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Abstract; The constituents and their relative content in aroma from pistil-stamen and petal of Magnolia
officinalis Rehd. et Wils. at stages of initial flowering, petal expansion, full flowering and the end of full
flowering were analyzed and compared by solid phase micro-extraction and GC-MS technologies. The
results show that there are obvious differences of constituents and their relative content in aroma between
pistil-stamen and petal at different flowering stages. Aroma from pistil-stamen and petal respectively
contains 52 and 37 components with a total number of 67 components. In which, relative content of 1-
methoxy-3, 7-dimethyl-2 , 6-octadiene, 1-geranyl ethyl ether, D-limonene, camphene, myrcene and
caryophyllene is higher. At initial flowering, petal expansion, full flowering and the end of full flowering
stages, there are 26, 26, 27 and 24 components in aroma from pistil-stamen and 22, 19, 16 and 21
components in aroma from petal, respectively. And the common components in aroma from pistil-stamen
and petal at different flowering stages are 1-methoxy-3, 7-dimethyl-2, 6-octadiene, D-limonene and
caryophyllene. The components in aroma from pistil-stamen and petal can be divided into eight types,
viz. terpenes, alcohols, arenes, ethers, aldehydes and ketones, esters, alkanes and nitrogen-
containings, and the common types are terpenes and alcohols, in which terpenes are the main
constituents. Pistil-stamen and petal of M. officinalis both release more terpenes at different flowering
stages and their relative content appears the trend of firstly increasing and then decreasing with the
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development of flower.

According to organoleptic evaluation and GC-MS analysis results, it is

comprehensively judged that terpenes are the major components in aroma of M. officinalis flower, and
petal is probably the most important part for releasing aroma, while pistil-stamen plays an assistant effect

on the releasing aroma process.

Key words: Magnolia officinalis Rehd.
constituents ; GC-MS

JEAN ( Magnolia officinalis Rehd. et Wils.) A %
J& (Magnolia 1.) % "I A, B H= B8 R 32 225347 78 )Y
N BV REEB | SN AL B AN AR AR AL vEER | ) e v
A AR AN PH AL &R VTG b E A5 2 1L b DX, RS e AR R
PERURITI T AZG S FERI A6 2 A JEE AN AE
B RAR Y 05 7 R, B AR 9 Tk, v
FAATT MO e BRI A S RE

W58 8 XA 25 ( Paeonia lactiflora Pall.) | B g
( Chimonanthus praecox (L.) Link ) Y3 ( Rosa rugosa
Thunb.) IS ( Camellia japonica L.) %5 B A5 WL B M H
(B AL I A A U AT TR A
GEE S AT HE2Y HT B — SE Akl Wy 04 A6 A A U o3
FTAHT 0 AR R T GC-MS HEAR X &
FMERY 3 A Mo - T T 204 ABBIFTE R 5 T4 AE
5 O B AR A Ao TR G A IR

B AN [ AR I SR A AL A (] 357 14 75 A 20 L
R A X TFTE JEEANE AL R A=A P
AR S B A SR A D AR A S L0 8 R s P o A
FEE L, DA, PR R AR B HURT GC-MS 44
IR AN [ 46 5 JEE A S e 55 70 A6 8 A = 2H B0 o3
FOARXS & B AT T SO 347, IR AR SO o3 1Y
If s AR A R AR SE IR AME RY 25 31 1 5 & Uy
1 28 S AR H ARSI T % A1) FH B AL RS

1 MR %

1.1 ##

SEYS AR AN R A B JEAME , B o E ROl R
SEMF S e BT MO I 58 T R 22 el AR R AL O 28
SEERAERE R ANAE 43 hy 4 AN 3 00 46 30 (8 A
TEAEREWG G A AA BTy, AL TER 3 BL/INAL, A6 25 B
FESKANG ) AT (AP AE IR S TT | 5 A6 e L 5k
G R BB MR AN T, DR 2 T 2L R
LTI D) R AR (JEIRE 20K TT | M AL AT
Ji& (N ECAETRAIMERT B S A AR SR A3k 1 B A

et Wils.; flowering stage; pistil-stamen; petal; aroma

NG ) s AR R I (BB R TR i vs , fE 25 2
B A SR AR T I 2R )

1.2 FHik

1.2.1 FARARBRYORRTG E  JEFMEZRIYILE
1 R BRI B A R T Y H B R AR YR T
KI119:00,15:00.,17.00 FI¥K H 9.00 £ 47, R Pix —
A EPEIX 4 I BOR AL TR R R 505 T 1))&
FMESS , BEAITBOREE 3 251K,

AELR BT 43 B Bl 85 FAE I 2 3843 Kt [l — st
BERSENY 3 A6 1) M I 55 A0 AL I 5301 TR A I i e By
T FEATIRS) s FREUHERESE 3 o AEIE S g, 2R FH & AH 1
ARG o ) B UM I 35 B A6 I B SR 2 B 4
25 C 4T, R EAE 65 wm ) PDMS/DVB #Hk
I 30 min, SR 5 5 AR S AR IO A AR (3 -
FERE AN, #11% 5 min J5 4T GC-MS 2347
1.2.2 GC-MS 9 # 7 % KH Agilent 6890N S A
IEL/5975B Biik {#E4T GC-MS 20 #r, (i A
HP-INNOWax B4 (30 mx0. 25 mmx0.25 pm) ,

GC-MS 73 Hr &5 F . A i A<, i 1. 0
ml, - minfl; ﬁc’)?ﬂ/ﬁl, 50 C 1%+ 5 min, i
3 °C « min”' AYHCRTHR E 210 °CHAEFS 5 min; JEEE
FHRE 250 °C & F IR 230 °C 32 FHEE 280 C,
MS DY 2% FT i BE 150 °C; #2505 208 I, P RER
70 eV, X5 BT i 4T Fl 40 ~ 550 amu,

1.3 HESH

FRAE 3T R 5008 A GC = MS A7 7 R 508 22 1) 46
KGR 25 o AT %€ 5 iz B T i i AR —1k
BT A WA AR

2 HERFupA

2.1 AREHEMEESINERESARK D D

FRAE T3 48 A GC —MS s 74 B3 B4 1 1
KA, e LM JEEA ) e 8 RN A IR S H 4 i)
H 52 137 Ry, it 67 RSy, A AL I E AR



44 W) WU S O OB 2 R 5500 %
W e S AL e TP 4% A R AR R S B LR 1, 10% ; Hrp 4 -SRI 28 IE+ Rkt ke D-
2.1.1 S AAemsiy HELAIL AL FEEIOAN SRR, YWIE 8% LI L, JEIRE MM

IS AR SE L AG I Hh 26 MRy, EEON T A
R R R MBS, AR SRR T

TS PG M 26 Flsi sy, LA 5 2 A% F ke 251k
BN R AR RIS DR R

F1 AEEHEMEEEMEBESHWERRS REHAT &2

Table 1 Constituents and their relative content in aroma from pistil-stamen and petal of Magnolia officinalis Rehd. et Wils. at different flowering

stages1J

e TEAIRENIMEMERS h RIS St/ % AR RAEIIAE P AOARR B %
Wy 71 H ],/ min Relative content in pistil-stamen at Relative content in petal at
Component Molecular Retention different flowering stages different flowering stages
formula .
time I P F E I P F E

(1S)-(-)-a-pinene CioHyg 4.85 4.11 6.27 - - - - - -
(1R)-(+)-a-pinene CioHyg 5.01 - - 3.80 - - 5.45 9.44
a-pinene CioHe 5.09 - - - 0.93 0.22 - 4.80 -
camphene CioHyg 5.78 3.79 10.56 2.36 - 0.48 5.73 4.03 -
(=) -camphene CioHyg 6.02 - - 1.37 - - - - 3.38
B-pinene CioHyg 6.10 1.59 - 1.68 - - - - -
sabinine CioHye 9.14 1.36 - - - - - - 1.73
myrcene CioHyg 9.48 - - - - 1.81 16.20 6.57 -
D-limonene CioHye 10.23 8.40 9.48 14.95 6.10 1.57 7.78 13.35 11.21
4-methyl-1-( 1-methylethyl ) -bicyclo CioH;s0 10.81 - - 2.96 - - - - -
[3.1.0]hex-2-ene
B-phellandrene CioHyg 10.94 - 3.17 - 8.47 - - - 4.19
(+/-) -2-methyl-1-butanol CsH,0 11.01 - - - - - - - 9.16
2-methyl-1-butanol CsH,,0 11.03 - - - - 0.29 3.70 8.72 -
styrene CgHg 12.89 - - - - - - - 8.65
O-cymene CioHyy 13.37 - 1.79 1.55 - - - - 2.91
1-methyl4-(1-methylethyl) -benzene CioH, 13.40 2.26 - 0.45 5.10 - - - -
terpinene CioHye 13.69 0.88 - - - - - - -
(Z)-3,7-dimethyl-1,3 ,6-octatriene CioHye 13.79 3.04 - - 0.80 0.83 3.28 3.09 -
(+) 4-carene CioHyg 13.84 - - - - 0.71 - - -
1-heptanol C;H,c0 16.92 - - - 0.86 - - - -
p-cymene CioHy, 21.97 30.73 - - - - - - -
1-methoxy-3 ,7-dimethyl-2 ,6-octadiene C;;HyO 22.18 0.58 4.17 10.08 1.10 49.56  21.00 18.41 11.41
copaene CisHyy 22.20 - 1.56 - - - - - -
a-cubebene CsH,, 22.34 0.39 0.32 1.29 2.04 - - - -
1-methyl4-( 1-methylethylidene) - CioHe 22.45 0.34 0.07 2.91 - - 3.54 3.44 1.96
cyclohexene
(Z)-3-hexen-1-ol CgH}, 0 23.14 0.55 - - - - - - -
tetradecane CiyHyg 23.51 8.63 - - - - - - -
(1a,2B8,5a) 2-methyl-5-(1- CipH;gO 25.47 0.93 - - - - - - -
methylethyl) -bicyclo[ 3. 1. 0 Jhexan-2-ol
acetic acid lavandulyl ester C,Hy O, 26.17 - - - - 0.10 - - -
pentadecane C,sH;, 26.40 12.83 - - - - - - 0.64
[1S-(1R*,95%)1-10, 10-dimethyl-2, 6-  C;5Hy, 26.92 - 0.29 - - - - - -
bis ( methylene ) -bicyclo[ 7.2.0]
undecane
acetophenone CgHgO 28.45 - 7.99 0.55 2.48 8.01 1.69 6.96 3.04
1-geranyl ethyl ether C,Hy,O 28.58 4.96 - - - 28.45 19.90 18.12 8.27
a-phellandrene CioHyg 28.78 - - - 1.75 - - - -
(E) -B-famesene CsH,, 28.99 - 1.65 - 2.03 - - - -
nerol CipH;30 29.03 4.21 - 2.62 - 0.77 0.45 - -
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%% 1 Table 1 ( Continued)

ppeg  PEANFIEBIMERESS PO M Bk % AEASRAESIAERR R RO MR i %

WAy a1 e [/ min Relative content in pistil-stamen at Relative content in petal at
Component Molecular Retention different flowering stages different flowering stages
P formula .

time I P F E I P F E
(Z,2,7)-1,5,9,9-tetramethyl-1,4,7-  CjsHy, 29.24 - 4.71 8.74 11.31 0.36 1.20 1.55 3.92
cycloundecatriene
4a, 8-dimethyl-2-isopropenyl-1, 2, 3,4, CjsHyjg 29.34 - 0.59 - - - - - -
4a,5,6,7-octahydronaphthalene
(E)-3,7-dimethyl-1,3,6-octatriene CioHie 29.40 - 1.72 0.94 2.45 - - - -
(Z)-7,11-dimethyl-3-methylene-1,6,10-  C;5Hy, 29.61 - - 1.26 - - - - -
dodecatriene
borneol CypH;30 30.43 - 0.84 1.73 1.60 0.24 - 0.70 -
linalool CioH;50 30.55 3.01 - 1.42 - 0.62 0.54 0.83 -
[4aR-(4aa,7a,83B) ]-decahydro4a- CisH,, 30.78 - 2.18 1.74 1.59 - - - -
methyl-1-methylene-7-( 1-methylethenyl ) -
naphthalene
2 ,6-dimethyl-6-(4-methyl-3-pentenyl ) - CisHyy 30.90 1.17 7.81 1.76 5.33 - - - -
bicyclo[ 3.1. 1 ] hept-2-ene
[2R-(2a, 4aa, 8aB) ]-1,2,3,4 4a, CisHy 31.00 - 2.78 2.23 1.89 - - - -

5,6,8a-octahydro4a,8-dimethyl-2-
(1-methylethenyl) -naphthalene

L-bornyl acetate C,Hyy O, 31.23 1.07 1.11 - - - - - -
(S) -1-methyl- 4-(5-methyl-1-methylene- ~ Cj5Hy, 31.42 - 1.32 0.59 2.14 - - - -
4-hexenyl ) -cyclohexene

(E)-3,7-dimethyl-2 ,6-octadienal C,oH;cO 31.62 - - - - - 0.39 - -
(Z,E)-3,7,11- trimethyl-1,3,6,10- CisHyy 31.83 - - - - - - - 0.56
dodecatetraene

a-caryophyllene CsH,, 31.93 - - - - - 0.48 - -
caryophyllene CisHyy 31.95 0.63 27.49 28.06 33.96 2.06 4.39 6.52  12.33
[1S-(la, 4aB, 8aa) |4,7-dimethyl- CisHyy 32.39 - - - - - - - 0.70

1-(1-methylethyl)-1,2,4a,5,8 ,8a-

hexahydro-naphthalene

(18-cis) 4 ,7-dimethyl-1-(1- CisHyy 32.49 - 3.88 3.21 4.99 0.10 - - -
methylethyl)-1,2,3,5,6,8a-

hexahydro-naphthalene

terpinen-4-ol C,oHi50 32.56 1.65 - - - - - - -
3-carbonitrile4-ethoxy-tricyclo[ 5. 2. 1.0 C;3H;3sNO 32.59 - - - - - - - 1.08
(2,6) Jdeca-3,8-diene

2-tert-butylpyridine CoH ;3N 33.22 0.72 - - - - - - -
curcumene CisHy, 33.54 - 1.01 0.37 1.49 - - - -
a-methyl-benzenemethanol CgH,,O 34.61 - - - - 2.64 - - 1.28
methyl benzoate CgHg 0, 34.69 1.84 - - - 0.25 - 1.50 2.34
methylphenyl carbinol CgH,,0 34.83 - - 0.88 - - 0.71 1.41 -
(18-cis)-1,6-dimethyl4-(1- CysHy 35.01 - 0.92 - 0.53 - - - -
methylethyl) -1,2,3 ,4-tetrahydro-

naphthalene

geraniol CoH;30 35.93 - - - - 0.74 2.46 - -
benzyl alcohol C,HgO 36.76 - - - - 0.12 1.11 - 1.80
(+) -aromadendrene CisHyy 37.52 0.33 - - - - - - -

1 ,4-dimethyl-1,4-diethyl-2,5- C,Hy 37.73 - 2.26 0.50 0.72 - - - -
cyclohexadiene

benzyl phenylacetonitrile CjsHisN 38.40 - - - 0.34 - - - -
p-allylphenol CoH,,O 51.51 - - - - 0.07 - - -

DT, ¥IFEW Initial flowering stage; P. BB Petal expansion stage; F: BEAEI Full flowering stage; E: BAEARI The end of full flowering stage.
—: ARK:H Un-detected.
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Table 2  Analysis of constituent types in aroma from pistil-stamen and petal of Magnolia officinalis Rehd. et Wils. at different flowering

stages!)
TEN AR AT 2RI P AN f /%  Relative content of different constituent types
g A e A - P
Par Flowering e mok pmek mx WA g ey SRR
stage Terpenes Alcohols Arenes Ethers Y Esters Alkanes 8
and ketones containings
HERERS 1 26.61 10.35 32.99 4.96 - 2.91 21.46 0.72
Pistil-stamen P 76.62 0.84 13.15 - 7.99 1.11 0.29 -
F 80.29 6.65 9.55 - 3.51 - - -
E 79.13 2.46 15.59 - 2.48 - - 0.34
AEI Petal 1 57.60 5.49 0.10 28.45 8.01 0.35 - -
P 69.05 8.97 - 19.90 2.08 - - -
F 61.76 11.66 - 18.12 6.96 1.50 - -
E 61.21 12.24 12.26 8.27 3.04 2.34 0.64 -

D1, W16 Tnitial flowering stage; P: JEHEH Petal expansion stage; F: AR Full flowering stage; E: JEAE A HH The end of full flowering stage.

—: KK Un-detected.
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