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Volatile Components of the Flower of Michelia figo Spreng,

Kiyoaki TATSUKA, Sachiko SUEKANE and Masae KOHAMA

Volatile components of the flower of Michelia figo Spreng. were concentrated by three
methods : headspace, simultaneous distillation and extraction (SDE), and solvent extraction. The
concentrates were examined by combined capillary gaschromatograph-mass spectrometry (GC-

MS).

Of particular interest was the presence of ethyl methacrylate and ethyl crotonate.

Forty-two components were identified by mass spectrometry and their retention indices.

From oleolep-

tic examinations, it appears that ethyl isobutyrate plays an important role on the characteristic

fragrance of the flower.

The content of the volatile components was about 0.1% of the weight

of the flower, not including the sesquiterpenes and sesquiterpenoids.
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Table I. Volatile Compound Identified in the Michelia figo Spreng

Kovats indices

Peak ica Head space SDE Solv. ext.
No. Compound . 21392%2‘, area (%)  (mg%)  (mg%)
1 Propanal 800 800 NDs 0.02 0.02
2  2-Methyl propanal 811 812 ND 0.10 0. 02
3 Ethyl acetate 878 880 22. 56 10. 39 5.15
4 Ethanol 923 924 3.90 SL® SL
5 Ethyl n-propionate 950 950 0.05 0.19 0.09
6 Ethyl isobutyrate 957 959 6. 86 3.74 1.75
7 n-Propyl acetate 971 970 0.01 ND ND
8 2, 3-Butanedione 971 970 ND 0.27 1.23
9 Isobutyl acetate 1014 1014 60. 09 61.70 37.69
10 Ethyl butyrate 1035 1036 1. 47 1.89 1.39
11 Ethyl methacrylate 1047 1045 0.02 0.02 0.02
12 Ethyl 2-methyl butyrate 1052 1051 0.03 0.02 0.03
13 Ethyl isovalerate 1070 1068 0.01 0.01 0.05
14 Isobutanol 1084 1085 4. 49 17.54 16. 52
15 Isobuty] isobutyrate 1095 1092 0.01 0.16 0.15
16  beta-Pinene 1104 1103 0.01 0. 06 ND
17 Isoamyl acetate 1123 1123 0.18 0.29 0.24
18 n-Butanol 1140 1138 0.12 0. 02 0.21
19 Unknown (MW =68)e 1157 0.01 0.02 Q.04
20 Isobutyl butyrate 1161 1160 0.01 0.04 ND
21 Ethyl crotonate 1163 1163 0.02 0.03 ND
22  Isobutyl 2-methyl butyrate¢ 1178 ND 0.01 ND
23 n-Heptanal 1185 1184 ND 0.12 0.11
24 Isobutyl isovalerate 1194 1192 ND 0.04 ND
25 Limonene 1198 1197 ND 0.06 ND
26 Isoamyl alcohol 1204 1203 0.03 0.79 1. 23
97 trans-2-Hexenal 1217 1215 ND 0.02 ND
28 Ethyl n-hexanoate 1235 1236 0.12 0.44 0.78
29  gamma-Terpinene 1246 1245 ND 0.01 ND
30 p-Cymene 1269 1268 ND 0.01 ND
31 3-Hydroxy-2-butanone 1276 1276 ND 0. 42 3.8
32  Unknown (MW=142)e 1290 ND 0.01 ND
33 Unknown (MW =86)e 1318 ND 0.01 ND
34 Unknown (MW=116)e 1336 ND 0. 02 0. 09
35 Unknown (MW=118)e 1340 ND 0.02 ND
36 Isobutyl hexanoate 1356 1357 ND 0.07 0.03
37 Nonanal 1396 1396 ND 0.07 0.02
38 Cyclohexyl alcohol (IS)¢ 1400 1400
39 Acetic acid 1448 1444 ND 0.03 11. 48
42 Ethyl 3-hydroxy butyrate 1513 1512 ND 0.02 0.14
44 2; 3-Butanediol 1533 1532 ND ND 0.13
45 Linalool 1545 1548 ND 0.55 0. 40
46 Isobutyric acid 1564 1564 ND 0.03 0. 36
47 Unknown (MW =90)e 1569 ND ND 0. 42
50 beta-Caryophyllene (MW =204) 1595 1596 ND 5.23 0. 58
51 n-Butanoic actd 1625 1625 ND ND 0. 68
52 Unknown (MW=160)¢e 1634 ND 0.04 0.05
53 Isovaleric acid 1665 1668 ND ND 0.28
64 Hexanoic acid 1849 1848 ND 0. 46 1. 94
67 Phenethyl alcohol 1908 1907 ND 0.03 0.11
MW =204, totalf ND 46.72 6.6
MW =216, totalf ND 0. 48 ND
MW =220, totalf ND 5. 96 1.07

Peak No. 40, 41, 43, 48, and 54~63, MW =204, sesquiterpene (tentative) : Peak No. 65, 66, 68~84, 86 and
88, MW =220, sesquiterpenoid (tentative) : Peak No.85 and 87, MW=216.
known. PKovéts index of authentic sample. ¢Tentatively identified by mass spectrometry only. 9Inter-
nal standard. ¢Determination without calibration factors (F=1.00). fDetermination with a calibration
hA peak of ethanol overlapped with that of dichlorome-

factor of beta-caryophyllene.

thane (solvent).

gNot detected.

tKovats index of un-
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Fig.1. Total ion chromatograms of volatile components of Michelia figo Spreng. (a) headspace,

(b) simultanious distillation extraction (SDE), (c) solvent extraction. Condition : 25m X0.2mm
WOCT fused silica capillary column Shimadzu HiCap CBP-20 (equivalent to PEG 20 M) ; carrier
gas linear velocity 30 cm/min of helium gas. Column held at 40°C for 5 min, programmed at 3°C/
min to 180°C and held. Injector and ion source temperature were 260°C and 250°C, respectively.

BLLTrrza~tFy/, —AD~FH B (Iml fc
vy max/ — 4 1mg &) 1ml 2EM, KRR
F Yy ATHKE, RA=—-F-SHBERMTCBRE Y
FRaNHE LY 1ml ¥ CRETS. PESM1TLYE
YIZB LAK, ~y FAR—-2DB4 LABICHESRICL
TCEEFAYRKRLTH 0.2ml ¥ CTEME L.

(3) B¥HH:7£20.3g % 200ml FOKELEA Y
VICARN, =—=Fnr e rrre iz (1:1)# 100ml
T, #9 10°C T 24 BfREXREST 5. HHE
¥y, BAK, EBEOREIX SDE oB& LA LT
£ 0.2ml RFE L1

3. HARE  FEMETER JUERICRIRR
DY D%, GC THIE R F~HEM Lic.

4. HiFEMH GC:B@RFRZw<t+ 777 GCI
AXIVF—20B¥EEs/ <13, 2 CCR2ZA(X)
74, BEBR VY ¥+ 5 Y — HiCap CBP-20
(#4548 PEG20 M), HE 2mmx25m; A7 Y
b 4001 ; He #3RE 33 cmfsec ; (£ A O 260°C ;
5 ARE 40°C T 5 HHIfRIFHE 3°C/min T 180°C ¥ T
AR, R B FID.

GC-MS : & GCMS-QP 1000 (EI s Xo¢ CI) %X
V5475 —HHEVATLEHE LSS20;, n54, B
R+ + €5 9 —# 5 4 HiCap CBP-20 (L4 R
PEG 20 M), W 0.2mmx25m %4 4 viEICELE ;

He ##% 31 cm/min ; A B{RE 260°C; # 5 o5 E
40°C T 5 4 R#%% 3°C/min T 180°C % THR, 2§
A A vRIREE 250°C ; 1 #+ vkt EI (4 4 {LERE 70
eV) XU Cl (RUCH RZA v 75 V).

5. E—/soREzEeER RERXETFI14 77
—®F >~ 25 o (NBS/NIH/EPA Mass Spectral Data
Base, 39750 &%) XU Cl B ohi-fTFEY
BELLTT s R L TEOHAELHTEL, X
BItEEHHIZOVWTHEL, =AAXZ b L Kovi.
ts DRF[ECO—FT2L0xATEL, EEYE
NEONTTRARARZ P DR X BHARHETE (ten-
tative) & L7,

FHTDOFER:Z, FID TRERHELS O, NMERE
WH (v7r~F4/ —0) LEREHE L OHEMER
Ay v A DRHIEFREYRYD, TOEFELHELIE
100g & mg # (mg%) THLiz. FID wREHE
WERRR TR L, PIRTERREMEICHT T S HEEM IO MS
(ED &A1+ v iBEENLHIERR RS, TOEH
BAHAL mg% TRL. RREDT AL HIT 8-
caryophyllene OFIEREE FV., ZOMMOKFIED D
DIXMEFREE 1 & UTHE L.

BRLUER

~y FAR—2R, SDE hts LU H M EEICX -




THERS LB REERPOF R 70750k
Fig.1 (a), (b) XU (c) iwmlic. BRI hic)
0 Kovits Offfst, v — sERER I OEHh0 g
BE (mg%) % Table I iR L7

L Ay FRR=X

20 o Ehis. ©— 7 @HEH T3 isobutyl
acetate H% 60. 092, ethyl acetate %% 22,57%, K\ T
ethyl isobutyrate % 6.86% T, Z D3RI TIXEFD
9% HEHTB. HF 2345 2 =DED FILTEH
LI +37DX 5 THBEVHRTVLBD, AFrFD~
y FAR— A2 L B33 2 & isobutyl acetate &
ethyl acetate IZHFITIAITL LN BT ER S THD
A3, cthyl isobutyrate 133+ + 12N LA E#L, ¥
RFFOH/RY DERKY T isoamyl acetate (T + v A4 H
2R PEEETAICTERVC.ERET #2 P A b ethyl
isobutyrate M Z OED FZ EE L BH P Bz L 7w %
IARP I

FZEHRA O THEH ShDHDIL ethyl metha-
crylate &, TORMEETH D ethyl crotonate THB.
ethyl crotonate !Z&ZMDF 32 L ir AR T
Zh5, ethyl methacrylate (I ER B OB b T2V
VT L EDEEIASNTWBDARATHSD. < DOl
GHIMETHE D WA TR Y5 oy, ethyl metha-
crylate 3D/ PNZ LG THBODT, TOEDHH
L IEERY S T B0, Livkuw. i E e
20 A ZOMEULTL > TRE LI DI, #Hidik
RETLIIDEDOHFEHLD THEVLDOTH 5.

2 B;EILHHY (SDE)

SDE Tix#y 90 wasrpgutiah, ToEsnrry
THha. fERERDIITE 100g M bfy 0.16g T, <
D13 RLAFTARVATHD. LihioTTF ANy
HERIMMIETR LT 0.1% BEGHINTLS,

3. BHHHH

FEDITIITE 1008 M9 53 0.1 g BT, 2% 70
S CHEOGHIR w. TSI X O 7 £ 2 — A Bips
holathih, Fe e+ v BERVCTI=ATALLT
TFETOMB XU 7 v 2 — L BUX TR THEHOTITL R
ME3nTE), ESNONEMITE LTHFELTV 3.

L #

HF 2xRAH 2= (Michelia figo Spreng.) O %4k
A BIT~y FAR— 2k, LG MH#: (SDE)

BIOBRMLE TEIR D Y%, #iGL GC-MS T
12 BHO¥HEL. ~y FAR — 2 3 T2, isobutyl
acetate, ethyl acetate TRV THWLED THD ethyl
isobutyrate H1Z DIEDFEX KB ST T 5. FRE
HIHEI“H B ethyl methacrylate & ethyl crotonate A1
HkFETHZL3ER SRS, SDE HERSOH 1/3 1k
€ AFFARAT, ThbEB BAHEAIE 100g
MD# 0.1g THS. FHMEETIT = €4 v BYER
W, =ATAELTHETIBE I 72— B
FTRUEHEOH THRE S h TV 5.

#hi, AH 2 EBOEDFHRS 22O\ T DR
R D\ 1L R R AT RO Zhu
Liangfeng S ic@ala LT ¥+

(1) FERAZ, @F &, WREHA =K %, &
EHE K W24 @EEMHTANY
RAtFchlTrs>HAKBRESRE, 1980, b
25.

(2) REMmEH, EAEPKZ 8 26 MFR 74
v Bt T R AWNEESE 1982,
p- 16.

(3) Zhu Liangfeng and Lu Biyao : HHL{LE,
No.4, 275 (1984).

(4) Lu Biyao and Zhu Liangfeng : [“FEH#¥,
4, 145 (1984)

(5) G.A.Junk, J.J. Richard, M. D. Grieser, D.
Witiak, J.L.Witiak, M.D. Auguello, R.
Vick, H.J.Svec, J.S.Fritz and G.V. Cal-
der : J. Chromatogr., 99, 745 (1974).

(6) G.B.Nickerson and S.T. Likens : J. Chro-
matogr., 21, 1 (1966).

(7) T.H.Schultz, R.A.Flath, T.R.Mon, S.
B. Eggling and R. Teranishi: J. Agric.
Food Chem., 25, 446 (1977).

(8) S.R.Heller and G.W. A. Milne : EPA/NIH
Mass Spectral Data Base, Vol.1-4 (1978) ;
Supplement 1 (1980). A

(9) S.R.Heller, G.W.A.Milne and L.H.Ge-
vantman : EPA/NIH Mass Spectral Data
Base, Supplement 2 (1983).

(10) E. Kovats: Adv. Chromatogr.,, 1, 229
(1965).

(11) A.I McCarthy, J. K. Palmer, C.P. Shaw
arnd E.E. Anderson : J. Food Sci., 28, 379
(1963).

(12) R. Tressl and W.G. Jennings: J. Agric.
Food Chem., 20, 189 (1972).

(13) R. A. Flath and R.R. Forrey : J. Agric.
Food Chem., 25, 103 (1977).

(14) R. A.Flath and J. M. Takahashi: J. Agric.



@1s)
(16)
an
18

Food Chem., 26, 835 (1978).
P.Schreier : J. Sci. Food Agric., 31, 487
(1980).

A.J.MacLeod and N. M. Pieris: J. Agric.
Food Chem., 29, 49 (1981).

P.Schreier and J. H. Paroschy : Can. Inst.
Food Sci. Technol. J., 14, 112 (1981).

C. Chen, M. Kuo, L.S. Hwang, J.S. Wu
and C. Wu : J. Agric. Food Chem., 30, 1211
(1982).

19
(20)

@n

(22)

45

C.J.Shaw, ]J.M. Allen and F.R. Visser :
J. Agric. Food Chem., 33, 795 (1985).

H. Idstein and P. Schreier : J. Agric. Food
Chem., 33, 138 (1985).

B. Toulemonde and D. Beauverd : “Progress
in Flavour Research 1984,” ed. by J. Adda,
Elsevier, Amsterdam, 1985, p.533

J. Baldry, J. Dougan and G.E. Howard :
Phytochemistry, 11, 2081 (1972).




