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PERLSY, BIEWEREIE 3L Fh. RNIER R FLATAD 10 P, RER A M EMEY 4 P, B MmMHEE
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Comparative analysis of aromatic components from

different varieties of Osmanthus fragrans in Guilin
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Li-mei', QIU Shuo*!
(1.Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region, Chinese Academy of Sciences,Guilin
541006, China; 2. Guilin Research Institute of Forestry, Guilin 541004, China; 3. Forestry Bureau of Guilin,
Guilin 541001, China)
Abstract: In this paper, in order to investigate the difference of aromatic components in different varieties of
Osmanthus fragrans in Guilin, the volatile components and relative contents in flowers of twelve varieties were
determined by solid phase microextraction (SPME) and gas chromatography coupled with mass spectrometry
(GC-MS). The results showed that 49 volatile compounds were identified in twelve varieties, including 31
terpenoids, 10 fatty acid-derived and other lipophylic flavor compounds, 4 benzenoids compounds and 4
nitrogen-containing compounds. Andthe terpenoids numbers in different groups and different varieties all were the
most, and their total relative content of all terpenoids was also the highest(82.28%~94.83%). Further analysis,
there were the same six aromas constituents for all varieties, that is trams-f-ocimene, trans-Linalool oxide,
cis-linaloloxide, linalool, a--lonone and Dihydro-B-ionone. But there were some different aromas constituents or
different relative content for the same constituent in the different varieties, such as the f-lonone was not exist in '
Xiangyezhusha ', while it was the most abundant in 'Longhuai Jingui' (34.89%) . In addition, the major aromas

constituents and there relative content were also not the same completely in different varieties, such as the major
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constituents of 'Longhuai Jingui' were f-ionone , frams-f-ocimene, linalool, cis-linalool oxide (pyranoid) and
cis-linaloloxide; And the major constituents of "Yuetang Jingui' were f-ionone, linalool, dihydro-f-ionone,
trans-f-ocimene, aminocyanoacetic acid, cis-Linaloloxide, trans-f-ocimene and 2-aminobenzoate Linalool. But
the major constituents of ' Xiangyezhusha ' were cis-linaloloxide, linalool, frans-f-ocimene, y-decalactone,
trans-f-ocimene and octane . There were eleven aromatic active components determined in twelve varieties
altogether, and ten of them belong to terpenoids. Compared with other varieties, 'Longhuai Jingui' was the most
abundant in the total relative content of aromatic active components_(82.99%)  and the content of ocimenes and
the content of ionones. However, ' Xiangyezhusha ' and ‘Tianxiangtaige’were the most abundant than other species
in the total relative content of linalools Cabout 60% ) . Therefore, the terpenoids were the major aromas constituents
for all varieties of O. fragrans in Guilin. And there were some common and some different aromas constituents
existed in different varieties. 'Longhuai Jingui' was more suitable to develop products about ocimenes and ionones;
' Xiangyezhusha ' and ‘Tianxiangtaige’ were more suitable to develop products about linalools.
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KEAE (Osmaanthus fragrans Lour.) J& T ARJBEEl (Oleaceae) KREJE (Osmanthus) HEY),
R P R TS MR T A AR B R A 2D 1, AR 2 A DA S PR - S PR EE(O. firagrans
Lutes Group). R & #1#f (0. fragrans Albus Group). FHEE i Fh B (O. fragrans Aurantiacus
Group) 1 VU ZsA4E: F A BE(O. fragrans Asiaticus Group) (JE{E 25 Al ) HiA1, 2004) . 16 VU2 4%,
&N, RHEES T RIeTe—, £, RAUMFL T — (Wangetal, 2005). ##
et E S FEEWE R, BABR SN ERHMZHMEGR RS, 2017; BRFITEE, 2013).
WHEkiE, HAEPE S DA, J7 R LR SR T T RS ) S R AL AE T L)
X R T HAH . B2 A T84k (Aprotosoaie et al, 2014; Arens et al, 2015), H
AT BB T {E (Lapezynski et al, 2008; Lalko etal, 2007). % ith, 1RZHF 7 H 52
FEACAC T By, GnAE A Ao BRI 55 3 B (Wang et al, 2009; Wang et al, 2016)F1{¢ 7 & [H
() 50 % K ThBE I IE 45 (Baldermann et al, 2010; Zengetal, 2015; Chenetal, 2016). W57k
Ny BRI R BRI, R EAR. AR BE RN ITEAR, SEDEReAF
E—EZET. BWE(2009). FhVFEZEQ2012)M#)75 #(2015)%53) K% H HS-SPME 5 GC-MS HH
EARTI, 3 B DA [FIREAE d AP 58 25, 57 A 52 Fh &S s A R R IRIEEL. KN
AT, IR COy ZEEUSFRURIRIUEMESE K, RIG4EE GC-MS 70 Mk B oy (ol s,
2010; EFHIES, 2017; EHIEEE, 2015), XRLEHFFRIE THEATSH T EER. ZPM0H
K BRI SORG R sy, WEEHARA R R, X2 7] i S5 i
XAFE A FARE . ER2S5RNTEARA LR,

JUPREEAR R R X2 — (AR, 2003), 12 T E AL O R L 2 — (3
FAEEE, 2017). 2RI, A KRR EELELET B G D W, N T izt X FEE I AE
BT TE DL, AR SCEFFAERH X T2 335 00 4 ANEEE R R 12 DS Moa AR, SR
HS-SPME 5 GC-MS Bk VAR I AE I KAL), i — 8 70 M & i M A6 2 32 B 03 S
X ERZESR, BEEEHEEEY R I FE MR 2R, & E AL R AL m A2
JEFER, WONFEMEETE L) R IR L BB HR .
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PHR AR MM, SAE B R 1 R, Wi 9~12a, #42 11~13 cm, K
KR, REREH.
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Table 1 varieties and related information of O.fragrans

R1 RS EMXER

A FiE ET) Al AL B At AR KA R
Group Number Variety Origin Collection
L3 1 e JEEE S i AT
O. fragrans Lutes ‘Longhuai Jingui’ Guilin Lipu Longhuai
2 ML e JEEE S AR L X
“Yanshan Jingui’ Guilin Guilin Yanshan
3 iR JEEE S i A
“Yuetang Jingui’ Guilin Lipu Yuetang
4 Rk LB 51 Ty A
‘Jingiugui’ Zhenjiang Lipu Maling
R 5 PR JEEE S e ek S A
O. fragrans Albus ‘Dutou Yingui’ Guilin Linchuan Dutou
6 BRI AR JEEE S RNEFHS
‘Taoye Yingui’ Guilin Linchuan Wangjia
7 AR IR RNEFHS
‘Liuye Yingui’ Guilin Linchuan Wangjia
FHeE 8 ‘it IR RINNEERAS
O. fragrans ‘Guifeihong’ Guilin Linchuan Caigang
Aurantiacs 9 RIS IR RINNEERAS
‘Xiangyezhusha’ Guilin Linchuan Caigang
10 R PR IR RNNEERAS
‘Taoye Dangui’ Guilin Linchuan Caigang
Bt 11 CREFE R WL AT RNNEERAS
O. fragras ‘Tianxiangtaige’ Zhenjiang Linchuan Caigang
Asiaticus 12 ARt IR RNEFHS
‘Biansegui’ Guilin Linchuan Wangjia
1.2 REAEE

F- 2y [F] A 5k A5 B B 2% (35 Bl SUPELCO 2 &), 50/30 1 m PDMS /DVB £ B3k (3£
SUPELCO A #]), 6890N-5975B S AH L ilf- i it GC-MS (£ [H Agilent A #]), 40mL Tii%
WFE . KB EERE R AR H IR A R,

1.3 TEERASH GC-MS 4-#t

T+ AP REEEETN, fREEEE (L5 E9:00-10:00), RERFA T 20 ZiflL
Z= BT 25 mL THABEE T, A 50/30 1 m PDMS /DVB 2743k, T 40 ‘C FTRAZEL 30
min. FZESERJE, BURL4Ek, AN GC-MS #EFEL, @ Smin J5, HEREOHT

RS AE: HP-5MS £ B A% HE (30 mx0.25 mmx0.25 um); ik 0.8 mL-min!;
BANEAEZR (99.999%), At PR Ea6HIEAN 40°CLR+F 3 min, PL3
C-minLHERTHER 73°C, 44 3 min, LS C-min! JHEZE 220 'C, 1#FF 2 min.

RS AE: BERE DR EE4ERFLE 230°C, BTIRIRE R 150°C, W08 El, HTREE
70 eV, GC-MS &5 EN 250 C, FHEH N 40~450 amu (Caietal, 2014),

1.4 HRUEWERS LT

HRIEHEAE GC-MS ek B - LG 1R, AT 25 AN s 2 0 o 135 1], o B4 38 1) Joia i 25040
KH Xcaliburl 2 JRAE A, 5 NIST8 e fit (U brAE) B 1% & e EAT LU, R IHAR 48 22 AH [R]
FHEFE P T H IERI B ERE T (C8~C40) 11153 FL K PR B 1841 (Kovats® Retention
Indices, RI) Al NIST X3 b Xf i) o3 i 411 2% (R AH 56 228 SCRBEAT 1E— 0 e A s ARHE 28
FIRUE T A — i B8 A A5 S E R AR5 &
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2.1 EEAKHE XA [RIREAE Pl R 1 A B 2 2

FEARHLIX 12 NASE] S AL LA I Y 49 PP R 1 sy, 38 R M R I H AR LK 2,
ARSI W) 31 Fh, BRI S ILATAEYD 10 Fh, ZRIESAL S 4 FhATES BAL &4 4 Fh
SRR B %, A 36 B, HhmEER & 21 B, IRITR S HATAY) 8
Pl ZRIEBWAY) 3 FIOAIEENAY) 4 Fls AR S AEILERIN S 31 FPEk 2y, BLFEE S 23
T, REWTER B FLATAY 3 B, LA EY) 2 RS AL &0 2 Bl FREE SRS I E 29
Pl BAETEMGZSE 23 B, BRWTRR R ILATAY) 5 Bl IR G | A, RS Z L
G VUZERE P EERIRE A I 21 28 PRk 7y, BLFEBEIASE 19 P, NEWIER S FLATAES) 7 Fh, 2R
FRAE 2, AN EEENAY. WK 2 EFTLUEH, AR LAY BT
Aéﬂﬁﬁfﬁkﬁﬁ,ﬁ%‘wAWTXE&ﬁmﬁmﬁQE%E<&2w~m&%x

AV BIFEN & B R AR, TR AT MRS A S AR RN 1.20% 2
uﬁm,m%%%é%ﬁo&w%, TR G D E S AR 2], SRS 1.0%E
o
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Table 2 The category and the total relative content of volatile components in four groups of O. fragrans

e NG R B AT s ERNEY e
S AR SN o RIEFAE o FER LR
w R ) Fatty acid-derived and Nitrogen )
Terpenoids . . kY| - Volatile
Group other lipophylic flavor X containing
compounds Benzenoids Components
compounds flavor
&1E O. fragrans Lutes 21 8 3 4 36
U O. firagrans Albus 23 3 2 2 31
FHEE O. fragrans Aurantiacs 23 5 1 - 29
VU==EE O. fragras Asiaticus 19 7 2 - 28
SHU SSARRT 5 i Total number 31 10 4 4 49
and total relative content(%) 82.28~94.83 1.20~12.69 0~8.89 0~1.28 96.73~98.52

T ARFERKME
Note: “--” means not detected.
2.2 B XN R R o B R B RS i

WRIEAFAEY RIS &, K12 DMEE R ILE & A K- B -D ks I-E 0515
B, R-SEATTRRRE . ARRE. o RDEF - B RPN 6 P EEMEFE SRS (GR3 A
R4 ARAR[RIFREEZ 8] L AN [ dt P 2 [a) () 32 BEAE AT B A3 200 e AR & R 22 5%
- B -B AL SRR MR AR S B AN RS (6.45%~15.64%), H e &
m (15.64%); {ERREMMEERA MIHAREE" (8.81%) FEE M, HEWAMF 2%A 4
IAPHEER PRI N 7.60%~14.81%, ‘Srii4l” Hemns DUZEEEMA AR (10.15%)
T CREGE (3.83%). N-EAL SRR ATA WA B & B R, R iR R
THERME, T8N 522%~10.67%, ‘e’ &K, SE S EaREm
FhEERE 15.43%~18.76%; FEFHEMFIEENN 10.71%~23.18%, ‘MFM-Rkip’ S EHm; MU
FES R CRFAE A AR R 15.54%A1 12.81%. S-S0 75 FElE 7E 4 4 i R i
mwﬁ35%3ﬁ%mnwefﬁﬁmﬁﬁmsﬂ%mnwafﬂﬁmﬁﬁm34 iz
[ ZERIER, BRICa” MR REDT 52 16.57%H1 17.12%, 1 ‘BhHFHE" (2.79%)
NITE B SRR CREGHE M BEE 2 AMUEENSERS, B3 15.71%



A 14.61%. J5REELEFTA AL S A I & R Lhi sy, B PR ERAE A0 IR EET A2
10%4h, He¥mT 13.22%, “REGHK & (22.54%). o KD HLE S SR A& =
YIRS BAR, BRPHEEM AP Stidar Bmsh (6.78%), He 11 ANEMIIAE 5%. —&-B-
5K T WA (7] — i P PR AN 5] ot b 2 1) 22 K, 4 e e P PR AE XS 75 72 3.31%~13.84%,
LS Bem, WRITE AP S B RS BN 3.33%~10.88%; {EFT
FEMFIA 3.25%~9.14%; 2 ANDUZHE BRI E 5.0%.

L IME4LEIR, B BIRILEE 6 MEirsh, & il & FA ) — 28 3 217 Bl
gy WL SAE SR IEF EG0- B -2 ¥k B-URM . -5 AEREA ) (ki AL ) B -
HDWS 4 FPIEF Ry, Bl &mmn B R (22.05%~34.89%), ‘& &8
i, WRTA RS B RPN RMERE M AESE SRR
FEREEAY) (MEIETLD, 3508 6.58%F1 6.66%; ‘MEILARE" Al ‘IS S HE M
-FIEI RIS REEE, 4> HIEE] 8.89%A1 8.38%. AL AN ILA oAl 4 MhAEF Sy, H
Wy -SSR AN B - T AR ST S 8 4 BN 3.63%~9.37%F1 20.38%~24.65%. 3 AN FHEE A AP IS
A EFFEANR- B -2 ¥, (AACE B AR SHEERENIEFER (8.60%), HEmMs
EWER. WZE SRR E TR A 12 F, 2 FHE AR, Bra SR s,
WA 2-T IR CBEBRSE 6 My, KRB A SHBEMN 2- T KR IR (6.69%). M
KIME4AFILER], GH)UFS NS EAR] 1%, 1 HAE— A a2, T
BE R v - A E BEESE, M B EACE 1.00% /A4, (AT REXTREAEAE A IR
T — %€ TTHR -

R 3 SRR AR RIER RS
Table 3 Volatile compounds in O. firagrans Lutes Group and O. fragrans Albus Group (%)

A JELL G ‘RS KR kR AR
waEm e i i R H i i

Compound ‘Longhuai ‘Yanshan ‘Yuetangli ‘Jinqiugui’ ‘Dutou ‘Taoye ‘Liuye

Jingui’ Jingui’ ngui’ Yingui’ Yingui’ Yingui ’

2- TR LT
ethylcrotonate
T CEE Hexyl
butanoate
IECR T
Ethyl caproate
LR BB
Leaf acetate
a -k a [4-H3E-3-%
PR N E |
5-5M-Ta- 1 2£-5,6,7,7a-
M -4-— R
4-Indancarboxylic acid, 0.71 -- -- -- 0.70 -- --
5,6,7,7a-tetrahydro-7a-met
hyl-5-oxo-
(E) 2- CEREEARFE)
2- T IR
(E)-2-Butenoic acid, - - - 1.34 - - -
2-(methylenecyclopropyl)
prop-2-yl ester
PAAL B A i
4-Heptanolide
y -% Wl v -Decalactone 3.85 -- -- -- 3.63 9.37 5.93
[
Bus(2-ethylhexyl) adulate
[-2-ME T # 2 4-[2,6-—
He-3- [ 2E]-1,2,4- =15
-5 (QH) - TEE]]HE
TIAR T R R -- - - 1.60 - - -
Methyl-[4-[2,6-dimethyl-3
-[methylthio]-1,2,4-triazin
-5(2H)-ylidene]-2-butenyl

- - 2.06 - - - -



idene]methylhydrazinecar
bodithioate
4- [2- (S H-2- 2 IFHIEEE )
ZHIEL A
Phenol,
4-[2-(5-nitro-2-benzoxazolyl)e
thanol]-
2- AR AR L] -6- F L m] g
[i74
2-[p-Fluor
phenyl]-6-methylcinchoninic
acid
2-F K W R T A
2-aminobenzoateLinalool
AT R
Aminocyanoacetic acid
5S-Gk T
5-Aminoisoxazole
N-£H F e fle
N-Ethylmethylamine
3,3 AR B
3,3'-Thiodipropionamide
13455375t Octane
FEME Isoxazole
2- T HE
2-Pentylfuran
(Z2) 3-BE 138~
i
(3Z2)-3-Methyl-1,3-pentadiene
2-FE-1,3- 1 0
2,4-Dimethyl-1,3-butadien
e
(B) -3,7-—H3 -1,3,6-
FEH
1,3,6-Octatriene,
3,7-dimethyl-, (E)-
a-JR M o-Pinene
B-JR 4% B-Pinene
Ji- B - 4% cis - B
-Ocimene
- B -B M trans-B
-Ocimene
WG-S5 AR S (UL
%) cis-Linalool oxide
(pyranoid)
R
trans-Linalool oxide
WAL 55
cis-Linaloloxide
F5HEHE  Linalool
Ak Oxirane,
2-hexyl-

397 R -1, 1- 2
LIRHFEIR
Cyclohexane,
2-ethenyl-1,1-dimethyl-3-
methylene
X WA
Trifluoroacetyl-lavandulol
4-FHE-1,5-BE 0
4-Methyl-1,5-Heptadiene
1,5,5,6-V0 F3E-1,3- 30 O 0
a-Pyronene (6CI)
1,2,6,6-V4 FJE-1,3- R L0
1,3-Cyclohexadiene,
1,2,6,6-tetramethyl-
1,3,5,5-V4 FJE-1,3- R L0
1,3-Cyclohexadiene, 1,3,5,5-tet
ramethyl-

5.22

14.25

0.45

3.24

10.17

7.43
16.64

1.30

1.03
1.01

7.59
19.10

0.46

0.48

0.88
2.58

10.67

13.21

2.43

2.20

15.43

17.71

0.44

10.73

18.76
7.73

1.26

0.43

1.20

9.29

15.86
7.08



Y - 4% v -Terpinene -
ey
Neo-allo-ocimene
23-F %
2,3-Nonadiene
9- (2-FKFE ZRIE) -3,6-
ZHEEE9-Zj
Fluoren-9-ol,
3,6-dimethoxy-9-(2-pheny
lethynyl)-
3,5,7-=HH -s-=MJf
-[4,3-a]ittnE
3-Bromo-1,5-cyclooctadie
ne
3-RFEORNE
3-Phenylpiperidine
o-15 M a-Terpinen
a- %P o -Tonone
TE-B TR
Dihydro- B -ionone
B-44%' il B -lonone

2.07

0.17
0.95

3.31
34.89

-- 1.13
0.23

6.91
22.74

1.01
2.83

3.33
23.14

0.28

1.04

;B»z: «_» ,fﬁ%%;ﬁﬁ?muiuo

«_

Note: means not detected.
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Table 4 Volatile compounds in O. fragrans Aurantiacus Group and O. firagrans Asiaticus Group (%)

(laEg?)

Compound

‘trica’

R UE SN

“Xiangyezhus

‘Guifeihong’ ha”
a

Bt P
‘Taoye
Dangui’

REBK

‘Tianxiangt

aige’

A

‘Biansegui’

2- TR O TR
ethylcrotonate
THRCES Hexyl butanoate
IEC# I Ethyl caproate
LR EENE  Leaf acetate
a -k a -[4-FE-3- 0 4 K H
5-44R-7a- 1 4E-5,6,7,Ta- DU -4- R TR
4-Indancarboxylic acid,
5,6,7,7a-tetrahydro-7a-methyl-5-oxo-

(E) 2- GEFIEIRPIEE) 2- T /RN
(E)-2-Butenoic acid,
2-(methylenecyclopropyl)prop-2-yl ester
WAL BENEE  4-Heptanolide
v -ZEMfE v -Decalactone
. R ¢ Bus(2-ethylhexyl) adulate
[-2-3E T HE 4-[2,6- = HI3E-3-[ I R2E]-1,2,4- =15
-5 (2HD - EE]]F LS B R
Methyl-[4-[2,6-dimethyl-3-[methylthio]-1,2,4-triazin
-5(2H)-ylidene]-2-butenylidenemethylhydrazinecarb
odithioate

4- [2- (S-THHE-2-K HmME L ) 2,07 36]-2K %) Phenol,
4-[2-(5-nitro-2-benzoxazolyl)ethanol]-

2- DAL -6-FE S 1] TR
2-[p-Fluor phenyl]-6-methylcinchoninic acid
2 OR TR 95 AR
2-aminobenzoateLinalool
FIHF I 2R Aminocyanoacetic acid
5-G4 5 Sl
5-Aminoisoxazole
N- 56 F ik
N-Ethylmethylamine
3.3-ZH A B
3,3-Thiodipropionamide
IEE 48,3 T Octane

5K Isoxazole

- 0.40

1.11 8.60
0.76

6.69

2.82



2-JRFERRIR 2-Pentylfuran - 2.07
(2) 3-HH: 13-
(3Z)-3-Methyl-1,3-pentadiene
2-HRE-13- R
2,4-Dimethyl-1,3-butadiene
(BE) -3,7-ZFH%E -1,3,6-5F =0
(E)-1,3,6-Octatriene, 3,7-dimethyl-,
o-JRJ a-Pinene - - 0.84 -
B-J% 4% B-Pinene - - - 0.02
Jiii- B -Z#4 cis - B -Ocimene 0.28 0.71 3.67 1.89 -
J-B -B#¥# trans- B -Ocimene 14.81 7.60 9.29 3.83 10.15
i 55 A AR A (e 2L D
cis-Linalool oxide (pyranoid)
S-S5 trans-Linalool oxide 16.57 17.12 2.79 15.71 14.61
JIfi-42 4k 5 4% BE  cis-Linaloloxide 10.79 23.18 10.71 15.54 12.81
F5128E Linalool 16.43 19.55 17.22 22.54 20.81
A ¥ Oxirane, 2-hexyl- - - - 0.7242
3-MEH3E-1,1- 3R -2- 2R B Ok
Cyclohexane, 2-ethenyl-1,1-dimethyl-3-methylene-
=R L EAC L Trifluoroacetyl-lavandulol - - 8.10
4-FIHE-1,5-B 0
4-Methyl-1,5-Heptadiene
1,5,5,6-P4 F 4-1,3-3F L )
a-Pyronene (6CI)
1,2,6,6-P4 F 4-1,3-3F L )
1,3-Cyclohexadiene, 1,2,6,6-tetramethyl-
1,3,5,5-P4 F 5-1,3-FF L 0
1,3-Cyclohexadiene, 1,3,5,5-tetramethyl
Y -WidhM% v -Terpinene 1.56 - -
B B % Neo-allo-ocimene - - 1.44 - -
2,3-3 )% 2,3-Nonadiene 0.88 - - 0.29 0.84
9- (2-FFEZIRIE) -3,6- HHIL9-FjlE
Fluoren-9-ol, 3,6-dimethoxy-9-(2-phenylethynyl)-
3,5,7-=Hdk -s-=MeJf-[4,3-a] e
3-Bromo-1,5-cyclooctadiene

0.27 - - - 0.93

0.0382

6.74 2.62

0.40 - - - 1.29

1.39 - 2.49

1.77 - 0.75

0.3159 - 0.4201

3-ZKFEIRIE 3-Phenylpiperidine 1.54 - - - 1.17

- f % a-Terpinen 0.63 0.43 -

o-% P o -Tonone 3.78 1.19 2.45 0.47 3.96
TE-B KPR

Dihydro- B -ionone
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Fig.1 Comparative analysis of relative total content of aroma-active compoundsom in different varieties of O. fragrans
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