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Exploration of Volatile Aroma Components of Rose Essential Oils Extracted

by Different Methods Based on GC-MS and Electronic Nose
AN Bi-fang', CHEN Chuang-ye', SONG Kai-yang', QIAO Gui-fang',
FENG Zuo-shan', TAO Yong-xia'*, LIU Tian-zhi’
(1. College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China;

2. Xinjiang Hotan Sunshine Desert Rose Co. , Ltd. , Hotan 848000, China)
Abstract: Aroma is an important index for evaluating the quality of rose essential oils. In order to study the
key aroma components of rose essential oils extracted by different methods, the volatile components of
Xinjiang Rosa damascena essential oils extracted by hydrodistillation (HD) method and ultrasonic-
assisted extraction (UAE) method are determined by high performance gas chromatography-mass
spectrometry (GC-MS) combined with electronic nose (E-nose) technology, the differential volatiles
of rose essential oils extracted by different methods are explored by multivariate statistical analysis
orthogonal partial least squares-discriminant analysis (OPLS-DA), the variable importance in projection (VIP)
is used as the main screening tool for OPLS-DA model, and the comparative analysis is carried out in
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combination with electronic nose data principal component analysis (PCA). The results show that a

total of 69 volatile components are detected in the rose essential oils extracted by the two methods,

which are divided into 7 categories, such as alcohols, aldehydes and esters and so on, and there are 54
volatile compounds with VIP>1, such as (R)-(+)-B-citronellol and 1-nonadecene, which contribute

to the aroma of rose essential oils. The results of electronic nose radar diagram show that W5S, W1S

and W2W are the key sensors for aroma component identification of rose essential oils, and PCA could

distinguish the essential oils extracted by the two methods well. In summary, GC-MS combined with

electronic nose technology can well distinguish the aroma components of rose essential oils extracted

by different methods, which can provide a scientific basis for the differentiation of rose essential oils.

Key words: rose essential oils; volatile components; gas chromatography-mass spectrometry (GC-MS) ;

electronic nose; orthogonal partial least squares (OPLS); principal component analysis (PCA)
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Table 1 Chemical sensors and their corresponding

sensitive substance types
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Table 2 Main characteristic volatile components of rose essential oils
extracted by the two methods
, " B/ s aE/% M
15 MRk (&L EA R ESEA CASS R e, UAE m UAE 0 VIP
1 A1, TR 1,2-Butanediol, 1-phenyl 20607132 7,225 nd 1.970. 05 11 15 10163
2 --RERED-1-FE 1-Propanol,2- (2- hydroxypropoxy)- 106-62-7 7,530 nd 7.7740.22 1,016 3
3 i 1 Linalool 78-70-6 8,237 nd 2.6920,05 1,016 4
4 KLE Phenylethylalcohol 60-12-8 8,606 nd 12,11£0.19 1.016 4
5 HRRH-1-PHERC-3-4-1-8  3-Cyclohexen 1-ol, 1-methyl-4- (1-methylethyl)- 586-82-3 8.873 nd 0,06%0.08 1.001 6
6 PR R FOFCE  Cyclohexanol, I-methyl 4 (1-methylethenyl)- 138-87-4 9,031 nd 0.32£0.06 0.9780
7 oM Lo~ Terpineol 10482-56-1 9,742 nd 1.73£0.03 1,016 2
8 -1 i Cyclohexanol, 1-methyk-4- (1-methylethylidene)- 586-81-2 9,837 nd 0.5140.01 1.016 3
9 (9)-3, TR ET-F 418 T-Octen-1-0l, 3, T-dimethyl-, (9)- 6812-78-8 10,041 nd 0,03%0,04 1,001 2
10 (R-(+)-p-FHF 8 6-Octen-1-ol, 3, 7-dimethyl-, (R)- 117619 10,222 nd 6,2510.03 10167
11 L Geraniol 106-24-1 10600 0.43£0.02  2,20%0.12 10125
12 T=® n-Tridecan-1-ol 12709 13,623 0.0440.06 nd 0,964 4
13 - B 1,6,10-Dodecatrien-3-ol,3,7, 11-trimethyl- 7212444 14,327 nd 0.1240.00 10146
14 R BERE 1,6, 10-Dodecatrien-3-ol, 3,7, 11-tr 40716-66-3  14.694  0.14£0.02 nd 1,004 8
15 i%%ﬁgi:ﬁg;ﬁ% 22@24 icﬁipy?r}fle;;?:lha;ﬁhi BOOOT s 1568 405000 0.55£0.02 1,016 8
16 €5 Hsy 0 Tﬁb“ﬂ;}lﬁ 0D Jdecbenebrmethanol 1 ope o0 15 860 0.2240.00 1d 1,016 2
17 He il’i?ﬂh;l;”emm”‘ﬂ’d“ahyd“’“ b eisy g L3E0 Il 0.7640.02 10124
18 fjggl’#‘m%’6‘lo’+:ﬁ£:%’ 6,10-Dodecadien-1-0l,3,7, 11-trimethyl ~ 51411-24-6 16,168 0.5240.01 nd 1.016 5
19 EANE 2,6,10-Dodecatrien-1-0l,3,7,11-trimethyl- ~ 4602-84-0 16,292 1.1140.07  0,1240.00 1.0135
20 R RA-& A Trans-farnesol 106285 16,536 1.5240.06 nd 1.0157
21 Cys His 0, Phenethyl icosanoate 608138-41-6 25,160 0.03£0.05 nd 1,002 3
22 Cy Hs00, 3,7-Dimethyloct-6-en-1-yl palmitate 7243-93-8 25,348 0,25%0.01 nd 10150
2 iz 4 Neral 106-26-3 10,421 0.2120.00  0.2320,00 4 3 0,963 1
24 (B)-3, - 3-2,6-% " Fi 2,6-Octadienal, 3, T-dimethyl-, (E)- 141-27-5 10. 829 0.35%0.04 nd 1.009 6
2 - il Citral 5392-40-5 10,839 nd 0,440, 00 1.016 7
26 SRR 3-(4-Isopropylpheny])-2-methylpropionaldehyde 103-95-7 13,483 nd 0.50%0.01 1,016 3
27 EANE 2,6,10-Dodecatrienal. 3,7, 11-trimethyl- ~ 19317-11-4 16,781 0.2540.00 nd 1.016 6
28 I Eicosanal- 2400-66-0 21. 446 0.31£0.01 nd 1.0156
29 (= )4kl ggﬁ;ﬁgﬁﬂ;ﬁpt&“e' Bbdmebd? gy g d 0152000 8 6 L2
30 ERkik Caryophyllene 87-44-5 13,060 0.11£0,08  0.1540.00 0.7126
31 AR AL Octadecane, 1-chloro- 3386332 13841  0.3940,03 nd 1,012 2
32 Cy5 Hy,y Germacrene D 23986-74-5  13.847 nd 0.2840.01 1,015 4
SRR 5 N 3-Heptadecene, (Z2)- 6765395 15.967  2.12+1.50 nd 0.850 4
34 E b Nonadecane 629-92-5 16,209 nd 0.3040.01 1.015 6
35 Frtk Heptadecane 629-78-7 16,212 1.73£0.03 nd 1016 7
36 IR 1-Nonadecene 18435-45-5  17.066  12.2540.06 nd 1,016 8
3 CooHyp 5-Eicosene. (E)- 74685-30-6 18,116 nd 3.2740.05 1.016 3
38 Fot—% Heneicosane 629-94-7 18,395 55.07+0.50  10.1240.06 1.016 5
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39 ok H 9-Tricosene. (7)- 27519-2-4 19,107 0.8140.06 nd 1,009 6
R
10 PR S Tetrapentacontane, 1, 54-dibromo- 1561-02-0 26. 614 0,1140.15 nd 0,993 6
, TRTEE] e 1 ) Aadi
0B (1S.4aR,8aR)-7-5 I 4 -1, 4a-  1-Naphthalenol, decahydro-1, da-dimethyl-7 e 16,45 0.1340.02 ol | 0 0,996 2

CHIERE1ER (1-methylethyliden)

0 Wk EREAW 99, 13-Pentadetatrien-Z-one, 6,10, 14- 117528 18,618 0.2240,01 nd 1 0 L0155
trimethyl-. (E.E)-

I-FHE-4-(FRIE SR ID BB Cyclohexanol, 1-methyl-4- (1-methylethenyD)- ,

13 239 7. 20412 ! 015
13 L etic 10198-23-9  7.180 nd 1,2241.23 1 11 0.9456
44 LB-3.5. 5= B 3,5.5-Trimethylhexyl acetate 58430-94-7 9,389 nd 0.5740. 06 1,006 1
£ LR TR f::f;:wham’l“ . .. alpha.dimetbyl, e o nd 0,760, 02 1,016 0
16 LREHFE 6-Octen-1-ol,3, 7-dimethyl-, acetate 150845 11,937 0.78+0.03  0.16%0.00 1.015 4
3,7 30, 6 = A1 , ,
47 gﬁ;ﬁ(“ R 2,6-Octadien-1-ol,3, 7-dimethyl- acetate, (Z)- ~ 141-12-8 12,096 nd 0.48£0.00 1.016 5
]
48 - LB Geranyl acetate 105-87-3 12,351 0.2920.01  0.79%0.02 1.003 6
R .
n Lo (AT R Benzenemethanol,a-( trichloromethyl)-, 0175 10794 ol 3 6540.11 1015 6
acetate
50 KRR Benzylbenzoate 120-51-4 17.142 nd 2.0440. 04 10160
51 TN Benzoic acid, 2-hydroxy-. phenylmethyl ester ~ 118-58-1 18. 264 nd 0.0740.05 0.7360
52 KCBMA LT Benzeneacetic acid, 2-phenylethyl ester 102-20-5 18,737 nd 4.7340.10 10161
53 3 - E-6-F - 1-BEATRE  6-Octen-1-ol, 3, 7-dimethyl-, benzoate 10482-77-6 18749 0.13%0.03 nd 09827
54 TR B Ethylene brassylate 105953 19.848 nd 22,0640, 15 1.016 8
55 3SR P ol seiddmetbyb 3 Plimethy kS 00w 0 rk00 nd 1,003 4
octenyl-, (E)-
56 NA-FE-2-8 08 1-Propanol, 2, 2-oxybis- 108-61-2 7,646 nd 3.78+0.07 8 8 1,016 4
57 xdl Citronellol 106-22-9 10,197 6.24£0.13 nd 10165
58 TKRk Diphenyl ether 101-84-8 12,751 nd 0.64£0.02 1.0159
59 quaia3.9-diene (IR, 328, 8a3)-T-lsopropy-Lkdimethy-L, - gocr o0 13 417 nd 0.0340. 04 0,997 2
2,3.3a,6,8a-hexa
60 AER Dodecanoic acid 143-7-7 14597 0.220.01 nd 1.0155
61 CAKEE 1,3-Benzodioxole. 5-propyl- 94-58-6 14,8 nd 0.55%0.02 10147
62 JR-11,14-= Bt e 5-Heptadecene, 1-bromo- 56600216 16.496  1.45£0.20  0.41£0.02 0,994 8
B gy WEER Tetradecanoic acid 44638 16877 0.4420.04 nd 1,009 3
6l LR 2,6,10-Dodecatrien-1-0l, 3,7, 11-trimethyl-, 198170 17.5% 01440, 02 od 0,998 5
acetate, (E,E)-
6,7-= L H-1,1,4, -0 B H-1,  8-Ethyl-4,6,6,8tetramethyl-3,4,6,7- _ .
[ . Z10- , , i , . [
65 b3 WA % by 1 sclop 55741101 17,696 nd 0.14£0.04 0,953 4
T-LRER-6-2 E1,2,3, - - . .
s T-Acetyl-6-ethyl-1,1,4,4- -20- . L0540, )
66 RN T-Acetyl-6-ethyl-1, 1,4, 4-tetramethyltetralin -~ 88-29-9 18.618 nd 0,0520,07 0,953 4
67 Rl n-Hexadecanoic acid 57-10-3 18,991 2.6540.09  0.1840.04 1.0153
68 il 9,12-Octadecadienoic acid(Z.7)- 60-33-3 20,641 0.89+0.03 nd 1.0159
69 TR 9,12, 15-Octadecatrienoic acid, (Z,Z,7)- 463-40-1 20,705 0,4620.03 nd 1.0120

W nd” FoR A
2.1.2 UAE &M HD 72 $2 B B3R5 i 22 5 4% & v KAy . AW E T OPLS-DA it UAE 1 HD 42
A F 5 43 AT B B I O AR H5E & W, OPLS-DA #5571 Bk PF
R Y R R S ] i AR A BRCERORS T AR MBEA R, .R,” M Q" . H ¥ R,” (cum) =0. 979,

— 157 —



h & A B M@

H49 4% 510 A
9024 iﬁ%o e China Condiment el
R, Ccum) = 1. K0 ¥ T T 1. Ud B A BF 58 2 57 9 R=(0.0.0.574),(°=(0.0,~0.609) :g
X JEFECUAE ¥ HD 3 48 BUR BOSORS A9 35 2% 4 i It o
S = S » NN .8 T g
R Y 5 53K 25 ) R0 0 1 i B S e 75 S I -
BAE Q° (cum) =0. 999, K THEFEM 0. 55, i WA Hff 04f i e
S ST A A x 02f
G B AR AT £ },/
B EEE UAE —02f -
16} zzZHD —04f " m
" -0.6F L =
-0.8C . . . . ,
" 202 0 0.2 0.4 0.6 0.8 1
£ 10 I REL
< B3 200 ki B B4 47 E
=

BE mEE HK WX OEIX X JUb

% i
B1 AmHAERNANBRBEBMIELERSERMAH
Fig. 1 Types and number of volatile components of
rose essential oils extracted by the two methods
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