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Abstract: Analysis of the aroma constituents present in the rose essential oil of Chinese Kushui type (Rosa
sertata x Rosa rugosa) by GC-FID and GC-MS was performed independently as an expert for the inter-laboratory
round-robin test to verify reproducibility according to the decision of the preliminary meeting of ISO/TC-54
(Shanghai, Sep. 14-15, 2010). Total 179 peaks (using SPB-1 apolar column), 165 peaks (using DB-624 intermediate
polar column), and 162 peaks (using Supelcowax-10 polar column) were separated by GC-FID, respectively.
Major constituents (over 5%) by GC-FID were B-citronellol (41.6~46.7%), geraniol (9.7~11.0%), and nerol
(3.4~4.5%). B-Citronellol peak was overlapped with nerol peak on SPB-1 and DB-624 columns, whereas the
two peaks were separated each other on Supelcowax-10 column. Our results were generally consistent with
Chinese data (ISO/DIS 25175); however, a peak of phenethyl alcohol separated by using PEG (Supelco wax)
column was found at the quite different retention time. Comparative analysis was conducted using Bulgarian
rose (Rosa damascena Miller) oil and perfume. Bulgarian rose oil showed rich amounts of characteristic aroma

constituents than the essential oil of Chinese Kushui type.

2 9 o] AFE ISO/TC54 HAE-9]93](Shanghai, Sep. 14-15, 2010)2] Aol wie} FA|7F4 %oto=
A|FEl ISO/DIS (Draft International Standard) 25157-resolution 385 F=F4F F-220](57K)8 0| (Rosa sertata
x Rosa rugosa) 32 71A| AZvtEae s FA 70 g =4 o= A7t AF AT APHEE Al
& (round-robin test: RRT)2] 2 =8 =1t} GC-FIDE #2]8 uf H]=4 2] SPB-1 ZHME & 179
N 235, F7F 739 DB-624 HEoX = 16571 A48, /3 Supelcowax-10 AHAA = F 16271 &S
239t} B-Citronellol (41.6~46.7%)3 geraniol (9.7~11.0%) 2 nerol (3.4~4.5%)°] F220]8 #n] A&
o] FAJEo|% T} SPB-1 AH 3} DB-624 A A= B-citronellol} nerolid & 327t A2 EE|=X] ¢k
ZH IR}, Supelcowax-10 ZHA M= F 2SS E2|T 4= AT} Phenethyl alcohole] 73-$- X3
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F/go] ARFE T AlZte] ZojRE RISt 28 H] A thiie] 54 AwEe] #F& ATt
& F3Z0] [SO/DIS 25157904 A S Az Axjsld ot F4 AH o= E2]3 phenethyl alcohol] ¥
FE5 A7 79 F=430] A A B & 2Jol& BATE Bl 7] oMY v (Rosa damascena
Miller) “8-f-¢F @=oll thst 7IAARmEDR T FA4EE ¥ 24810tk E7F ot ] Bfo 54
olZul A gheko] Tk F2oly o] FFRT) o @ikt
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ool PAtA = Faola! 7+d(H4: Gansu
Province) THA-A](Z M hi: Lanzhou) 8% & (k%
Yongdeng County) F-220](#/K: Kushui)= 27 A&
AR Z o] 5 Folt}, o] A PA Aikd FuE
F2~0] Av|(Kushui rose)gt F=2W 32
sertata X Rosa rugosa Yu et Ku®]th. Zu] A7} 200
W o]l AJujE A o] 2,000 HEFZ | o|2H Ft
AA ez g v AR 3z AR oF 70%E
kA g}, 59 Fo~dheo] F2o] FH|E g o]
o AuEA L 59 199264 717+l Ak HH
FEES F 0.03982%°]H* AT AHE 10822
FE AF o 4 kgS A=t E7HE O AV (Rosa
damascena Miller)®] 7% °F 3,200 HELE FHo =
FH d7F oF 1,500 kg2l Rose Otto (5= Rose Attar
gax 3 45 Aaeta dem, <oF 3,500 kgol
Au|E o2 RE oF | kg AAE donz} 5
E°] °F 0.0286%°]|t}t. webA o] AAn A fe
FEEC] O g =2 FFo|th T F&o] A
Afel 7+4L oF 50,000 Yuan/kg (= USD 7,320/kg)
ola E7kelol Aml AFf-e] 7HH-2 ¢F 10,000 Euro/

kgo|T}.

Rosa

20099l xS ] Auikg] syl Al g
w2 Aua S 2,500 etz So)sta A g
AL 119 el kg3t AF AR 0 7] 3mM80%t kg
2R 220 kg AR T A= 719 §0] HEh
2013 d0l= AuiE A S 6,700 HELZ, AlA S L 53

Tt kg, AZ 2808 13- kg 2 HH 570 kg A2,
157 A& 719 $48 532 AAstAT 109~20
QA el S5 Ae] FeAlF Aol 7] Figolt)
Fu A5 MAZA HiAe Errgol shE
(Kazanlak) "7 A=, B]7] o] =9 El(Isparta), B2,
o] KashanA] 9, A= 5olH F=te] F20] A
AR ARl sttt ooFE, sE, A%

SoA Arlel g AR T FF FF B AP
F20] AE) B o] FARAY G AFEG A

73
.
#ste] Zhous "t AT
NsheAE F714eustE
v Afrek 3% 3714

7]7+(1SO: International Organization for Standardization)
AH AE D3 (ISO/TC54) #2724 3] £](27th Plenary
Meeting) 7} 20103 99 14U H-E 9¥ 164714 F=+
gatolol M R U o] 3ojM = 1SO/TC54 =41
774 2oz 4] F<2 ISO/MDIS (Draft International
Standard) 25157-resolution 385 F =14t F-2~0]8] Zu]
A9 71A Z2vtE2H T A F(chromatographic
profile)el] tdle] F=t, A=, T2 =, T3, 29|
AL FFHE 1T AT Felske A YU
AHAPUE AlE (round-robin test: RRT)= AA|S17] 2
ARt o] A4 weh B A7doM sy =
H AFAAE of7]o BAgth FA Bl A
o7 gk olt Ar A B AT ol tiEiM =
AT A Addks AR FEYA FERAES,
SPEE, AF R CddE Al F2dE, g%
& KSo| A AR, =t AR E Ao
SARE A F Tl T FuAETE Ht
Ay zgict,
2. 4 #

21. M2 H Alef

2 Aol AR Tt F2o1Y A AR T
%5 ZRAE HIEEZHFH AFgEH LT AE
(Resolution No 385-ISO/DIS 25157 “Oil of rose, Chinese
Kushui type Rosa sertata < Rosa rugosa”)S 1SO/TC54
secretary (Madrid, Espana)’} 25 mL¥ A&¥-sle] 67]=
of WiZst 2 F sholth. o] A 25 mLe] A=
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Table 1. Rose essential oils and perfume used in this study

209

Rose essential oil Rose essential oil

Rose perfume

Origin
Scientific name

Vender

Photograph

China
Rosa sertata x Rosa rugosa
(Kushui type)
ISO/DIS 25157

Bulgaria

Rosa damascena Miller

Enio Bonchev

Bulgaria

Lema

Table 2. Operating conditions of GC-FID and GC/MS

GC-FID (HP 5890series 1I)

Column
Stationary phase
Length (m)

Internal diameter (mm)
Film thickness (pm)

Oven temp. program

SPB-1 DB-624
6% cyanopropylphenyl,

poly(dimethylsiloxane) 94% dimethylsiloxane copolymer

30 30
0.32 0.25
0.25 1.4

60 °C(1 min) - 2 °C/min
- 280 °C(10 min)

60 °C(1 min) - 5 °C/min
- 250 °C(23 min)

Supelco wax-10
poly(ethylene glycol)

60
0.25
0.25
60 °C(1 min) - 2 °C/min
- 230 °C(10 min)

Injector temp. 250 °C 240 °C 260 °C
Detector temp. 300 °C 250 °C 270 °C
Injection vol. 0.1 pL 0.1 pL 0.1 pL
Split ratio 1:30 1:30 1:30
Carrier gas 99.9% N, 99.9% N, 99.9% N,
Flow rate 1 mL/min 1 mL/min 1 mL/min
FID gas H,, 30 mL/min H,, 30 mL/min H,, 30 mL/min
Air, 300 mL/min Air, 300 mL/min Air, 300 mL/min
GC/MS (Trace GC 2000, GC-Q plus ion trap, Thermoquest)
Column SPB-1 DB-624 Supelco wax-10

Stationary phase

Length (m)
Internal diameter (mm)
Film thickness (um)

Oven temp. program

Injector temp.
Transfer line temp.
lon source temp.
Ionization voltage
Injection vol.

Split ratio

Carrier gas

Flow rate

6% cyanopropylphenyl,

poly(dimethylsiloxane) 94% dimethylsiloxane copolymer

60 30
0.32 0.25
0.25 1.4

60 °C(1 min) - 2 °C/min
- 280 °C(10 min)

60 °C(1 min) - 5 °C/min
- 250 °C(23 min)

250 °C 240 °C
230 °C 230 °C
200 °C 200 °C
70 eV 70 eV
0.1 uL 0.1 uL
1:30 1:30
99.999% He 99.999% He
1 mL/min 1 mL/min

poly(ethylene glycol)

60
0.25
0.25
60 °C(1 min) - 2 °C/min
- 230 °C(10 min)
260 °C
230 °C
200 °C
70 eV
0.1 pL
1:30
99.999% He
1 mL/min
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|78 E3tate] 31.1297 gol AT Alg&= AHE-EH]
7 el 1SO 356-Preparation of test sample 7173 ol tw2}A]
sodium sulfate® 3t v A @& E7Fe] oMt
%47 A= Enio BonchevAl @AM 23 43t
pure natural Bulgarian rose oil 1 go]t}. v &=
Lema (Kazanlak, Bulgaria)AFoll4] 2% 791 3+ Bulgarian
rose perfume (TC040200) 2.1 mLO|tH(Tuble 1).

3 gl T4 o] &3 2 TIFEES
98% ©]’¢e] &4 AleFe]™, Sigma-Aldrich (St. Louis,

MO, USA) E=+= Tokyo Chemical Industry (Tokyo, Japan)
oA T8k

= A~
EF =

22 7|4 3=20lEJu(GC) ¥ 7|H I =0IE
Jefm| - M (GC/MS)

714 AzntEa e $AE S A% G
2 1SO 11024-1 2 ISO 11024-2 4ol wet
ME T2 3% ARG AYS AMele B2 o]
3l 71&71(FID)E A28 GC-FID (Hewlett-Packard,
HP-5890)5 ©]-8-3}91.2™ 3= HP 3396A integrator
2 715k v Aol of&Eul Aol tigk gl
< Trace GC 2000/GC-Q plus ion trap MS"(Thermo-
quest-Finnigan, Austin, TX, USA) 8] & Al&-3}3 )
olZu} JE-E A5 AEF ZFEZ vFE AT
2 Ag AHEHS ¥ wslE FA ol NISTS Wiley
libraries, & A7-4d¢] vlo|gulo]s, FEd 53t ¥
aste] RIS B 42 33] o) AAskait)
GC-FID ¥ GC/MS®| Mgt 25 2712 Table 29
KoF3Tt.

C
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3 &4 ¥ 11

A q}
3.1. F20|8 &0O| ¥ IAR0EOHY
F2olg v AHE IS AE OE 3% &
A AEE AHE5te] GC-FIDE #4)35te] d& Ay
2ol AR EIWS Fig. 19 ¥l A8t} Fig.
1A= H]=4¢ SPB-1, By £7F 4 ¢ DB-624
AY, (O 34 Supelcowax-10 ZH o2 7Hz} H2]3
AgntEaYoe|tt, 28 D)E F320°| Carbowax
20M (ISO/DIS 25157) ZH o &2 Easle] A| g3 a2
vtEa ol ARvEI Y 7|53 Ja HEe
Table 3°] A2v}ET Y] E4 % 58 92 US
of st} Table 3-2 1SO/DIS (Draft International
Standard) 25157-resolution 3851 A AlE 122 54
Aol YAy MESS 33 % ALy Ho

e A 0] ME HE AEEE v &

o
&

=742l SPB-1 AHollA= F 17971 92 HE,
=49 DB-624 ZHANAM= 1657 T3 A&, =
upelco wax-10 ZHoH = = 16271 93 &S
331t} SPB-1 Z ¥ 3} DB-624 A& v=
5% B-citronellol (m. wt.=156.27, b.p.=225 °C)
3 W3E 6% nerol(m. wt.= 15425, b.p.=224 °C)
ot 2 BAFH Feido] vty
2 EA] &3 FH 3R LY, Supelcowax-10 =
A= F g £ 5 U o] A
o] MR T& 2F o4 ARG i &

She olfoh Bade 93 Tk

ooy e
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2ol o X oox O rE MT ox oM
™ oo ot

fo

3857

>

FID response
®

Ll @ k

T T T T T T T T T T 1T A — T
010 20 30 40 50 60 70 8 9 100 110 120 o 10 0 30 I s0 o

Retention time (min) Retention time (min)

Fig. 1. Chromatograms of rose
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essential oil (Chinese, Kushui type) obtained by A: SPB-1 column, B: DB-624 column, C:

Supelco wax-10 and D: carbowax 20M (ISO/DIS 25157). Peak numbers correspond to those indicated in Table 3.
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Table 3. Gas chromatographic profile of rose essential oil, Chinese Kushui type (Rosa sertata xRosa rugosa) obtained by GC-FID

SPB-1 DB-624 SUPELCOWAX- Total Reference
P;\Tak Compound column column 10 column (ISO/DIS 25157)
o.

Min (%)Max (%) Min (%)Max (%) Min (%) Max (%) Min (%) Max (%) Min (%) Max (%)
1 Ethanol 0.2 0.3 0.2 0.4 0.1 0.2 0.1 0.4 - 1.0
2 [Phenethyl alcohol 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 - 0.1
3 Linalool 2.8 2.9 2.9 3.0 2.8 3.0 2.8 3.0 0.4 1.7
4 cis-Rose oxide 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.2 - 0.5
5 (S)-(-)-Citronellol 41.6 46.7 41.6 46.7 40.0 55.0
6 Nerol 472 47.1 438 47.1 34 45 3.4 45 - 0.1
7  Geraniol 10.3 104 9.7 9.8 9.9 11.0 9.7 11.0 6.0 18.0
8 Citronellyl acetate 3.1 3.1 3.1 32 2.7 2.7 2.7 32 2.5 4.5
9  Eugenol methyl ether 1.1 1.5 1.0 1.0 12 1.0 1.0 1.5 0.8 2.0
10 (Z,2)-Farnesol 2.8 2.9 2.8 3.0 3.1 33 2.8 33 2.0 3.5
11 Heneicosan (Paraffin C21) 1.3 1.4 1.3 14 0.9 12 0.9 14 0.4 1.5

—
3]

Tricosane (Paraffin C23) 1.0 14 -

- 1.4 22 - 22 1.0 2.0

* -1 not detection

* Peaks of 5 and 6 were overlapped on SPB-1 and DB-624 column.

B-Citronellol®] 3} -2 3,7-dimethyl-6-octen-1-0l€]
37 acyclic mono terpene alcohol (C1gH00) SF3HEZA
shte] o]F AS 7 AA Foll= B3 &4d0]
ME OE S(-)-3F R-(H)-39 F 7K FHY AL
’J enantiomersZ EA| ST} S-(+)-F-2 Fu|, H=2
F(pelargonium), A 25 A -F2] F4EIH, R(+)-3
2 #lE 28k (lemon grass; FEZE; FFH)C A/ EZ
dl Zl(citronella) g2 FAE o]t B-Citronellol-&
FA 7187 AAlolw Fu k) Bl Adg =
37]e] 34 3FZ(middle note)S AW].ow
g HF TR dEE o]fHL FFHAGLEE
2RI}

Nerol®] 3}3} -2 (2)-3,7-dimethyl-2,6-octadien-1-ol
©] 3L acyclic mono terpene alcohol (CgHy0) SEZ
A R ol ARl cis- FHIE ©lETE F Y
oz ZAYol trans- FEE ©|F geraniol [(F)-3,7-
dimethyl-2,6-octadien-1-ol]3} o] & Ao 338} A
S o} Nerol> & F(citrus) 21 =2 £& 73571
F3te] A& V= (neroli) o FARIH,
v, FEaets, £ Afol= 243 Nerol& &
g o] EES s Ao
T3k 33 W& 29 phenethyl alcohol2] 73-$- XA
FAo] AZFE w5 AlTto] oS &4l st
t}h. o] ZA3}= phenethyl alcoholo] FAEZ 7] uf
o] 574 ARGl o LAFS HEY] fELRE o]
Hot a2 A9 gif-Ee 54 AEE

ol 1

R

> 9 Hr xR oo
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AR o 4 dH oz 23k phenethyl alcohol®]

5 A7) AS S550] AAlg 2R oF 18%
o’} ztol & Bt o] A= F5 0| phenethyl
alcohol®] B2l 4 Q771 AAS LA T

Table 394 R uvle} Zro] B-citronellol (41.6~
46.7%)3} geraniol (9.7~11.0%) % nerol (3.4~4.5%)°]
F2o] A Ao FHAEYS & T UApH o] E
& Zhous 89| ATH.I 9} W23l 21} ISO/DIS
251579] AN ¥ A2rtE 2y B4}l vwd
linaloolZ} nerol®] WA W& Hw2 & 2o]l& H
At o= A7 Fodshe SA4 AL AP
495 NP4 e T3 i7t T Zelste 1So/
TC540 B.328 Zolt},

32. E712|orrt EO| M U o H|I

Rosa damascena Miller &v]= w|=o| A Rosa
summer, damaskB} % 21 144]7] A2 AF o)
HEAKEA S olgh) A YGA 7], E71=]°F 5 FH
o2 AT HEAF A QN Rosa damascena
Miller 37 Z Gole Mohammadig} . F-2t}°¢ 27}
o} F}xer X Au|AlFAA vl e Rosa damascena
Miller P& $57] S/t g E7keor
vl okt Fu)2S HZE(maceration) T SvFE
3lo] A& absolutes® A3 4] AZvEIY LS
Fig. 28} 2tk 12F9] 54 AR 9Z2d4 uiEg
£ 33 SA% A4y HAS v Table 49}
2t} E7re ol 4nl Aol 882 Bcitronellol +
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Fig. 2. Chromatograms of A: rose essential oil (Bulgarian)
and B: rose perfume (Bulgarian) obtained by SPB-
1 column with GC-FID. Peak numbers correspond
to those indicated in Table 4.

nerol (39.9~43.4%) % geraniol (16.4~16.9%)°]t}, &

O ) 4ol A9 olF e 5% ve R A3

—e—  Rose oil - Chinese Kushui type
-~ Rose oil - Bulgarian
N ~ = Rose perfume - Bulgarian

ey

Peak area ( x 106)

Linalool ~ Phenethyl ~ A-Citronellol ~ Geraniol ~ Citronellyl  (ZZ)-Farnesol

alcohol + Nerol acetate
Compounds

Fig. 3. Comparison of peak area of characteristic compounds
in rose oils or rose perfume. Bars represent the standard
deviation (n=3).

phenethyl alcohol®] 9.3~9.9%= E9kt}, o] &gt *}o]
T ol2nt AR FEUR zpolo] uwpE AR i
TE T Phenethyl alcohol> & 10 mLol 2 mLg =4}t
o] 2] kot ethanold= & E3}ste 44-E AW
ok v A A=A FAER oA = S (rose
water) S L2002 AFFIH P-citronellol, nerol,
geraniol, linalool ¥&¢] ©] %3 phenethyl alcohol ¥
go At 28y Au]4-E dichloromethane & 2 3
%3} B-citronellol, nerol, geraniol, linalool $FFe] H
A 3, phenethyl alcohol ¥#o] © ®t}’ Phenethyl
alcohol> 3 TFxe w¢- &F3 £ IF7E A
d gu|E B F8 FrIdwel Faadit 9
o] sPE, oJkE, AF Tl g 2Q1t

) gl FRe okmvh AR WAWH WEE

Table 4. Gas chromatographic profile of rose essential oil (Chinese Kushui type and Bulgarian) and rose perfume(Bulgarian)

obtained by SPB-1 column with GC-FID

Rose essential oil

Rose essential oil Rose perfume

Peak Compound (Chinese kushui) (Bulgarian - Enio Bonchev Ltd.)  (Bulgarian - lema Ltd.)
No- Min (%) Max (%) Min (%) Max (%) Min (%) Max (%)
1 Ethanol 0.2 0.3 1.3 1.5 38.0 42.8
2 B-Phenethyl alcohol 0.1 0.1 tr tr 9.3 9.9
3 Linalool 2.8 2.9 2.9 3.0 - -
4 cis-Rose oxide 0.2 0.2 0.4 0.4 - -
> Citronellol 472 417 399 434 45 48
6  Nerol
7  Geraniol 10.3 10.4 16.4 16.9 1.1 1.2
8  Citronellyl acetate 3.1 3.1 0.4 0.5 - -
9  Eugenol methyl ether 1.1 1.5 1.5 1.5 - -
10 (Z,2)-Farnesol 2.8 2.9 24 2.8 - -
11 Heneicosan (Paraffin C21) 1.3 14 32 3.9 - -
12 Tricosane (Paraffin C23) 1.0 1.4 0.6 0.7 - -

* . : not detection
*1r : trace <0.05

* Peaks of 5 and 6 were overlapped for the two Rose essential oil samples.
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egEs 1 F4 B ROl &

w7 Fesith dubd o §d 4R HA
o 3H I AR 3tako] ¢ Bt} Fig. 3
F2oly An] AFoF Bk ol v AR 2 T
F8 ofZul Aol auA S ¥ask Zolt -
Citronellol, nerol, geraniol®] 7 +
B Ertglol v Ffo madAe] ¥ AH,
phenethyl alcohol®] ¥ ZAHZ-L E7lg]o} Au| &7}
7HE itk olg st 7o 2 Add u), Foly I
v AFe F42 ErtEel A AR FAFEol
v XA Rk 2 oZ FUIEATH B AlE dge 4
T 29N F2HS, sS4E, AF 9 99F
o] EAPa), HFAAEZE KSO| AH D A2,
A A E o] SAEE 5A 1 5
Q3 Fuargrt wEe A

weh

oéi

Q

AAtel =2

B ATE ANRAL NEEELY AL (The
Ministry of Knowledge Economy of Korea, project
no.: 2010-0339)2. & ¢ Axe] dF-YPurt.
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