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ABSTRACT

Effect of sodium benzoate (0, 150, 200 and 250 mg |™) on longevity and ethylene production of cut rose (Rosa
hybrida L. cv. Avalanche) flowers was studied. Data were recorded for vase life, loss of fresh weight, ethylene
production, SPAD value, Brix index, bacterial population in vase solution, flower opening index and protein
content. A result revealed that 250 mg I™ of sodium benzoate was the most effective on vase life of rose cut flowers
and increased it. Also, sodium benzoate reduced ethylene production. Sodium benzoate had significant effect on
other traits measured in present study.
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INTRODUCTION

Rose Rosa hybrida L.) belongs to the Rosaceae family which iderdifees the highest demand in the world [12].
Rose is used for decorative purposes and is pfieits delicate nature, beauty, charm and arom&].3Vase life
of cut rose reduces by ethylene production, badtedntamination in vase solution, wilting and beetk [14].
Finding a new approach for extending the vasedfifeut rose flower is necessary. Nowadays, apjdinatf biocide
and ethylene inhibitor preservative compounds sashhydroxyl quinoline derives, cobalt chloride, raloum
sulphate, sodium benzoate and silver nano-partislesmmonly for delayed senescence and extentimgdse life
of cut flowers [4, 5, 9, 17]. Sodium benzoate asaatifungal compound reduces microorganisms’ agtiaind
bacterial contamination in vase solution [17, 1®étsa and Sribunma [11] showed that pulsing treatmgth
sodium benzoate at 300 m§ ¢oncentration for 24 h gave maximum vase life il wse cv. ‘Christian Dior’
flower. Oraee et al. [17] studied the effect of imdlydrozide and sodium benzoate on vase life ofgaubera
(Gerbera jamesonii) and found that all of the treatments had posiiffect on flower longevity. The purpose of this
study was to evaluate the effect of different caticgions of sodium benzoate on the vase life, td$sesh weight,
ethylene production, SPAD value, Brix index, baetepopulation in vase solution, flower opening exdand
protein content of rosdRpsa hybrida L. cv. Avalanche) cut flowers.

MATERIALS AND METHODS
Cut roses Rosa hybrida L. cv. Avalanche) were grown in a standard greesboconditions in Amol city, Iran.

Flowers were harvested at half open stage and farengght to the laboratory of Islamic Azad UniveysiRasht
Branch, immediately. Prior to imposition of treats the stems were uniformly re-cut under distileater. Re-
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cut stems were ~60 cm long. Cut flowers were ptibsated for 24 h with certain concentrations ofisodbenzoate
and the cut flowers were then kept in 500 ml sie@% and 300 mg'18-hydroxyquinoline stock vase solution.

The experimental design was a randomized complétielgks design (RCBD) containing four sodium beneoa
concentrations (0, 150, 200 and 250 i three replications in 12 plots. In each platefcut rose flowers were
placed into 1000 ml vase filled with 250 ml of pFamtive solutions including the aforementionedterat Then,
these cut rose stems were placed into 1000 ml dlsekswith 500 ml of preservative solutions supmilented with
3% sucrose and 500 mg 8-hydroxyquinoline sulphate. Distilled water wased as a control. The mouths of the
vases were covered with a sheet of paper to mieimiaporation and to prevent contamination. Thedls were
kept in a vase life room under the following cordis: 20+2°C, relative humidity of 70-75%, 15-20 @irm?s*
light intensity (cool white florescent tubes) andadly light period of 12 h.

Vase life of the cut stems was assessed dailyutfivout the vase life evaluation. The end of vafei$ defined
taking into consideration the visible wilting angrm bending more than 90°. The 2 cm samples of bigttnwere
taken to determination of total soluble solid (TSBhtents of rose’s stems. TSS content was meagfyresing
hand refractometer. The hand refractometer wittrainge of 0 to 30 °Brix was used to determine T$®lacing 1

to 2 drops of rose stem juices on the pri€hlorophyll content in leaves was measured by olployll meter
SPAD-502, Minolta Co. Japan which represented bylBRalue. The leaf was inserted into the meter and
measured SPAD value two times from different midsfiet of two decussate leaves in second or thidg$i0

Fresh weight was measured with a digital balande first measurement was calculated exactly afterpulse
treatment and the last one was calculated at thal&y of vase life. Loss of fresh weight was aidiby following
formula: fresh weight in first day of experimenffresh weight at the end of vase life. Flower opgnindex was
measured with a digital caliper as the following®essions: (the biggest diameter of the flowerergharpendicular
diameter to it + 2) every other day. The first mgasent was done exactly after the pulse treatanaahthe last one
was done at the day which flower diameter was marinsize. To determine the dry matter, cut floweeren
exposed at 70°C for 24 h in an oven. To determime\solution bacterial populations, aliquots wefeeth from
vase solutions. Dilution was carried out with 0.98rile normal saline to achieve 30-300 bactewédmies in any
one Petri dish. The 0.1 ml of aliquots was spreadwtrient agar plate. Then, they were incubate®ira€ for 24 h
before counting of bacteria. Colony counts wereresged as colony forming units per ml (CFU ). ITo
determine protein content measured mass of drygp@@a3 g) were soaked in acids mixture (sulfurdddaand
salicylic acid). Clear liquid was achieved aftevesal times heating and adding®}. Measuring of total nitrogen
was done by titration after distillation method.eThutcome number was multiplied by protein factethylene
content was determined by gas chromatography, wsiSiimidzu gas chromatograph. Ethylene productian
measured 24 h after pulse treatment. Three flowers sealed in a glass jar and all jars were kepdeC. After 24
h, 10 ml gas samples were withdrawn for ethylenterd@nation. Ethylene content was determined using
Shimidzu gas chromatograph equipped with an aetivatuminum column fitted with a flame ionizatiogtelctor.
Data were subjected to analysis of variance (ANOVAMSTATC statistical software and means were careg
by the least significant difference (LSD) testha 0.05 and 0.01 of probability level.

RESULTS AND DISCUSSION

Vase Life

Statistical analysis showed that the effect of swdbenzoate was significant at 5% (Table 1). Lohgase life was
found in 250 mgt sodium benzoate (Table 2). Positive effect of satbenzoate on vase life of cut rose led to
anti-ethylene activity, so it can be the senescamttbitor agent [13]. Our results showed that ighhconcentration

of sodium benzoate, vase life was increased. Sobemaoate has antimicrobial properties and thisbeathe cause
of vase life extension in cut rose flowers [15].don benzoate increased vase life of cut gerb&mxbgra
jamesonii) flowers [17]. In a study on cut rose flowers, ismal benzoate (1000 and 1500 iy increased vase life
compared to the control [19]. Biao et al. [2] foutitht the use of sodium benzoate improved vasealifeé
postharvest quality of cut rose.

Brix Index

Sodium benzoate had significant effect on Brix 5% level (Table 1). The 150 mg4odium benzoate was the
best in this case (Table 2). Improving brix indexbiecause of the continuous re-cutting under watdrosmotic
potential [8]. Our results are in agreement witidfhgs on cut Chinese roses. Mohammadi et al. f@gdrted that
anti-ethylene compounds improved total solid soluin Gladiolus grandiflora.
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SPAD Value

Analysis of variance showed that the effect of sodbenzoate on chlorophyll content was signifigant% level
(Table 1). Based on mean comparison, 250 Tgpdium benzoate inhibited loss of chlorophyll mtiran that of
control (3.982 and 10.768, respectively (Table@ballah and Gonmig] found that sodium benzoate increased
leaf area irVicia faba L. Hashemabadi [8] showed that the chlorophyllteahin cut carnation flowers, treated by
antimicrobial compounds was considerable improyepositive effect of antimicrobial compounds on catnation
cv. ‘White liberty was reported by Basiri Zarei [1].

Bacterial Population in Vase Solution

Analysis of variance of the effect of sodium berieaan bacterial population in vase solution wasificant at 1%

level (Table 1). Our results exhibited that the 13§ I* sodium benzoate decreased bacterial colonies aechpa

the control (Table 1). Positive effect of sodiummbeate on bacterial contaminatiis due to the antimicrobial
properties of sodium benzoate on microorganismetamaination [17]. Our results were confirmed by soother

researchers [2, 17, 19]. Solgi et al. [18] showet hatural antimicrobial compounds reduced badtedlonies and
extended the vase life of cut gerbera cv. Dunedisw

Fresh Weight Loss

Analysis of variance of this trait exhibited thadfum benzoate significantly effects at 5% proligbievel (Table

1). Mean comparison of data in levels of sodiumzoate showed that 250 mg Wwith 3.838 g induced lowest loss
of fresh weigh in all of the treatment and 150 mgvith 3.934 g reduced 4 g loss of fresh weight cared to the
control (Table 2). Improving fresh weight by sodiln@nzoate is due to the ability of this compoundetay water
content loss [2]. Yuhua et al. [20] studied lafium longiflorum and found that the application of sodium benzoate
increased fresh-like quality. Oraee et al. [17]emded that sodium benzoate at 250 rhgnkreased fresh weight
quality of cut gerbera flowers. Jian et al. [L0pwled that the suitable concentration of sodium batezincreased
fresh weight irPaeonia lactiflora cut flowers.

Flower Opening Index

Data analysis showed that the effect of differaamaentrations of sodium benzoate was significanthenflower
opening index (g0.05) (Table 1). Sodium benzoate was effective lia tharacter (Table 2). Biao et al. [2]
demonstrated that sodium benzoate could delay ¢abné time of fresh weight and flower diametercint rose
flowers. Younis et al. [19] showed that sodium lmie by delay on flower opening period increases Vidie of cut
rose. Biao et al. [2] believed that sodium benzeate500 mgt improved flower diameter in cut roses.

Protein Content

Effect of sodium benzoate on protein conteas significant in 1% level (Table 1). The 250 Mgodium benzoate
induced the greatest amount of protein (Table 2)hva et al. [21] reported that 16 mg $odium benzoate
increased membrane stability in petals of chrysamtim, gerbera and rose. The 16 Mgbdium benzoate had
positive effect on stability of cell membrane irt tily flower [20]. The use of anti-ethylene compuls on cut rose
cv. ‘Yellow Island caused high protein content [7]. Our results aragreement with these findings.

Ethylene Production

Data analysis showed that the effect of sodium batezwas significant on ethylene productiogqy®1) (Table 1).
Mean comparison of the data showed that amongiffereht concentrations of sodium benzoate, 250ITngf it
indicated the minimum ethylene production (0.578 ng* FW) as compared to the control (Table 2). Ketsa an
Seribonma [11] revealed that a pulse treatment utfrose flowers with sodium benzoate reduced etieyle
production.

Table 1: Analysis of variance of the effect of theodium benzoate on some traits of cut rose cv. Awaiche.

Bacterial Loss of Flower Protein Ethylene
Source of variations df Vaselife °Brix  SPAD value population fresh di ylen
. ) - iameter content production
in vase solution weight
Sodium benzoate 3 6.687 1.043 103.127 1636.805 27.739  0.1486  306.506 0.05T
Error 32 2.593 0.446 21.552 288.020 7.859 0.028 4M.0 0.010
Total 47 - - - - - - - -
CV (%) - 14.449  15.490 66.560 38.244 57.710 5.022 .85 16.016

" significant at 1%, : significant at 5%, ns: no significant
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Table 2: Mean comparison of the effects of sodiumemzoate on some traits of cut rose cv. Avalanche.

Sodium Bacterial

. o B Loss of Flower Protein Ethylene production
t()lf]r;z?lgate Vase life (day)  "Brix  SPAD value (Iogg%;ﬁ'z:}l) fresh weight (g) diameter content (%) (nl I g*Fw)
0 10.08b 3.88b 10.76a 60.00a 7.08a 3.22c 15.74d 2a0.7
150 11.33ab 4.54a 7.60ab 32.50b 3.93b 3.48a 23.81b 0.61b
200 11.33ab 4.34ab 5.54b 45.41b 4.57b 3.38ab 22.82c 0.58b
250 11.83a 4.47a 3.98b 39.58b 3.83b 3.32bc 27.90a .57b0

Means followed by the same letters in each column are not significantly different by LSD test at 1% level
CONCLUSION

In conclusion, our results showed that sodium batezbas antimicrobial and anti-ethylene propeudies delayed
senescence in cut rose cv. Avalanche. Utilizatibsaaium benzoate decreased bacterial contaminatiorase
solution. We suggested that this compound can pkegjpon the other cut flowers.
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