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Rose concrete Distilled ethanol

Extraction

Chilling

Y

[ Filtration in vacuum ! >I| Stearoptens L_ By-product

l Alcoholic solution 114
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I Evaporation
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Extraction Absolute yield Refractive Density
stage No. % index 5% (g/cm?)
Giilbirlik rose concrete (80% ethanol) 1 40.89 1.5065 0.9730
2 14.23 1.5040 0.9784
3 397 1.4990 0.9423
4 144 _— _—
5 0.80 - i
6 0.80 —_ _
Total 62.13
Robertet rose concrete (96% ethanol) 1 41.40 1.5091 0.9736
2 9.87 1.4990 0.9840
3 2.68 1.4890 0.8946
4 253 _ —_
3 0.29 —_ A
6 0.20 —_— —_—
Total 5797
Cinef rose concrete (80% ethanol) 1 55.57 1.5153 0.9771
2 455 1.5013 0.9792
3 1.67 1.5030 —
4 0.66 — —
5 043 —_ —_
Total 62.88

The amount of extracts 45,6 obtained from all rose concrete samples were too small to determine their refractive indices and densities.
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Components Retention Percentage composition of absolute
indices (min) B e

Geranyl acetate 16.13 0.37 0.48
Citronellol 16.73 11.26 10.62
Nerol 17.53 2.42 2.47
Geraniol 19.23 5.58 5.65
Phenylethyl alcohol 20.33 73.80 7233
Nonadecane 21.33 1.79 1.19
Metil eugenol 23.60 0.65 0.74
Heneicosane 26.56 0.14 0.10
Eugenol 27.00 1.04 0.59
Farnesol 31.90 0.33 0.18
Absolute yield (%) 61.37 63.93
Absolute density (g/cm?) 0.9650 0.9730
Absolute refractive index (1);)5 = 1.4919) 1.4919 1.5107

# Absolute obtained by working at—25 °C contains 10 unidentified components which represent 3.13% of whole absolute.
b Absolute obtained by working at —20°C contains 13 unidentified components which represent 5.83% of whole absolute.
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Rosa cennifolia Rosa damascena
Total flower used 20ks 20ks
Concrete o1l yield 405 zm 448 gm
(“oage on fresh wt. basis)  0.22% 0.24%
Absolute o1l yield 398 gm 456 gm
(“eage on concrete oil basis) 9.83% 10.78%
(Yoage on petal wt. basis)  0.02% 0.03%

[YF] 5, 455 90 Sglgun] loond 5 (Soid slo Sig stmalio -F-Y ooz

Rosa cennfaﬁa Rosa damascena
Colour Yellowish brown Yellowish
Refractive mdex (25°C) 145 142
Specific gravity (20 °C) 0.89 0.87
Acid number 12.00 15.10
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Extraction method R. centifolia R. 'Gruss an Teplitz' R. damascena R. borboniana

Solvent extraction (n-hexane) 213£067¢ 77033 g 280+0.58a 97033 f

Solvent extraction (ether) 13.7£033 e 350291 19.7£033d 84+031¢g

Distillation 140£058 ¢ 63+033h 263+033b 77033 g
Different letters indicate significance at P<0.05 according to DMRT.
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R. centifolia R.damascena Rboboniana R.Gruss an Teplitz

Rosa species
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Species Flower wt used Concrete ol % of C. ol on petal Absolute o1l % on the basis % of A. o1l on petal
(kg) (g) basis (2) of C. a1l basis
R. centifolia 20 30 0.15 22 73.33 0.11
R. damascena 20 39 0.195 29 7435 0.145
R. borboniana 20 19 0.095 10 52.63 0.05
R. 'Gruss an Teplitz' 20 12 0.06 7 58.33 0.035
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Species Flower wtused  Concreteoill % of C. o1l on petal Absolute % on the % of A. o1l on petal
(kg) (2) basis oil (g) basis of C. o1l basts

R. centifolia 20 18 0.09 15 8333 0.075

R. damascena 20 31 0.155 26 83.87 0.13

R. borboniana 20 11 0.055 8 72.72 0.014

R. 'Gruss an Teplitz' 20 9 0.045 6 66.66 0.03

[Ys1 GCIMS (g, 4 T L ki g, 5 M b il (o, 5l ol (il souims JSs5 sl dumslio -A-Y Jga

*Solvent Extr. = Solvent extraction
**Hydro Distl. = Hydro distillation

Component R. damascena R. centifolia R. borboniana R. ‘Gruss an Teplitz’
*Solvent **Hydro Solvent Hydro Solvent Hydro Solvent Hydro
Extr. Distl. Extr. Distl. Extr. Distl. Extr. Distl.
Citronellol 62.134 56.037 54.745 50.797 27.231 23.789 12.854 15.782
Methyl eugenol 4214 3.380 3.901 4924 2.534 2131 3.564 4287
Geraniol 1.254 2.162 2.684 1.232 1.364 1.492 2974 3.802
Geranyl acetate 3.524 1.532 2524 3.581 4235 3.264 14.587 14.275
Phenylethyl alcohol 19.254 20.721 30.691 35.799 40.234 39.105 47.235 48.472
Linalool 1.247 1.107 1.687 1.723 1.243 0.982 1.875 0.819
Nerol 0.234 1.404 0.107 - 0.456 - 1.351 -
Benzaldehyde 0.234 0.732 1.156 0.873 1.020 0.992 2.045 1.321
Benzyl alcohol 1.257 1.543 0.085 0.327 5.254 4351 3214 4512
Rhodinyl acetate 2345 0.707 1.951 1.87 5.364 2.498 2985 3.710
Citronellyl acetate 1.810 1.243 0.789 1.832 2458 1.234 0.786 2481
Benzyl acetate 0.941 0.675 0.245 1.707 1.257 1.107 0.568 0.214
Phenylethyl formate 0.781 0.324 0.879 0.601 2.354 2.107 3.0145 0.507
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" concrete yield (%) means amount of concrete recovered from 100 kg fresh flowers (v/w)
? concrete productivity means amount of fresh flower (kg) for production of 1 kg concrete
3 absolute yield (%) means amount of absolute recovered from 100 kg of concrete (v/w)

* absolute yield means amount of fresh flower (%) for production of 1 kg absolute

* Values within each column followed by the same letter or letters are not significantly different at the 0.05 probability level according to
Duncan's Multiple Range Test.
** CV (%): Coefficient of variation
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Extraction method Distillation system ggﬂlanon e gxlsi;l;lanon e
Hydrodistillation Clevenger 100 240

Steam distillation Clevenger 105 240

Hexane extraction Reflux 70 240

US/MW hydrodistillation Clevenger max. 98 60
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Concrete Concrete Absolute Absolute
Solsents yield! productivity’ yield® productivity®
(%) (kg fresh flowers/kg (%) (kg fresh flowers/kg
product) product)
Diethyl ether 0.66a 1501 ¢ 60.1b 249070
Petroleum ether 0450 22350 438¢ 5145a
Cyclo-hexane 0430 23050 454c 5206a
Chloroform 0440 23360 32:15¢ 4505a
n-Hexane (control) 0.30c 3362a 709 a 4744a
Mean 0.456 234.8 54.5 441.0
CV (%) 5.7 7.1 10.1 14.1
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Physical properties
Extraction method ] Density Refraction Rotation index Standard characterisation method
Colour 3 :
(g/em’) index (*)
Hydrodistillation Yellow 0.852 1.458 -28 ISO 279:1998, Essential
: b ” s
Steam distillation Transparent  0.857 1462 43 f({lsmmmmamn of relative density at 20
Hexane extraction Yellow 0.856 1.456 -34 ISO 280-1998. Essential oils
USMW ) _ Determination of refractive index
hydrodistﬂlation Pale )'5110“' 0.853 1.457 -38 ISO )92-1998. Essen_tlal oils X
Determination of optical rotation
[YA] ilie glo g, & o0 il 5, U5 (o25, GCIMS (g, 4 (plans Jlislo VY=Y oo
Chemical compound Hydrodistillation Steam distillation Hexane extraction US/MW hydrodistillation
Citronellol 2336 23.04 20.16 24.16
Nerol 6.30 7.59 8.53 8.64
Geraniol 19.07 18.87 18.62 20.04
Oxygenated terpenes 48.73 49.50 47.31 52.84
Caryophyllene 3.07 324 4.14 2.62
Farnesol 255 2.72 3.92 2.14
Sesquiterpenes 5.62 5.96 8.06 4.76
Nonadecane 14.78 1242 10.78 9.59
Eicosane 287 34 321 1.84
Heneicosane 345 223 3.54 454
Tricosane 2.67 412 343 3.82
Heptacosane 1.67 242 332 2.63
Alkanes 2544 24.59 24.28 2242
[YAL 5, US cxs, 005k 5 SlawaST 5T cvols (55, 2l 5l Lo, 51 VY=Y Joax
Extraction method DPPH (mg/g) Rose oil yield (%)
Hydrodistillation 21 0.05
Steam distillation 22 0.09
Hexane extraction 18 0.06
US/MW hydrodistillation 31 0.12
[YAT CToks Yo 5, S kS Y jpim 0 5, U 0, 005k 5 (GlawaST (T Cools (55 5299,50ke 508 51V F-Y Jousr
Microwave power (kW) Extraction time (min) DPPH Rose oil yield
Heating Distillation (average) Heating Distillation (mg/g) (%)
- 22 40 50 14 0.06
5 2.0 30 50 26 0.08
6 1.9 20 50 335 0.12
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Rose Concrete

Ethanol 96%

Extraction

Left aside at -15/-20"C . e
and then the waxes Chilling Filtrationin | ______| Stearoptens

were removed. vacuum

By-Product

Alcoholic
solution

Rose absolute Evaporation

(Sdora Jf w).g-»lf )‘ Uj—‘ﬁﬂ-" Sats U)l" -Y-¥ J‘i“

oy slis Olus 5 g lwlbil o9y -F-Y
oo Jate Ul Sgileg,S 515 5 (GC) 315 gikeg,S 515 sloolKiws 51 uilwl slacaS 5 olulis ol
Ol sl ool wl b, 358 solliws 4y uilwl 3,3 5l e ol oolau] (GCIMS) P T b d
Sl L 5 oot (sl 5 b il ol dglio 5 (a sl o5,135r meid] LS5 510501

oolaiw! 8590 goliiws Clasive -0-Y
YO s jhad e Yo Job 4 e LAQIlENt 6890 g4 5l oo solinul 815 gileg S 5 olKiws
a5 diges ¢ il saims JSis BluS 5 olulis sl 05 BPXD g4 5l ying Ko +/1V0 Y clses § o Lo
Sy g oo 4l b @,5 GCIMS olfins 4 ;s See \ jlade 40 09 00l 58, o) KeN Lawgs
Y il holS s 8 a4y oo ol o i g oSl az 0 00 gl il glos 1005 oilans
a8 BB 1 00 4% 00 VO Sae o b e 5 0L, Klo a0 Yo b Lo 2alidl caids o ,0 ol Kle a0

a0 YO 5,5 SEUI glod 09 4830 VO Zul ey g loo (pl jo a8g5 a8 ¥ g ol Siils a0 Voo b Leo

¢q

AN




-

=3 . y ’ -'-
QU e o R

(43@ 2 el 1B (6) by ey b Julo S lgie 4 psede 58 515 0070 @ ) SPHIE & jm ol Sl

9y <y HepSIl Ve gnlise 5y L AGIlent 5973 Jas solitul 8,90 (oo, il 8,5 oolaiul
s 000 B Fe e e Sl oogamme g o Sile 4z 0 YV ygnliie s sles 5 Bl fjonliig
Lol amlio g sl g)lojb arls S8 a0 lacids olulis .og ChemMStation colixwl )90 381 o5 .058,5
SleMb| 51 oolaiwl 5 o laslinl OloS 5 so,m il 5l ookl b g @Yo g a po S 10 39250 o aLis

LYY g ¥V ] cé 5 & g0 (65 qmmels aluliS )8 3900

solazl 3,50 GCIMS olfiws WSe -Y-Y IS

W -F-v
Jol Jle 5o obS V0 adgs @y 059 (nl ead 5 0,18 d92rg Jlo jlole g0 LS (goone J5 &Sl @ axgi b
ol 0 4185 cezme S5 (sl ansl alie iy, 4 ,a5¢) g pelys (LS (bl ccanl alizes LS glgu]

J5 ©gunl GCIMS (ol BT s il oo 3 )6 ybiwl cogr y1alS ploo @y gwens BB g o0 2] Sl
ool 00 03,91 F-Y B V=Y Jglaz ;0 ,059) g pgaslys (wglla g Ll slite b (g

J
~




N
AL AL
B0 L,:Ef:‘vl#.vh)".h:

PRIt P

(e

VY F 0 e UER Y

N

Number Compound Percentage Kl
1 LINALOOL 1.5 1109
2 Phenyl ethyl 67.9 1115
alcohol
3 Citronellol 3.1 1229
4 Geraniol 9.3 1264
5 Nonadecane 10.1 1900
6 Heneicosane 2.5 2105

u*’}”:’ slice b (S0 Jf *-’5-’5-“«-" ua.>L.a GL“‘—i.:-i. oty =Y =Y JBJ‘?

Number | Compound Percentage Kl
1 alpha-Pinene 1.30 931
2 LINALOOL 3.31 1103
3 L-MENTHONE 4.55 1172
4 Beta-Citronellol 43.10 1233
5 GERANIOL 11.03 1256
6 (R)-Citronellol 15.67 1276
7 Geranyl vinyl ether 3.24 1601

poilys el Sy ynds Y=Y Jgoor

Number Compound Percentage KI
1 LINALOOL 5.9 1098
5 Phenyl ethyl 345 1123

alcohol

3 Citronellol 11.2 1227
4 Hexadecanol 8.3 1883
5 Nonadecane 28.1 1911
6 Heneicosane 9.8 2109
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Number | Compound Percentage KI
1 beta-Pinene 1.15 977
2 D-Limonene 1.35 1031
3 Eucalyptol 19.74 1034
4 cis-Ocimene 2.93 1037
5 LINALOOL 40.65 1105
6 Camphor 5.54 1155
7 Borneol 11.37 1185
8 L-4-Terpineol 3.73 1187
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