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Introduction

Rosa damascena Mill is a valuable cultivated plant, and for many years, essential oil has been produced from
its flowers in Iran. The flower buds are generally dried by spreading them out in the shade or in the sun. Shade
drying can lead to prolonged drying times, while sun drying may reduce product quality, affecting colour and
essential oil. Therefore, in the current study, Rosa flower buds were dried using different drying processes and
periods, and their physicochemical properties and essential oil quality were determined.

Materials and Methods

Rosa flower buds were collected from a farm located in Markazi province, Iran, in late May, 2024. Buds
were dried using shade, a cabinet dryer (30 and 40 °C), an indirect solar dryer, a freeze-dryer, and a vacuum-
dryer. Colour specifications (Lab) of the inner and outer petals of dried buds were measured by a colorimeter.
Titratable acidity was determined by the titration method using 0.1 normal sodium hydroxide solution. Ascorbic
acid was also measured by the titration method with 2 and 6 dichlorophenol indophenol. Experiments were
carried out in three replications using a completely randomised design, and data were analysed using one-way
ANOVA. Afterwards, the means of the data were compared using the Duncan test. The extraction of essential oil
was applied by the water distillation method. After determining the essential oil yield, the compounds’
percentages were identified using GC and GC-MS devices.

Results and Discussion

The results revealed that drying in shade took too long (more than 12 days), and the shortest drying time
happened in the vacuum-dryer (18 hours). The maximum colour index (L*) in the outer and inner petals of dried
buds was observed in the freeze-dryer as 49.42 and 44.94, respectively. The maximum value of the a* index of
25.61 was acquired in the outer petal buds, which were dried at 50 °C in the cabinet dryer. After the fresh buds,
the a* index of the inner petal buds was highest in the vacuum dryer at 16.62. The b* index of the outer and
inner petal buds dried in the cabinet dryer, solar dryer, shade, and vacuum dryer did not have any significant
differences. The maximum titratable acidity value was related to buds dried in the solar dryer (2.3%), and the
minimum was observed in the vacuum dryer (1.23%). In the cabinet dryer (40 and 50 °C), ascorbic acid of dried
buds had the highest values (1.57 and 1.49 mg per 100 g wet matter) in comparison with the other treatments.
The quality of the essential oil extracted from dried buds in shade was similar to that of fresh buds. After the
shade drying method, the best quality of essential oil was observed in buds dried in the cabinet dryer at 40 °C
(30.4%).

Conclusion

Based on the results, applying vacuum-drying considerably shortened the drying period in comparison with
shade drying. Lightness (L) is the most important specification that had the maximum value in outer and inner
petals of buds dried in the freeze-dryer, and the least in the solar dryer. There were no significant differences
between the lightness of inner petals of buds dried in shade and the two treatments of the cabinet dryer. Drying
caused an increase in titratable acidity and a decrease in ascorbic acid of the flower buds. The maximum
titratable acidity was depicted in buds dried by an indirect solar dryer, and the minimum was in the vacuum
dryer. The flower buds dried in the cabinet dryer contained significantly higher levels of ascorbic acid compared
to other drying methods. Cabinet drying at 50 °C yielded the highest amount of essential oil. The most aroma
compounds and the lowest waxy compounds were observed in fresh buds, buds dried in shade, and buds which
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dried at 40 °C in the cabinet dryer, respectively.
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Moisture (w.b.) PH Vitamin C u_ff: )t*bl. d{
(%) (mg/100g wet matter) Itratable acidity
70 5.58 2.02 0.67
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Table 3- Analysis of Variance of the effect of drying methods on the colour indices of the inner and outer petals of
fresh and dried flower buds
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Source of variation
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Colour indices of inner petals

Colour indices of outer petals

b* a* L* b* a* L*
03’_5 >0 5 190.731" 236.246™ 24512 36.543™ 187.084™ 46.826™
Drying method
> 18 7.044 3.621 3.013 8.080 5.213 2.253
Error
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** Significant difference at 1% level
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Table 4- Mean comparison of the effect of various drying methods on the colour indices of the flower bud petals

Sy gl
Colour specification
e 90 SBS 5 I
Treatment Inner petals Outer petals
AE b* a* L* AE b* a* L*
o e - -2459 38302 44,05 - -4.7°¢ 41447  43.93°
Fresh bud

Sis Gl —Suls doue
Dried bud- Shade drying
bzl S Std —Sis i
Dried bud- Freeze dryer
Dried bud- Vacuum dryer
b 423 ¥ S (5SS — s aot
Dried bud- Cabinet dryer at 40 °C
ek 42 00 S S Ka5 - Sis ad
Dried bud- Cabinet dryer at 50 °C
peiiwend Shpdygd (FSGS TS 4l gq55 1789 gg5c 36120 1833 021 2464 38470
Dried bud- Indirect solar dryer
(0= 70) 3,5 K585 b (5l gime AMB] alie B9y b Lo Sibo cpgin ya0 y>
In every column, there is no significant difference between mean data with similar alphabet letters (o = 5%)

2676 2.76°¢ 1590° 41.02b 2420 0.31°% 1832% 38.82¢

3755 17.0% 10.80°¢ 44.94% 2671 2.76% 16.38° 49422

2591  2.74° 16.62° 44.08® 2130 0.92° 21.06%  41.32°

3151 10.76° 14.40° 39.14°¢ 2827 757® 16.43°¢ 39.05¢

29.07 7.64d 1548° 3957¢ 17.80 -1.08° 2561° 36.64¢
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Table 5- Analysis of Variance of the effect of drying methods on the chemical properties of the fresh and dried flower

bud petals
Olas o uilo
pove cip 3|0 df Mean squares
Source of variation S ool Cygan] pud 9B &5 awl
Vitamin C  Titratable acidity
PSS Gigy 5 g 400 0.633""
Drying method
b 18 0.006 0.024
Error
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** Significant difference at 1% level
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Fig.3. Effect of drying methods on titratable acidity of the flower bud petals
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Fig. 4. Effect of drying methods on vitamin C of the flower bud petals
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Table 6- Essential oil yield of Rosa flower bud samples
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Treatr;1ent Sample weight  Essential oil yield
(9) (9/100g wet matter)
o3l ot 492 0.022
Fresh bud
S o~ Kl et 230 0.028
Dried bud- Shade drying
el 422 ¥ (il (SRS TS it 170 0.027
Dried bud- Cabinet dryer at 40 °C
gl 82200 (S 05 K2 7K it 175 0.034
Dried bud- Cabinet dryer at 50 °C
O CoB (S TR wi 157 0.026
Dried bud- Vacuum dryer
el 5K TR wois 213 0.017
Dried bud- Freeze dryer
e (S ygh (5SS S i 206 0.022

Dried bud- Indirect solar dryer
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Table 7- Essential oil compounds of fresh buds and buds dried in the shade
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Compounds (%) Fresh bud Dried bud- Shade drying Dried bud- Indirect solar dryer Retention index
Linalool 0.6 0.8 - 1101

Phenyl ethyl alcohol 0.7 05 0.3 1117
Citronellol 31.8 31.3 11.6 1235
Neral 0.4 - - 1245
Geraniol 9.9 5.7 0.5 1257
Geranial 0.6 - - 1266
Eugenol 11 0.4 0.4 1348
Gerany!| acetate 0.3 - - 1364
E-caryophyllene 0.3 0.6 - 1427
Germacrene D 0.8 1.1 - 1488
Heptadecane 5.1 4.8 5.1 1698
Nonadecene 6 4.8 6.1 1878
Nonadecane 21.9 23.4 37.6 1900
Eiecosane 1.6 1.8 35 1988
Heneicosane 6.8 6.7 15.6 2102
Tricosane 1.6 1.1 3.4 2300
Pentacosane 0.8 0.4 2500
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Table 8- Essential oil compounds of dried buds in cabinet dryer with various temperatures

SleS 5 g 43 €0 (Ul (SSUE ugaudas 42 j5 00 il (SSWES (g)l5L sl
Compounds (%) Cabinet dryer at 40 °C Cabinet dryer at 50 °C Retention index

Linalool 1 0.4 1101
Phenyl ethyl alcohol 0.3 0.2 1117
Citronellol 23.7 11.8 1235
Geraniol 5 2.4 1257
Geranial 0.4 - 1266
Eugenol 0.7 0.5 1348
Heptadecane 5.9 6.7 1698
Nonadecene 7.8 8.8 1878
Nonadecane 28.5 36.1 1900
Eiecosane 2 2.6 1988
Heneicosane 8.7 114 2102
Tricosane 2 2.4 2300
Pentacosane 0.7 1 2500
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Table 9- Essential oil compounds of buds dried in freeze and vacuum dryers

OluS 5 Wilozuil (S Sia M Cod (S Sis g,k sl
Compounds (%) Freeze dryer Vacuum dryer Retention index
Linalool 0.8 - 1101

Phenyl ethyl alcohol - - 1117
Citronellol 7.3 1.2 1235
Geraniol 2.9 11 1257
Geranial 49 - 1266
Eugenol 1.1 - 1348
Heptadecane 7.8 3.8 1698
nonadecene 8.3 9.4 1878
Nonadecane 31.9 37.9 1900
Eiecosane 35 0.2 1988
Heneicosane 14.2 19.0 2102
Tricosane 3.6 5.2 2300
Pentacosane 1.6 2 2500
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Fig.5. Comparison of aroma compounds in essential oil samples of Rosa flower buds
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Fig.6. Comparison of waxy compounds in essential oil samples of Rosa flower buds
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