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' Rosa damascene MILL.
2 Rosaceae

3 citronellol

4 geraniol

3 tricosane

Y5



(FAA 50L) YO -FV Sl F o)led VO W sl)5 OLLE el alihaad

plomil (slo k3 oy g lal LS |
s Dy a5 slacdle Gl s
sslinal 2Scile w8 s Sl plnl
OLLS elS Sl il 3 ey JLSS S
sl sy 53 edd aLilS (gems S
3 5 poad b Objen ALl
Ad el 5, Ve Jels b g e
U5 e s ples S 55 (g5l 04 5es

A5 bl Slel i 5 s b 8o
JEo S Glyme parls aile Jlis
S Sit 03568 5 IS 505568 5
s dsb (B s me SIS bl
3 ombel Ao g gl S 5 e
Lol 2 bl sdas LS5 DLS 5
S 2 U335 Sl patls 5 S 15
s g Ji AS o8 Sl eslaad L
(SPAD 502, Minolta, Japan Ju.)
s J8 sy 505 S Sl
s b s 65505 5 eslinad L S
Sleslisal b 8 5 g Jas (p 8 0/0e)
B 3 dsb 5 0 gl d S oS
“o3Il (5 e e S ke Sleali L S
53 OkESE Gl e LS as (6,8
Sl 4 b g LS (5,8 il sl
b bl sk i sl Y
bl Ao s Ll (6,8 ulul 2o 4lS

Ol b o oz D50 @

3 Satureja hortensis

v

Sl AL v.w:l.:. 253 6lE J=1s 53 GleslllG 8 S o 0558 el 5L
ol ‘fjéaﬁyujujmﬁmw&\p| Cel Oy a0 juags o
4\>.=313‘j::'-\g:,_gbé.:;..ida;fﬂcjl}yép}é:\yduzluiil}é\jcoz
oY ST X5l 3 (g5t 5 ge pomd Gl &S ol zig ATPY LS
AR

eb )‘ OJ”L,\.G J.pL.G J}qu Cé) ASJJSL;‘ )\JE =g D90 g;"-gj L;.I:Lidjlm
Do S Olse 4 WIS e i hee s pate Sl oM ol Sl
dei)eLangj)LZwbLﬂ_\))L&&A)};WJML&;?M\LJJ»J@)LS(JQGJM
SMis 53 s BB Rl e al OIS 5,8 S sl Ol T e
3,8 S Codl ol 55158 mmen DY S 0lS ol Lilid s Slas 5 il
glin olS il DS 5 55 ks 5 el e 2158 Esly oAl oS b
Golsime sgb w0 Al S HL 5,8 L st i 45 (gosba sl ol
—d‘}LN45).;‘:uﬁ.ﬁp:;.arojjﬁol:sd})éjilbw)ﬂ).)[rl.);‘.kﬁ JZ..:\JA‘
Sl VL alie 5,08 Jssls (Rl LIS Ol ol edS 56 L 3L
el SIS SU L 2l plome (5 S sy 5 s i IS Olpe 2alS
S s 3 Shas il g 5 als slaws g Jsb sl sy slis Slew 5
MYl azils (g ls sme fgb r.l;f ©slasl s Slas
U,L‘)\tJ.Lécwj)‘&))\bokfp@d\y@d&wﬁ@\@&fL
5 oAl O SL glassS o 31 0T ke 558 £ cp Sl (L canlllas

2 el 5 AT OIS HL Bl e S L5l ki & by 9 lge
33 ey (e 8 bl CldS 5 CaeS 5 gl Sl Sy
5 ol DS L e o w53 alas LS glacS sl - b LG
e 53 5155 4 b (24 gloms 030) Aals 5 (i e S VD 5) /) el
Sl s oobal 33T o&ls oty 0lS Slidss as 5 53 YAV Jl

! Adenosine triphosphate
2 Ocimum sanctum
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2 Gas chromatography—mass spectrometry (GC-MS)
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Table 1) Analysis of variance of the effect of nano-potasium and nano-iron chelated on growth characteristics of Damask

rose
Source of Plant Flower i Leaf Leaf  Chlorophyll el el Number  Anthodia
L . . fresh A fresh dry .
variation height  diameter . lenght  width content . . of petals  diameter
weight weight  weight

Block 2 158.74™  0.049™  156.397° 0.52"™ 1.386™ 7.996" 0.56™  0.029™ 215.656™  15.569™
Treatment 7 15291™ 0.1m™ 5.732"  0.028™ 0.251™ 29.942m 0.133" 0.034" 24" 0.048"
Error 14  86.011 0.19 18.108 0.186 0.123 157.163 0.043 0.011 74.585 0.007
CV (%) - 12.65 6.84 17.18 13.28 24.36 8.93 19.67 20.01 14.32 13.91

Al e 0 5 Sl C}G.w 23 I3 sme Ol pms b S 5 4 s 5 % NS

ns, ** and *; not significant and significant at 1 and 5%, respectively.

Table 2) Effect of nano-potassium and nano-iron chelated on leaf fresh and dry weights of Damask rose

Treatments Leaf fresh weights Leaf dry weights
control 1.064° 0.535°
Nano-chelated iron 0.5 g/L 1.6312 0.831°
Nano-chelated iron 1 g/L 1.6032 0.833¢
Nano-chelated iron 1.5 g/L 1.117° 0.587°
Nano-chelated potassium 0.5 g/L 1.401% 0.655%
Nano-chelated potassium 1 g/L 1.454%® 0.736%
Nano-chelated potassium 1.5 g/L 1.222% 0.684%

e Sls e Mt BB (oMl Bl O pe3T G S jrie G gl g Sl Dt a3
Values followed by the same letter within the same columns do not differ significantly at p =5%
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Table 3) Identified essential oil compositions of Damaske rose by Gas chromatography—mass spectrometry

GRS Re_tention Control Nano-chelated iron (g/L) Nano-chelated potasium (g/L)
index 05 1 15 05 1 15
linalool 1050 0.85 1.26 1.48 0.77 121 143 1.33
phenyl ethyl alcohol 1112 0 0 0 0 0.23 0.3 0
cis-rose oxide 1125 0.43 0.82 0.99 0.46 0.87 0.89 0.72
trans-rose oxide 1140 0.21 0.37 0.48 0.22 0.43 0.41 0.33
a-terpineol 1160 0.16 0 0 0 0 0.28 0
citronellol 1246 14.52 22.76 23.68 13.4 22.93 27.33 211
neral 1266 1 1.09 1.04 0.74 1.39 1.6 1.23
geraniol 1271 8.38 11.66 10.49 6.82 10.21 14.17 9.53
geranial 1295 1.69 2.08 1.62 0.85 1.96 1.84 1.43
methyl geranate 1318 3.7 4.38 1.46 2.23 1.48 1.72 19
citronellyl acetate 1331 4.14 4.97 1.67 234 1.62 221 1.89
heptadecane 1360 0.67 112 0 1.42 1.32 2.19 1.88
B-bisabolene 1364 0.92 0.72 19 1.14 0.95 1.06 1.04
nonadecane 1565 1.45 12 2.34 3.12 2.64 2.28 2.27
eicosane 1900 7.06 6.13 5.79 7.1 6.69 521 523
heneicosane 2105 21.53 14.82 15.05 19.86 16.23 13.28 14.51
docosane 2129 1.66 1.22 1.37 18 1.38 113 155
tricosane 2304 21.07 12.98 17.16 21.17 15.97 12.83 18.86
total 89.44 87.58 86.52 83.44 87.52 90.16 84.8
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Figure 3) chromatograms of effect of nano-chelated iron (0.5 g/L)
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Figure 1) Essential oils content of Damask rose in different
fertilizer treatments (ml/100 g of dry flowers)
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Figure 6) chromatograms of effect of nano-chelated potassium
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Figure 7) chromatograms of effect of nano-chelated potassium (1
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Figure 4) chromatograms of effect of nano-chelated iron (1 g/L)
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Abstract o study the effect of nano-chelated iron and potassium foliar ~ Keywords

spraying on quality and quantity of damask rose essential oil and morpho- Aromatic Ingredients
physiological characteristics, an experiment was conducted based on randomized Chromatography
complete block design in 2018 at Medicinal Plant Research Farm of Islamic Azad Leaf nutrition
University, Miyaneh Branch. One year after the complete establishment of Nano particle
damask rose and during the blooming stage, plants were sprayed three times at Photochemical
intervals of 10 days by 0.5, 1 and 1.5 g/L nano chelated iron and potassium. The

traits evaluated in this experiment were leaf fresh and dry weights, flower fresh

weight, leaf length and width, chlorophyll content, flower and receptacle

diameter, petal number, plant height, essential oil quantity and quality.

Application of nano-chelated iron increased the leaf fresh and dry weights. The

highest and the lowest percentages of essential oil were observed in nano-chelated

potassium at 1 g/L (0.2%) and nano-chelated potassium at 1.5 g/L (0.06%),

respectively. 18 combinations were identified in essential oil of damask rose and

the highest components were determined in citronellol, geraniol, tricosane,

nonadecane and henicosane. The citronellol (27.3%) and geraniol (14.17%) was

obtained from nano-chelated potassium at 1 g/L and highest nonadecane (3.12%)

and tricosane (21.17%) was obtained from nano-chelated iron at 1.5 g/L. The

highest amount of henicosane (21.53%) was obtained in control treatment.

Therefore, nano-chelated potassium at 1 g/L. can be used to give the highest

essential oil yield and extraction of citronelol and geraniol, which are one of the

most important economic compounds in damask rose.
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