petals and in petals senepcaiga- Ts - Packaging in polyethylene (PE)

turely in response to water stress (\&teil. 2003). T4- Pre-treatment with 4 per cent boric acid +
ABA stimulates senescence and ABA levels increasgackaging in polyethylene (PE)

during senescence. Abscisic acid is a possibleidaied Ts - Packaging in polypropylene (PP)

for a hor- monal trigger for death of flowers suashthe Te- Pre-treatment with 4 per cent boric acid +

daylily that do not respond to ethylene. Thereraports  packaging in polypropylene (PP)
that exogen- ously applied ABA accelerates leaksen Determination of abscisic acid in petals by microaite
cence. ABA causes a loss of differential membraere p absorbance reader (ELISA): Abscisic acid is found in
meability, an increase in lipid peroxidation, intioi of many plant tissues. Microplate absorbance reader
proteinase and ribonuclease activities, and indaces-  (ELISA) used for determination of abscisic acid teoi
nescence-like MRNA profile in pre-senescent petslie¢  in jasmine flowers. ABA was extracted from 0.11+8 m
(Hunteraet al., 2004). Increased recognition of the impor- petals of jasmine flower samples with 1 ml solutié80
tance of phenolic compounds in plant metabolio/giets per cent acetone containing 10 mg butylated hydotxy
is well known. Polyphenols can be oxidised by perox ene and 50 mg of citric acid. The petals were h@mnog
dase and Polyphenol oxidase. Phenols are the antioxnized using the homogenizer and the samples watg-ce
dants that have the ability to protect plant tisagainst  fuged at 11,000 rpm for 11 min and then the supenba
oxidative damage (Schmitzeral., 2009). The increasing was lyophilized using the lyophilizer. The tracelusion,
demand for the fresh flowers as well as the neetht®s  was prepared by adding 5 ml of 1X TBS buffer toheac
development of a reliable packaging technologyifier ~ ABA tracer vial and replaced with the cap and tbe-c
creasing the shelf-life of the jasmine flowersstthie aim  tents were mixed by inverting the bottle severaés and
of this work was to study the endogenous variatimns the solution were kept for 5 minutes before userafirds
ABA content and phenolic content of different stagf  prepare standards and the absorbance values wase me
storage of jasmine flowers during flower senescence ured at 405 nm by using an enzyme-linked immunosor-
bent assay (ELISA) reader (Serratal., 2001) All de-
MATERIALS AND METHODS terminations were carried out in dim light. The AB-
Study materials: JasmineJ, sambac) flowers were chosen els were consistent with the dilution made anchterfer-
for the present study based on their availabiliy export ence from impurities was detected when ABA starglard
demand. Fresh flowers of the above species were provere added to diluted extracts. Results were espdeas
cured from flower growers of Raichur, brought te th pmol per gram fresh weight (pmoflg:.).
laboratory and the flowers were sorted for expeniale  Determination of phenol content by using spectropho
purpose. Unopened flower buds of uniform size weretometric method: The concentration of phenolics in
used for the study. The experiments were carriednou plant extracts was determined using spectrophotamet
the Department of Processing and Food Engineeringnethod (singletoret al., 1999). Methanolic solution of
College of Agricultural Engineering, UAS, Raichiar- the extract in the concentration of 1 mg/ml wasduse
nataka. Raichur is situated on the latitude of 56°1 the analysis. The reaction mixture was preparechiy
North, longitude of 77°21 East and at an elevation of ing 0.5 ml of methanolic solution of extract, 2.5 of
389 meters above mean sea level which is consigered 10% Folin-Ciocalteu’s reagent dissolved in watet arb
North Eastern Dry Zone of Karnataka. Indifferent ~ ml 7.5% NaHCO3. Blank was concomitantly prepared,
packaging materials such as polyethylene (PE) ahd p containing 0.5 ml methanol, 25 ml 10% Folin-
propylene (PP) were procured from M/s Al Traders, Ciocalteu’s reagent dissolved in water and 2.5fridl 5%
Raichur. Polypropylene bags (PP), polyethylene @fE) of NaHCO3. The samples were thereafter incubated in
200 gauge micron thickness, and 240 mm x 140 men sizthermostat at 48C for 45 min. The absorbance was de-
without vents were used for packaging of flowerse T termined using spectrophotometekiaiax = 765 nm. The
selection of packaging material was confirmed bydoot- ~ Samples were prepared in triplicate for each aisasysd
ing several preliminary experiments for storagdietu Pre- ~ the mean value of absorbance was obtained. The same
treatment of 4 % boric acid for jasmine flowers gas  procedure was repeated for the standard solutigalbé
lected based on the best results obtained by théops  acid and the calibration line was construed. Basethe
researchers. The sorted and uniform sized floweis bu measured absorbance, the concentration of phemaies
were dipped for 3 minutes in 4 % boric acid solgmd ~ read (mg/ml) from the calibration line; then thetemt of
kept for 15 minutes for surface drying. Flowers«obwn  phenolics in extracts Expressed as pg equivalepyrof
weight (25g each) were packed in different paclggin catechol/g of sample.
materials as per the treatments. The packaged rBowe
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RESULTS AND DISCUSSION lowed by T, (pre-treatment with 4 % boric acid + packag-

Quantification of abscisic acid in petals Effect of pre-  ing in polypropylene) recorded abscisic acid contn
treatment and packaging materials on abscisic(poisl/ ~ 37-56 pmol/g. Post harvest physiological analygesee

g) content of the jasmine flowers was determined an N€Scence point to plant hormones play an imporaiet
data are presented in TableJasmine flower senescence N the promotion or inhibition of flower and leagrees-
depended on plant hormones such as abscisic acigfnCce. Among them, jasmine flower senescence depend
(ABA), which increased during senescence. Among allon plant hormones such as abscisic acid (ABA), whic
the treatments used, abscisic acid content of jesmi increases during senescence. Among the treatnains,
flower was recorded maximum in open tray (contrdl-T SCISIC amd content of jasmine fI_owers was regowdf_adl—
followed by pre-treated with 4 per cent boric agitti ~ MUM in open tray (control) is presented in Fig. 1.
packed in open tray. After one day of packaginggima Similar results have been reported in rose, camatiaf-
mum abscisic acid content of 5.71 pmol/g was olesery fodil, iris, daylily and hibiscus in which ABA lelgin-

in T, open tray (control-J). Treatment T (pre-treatment ~ creased during senescence (S_ermab, 2006; Trivellini
with 4 % boric acid + packaging in polyethylenejiaia € &, 2007 and Zhong and Ciafre, 2011). The ABA lev-
(pre-treatment with 4 % boric acid + packaging alyp €IS reached in boric acid-pre-treatment carnativese
propylene) recorded zero abscisic acid content afte  |ower than that in control flowers, which might poto
day of packagingOn fourth day of storage, maximum @n inhibition of ABA biosynthesis by boric acid het
abscisic acid content of 91.27 pmol/g was obseivdg ~ directly or by some intermediate effect. In addifisper-
(control-T;) whereas minimum abscisic acid content of Midine levels were higher in the boric acid predmeent
34.16 pmol/g was observed in treatmegpfe-treatment ~ carnation flower; whereas the increase of ABA Ievehs
with 4 % boric acid + packaging in polyethylengl-f  lower (Serranat al. 2006).

Table 1. Effect of pre-treatment and packaging materials on Table 2. Effect of pre-treatment and packaging materials on

abscisic acid (pmol/g) of jasmine flowers. total phenols (1g/g) of jasmine flowers.
Abscisic acid (pmol &) Total phenols(ug/g)

Treatments Dayl Day2 Day3 Day4 Treatments Dayl Day2 Day3 Day4
T, 5.71 36.27 67.83 91.27 Ty 36.42 4329 51.02 61.80
T, 2.02 35.15 65.06 88.05 T, 34.01 4120 4945 60.00
Ts 0.23 20.34 37.94 52.28 T, 2455 31.81 39.03 54.80
T, 0.00 16.76 26.65 37.56 T, 23.66 29.15 3498 51.03
Ts 0.20 18.06 32.94 45.46 Ts 2466 3122 3731 53.74
Ts 0.00 15.60 24.72 34.16 Ts 22.68 2752 3221 50.90
S.Em 0.04 0.49 0.90 1.22 S.Em 0.57 0.70 0.84 1.15
Ccv 5.05 3.61 3.65 3.64 Ccv 3.57 3.57 3.57 3.61
CD(1%) 0.17 2.13 3.87 5.27 CD(1%) 2.46 3.03 3.62 4.99

Factor S S S S Factor S S S S

T, - Open tray (control), JJ- Pre-treatment with 4 per cent T, - Open tray (control), .,J- Pre-treatment with 4 per cent
boric acid + open tray storagg,TPackaging in polyethylene boric acid + open tray storagg,TPackaging in polyethylene
(PE),T,- Pre-treatment with 4 per cent boric acid + packag- (PE),T,- Pre-treatment with 4 per cent boric acid + packag-
ing in polyethylene, - Packaging in polypropylene (PPy,T ing in polyethylene, J- Packaging in polypropylene (PPy,T

- Pre-treatment with 4 per cent boric acid + packagim - Pre-treatment with 4 per cent boric acid + packggm
polypropylene polypropylene

_ Total phenols of jasmine flowers
Abscisic acid (pmol.g ') content of jasmine flower 0 r
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Fig. 1. Effect of pre-treatment and packaging materials Fig. 2. Effect of pre-treatment and packaging materials on
abscisic acid (ABA) content in jasmine flower. total phenolsin jasmine flowers.
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Quantification of phenolic content : Table 2 shows the in post-harvest quality of the flowers.
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