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The Chemical Composition of Volatile Oils from Leaves of Three Species of
Lirianthe Spach in Magnoliaceae and its Systematic Signifcance

SIMA Yong-kang', MA Hui-fen', XU Tao’, YANG Ji-yin>, ZHANG Da’
(1. Yunnan Provincial Key Laboratory for Cultivation and Exploitation of Forest Plants; Yunnan Laboratory for Conservation of Rare, Endangered &
Endemic Forest Plants, Public Key Laboratory of the National Forestry and Grassland Administration; Yunnan Academy of Forestry,

Kunming Yunnan 650201, P. R. China; 2. School of Life Science, Yunnan University, Kunming Yunnan 650091, P. R. China)

Abstract; In order to better understand their value for systematics, the constituents of volatile oils extracted with
SDE from the leaves of Lirianthe delavayt (Franchet) N. H. Xia & C. Y. Wu, Lirianthe odoratissima (Y. W. Law
& R.Z.Zhou) N. H. Xia & C. Y. Wu and Lirianthe coco (Loureiro) N. H. Xia & C. Y. Wu collected from Kun-
ming Arboretum were analyzed by techniques of GC-MS-computer. Thirty-eight compounds were identified from the
three kinds of volatile oils extracted with SDE, of which 30 compounds were from Lirianthe delavayi (Franchet)
N. H. Xia & C.Y. Wu, 29 compounds from Lirianthe odoratissima (Y. W.Law & R.Z.Zhou) N. H. Xia &
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C. Y. Wu and 22 compounds from Lirianthe coco (Loureiro) N. H. Xia & C. Y. Wu. The identified relative con-
tents of the three kinds of volatile oils are 86.98% , 97.94% and 78.97% respectively. The chemical profiles of
the three kinds of volatile oils differ more or less from one another and they contain 15 same constituents such as o-
Pinene, Terpinen4-ol, ¢-Muurolene, «-Copaene, «-Chamigrene, 1, 3-Benzodioxole, 4-Methoxy-6- ( 2-pro-
penyl) -, Cadina-1 (10), 4-diene, trans-Calamenene, «-acorenol, Isocaryophillene, Spathulenol, 8-epi-ga-
ma-Eudesmol, . tau-Cadinol, . tau-Muurolol and a-Cadinol. The results of cluster analysis and component abun-
dance similarity of volatile oils from leaves show that the three species formed two large clades, of which one clade
includes Lirianthe odoratissima (Y. W. Law & R. Z. Zhou) N. H. Xia & C. Y. Wu and Lirianthe coco ( Loureiro)
N. H. Xia & C. Y. Wu, which are the most affinal to each other and form a sister group, and another clade in-
cludes only Lirianthe delavayi (Franchet) N. H. Xia & C. Y. Wu, which is less affinal to the two former species.
In a sense, the results strongly supported the division of the genus Lirianthe subsection Lirianthe including Lirianthe
odoratissima (Y. W. Law & R.Z.Zhou) N.H. Xia & C. Y. Wu and Lirianthe coco ( Loureiro) N. H. Xia &
C. Y. Wu and subsection Youtania Sima & Lu including Lirianthe delavayi ( Franchet) N. H. Xia & C. Y. Wu,
which was presented by Sima in 2011. In summary, the chemical profiles of volatile oils from leaves may be used
for the classification of species, even the upper taxa of Lirianthe Spach in Magnoliaceae in a way.

Key words: Lirianthe delavayi ( Franchet) N.H. Xia & C.Y.Wu; Lirianthe odoratissima (Y. W. Law &
R.Z. Zhou) N. H. Xia & C. Y. Wu; Lirianthe coco (Loureiro) N. H. Xia & C. Y. Wu; volatile oil; gas chroma-

tography-mass spectrometry
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100g, 451 1 000mL [REHEH, i 500mL 7%
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GC %&fF TR-1 MS A XK EHMEH (30mm x
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AR LR (BRI ) . PRILReiEE, T
DIARZE 5 HUbs 1L K 22 A3 AP R IEOAR 2 JR A v 2
Bl
2.2 MERMLERS

I3 A 22 B S AR E i (R
1) A, IIE2, BHFEREMBEFEAL 3 FgAZ
BRI IL oy B M e 38 FRE LMk S, Hob,
INE2F 30 f, BEAKRZH 29 Fl, HEKREH
22, oy B R MY R & B Y 86.98% |
97. 74% M1 78.97% .

TEVAK 228 3 i 38 R R L&,
WE 2 ELHEEEMFERSA a-H R
(28.82%) ., — X M (8.84%). 3-fil #1 ¥
(6.63%) . a-/KiTks (4.9%) . oM (4.24%)
H30 Mik G, KA oA ] B
(28.82% ) . =M (8.34% ) . 3-MIHIE (6.63%) .
BORLMORS (4.13%) |
dimethyl-3-methylene- ( 1.97%) # . gama. -#% I fig
(0.88%) 6 Miba¥y, GitE ik s0.77% , BAFA
2 FEERMAC O adKITH (36.68% ) | o-
M (7.05%) . 1, 3-Benzodioxole, 4-Methoxy-6- (2-
propenyl) - (6.72%), 4 (10) -4 (5.26%) .
4 (10) -MUkVR (4.55%). 1 (10), 4-F:Fa — &
(4.54%) 529 Mk, Hrahf oA 3-8
(3.13%) F1P4 (8) -#iff —M& (0.92%) 2 Ffbs
Y, BIFEEN4.05% , "WERZMWFEH ML

Cyclohexane, 2-ethenyl-1, 1-



10 T

How H %

2018 &

TR - (33.81% ) . 1, 3-Benzodioxole,
4-Methoxy-6- (2-propenyl) - (7.84% ). 1 (10), 4-
AT (5.42%) . o-JRM (3.19% ) . LA
B (2.92% ), a-FLFAEE (2.66%) %5 22 Fiib&

RT: 0.00 -68.78

Y, Hrophf s R K S (2.03%) 1 Fiik S
Y, & 2.03%, NhEEwE, ILE
LH IR KA G Y, HAE &
i SEEER AR LR FHAR LA,

100 o NL:
6.01E8
90 TIC MS
syl2
80 2118
8 70 24.05
=
<
S 60
2
5
2 50
° 47.15
2 40+
il |
& 30 16.76 27 .34 398 4259
53.63 63.75
i : B UL
20 e, 31.55
10 -
v .rr— r rr rttrrgprrrrrrrrrJprror1rprrr.rrrrr1r|1r.rrrrprr1r1rJr1r1rr|rr1r1 111111 11 1T T T 7T 1T
5 10 15 20 25 30 35 40 45 50 55
Time (min)
RT: 0.00 - 68.78
4.12 NL
1004 6.25E8
TIC MS
909 xxm 2
80—
o 70
2
5
© 60
2
K
2 50—
°
Z 40
©
v 30—
20—
10—
0 T T T — — T —
5 10 15 20 30 35 40 45 50 55 60 65
Time (min)
RT: 0.00 - 68.75
4.10

100

90—

Relative Abundance
I
=
1

NL
6.23E8

5 10 15 20 ‘30‘ i ‘3‘5‘ i 40 45 50 55 60 65
Time (min)
B1 LWEZ, BEAZMEERZAMIZERHR GC-MS EE
Fig. 1 Total ionization chromatogram (GC-MS) of the volatile oils from leaves of Lirianthe delavayi,

Lirianthe odoratissima and Lirianthe coco

F1 BAZE3IMEVHHELZHESRESE
Tab. 1 Constituents and contents of the volatile oils from leaves of the three species in Lirianthe
o) Gﬁ%’ﬁffﬁﬂ e Mﬂl%%ﬁjfl éa\it/% _
/min IE2  BHEARE KERZ
1 16. 98 a-JRM a-Pinene 4.24 7.05 3.19
2 19. 34 a-7K Fri a-Phellandrene 4.9 36. 68
3 19.53 =¥ Tricyclene 8.34
4 20.39  4(10)-fUlAA4% 4 (10) -Thujene 5.26 1.62
5 21.17  a-H M a-Myrcene 28. 82
6 21.59  2-fUI#A4 2-Thujene 2.45 33.81
7 22.43 3-E i 3-Carene 3.13
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2k 1
ey PREILT ety W TR E 3 H %
/min " IE2  BHEARE KERZ
8 22.61 Tricyclo[ 2,2,1,0(2,6) |heptane,1,3,3-trimethyl 1. 88 3.85
9 23.43  3#AM-Thujene 6. 63
10 24. 11 c-1if S c-Terpinene 2.20 3.58
11 25.73  P-4(8)-Mfif /% P-Mentha-1,4(8)-diene 0.92
12 27.34 Cyclohexane ,2-ethenyl-1,1-dimethyl-3-methylene— 1.97
13 31.46 i <4 % Terpinen-4-ol 1.38 4.55 1.85
14 37.11  EERHIPH Safrole 4.13
15 .15 1H-Cyclopropal a] naphthalene, lac,2,3,3a,4,5,6, 7ba-octahydro-1 , 129 100
1,3aa,7-tetramethyl-
16 42.79 Ly ( -) -Aristolene 1.50 1.23
17 42.87 £ 4% Longifolene-( v4) 2.03
18 42. 86 A 414 Caryophyllene 0.55 2.28
19 44. 50 231147 Patchoulene 0.72 0. 68
20 45.32 g—*ﬁfﬁ ¢-Muurolene 0.49 0.50 1. 81
21 45.68  a-#HU a-Copaene 0.17 0.71 0.99
22 45.77 &-J T4 e-Selinene 0. 64 0.58
23 46.07 (+)-MIWU (+) -Ledene 1.15 1.34
24 46. 37 a-TER a-Chamigrene 1. 49 1. 18 1. 96
25 46.54  FEWIWUG Isoledene 112 1.28
26 46. 85 1,3-Benzodioxole ,4-Methoxy-6-( 2-propenyl ) - 1.94 6.72 7. 84
27 47.05 1(10) ,4-FE:AS — 5 Cadina-1(10) ,4-diene 2.10 4.54 5.42
28 47.44 Jz K -F=E H E Jfi trans-Calamenene 0.40 1.33 1. 87
29 48.78 1(10) , 11 -7 M — I Eudesma-4(14) ,7(11)-diene 0.39 0.34
30 48.98 a-E T 5 a-acorenol 1. 18 0. 81 0.97
31 49.22 SEATIE Tsocaryophillene 2.46 1.57 2.49
32 50. 37 LT S Spathulenol 0.91 2.05 2.92
33 52.17 . gama. -FZM [ . gama. -eudesmol 0. 88
34 8-epi-gama-Eudesmol 0.84 0.54 0.71
35 52.85 FIA L P Epizonarene 0.55
36 52.90 . tau-FEAA P . tau-Cadinol 0.47 1. 16 1.21
37 53.05 . tau-R P . tau-Muurolol 0.53 0.94 1.32
38 53.65 a-FEAAEE a-Cadinol 1.98 2.53 2.66
He 13.02 2.26 21.03
ait 100 100 100
. K22 (Lirianthe delavayi ) . BB AR (Lirianthe odoratissima) . WA AR (Lirianthe coco) ,
NS B A A 2 U 2R (R 2) R2 BAZRE 3 MEYMHHELHSH
FH, FE NAREIE (40.47% -65.02% ) . % FERURSE
S K (18.10% —29.66% ) Fi S Tab.2 Main constituent types and contents of the
N latile oils from leaves of the three species
6.07%-8.84% ) e, H | % v
( j:vo . 6) iﬁfﬂzn%ﬂ EP’ - ﬁ%fﬁﬁﬁ in Lirianthe %
B St T e N s e
S > >, N N =] RIT Ea =]
N S I L S L B A i

YR A o L =Y, TEOR 2R 3 MEY) IE2  62.81 18.10  6.07  13.02 100
W, PSR S W S R 40.47% - 65.02% 2 B 6502 24.71 8. 01 2.26 100
B, HE & TFRAEEEXLEEY (18.10% - WAEARE 4047 29.66 8.84  21.03 100

29.66% ) RIS,
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R3 BAZRE 3 MEMHHELBUEERS
HBHZERUBSER
Tab.3  The similarity percentages of component abundance on

chemical constituents of the volatile oils from leaves

of the three species in Lirianthe %o
S hE = B A BAEAR
E= 100. 00 40. 28 32.53
AR 40.28 100. 00 46.90

WAL 32.53 46. 90 100. 00

2.3 FRE9MEMLLUE

A 22 )@ 3 Fiie 4 45 5 i s o i A 0 22 i
FRUE R (£3) B, BEARE SREFEAR L HEM
L, o ZEAIA 7030 46.90% , MEfl5l

0 5 10
1 1

T AR AR, 45 2 BE AL B 40 50 3l oy
40. 28% H132.53%
2.4 FHEGEZKE

R RIE T R IR, TCI LA & I A2
A3 TC 2 G A S SR X B i 4l 0-1 ARifELL
B A IRk, AR B — B RIS R A
WREPRIERE (F2) &, £ 0-1 ML,
4 AHEEEA h 1-0=1 B, ¥ A 2RHEY
(OUT) 4rky3 2%, B2 1R, RIAT DK BOR
ZJEAEYI 3 AP IX o MAE 1-25 FEESYE
BIZE & ME B 25 -1 =24 B, K K2 JE MY
(OUT) 4rAMZE, —REFHEEFARLMEFA=
WRIRRE, 1 — 2B {EHEIL £,

15 20 25

2 IEARZERE 3 MEMHRERIKNERE

Fig. 2 Dendrogram of the three species in Lirianthe
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TEE . 8-epi-gama-Eudesmol | . tau-FEAABE | . tau-AK
DA o-FEAAEE 15 Bh, T 2 AT R B AR LA A
ZIAWE WA 4 (10) -MFHE . 1H-Cyclopro-
pa [ a] naphthalene, laax, 2, 3, 3a, 4, 5, 6,
7ba-octahydro-1, 1, 3ax, 7-tetramethyl-, %¢ I 4%
F(+) -BWUR 4 B, 10 E 22 a-H R =36
Ji . 3-MIkAME . FEREIHRS . Cyclohexane, 2-ethenyl-
1, 1-dimethyl-3-methylene-Fl . gama. % - Ji 6 Ff fif
AIEY ., BEARLH 3-EHA P4 (8) -Hifr—
I 2 PG . R HAT RIS 1 FhphAy
&,

WA 22 Jm 3 R A 4 AL A i Y S AR
L, EEWI AR (40.47% -65.02% ) . 1%
KiE R (18.10% -29.66% ) Fl 2K R % k2K
(6.07% -8.84% ) “Ffb5 ¥, i HA GG
(0 W I TR SRR RO HR RS A
PR,

Ly 22 8 43 A 2 i A I O B IR ARG
HAA ey i SRR MR, e A
WEYh, a-HERF R & R B

Methoxy-6- (2-propenyl) -,
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FAREEL, T . gama. - 2 D) 2 5 2 A1) R AR A8 A
., AT AT A AR L IR w2 (KA
16) 1 R A 2R A O SY LA IR S A S gk
RAEACE PRI IS FIAR R & i L A 22 57, (H7Efk
YR L4 R 2RO — 3, X2 R 0,
SR SEIR ARSI N R R E R A
Koo Hirr ) FH LAY 22 SR B TSR I DRI SR AR M
SUFCRAERHH SRR Y B, foln, BB AR 24 5050
MR, WAMEE R A A A A R,
ZERIRAER A = A SRR R i A A 8
JERE, BWEARICR A = mE BRI ARE 1355 5 7
A, ZTRAEARE (KEHE) SRR, BR
WRMESE SASCHR A BRI AR (=# A
Bl E B ), fHR SR IR WA TR

R T ARUEA B RO TT EU b, AR SR SRR R 7R
[ — R PN SR TR — i B S AR A e ) o 855 o
e KT REHBHERR T P85 PR T RN 4 2 Tl Ak 2
BATIRENR, R, AT LA AR SO S AN [ R 2
(i) P42 A 3 A2 B o3 B HE B i B 25 0 R AR A B 1Y)
AR B s AR R R [R) I B, T & A
ST AR IR AE — e R I e T X S 2 ] 5
GRAMIIT ™ AR E 3 FiE Y % & Ak
ST AEHIE S A SR, B & AR AR R Y
WHAEY, WAEMMANEY ., EHEE
2 B AR L, 3 FAd 4 (] 4L 5 2 B 43
EMNKEPNHEF REBHEARZESHEFE A
(46.90% ) >EHFARZEHILNE (40.28% ) >WHEF
KRZEHIE L (32.53% ), 454 A Bk HE%) 1
12 BAAE R MER , B/ AL 5RO AR LR
BFEARZG I E WA Z A 540 T K
o, EANTH R 0 A A B 2 R S O RAREE
U, i EARZE SR ERZNFEEXREN
YL, MEEAR LG E L HS L RET
ARIEAUIKT-, 45 2 Ak 22 o 2 R 2% 00 R A
KB, NRI TR RE (B 2) &, o
PR 22 @ IX 3 Ao AR, — i ds
ES SEN yo L i N R N 7 7 N
1M 73 — A5 5B/ A 2 AR AR 22 SR R R A
BOMHOE A I 2%, X — 450 5 R Do RD K
FEAR LR EA LG I E 2R A IR
—8, fE—E R A DO A R
WA (LFEBERZMEEFEAR =) MLEALTH
(AFEIhEL) BRI, BER, M MIb2E R
K Fr i 22 AR =R Y AR R A —E

ARG EE S, ATATEAR ZR R A G
N SR =, S ¥ {7 2375 NN/
(EEES VRSN

Fujita"*" IA S ZERYI AR oS il 16 & 0 T it
FEEATIY . QR ERXRE, B4R MEGETEIE
J ik e v Ak T R I b 7 ) Ak S P LU AL T s ) Ak
BYRAFIELRLEY W5 (R AR LA
Ypil ik 2 R & 42 ( mevalonic pathway ) &
B RRE R A R S L (A L
FEWEMR geranyl pyrophosphate) 43 32 B9 7= ¥ 1 £ 21
R G YR G () FAEFR farnesyl py-
rophosphate ) IR, K i, HERALEY) =
JFARH, ARl S W Ay e sk R i
WNRGE LB I, GRS 3 Fdady b, i
HALE W& TR 40. 47% —65. 02% 2 6], B @ K
R FAGFmE LG &R (18.10% -
29.66% ), LAl HEWRT H Ll A0 S B R 1A
RS I ZEIE . NI B Y& i 2
BA, BARGA R =AY G B R HE R
el £ (44.71% ) >BEAR2E (40.31%) >K
BARE (10.81% ), Hr, 10 E 2 2R EI R,
TR AR 22 SR b b i Fl, WIEZS BR, R2RHE
PITEAS AR B S EFRREAR, HE
WIREWHE-TCE, AP RHDHE I B — 2T 407 1)
T, RN, BEZESR— RO R
BREZBOMAREE -2 Mg, Ik =2 HTK,
INEL, BRI B, B S, AR
BURTIB A 228 . N6, RE @R,
RO BRER 2-7 B, BABZMIEGHER, £E
SO S TR RS (Manglietia Linnae-
us) FHYAREBL, RECH BRI FSE BA A
ZH/INTRAR, B, AERBCRI T B e A
idhy ke NTE 24 N i A L U N (T E IS
o, BOEIRER 2 M, BABDWIERIEIR, 25
2R, EARZEZ AR, /B 1
R ILE BT E, B)F A T2
i, BHEUNMEE A6, ORISR 2 B, R
AP IRIR R, it enyFe, DL Earbr R
B, K22 JE 3 Rl A 4 i A 2 i 2H
FEOE T HE 5 0 DA S 2 2 AL 0 HE Py 25 SR S ARSI AR
PERFTHE RV AR — 2, R DML AR EIE 2N 53
T4 TR 28 3 MY Z A 1 R 58
KREKRFR,

ZE TR, BOR2JE 3 PP R A 2R



14 i

How H %

2018 &

RIS A A, A S AR RS R A
EY, WASMMARSY) ., HEZ MR
or RO 22 5 W b HAT — e B S b A5 R 2R
G IeE i a, LR ARGl e 1T, At
ZAERPSNTA R, 2000 2 1 25 8 i IR
W7k, IR F AR, BT B E
T E IS TG 2 SR i — LR e, 55
Hb, MR AL S R A AR T — E R
AR BT b ] SR O AR A, T AN [R] 28 72
& YRR AL SC R W AT E—E B B DB AR
ML XM TIOR8 TR R R B RAR,
SR, AUHAAL G S, XA LS YRET
s HrtE Uk e e HRICELEYITh, A2
DRGSR AR 22 SR 48 SRR AL 5 )
B T AR R 22 J8 S 20 14 SURE AL 5 7
HOARTRIZREME A Wy Rl A AL G R 2 R AR RETR /R R
ZREEARZBITAYREIN R LT RR? WX
LE B | T BAE B A AR rh T R B
ZEIITT, Gk OB E TR

SE Lk
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