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Study on Extraction Technology and Chemical Composition of Rose Essential Oil by GC-MS
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LIANG Mengjie, WU Shuangfeng, LIN Yanyun,DENG Liang”

(College of Pharmaceutical Sciences and Yunnan Key Laboratory of Pharmacology for Natural Products,

Kunming Medical University , Kunming, Yunnan, China 650500 )

Abstract; The essential oil in Yunnan rose was exiracted with four methods respectively: ultrasonic extraction method, solvent extrac-

tion method, steam distillation extraction method and Soxhlet extraction method. Then the essential oils extracted by the four methods

were used as samples to analyze the chemical compositions of Yunnan rose essential oil by gas chromatography mass spectrometry ( GC-

MS). The results showed that 29 chemical components were identified with ultrasonic extraction method; 62 chemical components were

identified with solvent extraction method ; 42 chemical components were identified with steam distillation extraction method and 38 chem-

ical components were identified with Soxhlet extraction method respectively.
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RHOTIEHEATIEN

1 RS

L1 ABUE Ak

RE-52A #UJiié % 7% & AL (i - BUCHI 23 7))
Clarus 600/ Clarus 600T GC/MS Bt Y (3£ E PE 2
H]) 3 #8  HEELES (HS-10260D,250 W,50 KHz) 5 H
TRV (M) - FLR 2 AL204). CBE(E5al) ;
TR (gl .

e e PSR eI E ARSI
L2 sEiedrk
2.1 #FERRE

20 g BHAEHE, 150 mL £ it 75 4 HL 40 min, i
45, AW B, TR IR AR KIS K A e
W4 % 1 mL, 9%, RIA].
1.2.2 FHRRIE

20 g B AL, 150 mL Z B JRIEHE 3 h, k4,
AW B R, KB RR AR K IS o P bk 4
2 1 mL, 3, BaA].

1.2.3 AERGRIE

20 g BIAEHE, 150 mL 7K, K Z& 142 3 h, Sy it
— PRI K A SR U8, R S B Ak
[VZEHEE):VOK) =1:1 R4 150 mL: 150 mL ] %
B B el JOK AR AR K 5 e 4 2 1 mL,
ur/ MR
1.2.4 RRBIE

20 g BHLAEAE, 150 mL £ B, $2H 3 h, We4q, —
AW BT , ToKBRBRSAER KIS F P e s v
5% 1 mL, 98, B Al
1.2.5 5 JUsk Fl 447 &t

SR FERE 1 - 250°C s B2 P Tl - 9 4
TR 50°C /%48 5 min, L) 2°C/min F+ 2 80°C , H{-L)
3°C/min F} & 230°C ,{£4F 16 min, £ )5 L4 12°C/min
ThE 250°C, fR 45 20 min; 8 8 40 50, I
0. 7 mL/min; PEREJ7 2 2R BERE, 70 i b 300 15 3
FEARFH 1.0 pL.

i S B IR EL B AE 70 eV B R
J& :180°C ; f& iy 2R I i : 260°C 5 K A 2. 42 8§ 4
T, i A 0 35 ~ 400 amu; 35 55 SE IR «
5 min.
1.2.6  #E4HE

>R JH NIST Al Wiley [ AR AL G P E

2 HR

2.1 4 FRREUT E R Y BCRAE  GC-MS 424
4 FRERECTT 1R 1) BCERS I GC-MS J80 4>
Frooml 3 1,362 .33 fik 4.

x1 BERBUENESR

TR ER IS R]
ey PRI LA LA i /%
1 5.03 (E) -1-chloro-1-butene-3-alkyne (E)-1-5-1-TH-3-41 0.04
2 5.20 (S)-2-propyl piperidine (S) 2-PyFL-WR g 0.21
3 5.56 2,3-two-hydroxy aldehyde 2, 3- TR AN 0.71
4 8.63 Methoxy phenyl oxime F 4 - S 0.24
5 9.04 4-methyl-3-hexyl alcohol 4-F L3 0. 64
6 9.98 3-butenyl propyl ether 3T RN Sk 0.17
7 30. 68 3,5-two methoxy toluene 3,5- T H AL 1. 11
8 37.44 1,3,5-trimethoxy benzene 1,3,5-= &3 0.11
9 40. 47 B-1,6-dehydration-D-Glucopyranose B-1,6- 15 7K -D -tk i 7 28 b 0.03
10 41.49 2,6-two tert butyl-para toluene 216 LT 6 1 3 A O 0.26
methyl-methylcarbamate
11 43.91 N-decanoic acid 1-287% 0.04
12 45.24 7-methyl-1-undecene 7-H -1 - — B0 0.05
13 52.62 11-thirty ene 11-= -l 0.03
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L1 BT
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14 57.83 Dibutyl phthalate AR — IR T g 0.86

15 58.13 N-Hexadecanoic acid FNKERR 0.21

16 63. 36 1,10-eleven diene 1,10-+—hg 45 0.22

17 64.33 Octadecanoic acid TNBER 0.08

18 68. 45 2-methyl-nonadecane 2-H L ks 1.76

19 70. 80 Diisooctyl adipate [ 0.24

20 70.96 1,7-Dimethyl4-( 1 ?methylelhyl) 17 4 (1-HI 37,3 ) 3R 58 0.08

decane ring
21 71.69 Dehydroabietic acid SR 0.11
22 74.71 Nonadecane RWRS 14.6
23 75.54 1,2-Benzenedicarboxylicdiisooctyl ester 1,2- 8 iz — ot 0. 81
24 79. 15 Heptacosane I S 9. 49
25 84. 08 Cyclobutyl octadecyl oxalic acidester T R+ /e R TR B 0.07
26 84.51 1-Docosene I-—+ 4 6.71
27 85.15 Heneicosane ke 45. 63
28 93.79 1-Nonadecene 1-+ Ul 4.45
29 94. 18 N-tetracosane 1E ke 10. 88
F2 BRERENESESR
WS L B B ]/ min P AL & Wiy / %o

1 5.51 2 ,3-dihydroxy-propanal 2, 3- R IL- N 0.11
2 7. 64 Pentanoic acid A 0.02
3 8. 66 Nonane Tk 0.11
4 9.04 2-methyl-2-pentanol 2-F LD i 0. 88
5 9.97 2,5-dimethyl-3 ,4-hexanediol 2,5- " HEE3 40 fE 0.24
6 30. 68 3,5-dimethoxytoluene 3,5- T HA LR 1.75
7 31.32 2,4 ,6-trimethyl-decane 2,4,6-=H 3-8 h 0.01
8 35.61 N-decanoic acid pAYIA 0. 04
9 36. 89 nonyl-cyclopropane T -t 0.08
10 37.43 1,3 ,5-trimethoxy-benzene 1,3,5-=HEI-HE 0.12
11 38.26 2-formyl-9-[ B-D-ribofuranosyl ] hypoxanthine 2-FH R 3E-9-[ B-D-Ik I A2 bk | Y g 0.03
12 38.38 1,6-dehydration-2 ,4-dideoxy-@-D-glucopyranose 1,6-i 7K -2 , 4 - — JIit 4~ B -D- Nt M 46 2 A7 0.07
13 38. 89 4-(2,6,6-trimethyl-1-cyclohexene ) -2-butanol 4-(2,6,6-=HIL-1-BF O3 ) 2- T % 0.01
14 40. 55 1,6-dehydration-B-D-glucopyranose 1,6-J158 7K -B-D -tk i 78] 255 0.10
15 41. 48 Butylated hydroxytoluene T IAL R I 0. 61
16 41. 66 2,4-bis(1,1-dimethylethyl) -phenol 2,4-Z(1,1- RIS Kl 0.01
17 43. 66 Methyl-D-galactopyranoside FA LD -1k iR 2 FUBE 0. 14
18 43. 84 a-methyl-D-glucopyranoside o-F 3L D i 7 26 B 0.18
19 43,95 Dodecanoic acid | 0.21
20 45.23 1-hexadecene 1-+F SR 0. 14
21 45.48 1,2,3,5-cyclohexanetetrol 1,2,3,5- 3 P 0.14
22 51.35 Tetradecanoic acid +- Uk R 0.07
23 52. 61 1-Tridecene 1-+ = s 0.11
24 54.08 3,7,11,15-Tetramethyl-2-hexadecene-1 -alcohol 37,11, 15-PY H 327 e bs -1 - it 0.03
25 54.91 1-Octadecyne 1-+ /b 0.01
26 56.27 1-lodo-2-methylundecane -2 FE e+ — 0.05
27 57.81 Dibutyl phthalate AR — R T g 0.43
28 58.18 N-hexadecanoic acid FNKER 0.57
29 59.51 Hexyl pentadecyl, sulfurous acidester O F - T ke 22 B R G 0.09
30 62.25 (E) -3-eicosene (E)3-— ek 0.12
31 62.37 1-N-heptadecanol -+ 0.07
32 62.77 Hexadecyloxirane FARBEEIRE L 0.05
33 63. 40 (Z,7)-9,12-octadecadienoic acid (Z,7)9 12-+ )\ Wk I 82 0.73
34 63.59 Trans-13-octadecenoic acid 2 K-13-+ )\ B dis iR 0.24
35 64. 37 Octadecanoic acid T \BEIR 0.34
36 66. 24 Tetradecyl oxirane T UkE R L b 0.01




104 EAIE S e 2017 412
g% 2

U5 fR B B ]/ min RS &4 (ARl & Wi/ %
37 67.98 10-Heneicosene 10-—+—4 0.08
38 68. 16 1-Docosene 1-—+ 4 2.35
39 68. 48 2-methyl-nonadecane 2-H e+ ke 12.17
40 68. 98 E-14-Hexadecenal E-14-+ 7S s e 0.02
41 69. 51 4-Cyclohexyl-1-butanol 480 H-1-T 0.03
42 70. 81 Bis(2-ethylhexyl) hexanedioic acidester W(2-2, 3 ) & R 0. 26
43 71.10 2,2 “methylenebis (4-methyl-6-tert butyl-phenol ) 2,243 B 0 (4-H -6 T LT85 1) 0.12
44 71.25 Eicosane ke 1.17
45 71. 67 E,E-10,12-Hexadecadiene-1-ol E,E-10,12-+F 7558 -1 - 0.12
46 72.09 Pentadecanal +HbERE 0.13
47 74. 49 1-Heptacosanol B o S 0.02
48 74.74 Nonadecane + Juke 1.47
49 75. 56 1,2-Benzenedicarboxylicdiisooctyl ester 1,2- 2 " Hifig — g 1.97
50 79.16 Tetracosane Zhrge 1.38
51 84.59 1-Octacosanol 1-— /e i 12. 09
52 85.28 Heneicosane T 41.79
53 87.35 12-Seventeen alkyne-1-ol 12-+- -1 - 0.04
54 88.01 1-Nineteen alkyne 1-+ L 0.01
55 89. 33 9-Hexacosene 9-—FSRIE 0.45
56 93.53 1-Eicosanol 1- e i 0.18
57 93.85 1-Nonadecene 1-+ ks 7.46
58 94.20 Hexacosane ke 7.72
59 96. 32 1-Hexadecyne -+ 0.16
60 97.31 1-Bromine-5-heptadecene 1-JR-5-+ s 0.01

61 99.79 7-Hexyl-eicosane 7-CL - A ke 0.02
62 101. 59 3a-Chloroformate-cholest-5-ene-3-ol 3-8 H R G - FH §55 -5 -4 -3 -t 0.34

FT3 KESEBENELER

U5 fR BE I )/ min (%t B & I ReE7 L &4 Wi/ %
1 5.53 2-cyano-acetamide 2GS K- 2 Tk e 0.42
2 6.59 3-methyl-3-butene-2-ol 3-FH RE-3- T H2- i 0.07
3 8. 64 Nonane Fhz 0.22
4 9.02 5-methyl-3-hexanol 5-F3E-3-CU 4.41
5 9.27 4-hydroxy-3-( hydroxymethyl ) -3-methyl-2-butanone 4 FL3- (R H I ) 3-H RE-2- TR 0. 06
6 9. 64 2,3-dimethyl-3-butene-2-ol 2,3- T H L3 T 2 -1 0.07
7 9.95 2,5-dimethyl-3 ,4-hexanediol 2,5- "33 40 F 1.21
8 30. 68 3,5-Dimethoxytoluene 3. 5- T HAEILP A 23.24
9 34. 66 Triacetin =itk 0.13
10 37.45 1,3,5-trimethoxy-benzene 1,3,5-=H4& K- 2.70
1 3759 [s-(E,E) ]-1-methyl-5-methyl-8- [s-(E,E)]1,5-—HI%:-8- 0.16

(1-methylethyl) -1 ,6-cyclodecadiene (1-FILZHE) -1 ,6-3R 28 I
12 38.91 4-(2,6,6-Trimethyl-1-cyclohexenyl ) -2-butanol 4-(2,6,6-=HR-1-FF O fL) 2- T 0.25
13 40.99 2 ,4-dimethyl-undecane 2, 4-" H -t —4%E 0.10
14 43.90 a-Farnesene o-1E e 0.20
15 45.25 (Z)-3-Tetradecene (Z)-3-+ Pusmks 0.21
16 45.57 1-chloro-hexadecane -5k 0. 08
" 47 45 1,2,3,4,4a,7,8 ,8a-octahydro-1 ,6- 1,2,3,4,4a,7,8 8a-/\‘di-1 ,6- 0,06
dimethyl<4-( 1-methylethyl) -1-naphthalenol THEA-(1-H LI -1 -2
18 49.58 2-(1-phenylethyl ) -phenol 2-(1-FKIL 5L KWy 0.10
19 52.65 N-tridecane-1-ol + = -1 - 0. 61
20 53.05 (E)-3-Eicosene (E)3-Z ki 0.22
21 53.47 E-15-Seventeen carbon aldehyde (E) 15-F-E ks 0.25
22 54.71 1,2-Benzenedicarboxylic acid, butyl octyl ester 5 N - Ay 0. 54
23 54,94 9,12.,15 (Z,Z,Z)—Octade(:atrlenm(: 901215 (Z.2.2) /= WSR2 3 — K SIS 0.25
acid-2 ,3-dihydroxypropyl ester

24 56. 30 9-hexyl-heptadecane - o e 0.43

25 57.85 Dibutyl phthalate SRR R — T Hig 2.85
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26 64.36 Octadecanoic acid RIAN 0.93
27 64. 85 1-methyl-7-( 1-methylethyl ) -phenanthrene 1-H3L-7-(1-H 3L 238 -3k 1.51
28 65.59 2,6,10-trimethyl-tetradecane 2,6,10-=F 3L+ puksg 0.90
29 65.93 Tetradecamethyl-hexasiloxane LR A P 0. 49
30 66. 88 1-phenanthrenecarboxaldehyde AT 12. 44
31 68. 16 10-Heneicosene 10-—+—4 0. 65
32 68. 46 2-methyl-nonadecane 2-H -+ ik 1.49
33 70. 84 Bis(2-ethylhexyl) hexanedioic acidester W(2-2,3 03 & IR 2.70
34 71.11 2-Dodecenyl-1-( -) -succinic anhydride 2-+ TR HE-1-(-) -BEFABR T 0.98
35 71.21 130-tri (8 ) -dihydroabietic acid 13a-=(8) - AR 3.40
36 71.95 1-Phenanthrenecarboxylic acid AR 30. 58
37 74.71 Nonadecane IR 1.10
38 75.56 1,2-Benzenedicarboxylic acid, diisooctyl ester 1,2-% " Hfig — RoEs 0.70
39 78.91 17-Fifty-five ene 17-H+ Tk i 0.27
40 85. 10 7-hexyl-eicosane 70 - A 0.58
41 88. 86 8,11,13-dehydration three allyl-18-acid methyl ester 8,11, 13-Jli 7K =4 7H Fik-1 8-z F fig 0.73
42 103. 18 6-methoxy-2-methyl-3-phenyl-5-benzofuran alcohol 6-H 48 B2 - B -3 -8 k5 T ke i e 0.12
F4 ZERREBGENESER
U5 [ BH B ]/ min (%t B EYh e Wit/ %

1 8.65 Octane L5t 0.12

2 8.98 4-allyloxy-2-methyl-pentane-2-ol 4R L2 -T2 - 0.21

3 9.03 5-methyl-3-hexanol S5-I IL3-0 0.46

4 9.95 2 ,2-dimethyl-1-pentanol 2,2- -1 - e 0.20

5 26.93 1-Nonene -4 0.02

6 30. 67 3,5-Dimethoxytoluene 3,5- T HI SR 0.78

7 34. 66 Triacetin =R 0.02

8 36. 89 (Z)-7-Tetradecene (Z)-7-+ Pk 0. 09

9 37.43 1,3,5-trimethoxy-benzene 1,3,5-=HE 3K 0.04

10 4147 2,6-bis(1,1-dimethylethyl ) 4- 2,6-X(1,1-Z“H A2 5E) 0.5

methyl-phenol-methylcarbamate A - FH TR Ty B L FH iR i

11 43,30 a-Methyl-D-Glucopyranoside o-F 3L D- g 7 2 B 0.08

12 43.91 Nonanoic acid TR 0. 04

13 45.23 (7Z)-3-Hexadecene (Z) 3-F Stk 0.09

14 52.62 (E)-5-Octadecene (E)-5-+/\ bl 0. 06

15 54. 68 Isobutyl octyl, phthalic acidester ST R AR R — R 0.05

16 57.82 Dibutyl phthalate SR HER T HE 0. 68

17 58.12 N-hexadecanoic acid EFINEErR 0.18

18 59.26 1-(ethyleneoxy ) -octadecane 1-( B2 -+ /\ e 0.02

19 89.59 Eicosane e 2.33
20 63. 35 11,14-Eicosadienoic acid, methyl ester 11, 14-—Ffk —J 1R B g 0.34
21 64.33 Octadecanoic acid QAN A 0. 08
22 65.57 1-Iodo-2-methylundecane 1-p-2-F 3 —o 0.10
23 68.33 (E)-5-Eicosene (E)-5-— ks 0.08
24 68. 44 2-methyl-nonadecane 2-H ks 4.46
25 70.79 Diisooctyl adipate O g SRR 0.25
26 71.24 Heptacosane e 0.53
27 71. 64 7.,7-6 ,13-Octadecadienol-1-acetate 7.,7-6 13-+ )\ B 85 |-l 2 R i 0.03
28 74. 67 Nonadecane + ke 12.53
29 75.52 1,2-Benzenedicarboxylic acid, diisooctyl ester 1,2-2% — W g — Rorfig 1.36
30 78.67 Hexadecyl trichloroacetic acidester FNtE R =S LR R 0.04
31 84. 44 1-Docosene -+ s 3.16
32 85.13 Heneicosane B e 54.07
33 85. 60 Tetratetracontane o+ pu e 0. 04
34 89.27 17-Fifty-five ene 17-FH - s 0.10
35 94. 15 Tetracosane —puke 16. 60
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U5 fR B B ]/ min G Wrsesc 4 &Y Wi/ %
36 99.71 2,6,10,15-tetramethyl-heptadecane 2.,6,10,15-PyH -+t ke 0.04
37 99. 75 9-hexyl-heptadecane 9-o -+t kE 0.05
38 101. 49 1-Hepta tri acohol 1-gi = 0.05

2.2 4 FFAEREIAH GC-MS o247 H it
4 FE i BB T GC-MS 4343 B 1 3% 43 5]

104
0
8-
7
6
5
4
3-
2-

; L

Y S—

21.50  41.50

F /100

(/" | i
61.50 81.50 101.50
t/min

(@) 1SR

101
9-
8-

W 7-

S 64

54

H ]
3-
2-
1-

( bl v

21.50 41.50 61.50 81.50
t/min

()35

101.50

W T P,

?:L | L.Jf:JJ |

i /
21.50 41.50  61.50 81.50  101.50
t/min

(b)2 5 i

104
0 -
8-
7 -
261
=
44
3
2 -
14

J———
86.34 106.34

bl Jd Y
6.34 26.34 46.34 66.34
t/min

()45 ki

Bl 4MESBTICEIEE

3 g

AT J5 5 AR U BB Tt B A~ I FE RS |
B W o o B b A BRI 22 53, U WIAE 70 B
R bty A I A I A SR IO 5 S AR K. i 5
HoR 4 BR SRS i, 7 £ O A 20 1) OB
YERE T 29 BiESE Y TR SR IO 1S 2 A BCEAR ik
HE T 62 Rl baE sy, IR ZR TR IR BGA AT 2 1) BOLAS
HEEE T 42 Fpfsr il , R RERHGE 2 i B
EE T 38 Fffbsa i

BRI T & B2 O T A ke o
UG- A e N Y S S TN N
WitRSF Z A9, Ferp & S0 B A I L B-OR LI
RIS P N RS BORAE A O A 103

ARICR R 4 BT, 3 M PLE S
S INE 73 S 5 I I Ry ST LtV
SF BB Oy, (E BN 32 2 A U 46 b i
. K ZE AR IRAR I A G I 21 A9 B H o 6 0
B E B S5-I -3 \2,5- T k-3 4-
O W 3,5- "SR OR (1,3, 5- = AU R4 40
KRR T HR SRR (130-3(8) - AR |
i AR A R, P R 0 0 i R AR T R A
Y T 2GRS B2 TR T i TR A Y
= RIS ANTR], B LAAS [R] B 4 05 325 BT A+ 281 1) il
A RE IS
(F4#% 111 )



46

B HLHIGE, T A PRSI M B AR R AR 111

Bl it 25 R W], Pk KC198 1 KC266 R A #0471
BRI TE. 7R LRl B X KC198 Al KC266 E1 T
PR SRR, 32 R R I 4 5 R R I A ) 3F
TIHR5T, 45 W1, KC198 1 KC266 i i B 4 B 78
RS T d 5 8 d Mg, HaG SRR - R
FI PRI SR FE R I 7™ . A i ™ B A5 1 R R AR
B, I X A TR R BRI IR T R R 56
AN PG AE 680 nm A< Kb I 5 AN 7] 5T A vk B
(i S BRI AY OD {ELIT-22 il b o |l 2%, 8% )5 1
ARG 125 D0 R T2 B P, i DA T B 11 JIC 0 ) r
PR R R T TR A M BTIR Y, BRI REG
5l pH (8 R EGE . 25 3 R, KC198 [ i i
& pH Oy 8.9, ok 2R 11, I 2% B A O IR R
28°C. KC266 1y feidi pH iy 10. 0, 475 A i 25 1
it , L% i s Y o 28°C.

H AT ] 0% 5 e, A 9T AT Sy ok AR 7R R
I il it ) ) B2 (AL 5 B A TR R [ X A A A
VR AT % A R B BHIF A B S 5 . A, X Wik T
SR T T 2% R AR, 1 AL Al 2 M SR PR R, Tl
Iy B aliAb 53] KC198 H1 KC266 i bk i 1 & 11 g 4l
B PR US55 ] Ry AR LB A P itk 5
N PR RS A .

[ &8 30K ]

CU]EAR, X 18 3 1 50 Tk i A [T ). s 1l
BB ,2011,32(1) 68 - 69.

[2] KUMAR C G, TAKAGI H. Microbial alkaline proteases:
From a bioindustrial viewpoint[ J]. Biotechnology Advances,
1999,17(7) :561 - 594.

[3]FARYe, /NI, SR A, 45 1 it v i 2 1 i ™ A T 2k
Rl AT SEL T ] A i ,2012,31(4) 233 - 36.

(4 TACT My 25 1 I v 7™ TR 1) 7 208 S 5 % I~ P S E 5T
[D]. ¥ & 7 &K ,2008.

(S TVFRRER. 7 2 I VA A0 o 114 7 1 B L Al =V Jo R F 2
[D]. E]: EI1R%#,2013.

[6 47 ik , i JK B A A 0 A1 Sl P 2 1 8 ) 40F 5 3
(1] frih 5% w1l ,2004,30(4) 193 - 95.

(71X 342 5 17 A L T 20 1A A0 A0 2 P Tl ) e e 5 ek
[D]. 282 I ARA R, 2008.
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