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Volatile Constituents of Queen Palm
( Syagrus romanzoffiana var. australe) Fruit

Kivoaki Tatsuka

Volatile constituents of queen palm fruit were isolated both by direct solvent
extraction and by trapping on Tenax adsorbent. The compounds were analyed by
capillary gas chromatography-mass spectrometry. A total of 80 components were
identified in the extract. Esters and acids were the major constituents. The odor umit
values, calculated from the concentration and odor threshold values, indicated that
the following compounds are major contributors to the fruit aroma: ethyl hexanoate,
ethyl acetate, ethyl butanoate, methyl hexanoate, hexyl acetate, 3-methylbutyl
acetate, ethyl octanoate, butyl acetate, nonanal, (E)-2-decenal, hexanal, heptanal,
hexanoic acid, butanocic acid, 7-decalactone, 1,2,3,4-tetrahydro-1,1,6-trimethylnaphtalene.
Headspace analysis led to the identification of 64 components. Esters comprised 96.2%
of headspace volatiles.

Key words : queen palm, Syagrus romanzoffiana, volatile, solvent extraction, headspace
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Syagrus romanzeffiana var. australe {133 7 7 ABREOR LEHi T, UEFEEICERE
L, SEROREEEL LTREEATVLS. FHCEERPFESCHVLOLOAEXDS. ¥E
EIESkE, ME—BrRI0BEORENES. TARER ALV v IHET, EEfH3m &
2. 5D R R B ELHE LT, FIHOET (1.4x1.7m) #d 5. BREORBELE
Wi, TERIIHE T, PLRHEVERLILOIATARDOHEGLEN TR, BEEYSTEAHARZ
ExLRS., ZOPTLOFELRHEWIES T Cocos australe e -THEY, EHRETEZ L
WHERRAS S, OB Cocos EnS7E LT, Arecastrum romanzoffianum var. australe
ELTERZATVWAY. B2 LEES2EOFHOFE— LA, BERREDOELILH —
ERTVLAT Y, FLILES “Queen Palm” b EATY s+ v ¥ ¥ EWLHE0HFToR T
BOTEDEFCHE 1. LEOFELAB LU —#ACL->TEROREDRNE LUEHESHT
ROWTEE LSRR, BREoovL TR AL 7To—#a8i™ s L oo " o8
HFis -0 BEIRRFC2VWTRRAYSLEh 70T, ToRE, B BLUIOEED
EXEFEEIOIRGOEELXENE L THRHES LU~y FAR—AETERB S 2 TSR

L, GC-MS ZHULTHORS % RE LicoTRSET 3.
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1. EBRHHESUEE
19965 9 A ¥HTE SR EHTEHA BRCET LI UHLEHEZ, BB -sTw 2583
LW 2kgZ WML, EHIC—20COREEICET L. MEEMCSETHELRABL Li-
FMAMBEBTEWEUGR Y 7 oo 4 2y 2 MIMBES LTAVE. BRI LHEEME~)
LH A (Zero-U) &~y FAR—2ZR5 Of#E LU GC-MS BIFE I e,

2. BRUEMSOML & BER

FE5 (56.6g) »»HMT (15.0g) ZBvi-BH {1.6g) 2EHh < Be, 500AEDH
BffEATE7IRAICANRS. D0 THRCREKREE S b U v 2400g & ¥ 7 50 2 2 ¥300m
ELUHBEREL Ty 704342 —n500ue (1mg/ 1 MY 2 2o 4 2 VEEHED.5ml) %%
e, IREOS5BTIHEEREY (R ba—24m, 260spm) 5. LBLOUsopravk
HTAAEEZRAVTHOMEDETE 7T A3 s BT5. FTEOEKRREEF IV YACT I
BAZY0mMEMAIRE SHARIC EBLZ2ART 5. COBREL2ERVET. AMOAST
7 7R ICHEKEEES Py af20g A, 1BREHRE S, BkT s YFAFE=
YaREEEEZHGTH500ps T TBEL, SHEER CGkHRE) FT, ~NYoarkvyy
TEHP B EZAATH200nl T TEBIEL, 3ul # GC-MS iIZiEA L1,

3. Ny FRAR—ZAFOHEL GC-MS ~DHEA

AEREIE (154g) %, HER00MO~ 5 FAR—ZAERERICAR, 0TOERKS
thic 2 R E MRS, EHEA~Y v L %50m/ minTl.50R]E L, R4S % Tenax TA
F (WES5m, &X90mm, Tenax TA 0.3gFE) i Li-. Tenax TA FIZHTd - THE
BELLTy 2o~/ —nS5pg (1mg/ 1042/ —ABWSul) 2FEMLTHEL. HE
BAKGEREDT-D Tenax TATHE LFET~Y 7 2 2155/§i4. Tenax TAE% GC-MS
DEADKCES LEMSBEARZFT CVh, GC-MS MBICERL, MBIOELOBRED-HH
305~V 2 4% L8, GC-MS D= 44— |} FEKFICIMBEOEES 1 FRT200CETH
IR LSRR % GC-MS i A L 1.

4. FHEFEHSIUVAEERE

GC-M5: Hewlett Packard 6890 GC » A 7 4 %5 L 1) 6890 Mass Selective Detector. # 5
4 I DB-WAX (J & W Scientific), &Z60m, F£0.25m, BEF0.25um, B hF+ &
FUV—AT4, FAVT—HRA:AYT 2L, BEE2Sm/s, A7V 2 bE20:1, EADRE
260T, # 7 AMRE40T 5 FR#F, 3 T/minT20T ¥ TRAESRE, 1+ vREBES0T. 14
{EEL, 70eV. FEFEII m/z10~300, 1 #[51.58[3.

MBEAKE : WESERFRFLS—3 3.

5. E=Y0ORIE

RARARY b& Kovats DFFFEEFEEYE L —FT540%FREL L. BEEHEIE
Hnd, TARAZ baept NIST (National Institute of Standards and Technology,
U.8.A) DF—2<X—2 (75,0002 <2 b)) E—HTHLD2HERLE LT
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6. 2EAREESHE—OE— 7 EmANE

A, B, 2RGHARL LLRBEEBEBHL T3 — PO ThEhOoRTOLe  +v
V- ERIEECI > LTEIR Lo

REH Y — 2 TOARGO2M4 v E— 7 ER=ANGBEREOLE M A v E—ZERX Y
VINDERAAVORAIaw b 75 AOEE/ ARFTEEREOHES 4 YDA/ b
7 7 A DEH

7. Ny EAR—AFESFE—T7OEH

HMHEPOLEA AV 20T b XS LA TEBEHIATLEH, ~y FARXR—ROEA+ 7= b
FIATRE—ZHEDHTPE VA, b LEBHEh SToRFIC2WTE, Mt TE S
N RARI pADHBE— V2 EBBEEOLE =207 F 9 VAV b AV THEEL, £
DH ME T~

8. EBAKL

WM TR Y s e~EH /N ZAFERL L, BEHSIELLT (FIEFRH=1) 888%K
B, Ny FAS—2ETIE, ASEED 7o~ 7 —LEHTd - T Tenax TATCEM
LTHE, ~U o A2REON/minTl. 5EMESL, Tenax TAKBRFS L ABXRERE
LTk, v 7ArBEECRLTESERS L

BERCcEERE

HEEYhE (SDE#) HHlRE I oEL W ATREBRI-FETHDH, BHOLS
o, ZOXH5HFEOEESDE CTIIMBI £ ) 2% £F i artifact AR L, #EHFELK
GEERE L L2AZEPEBTHS. ELCEIEOEVSRAERERSORBHEL LS
CEAEETHE. ThOoDAZEBLT, Voo 2 viiliihsé~y FAR—RETRED
EREESZRBELL.

SERA EARRES MY YA THALERCY 70 2 2y ThillT 305K, KoRES
BEAERCERES IWH, BEOSZLABCEER TRV, 4EORFIEZ O A THES
s TIWERABLRE.

MBI/ TAF A=y v 2 FERCLI5BH LT OROERGH T TOEEA AT e~
& A EHBR TO ethyl acetate OEMIEZ R H7-. Eethyl acetate #500pg R EH T 524 o
2 A 2 VERI0NZ AW TEANLEOSE - FROFETRAESR GC-MS JiIE L TR fER
E(I81.8% A& -7-. Bk LT ethyl propanoate, ethyl butanoate, ethyl pentanoate ¥
LT ethyl hexanoate 2 TRSHEEIRBEZ X H04.6%, 98.0%, 100.4%, LU
101.0% ¢, EHEARS CIEEIRENEFETEL ts.

GC-MS ~DEABZEFEOPLVEIOBEEEZEREL T3pl L LI, ZOEARTR
ethyl acetate D E—# L BEEO TS o A 2 v E— 23 L kv, EAB®Z05e T 5
EEE Y — 2 OEHIT ethyl acetate ¥ — 7 21458 LT < 50T, ethyl acetate DEF RBIT
0.5 EABDFT— 2 bRDI.

HHES IV~ FAR—AETHELLLHEEENSOH A o7 /7 4% Fig. (A) B L
U(B) ik, *OFEEEERE % Table 1R L7z, 31, ERENDERNSG —+& v % Table 2
m L.
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Table 1. Volatile Constituents of Queen Palm (Syagrus romanzoffiana var. australe) Fruit.

peak RI(DB-WAX)® Extract Odor Log Headspace
———— Constituent CAS# conen.®  threshold odor conen.*
no." Exp. Ref. (2 ke™) (ppb in water) unit? (ugke™)
Esters
1 824 822 Methyl acetate 79-20-9 128 4.67
28 878 885 Ethyl aceteta 141-78-6 9668 5! 3:3 1649.98
5 985 985 Methyl butanoate 627-42-7 38 607 -0.2 7.40
T 1036 1036 Ethyl butanoate 105-54-4 1160 1! 3.1 179,45
8 1073 1073 Butyl acetate 123-86-4 835 66" 1.1 77.78
10 1123 1123 3-Methylbutyl acetate 123-92-2 49 2! 1.4 4.59
15% 1162 1164 Ethyl 2-butenoate 10544-63-5 38 2.50
18 1188 1188 Methyl hexanoate 106-70-7 3348 84r 1.6 472.25
19 1196 1196 3-Methyl-3-buten-1-vl acetate 5205-07-2 1234 264.41
21 1120 1220 Butyl butanoate 109-21-7 122 100/ 0.08 2.53
22 1236 1235 Ethyl hexanoate 123-66-0 15084 I* 4.2 522.63
24 1254 1255 3-Methyl-2-buten-1-vl acetate 1191-16-8 58 7.49
26 1265 1265 Methyl (E)-3-hexenoate 13894-61-6 ND 1.46
27% 1274 1275 Hexyl acetate 142-92-7 80 2! 1.6 3.08
31 1203 1294 Methyl (E)-2-hexenocate 13894-63-8 ND 0.25
32 1305 1306 Ethyl (E)-3-hexenoate 26553-46-8 89 .21
33 1318 1319 (Z)-3-Hexenyl acetate 3681-71-8 25 2.65
40 1379 Methvl 3-hydroxy- 6145-49-7 48 ND
3-methylbutanoate’
42 1392 1390 Methyl octanoate 111-11-5 299 2007 -0.8 2.11
45 1416 1416 Butyl hexanoate 626-82-4 238 7007 =0.5 0.23
46 1419 1420 Hexyl butanoate 2639-63-6 53 2504 -0.7 0.12
48 1438 1438 Ethyl octanoate 106-32-1 1938 9zr 1.3 3.76
51 1464 1464 (Z)-3-Hexenyl butanoate 16481-36-4 ND 0.15
54 1487 1488 Methyl 3-hydroxybutancate 1487-48-6 215 ND
56 1497 Methyl 2-hydroxy- 41654-19-7 48 ND
3-methylpentanoate”
58 1525 1525 Etyl 3-hydroxybutanoate 5405-41-4 1888 0.17
69 1643 1642 Ethyl decanocate 110-38-3 174 1227 0.2 ND
71 1855 Methyl 3-hydroxyhexanoate 21188-58-9 684 0.07
73 1688 1689 Ethy! 3-hydroxvhexanoate 2305-25-1 1634 0.08
81 1895 1894 Ethyl hydroxyhexanoate 2021-28-5 291 0.32
92 2055 2054 Ethyl tetradecanocate 124-06-1 184 ND
95 2089 2088 Methyl cinnamate 103-26-4 162 0.21
97 2143 2144 Ethyl cinnamate 103-36-6 1583 0.72
102 2221 2222 Methyl hexadecanoate 112-39-0 129 ND
104 2259 2258 Ethyl hydroxyhexanoate 628-97-7 2154 2000 0.03 ND
106 2287 2287 Methyl 9-hexadecenoate 54546-27-4 2047 ND
45744 3213.96
Aleohols
3 936 937 Etanol 64-17-5 154 100,000 -2.8 0.81
14 1148 1148 Butanol 71-36-3 735 500°¢ 0.2 3.84
15% 1162 1162 1-Penten-3-ol 616-25-1 36 400°¢ =1.0 1.23
20 1211 1211 3-Methyl-1-butanol 123-51-3 22 250 =11 0.67
23 1252 1253 3-Methyl-3-buten-1-ol 763-32-6 525 6.96
34 1325 1325 (Z)-2-Penten-1-ol 1576-95-0 ND 0.25
35 1326 1325 3-Methyl-2-buten-1-ol 656-82-1 39 ND
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FTEHBBEES

L

13
¥k
Z1E

47
52
59
70

50%
57
67%
78
85
93

i

72
78
103

75

101

BEE

1358
1389
1495
1547
1563
1583
1598
1631

1083
1126
1143
1185
1220
1291
1328
1396
1434
1465
1527
1851

1449
1505
1631
1851
1949
2085
2172

975
1181
1340
1861
1883
2237

1638
1714
2160
2214

1141
1259
1283

1358
1389
1495
1547
1563
1584
1598
1633

1082
1129

1185
1219
1291
1328
1399
1436
1466
1529
1651

1452
1505
1632
1851
1949
2067
2173

974
1183
1341
1659
1862

1638
1714
2161
2213

1138
1258
1282

Hexanaol
(Z)-3-Hexen-1-ol
2-Ethyl-1-hexanol
2,3-Butanediol
Octanol

meso-2, 3-Butanediol
1,2-Propanediol
1,2-Ethanediol

Aldehydes
Hexanal
(E)-2-Pentenal
Hexenal (M3) /
Heptanal
(E)-2-Hexenal
Octanal
(E)-2-Heptenal
Nonanal
(E)-2-Octenal
Furfural
Benzaldehyde
(E)-2-Decenal

Acids

Acetic acid

Formic acid
Butanoic acid
Hexanoie acid
(E)-3-Hexenoic acid
Octancic acid
Nonanoic acid

Ketones
2-Pentanone
2-Heptanone

6-Methyl-5-hepten-2-one

Acetophenone
(E)-Geranylacetone
2-Heptadecanane

Lactones
7 —Butyrolactone
7 -Hezxalactone
7 -Decalactone
6 ~Decalactone

Hydricarbons

m-Xylene
Styrene

1,2,4-Trimethylbenzene

111-27-3
928-96-1
104-76-7
513-85-9
111-87-5
5341-95-7
57-55-6
107-21-1

66-25-1
1576-87-0

111-71-7
6728-26-3
124-13-0
18829-55-5
124-19-6
2548-87-0
98-01-1
100-52-7
3913-81-3

112-05-0

107-87-9
110-43-0
110-93-0
98-86-2
3796-70-1
2922-51-2

96-48-0
695-06-7
706-14-9
705-86-2

108-38-3
100-42-5
95-63-6

86 500° -0.8 3.32
95 707 0.1 1.55
ND 0.16
238 ND
25 1107 -0.6 0.12
139 ND
341 ND
162 ND
2595 18.92
166 4.5" 1.5 16.10
ND 0.85
ND 5.95
42 31 11, ND
32 17" 0.3 3.50
ND 0.7% 0.35
ND 131 0.86
456 14 2.7 0.55
ND 31 0.22
20 3000% -2.2 0.02
29 354 -0.8 0.30
59 0.37 2.3 ND
804 28.60
4926 26000* 0.2 0.03
158 ND
1086 240! 0.7 ND
21553 3000° 0.9 0.36
117 ND
1872 3000° -0.2 ND
144 3000° -1.3 ND
29857 0.39
1975 56.55
34 1400 -0.6 ND
46 50° -0.04 1.46
ND 0.73
36 607 -0.2 0.03
496 ND
2587 58.77
427 ND
441 1600° -0.6 0.11
216 11m 1.6 0.47
1484 1007 0.3 ND
1484 0.58
856 ND
ND 0.56
ND 0.29
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44 1400 1400 Tetradecane 628-58-4 ND 0.13

74 1698 1,2,3,4-Tetrahydro-1,1,6- 475-03-6 133 2% 1.8 ND
trimethylnaphthalene

87 1974 Dimethyl naphthalene/ 84 ND
106 2300 2300 Tricosane 638-67-5 129 ND

1203 0.99

Miscellaneous

6 1018 1018 Trichloromethane 67-66-3 457 9.07

29 1288 1288 3-Hydroxy-2-butanone 513-86-0 7042 1.85

49 1447 1446 p-Dichlorobenzene 106-46-7 ND 0.22
82 1911 1911 Dimethyl sulfone B67-7T1-0 55 ND
83 1817 1916 Butvlated hydroxy toluene  128-37-0 463 ND

90 2010 2011 Phenol 108-95-2 ND 0.11
91 2043 2043 Pantolactone 599-04-2 164 ND
107 2313 2313 2,4-Di-tert-butylphenol 56-76-4 a7 ND
108 2322 2323 4-Methyli-5-thiazoleethanol  137-00-8 130 ND

8407 11.25

Unknown

278 1274 UK 161 0.20

ki 1342 UK 60 4.95

50F 1448 UK ND 0.25
53 1467 UK 84 ND

60 1538 UK 84 0.76

6l 1541 UK 49 .08
64 1567 UK 65 ND
76 1808 UK 1369 ND
77 1816 UK 667 ND

80 1877 UK 358 0.14
84 1945 UK 102 ND
86 1863 UK 70 ND
88 1831 UK 84 ND
89 1985 UK 100 ND
a4 2072 UK 476 ND
96 2105 UK 166 ND
100 2179 UK 782 ND
109 2340 UK 551 ND

5229 6.38

97909 3339.93

1412 1410 Cyclohexanol(IS)" 108-93-0 120193 32.47

¢ The peak numbers to the numbers in Fig. * Experimental and reference Kovats indices.

¢ Concentrations were caleulated from total fon intensity by internal standard method (IS=cyclohexanal)
without response correction. 9 Logarithm of odor unit value. ¢ Concentrations were calculated
from adsorbed weight of each compound on Tenax TA (He 50m¢/min, 1.5h) and sample weight
(154g). f Tentative identification based on mass spectrum. & Co-eluting peak of two
compounds. Ethyl acetate (peak 2) merged with solvent peak on injection of 2 £ salmple.

® Bultery ef al. (1969). ' 7 Buttery e al. (1971).99 7 Buttery ef al. (1972) . * Buttery e
al. (1976).2 ! Teranishi and Buttery (1987).% ™ Engel e al. (1988).1% # Buttery ef al.
(1988).13)  © yan Gemert and Netterbreijer (ed.) (1877).“8" # Buttery ef al. (1890),.97

7 Takeoka ef al. (1990).78) r Takeoka ef al. (1992).%% * Ahmed ef al. (1978).9" ¢ Takeoka
el al. (1988).® = Ralg ef al. (1972) in artifical whisky model."®® " Internal standard.
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Table 2. Percent Volatiles of Queen Palm Fruit. WHETRE REShERTO
AT, ZOREOFEREESLT
Volatile Extract Headspace BRAEHET HHEL LT, +—
groups (%) (%) H—z2= o FOXWE (log odor
T 46.72 96.23 unit) WA, F—F—z=2=
Alcohols 2.65 0.57 DAL Guadagni 5% k- THR
Aldehydes 0.82 0.86 EENhbDT, *OFIESDE
Acids 30.49 0.01 f#& (ppb) 2L OBERHGOL &
] 5= g {& (ppb) TR LEMET, BERS
s g 0:03 DEMEZHET 2 7L LTHE
Miscellaneous 8.59 0.34 SRTLE®. L EERNEEC L -
Unkiiown 5.94 0.18 TEHET=RH5PRBE—HRLTL3
Site P T, Table 1 KMEEREETLT

WAEBESOEGTOWEfEL, EOW
EEZHVTRD LA —F—2=y
POXFETF LI, A —F—2=y tOREH0.5LL LD L D = XF ATl ethyl hexanoate
(4.2), ethyl acetate (3.3), ethyl butanoate (3.1), methyl hexanoate (1.6), hexyl
acetate (1.6), 3-methylbutyl acetate (1.4), ethyl octanoate (1.3), butyl acetate (1.1)
DY, T/NTk FTitnonanal (2.7), (E)-2-decenal (2.3), hexanal (1.5), heptanal
(1.1) @ 4 g5, EETIE hexanoic acid (0.9), butanoic acid (0.7) ® 2%, 7-decalactone
(1.6) 5 £Tf1,2,3,4-tetrahydro-1,1,6-trimerhylnaphthalene (1.8) ®16FTH5. b
BZORROFRN~OFSEFBFVERERS L ZL2 605, b4 —X—2=y tOREDOK
%\~ ethyl hexanoate (X234 F o b« 2395 ) — p % L OBV EES@ L b T 5.

7 -Decalactone 3 #iQF D ST oG TH 5. 1,2,3,4-tetrahvdoro-1,1,6-trime-
thylnaphthalene (it b= FR—ZA P THBHZATLESTH LY. v, ZoOfbaflitg i
Rl RASRY MOLZEBLDHETETH B A, BE L+ R X<7 b4} Buttery
EDTAT— 2B FENISTO=T A ALY b WEBBT LI —FHE2RLTWA.

Ny FAR—ZAETRTATANLEEDI.23% 2 HHTWE. = A F VEPTIE ethyl
acetate, ethyl butanoate, butyl acetate, methyl hexanoate, 3-methyl-3-buten-1-yl
acetate & L U ethyl hexanoate @ 6 L TO8.51% #H$Hh%. ChED T AF A LFh {4 —

—2=y POREHLLLET, ZOREOFICHTIAREOBV-HITH 5.

HERGBICH LT~y FAR—RAESGENIY 2224012, —AF4H14, TAIT— 0
M3, TATEFR2, YV 1OGH0MATHEH, ZORF—F—=2=y + OREH0.5
BLE® & 2 hexanal ZBWTF XTZAFTATH 5.

F—H—2=y bDOFEH0.5LLET~y FAR—APTHREZh TV 0 $ Ok (E)-2-decenal,,
1,2,3,4-terahydro-1,1,6-trimethyvlnaphthalene, heptanal ¥ X UF butanoic acid ® 4 5i%T
55,

Table 128V T, RI=1143, M'=098 T hexenal &H#EE L7571, RI1=1220 ® (E)-2-hexenal
LREBALZAARY b AZRTH, BERERREETHS.

AKEDT a4 7Y ORELEROER LSSV T CEREVW AL OMSERATRSE
8 ZBEEE BIUFBCOLTIZBEGLEGAEHE BEcRBomiEs.




121

= ¥

a4 ¥ (Syagrus romanzoffiana var. australe) DREOFE S 2 KR OFEANIE -
P LEETORARETCC /oo 2 s v L, BHEEF+ 7Y —GC-MSHEIEIEL,
BO G FEE L. i, BEMBEAFI 90~y FAR—RETERKT % Tenax TA T
L, BBt THF+ BTV —GC-MS#A L, 64B AT Lic. #ii¥TlI46.7
YHzATA, NS5V ERETH-. ERSGEEELVEEMALHELEA-F—2=9 b
OFNELL (LUTOERAORFERA—F—2=u rORTEEZRT), ZOREDEIFTCE
BT A EHN 2N B {EEWIE . X F ATt ethyl hexanoate (4.2), ethyl acetate (3.3),
ethyl butanoate (3.1), methyl hexanocate (1.6),hexyl acetate (1.6) 3-methy! butyl
acetate (1.4), ethyl octanoate (1.3), butyl acetate (1.1) D 8%, 7ATE FTid
nonanal (2.7), (E)-2-decenal (2.3), hexanal (1.5), heptanal (1.1) ®4 g%, BT
hexanoie acid (0.9), butancic acid (0.7) @2 %, r-decalactone (1.6) HX041,2,3,4-
tetrahvdro-1,1,6-trimethylnaphthalene (1.8) DI G TH 3. BbA—F—2= o FDIE
DK 2\ ethyl hexanoate |[Z/34 F v T+ 3FF 7 — b 2RV REL LV bhTW 3.
~y FAR—AEGTIEEDB.2% N = RF4T, £0OPTY ethyl acetate, ethyl butanoate,
butyl acetate, methyl hexanoate, 3-methyl-3-buten-1-yl acetate ¥ & UF ethyl hexanoate
DeEGT, TATFALEDIS.5%% D 5. (E)-2-decenal, 1,2,3,4-tetrahydro-1,1,6-tri
methylnaphthale, heptanal 38 X UF butanoic acid @ 4 5L, ~yv FASR—RETEIHE
T,

3z =iy

1) H. Bailey: “The Standard Cyclopedia of Horticulture,” Vol. 3, The Macmillan
Co., London, 1925, pp. 2437-2446.

2) 8.M. Walters (ed.): “European Garden Flora; Manual for the Identification of
Plants Culiivated in Europe, Both Out-of-door and Under Glass, Cambridge
Univ. Press, England, 1984, pp. 74-75.

3) I. Dransfield and N. W. Uhl: Prncipes, 30, 3-11 (1986).
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