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Table I The main volatiles in the leaves of Rosa rugosa cv.‘Zi Zhi’
o PREZEFE]/min ¥ . HX &5/ % R TR
Sl Retention Molecular . f‘??'i%/éfff\ Relative Category of volatile
No. time formula Volatile composition name content compositi
position
- . 3% 15 R R
! 30 CsthiO 3-Pentanone 46.72 Fatty acid derivatives
. KEBE ESIVENISE ¥S
2 sl CeHiO Phenethyl alcohol 33.96 Benzenoid/phenylpropanoid
. TP B - [ Es
3 42.37 Crob0 Citronellol 495 Terpenes
- . TN - ESIYENTE S
4 5094 CroHi0; Eugenol 1.65 Benzenoid/phenylpropanoid
. ENi . P SZVE N S
0 2784 CH0 Benzyl alcohol 053 Benzenoid/phenylpropanoid
6 50.64 C3H,,0 ki 0.26 LS
' e Citronellyl propionate ’ Terpenes
. EIlS ESIVENTE S
! 2170 CHO Benzaldehyde 0.08 Benzenoid/phenylpropanoid
8 32.85 CoH,L0 f’s?ﬁ% 0.07 L ‘
erillene Terpenes
R 2-HEL - ESIVENTE S
I 2834 CsH0 Phenylacetaldehyde 005 Benzenoid/phenylpropanoid
(28 -i50)- P S A -4- TP 3k -2-(2- P k- 1- —
10 33.60 CyH30 P E)-2H - 0.04 .
Laevo-rose oxide erpenes
B 250 A Terpenes ) FeE ]G B A A NI,
By PP BRI 0 070
A Dt YIS TR S A I B KLY 75 6
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Fig. 1 The main types of volatile compounds in the M BE AR RS I, AH X & 550 1) R 46.86 96 #1120.21%6 5

leaves of 11 fragrant leaf plants 2,2, 4-=H3-1,3- % s — R T RBEE 4 &0 H
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Table 2 The main volatiles in the leaves of 11 fragrant leaf plants

. . . I3 . AR S8/ % L) RS
HIBE R Gi% PRI /min HRYAE o . o
. L Molecular . . Relative Category of volatile
Plant material No. Retention time Volatile composition name »
formula content composition
1 14.34 CoH ;O F M Geraniol 46.86 42 Terpenes
2 14.69 CoH,,0 RS Citral 20.21 428 Terpenes
3 8.12 CoHyg JRM Pinene 13.70 M5 H52& Terpenes
g . 18.00 CoHELO LTRFF g 577 RITRRAT A=
Cymbopogon ' R Geranyl acetate ' Fatty acid derivatives
citratus N
5 11.02 CH,0 FFRERE Linalool 2.83 42 Terpenes
6 17.35 CoH;40, F R Geranic acid 2.14 i J#2& Terpenes
- B S f
7 5.42 CHL0 e 0.64 IR
N cis-3-Hexen-1-ol Fatty acid derivatives
1 8.04 CoHys JRM Pinene 18.21 452 Terpenes
2 11.58 CoH;50 FE I Eucalyptol 15.64 54528 Terpenes
3 23.05 Cy5H,, £ 14 Caryophyllene 9.17 5 H52E Terpenes
U i) ki)
4 19.42 *1.H00. RIE TG B | aceta .22
HE T CroHO, LM iR Bornyl acetate 8 Fatty acid derivatives
R S ;. ¢
osmarmus 5 17.19 CyoH,,0 LL#JAER Verbenone 7.83 EJ52E Terpenes
officinalis
6 16.11 CyoH,0 2-7% I Borneol 4.23 i #752¢ Terpenes
7 18.47 C o H ;O F % Geraniol 4.09 5 H52& Terpenes
8 15.32 CoH ;0 ZEHERE I Camphor 3.41 452 Terpenes
9 13.88 CoH,5s0 JF5#EEfE Linalool 3.34 54528 Terpenes
1 14.65 Cy5Hy, L1774 Caryophyllene 23.11 5525 Terpenes
2 16.64 CysH,, F3hIds Zingiberene 16.34 42 Terpenes
3 16.27 CysHy, iK1l Nootkatone 12.94 i 42 Terpenes
SR A
Murraya : 56 CH.O Methyl-7-oxabicyclo[4.2.1]nona-2, 738 Sl R ]
erotica s 4-dien-8-one ' Fatty acid derivatives
5 12.50 Cy5H,, W& Elemene 5.74 4% Terpenes
3-7, FLF 4 IR K
6 461 CoH,, T 3.01 EREARE
3-Ethyltoluene Benzenoid/phenylpropanoid
2,2, 4-=W-1 3 TR T T o
‘ o g ' BT
1 41.92 CyHyO, Al 2,2, 4-Trimethyl-1,3-pen- 26.58 il
L Fatty acid derivatives
tanediol diisobutyrate
—2-0 B A £ A
SHWK 2 3.7 CoH, 0 R-2-CRAE 19.46 SRR
. trans-2-Hexenal Fatty acid derivatives
Vachellia
TG SR 2K
farnesiana 3 66.85 Cull ‘ IR e 353 ZIS_}’T /HENRE '
° Cyclopropylphenylmethane Benzenoid/phenylpropanoid
t =1 4 F e
4 13.15 C,H,:0 EER 3.12 . RS
’ Nonanal Fatty acid derivatives
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4E3R 2 Continued Table 2
. - 731 . HAXSF 4/ %% R E A5
HIPIBE R BT RE/min TR F o . -
. L Molecular . . Relative Category of volatile
Plant material No. Retention time Volatile composition name .
formula content composition
IECEE R RRATT A=
, 2. H 1,0 2.
EAEW > 8 CoHiaC Hexanal 56 Fatty acid derivatives
Vachellia
farnesiana 6 36.04 CHLO 2,6- T Be-4- R 1.90 ESIVENEESS
' 1 2,6-Di-tert-butyl-4-methylphenol ’ Benzenoid/phenylpropanoid
1 20.16 CyoHy O 5 1M Linalool 7.57 Mf42E Terpenes
KA G SR 2K
2 25.81 CHLO, LT 5.07 AIRRER
Methyl salicylate Benzenoid/phenylpropanoid
2-CU T N Wi mtis A=
3 91 C¢H,,O 3.82
N oo trans-2-Hexenal Fatty acid derivatives
4 30.21 CoHyg Tz Geraniol 2.99 5 H52E Terpenes
Jii- Alpha, Alpha-5- = H J&-5- Z. 4
5 17.74 CoH, 0, FE Y A I - 2- F 2.48 R Terpenes
(Z)-linalool oxide (furanoid)
A5 105
Camellia sinensis _ . 2 ’f ’3’: Eﬁ%’l.’ BMIMERT el R R Y
6 51.12 CH;0, 21 2,2,4-Trimethyl-1, 3-pen- 2.23 . o
L Fatty acid derivatives
tanediol diisobutyrate
“tl] =Xin=} b Y
7 13.66 C.H,,0, | LB 0.84 ik
cis-3-Hexenyl acetate Fatty acid derivatives
I G s A
8 422 C.H,L0 FCRE 0.76 RATESEE
Hexanal Fatty acid derivatives
9 49.60 C5H,0 T AL BURE Nerolidol 0.46 42 Terpenes
RO ESIVENEESS
10 20.47 CgH,,O 0.44
g Phenethyl alcohol Benzenoid/phenylpropanoid
1 11.46 CoH ;O W Citronellal 59.18 W42 Terpenes
2 13.98 CoH,,0 7 I Citronellol 17.55 W42 Terpenes
3 14.26 CoH ;0 FrigE Citral 3.29 452 Terpenes
4 19.23 C5Hyy 5T %4 Isocaryophyllene 3.28 452 Terpenes
" 5 4.87 CyoHyg I Pinene 2.02 5425 Terpenes
R 10116 x lerp
“uc i . . - A2 /IR AT A )
P 6 p004  Ctl/Co TG/ 2 RIS 1.70 Terpenes/fatty acid deriva
citriodora ' H,,0, Caryophyllene/linalyl acetate ' Tpenes © Ve ‘
tives
) ESIYENUE S
7 17.70 CoH;,0, S E 1 1.64
10z T} Bugeno Benzenoid/phenylpropanoid
8 21.05 CisH,, XA KHELF LI Bicyclogermacrene 1.27 M5 H52& Terpenes
9 14.67 CoH O F M Geraniol 1.16 452 Terpenes
1 9.78 CH,,0, PR T i 99,69 ESIVESE S
Isoeugenyl methyl ether Benzenoid/phenylpropanoid
e o g /o Ny
2 12.31 C,HO; I 21.67 HIRERER
Asarone Benzenoid/phenylpropanoid
A 3 13.23 Cy5H,,0 £i77& Caryophyllene oxide 9.43 )25 Terpenes
Acorus calamus 4 9.20 CsHy, £ 774 Caryophyllene 7.96 42E Terpenes
- YRR AT 2L
5 8.56 CoHR0y/ T B 5.29 Bc?l‘:zcno:;/ﬁfnf f Xj%fid/
' Cy5Hy, Methyleugenol / elemene ’ Phenyiprop
terpenes
6 4.52 C o H,;s0 FZ I EE Eucalyptol 4.98 i J#2& Terpenes
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4E3 2 Continued Table 2
. N e . AT &5/ %4 ER YT B0
HBL % REEE/mn HER 44 . 7
L Molecular . .. Relative Category of volatile
Retention time Volatile composition name ..
formula content composition
i o 3P KE-2-(3- YR -2- T B vk e Lo NemimR R
. 10ty 3-Methyl-2-(3-methylbut-2-enyl)fu- : Fatty acid derivatives
ran
24.17 C5H,, £ 14 Caryophyllene 9.33 5 H52E Terpenes
g NeW A L)
8.50 CgH O 9.01
s Oct-1-en-3-ol Fatty acid derivatives
. D - i 0 i 7 e
Melissa officinalis 915 CHy0, LR TG 6.60 Huﬂb?h1(riw
N cis-3-Hexenyl acetate Fatty acid derivatives
4T T2
15.62 CH,,0 AP 5.40 HERRR
4-Tsopropylbenzaldehyde Benzenoid/phenylpropanoid
21.91 CysH,, Wi# I Elemene 2.28 MiH52E Terpenes
Ly G|
4.84 C¢H,0 1.44
o cis-3-Hexen-1-ol Fatty acid derivatives
21.33 CoH,,0 B Citronellol 20.57 54525 Terpenes
23.62 C 1 Hy0, F R A 51 Citronellyl formate 8.01 42 Terpenes
511 3-2-(1-Fl 2, 3E)FR EL A ) 4
- BERS .
17.61 C o H, 0 Menthone 5.10 i #2& Terpenes
a3 i
FIFRAS 4 15.34 CoH 0 A BB trans-Rose oxide 3.47 42 Terpenes
Pelargonium
graveolens 5 33.70 CysH,, FEAAIE Cadinene 3.02 I H52E Terpenes
6 23.16 C o H ;0 T Geraniol 2.93 5 H52E Terpenes
=) £ o el % 2y £
7 34.08 C,H,0, S THEFHE 2.5 AR
° Geranyl isobutyrate Fatty acid derivatives
8 29.55 Cy5H,, £ 714 Caryophyllene 2.22 5 H52E Terpenes
1 5.77 CH,L0, T Eugenol 19.70 IR RNFHIE
Benzenoid/phenylpropanoid
2 2.78 CoH, 0 IKALFFAE M Sabinene hydrate 15.25 i J#2& Terpenes
TEYY 3 3.15 CoHyO FHEE Linalool 13.74 W2 Terpenes
Ocimum 4 7.61 Cy.H,, R Cadinene 11.58 2 Terpenes
gratissimum 2.2 4- =1 3R BT
: T 5 et g , BRI FRAT =4
5 8.38 CHy0, f2lE 2,2,4-Trimethyl-1, 3-pen- 4.83 . o
L Fatty acid derivatives
tanediol diisobutyrate
6 7.17 CysH,, EF Cedrene 4.00 42 Terpenes
1 7.67 CH,0 W8 cis-3-Hexen-1-0l 20.17 MR Rt
Fatty acid derivatives
A I Ji s B A
2 16.77 C,H,,0, . el 14.57 . VR
cis-3-Hexenyl acetate Fatty acid derivatives
2,2,4- = -1, 3- R B R T A o
o6 M NEN 3 54.55 C,HyO, s 2,2,4-Trimethyl-1,3-pen- 6.59 ARl RRfis )
L Fatty acid derivatives
Rosa rugosa tanediol diisobutyrate
"Bao Bai' 3-2- M- 1-1 BT
4 8.20 C¢H,;0 X 6.14 )
o cis-2-Hexen-1-ol Fatty acid derivatives
Ttz RITRAT A=
68.13 Cy5H3,0, S 4.28 . L
16T Palmitic acid-13C Fatty acid derivatives
£ i " N
29.30 C4H{O; AR 2.93 HERRR

Benzenoid/phenylpropanoid

%?*E%”éﬁé R bR A AR ) T B )
IIHT AR RN R YAT RAA d

ATV 5 AT ¥ % W) TR A TR RN I AR X
R 5.77% 6.60% F10.64% . 1.44% ; JRIE BT Py 2k
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AT 25 S 5 Matlab B0 53 BT i 445K g4 9 Fh & it
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—2.46.0.01.,0.17,—1.49,—2.88 ] , BUA1EF (4.36) .
TP 105(0.93) Frlik (1.42) FIF I KA2%£(0.17)

RT:0.00 - 75.03

AFPFE IR RS MRE, BRSP4 105
Bl A RS R R AR A 31:7: 115 1, DA
3170 11 DRk A S04 105 etk fn g ot
REIEAFPF MY B HEATIR A, & 2 s R
BRI R 3R A R B A R hr E A TR
it — LW,

H e 3 RHL YR A I 2 T A R W R R A A
W A HE A 83.3 %0, BT 15 Rl K 1 4 i AX
R T A R T R 7 A 2 MK 5 1R 7.56 %45
TRA A 2] =B R I R A 0 A B o
TERE AR 43 18.63% .15.71 % F115.06 % .
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A—C: R 3 "4 F & Three biological replicates respectively .
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Fig. 2 Peak plots of volatile substance detection for various mixed leaves



SERAE S 11 R AR A W) PO B BN il 7 OB 5 81

®3 RAMAEMATEELZYST

Table 3 Analysis of the main volatiles in the mixed blade simulation group

% £ BRI ] /min TR FERY 2R AT &/ % FER YT B
No. Retention time ~ Molecular formula Volatile composition name Relative content Category of volatile composition
1 28.41 CoH,;50 FH M Citronellal 18.63 M HE2E Terpenes
2 19.14 CoH,;50 FZ i Eucalyptol 15.71 M HE2E Terpenes
3 12.24 CyoHyg a-JEHM a-Pinene 15.06 k52 Terpenes
4 45.61 CysHa, G H B-Caryophyllene 8.04 J#2E Terpenes
5 37.00 C1,H,00, ZRJE kT Bornyl acetate 7.56 N Wi Y) Fatty acid derivatives
6 34.16 C,oH,0 LA Verbenone 6.49 5J2E Terpenes
7 31.90 CH,0 W Citronellol 4.81 2% Terpenes
8 13.36 CoHys i Camphene 2.91 W42 Terpenes
9 15.23 CoHys B-TRH% B-Pinene 2.63 42 Terpenes
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Comparing volatile compounds in 11 plants with aromatic leaf and
simulating aroma of rose essential oil

PENG Tianhua, YOU Huiwan,SUN Shuwan, LI Yajun,RAO Yufei, NING Guogui

College of Horticulture and Forestry Sciences/ National Key Laboratory for Germplasm Innovation & Utili-
zation of Horticultural Crops/Institute of Flower, Huazhong Agricultural University,
Wuhan 430070, China

Abstract The headspace solid-phase microextraction combined with gas chromatography-mass spec-
trometry (HS-SPME-GC-MS) was used to qualitatively and quantitatively analyze the volatile compounds
in the leaves of 11 plants with aromatic leaf selected from 9 families including Rosaceae, Poaceae, Lamia-
ceae, Theaceae, Rutaceae and other families to study the possibility of obtaining the aroma of Damascus
rose essential oil with mixed simulation of plants with aromatic leaf. The results showed that a total of 78
major volatile compounds including 39 terpenes, 23 fatty acid derivatives, and 16 benzenoid/phenylpro-
panoids were detected in the 11 tested plants. MATLADB software was used to analyze and simulate the aro-
ma of rose essential oil to determine the mixed mass ratio of plants with aromatic leaf. The results of mix-
ing the leaves of Rosemary, Echa No.10, Fucalyptus citriodora and Pelargonium graveolens in a mass ra-
tio of 31:7:11:1 showed that terpenoids were the main volatile compounds in plants with aromatic leaf,
followed by fatty acid derivatives and benzenoid/phenylpropanoids. The group with mixed simulation of
plants with aromatic leaf ultimately obtained a mixed aroma similar to that of rose essential oil , mainly com-
posed of citronellol, geraniol, linalool, and caryophyllene.

Keywords plants with aromatic leaf; rose essential oil; volatile compounds; headspace solid-phase

microextraction combined with gas chromatography-mass spectrometry ; Matlab ; aroma simulation
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