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Effect of fertilization on the production, essential oil content and
component variation of Ylamg ylang flowers

Fan-Hsi Kung, Jui-Chung Shieh, Wen-Yu Wu
[Summary]

The purpose of this study is to study the effect of fertilization from different
fertilizers on yield, essential oil content and component variation of Ylang ylang (
Canangium odoratum Hook) flowers. Coppice of the Ylang ylang trees have
been cultivatecd for 8 years prior to the study. Four kinds of fertilizers with different
content ratios in nitrogen, phosphor and potassium were used in the fertilization test.
The determination of essential oil yield was done using steam distillation, the essential
oil component were analyzed and differentiated by GLC retetion time and GC-MS$S
spectroscopy. The results indicate that:

(1) The flower yields of Ylang ylang significantly increased after fertilizing.

(2) The flower yields of Ylang ylang showed marked increases after applying fer—
tilizers with high phosphor and potassium.

(3) Essential oil content of the flowers tended to decrease somewhat after fertiliza—
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(4) GC-MS Analysis indicated that the main componeni of Ylang ylang oil is
linalool, the 11 important components in essential oils are p-cresyl methyl ester,
benzaldehyde, caryophyllene, methyl benzoate, benzyl acetate, geranyl acetate,
geraniol, cinnamyl acetate, methyl eugenol and benzyl benzoate.

(5) The component contents of Ylang ylang oil varied significantly with different
fertiliizer with various content ratios in nitrogen, phosphor and potassium.

Key words: Essential oils, Components, Fertilizers, Coppice, Yileds of
flowers,Nitrogen, Phosphor, Potassium.
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Fig.1: Flowers and leaves of Ylang ylang.
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Fig.6: Comparison of flower production and essential oil yields with respect to different fertilizers.
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Table 1: Effect of different fertilizers on the mon %o ARADTAEERE RS

-thly flower produstion of Ylang tree. Tahle 2: Effect of different fertilizers on essential oil
X H AR 2 EBER contents from monthiy Yiang ylang flower.
BNER <R oA 1A 1A 2A 2% i TRAREEZEHEE(%) ampm
fE 5 -
F1 8140 6,226 6329 1648 684 23,027 88 9A 108 1A 127 a@TeE
2 7757 5215 4604 1,100 294 19,170 FO 625 525 500 775 7.75 620
F3 10442 4266 6318 2072 455 28,554 Fl 555 656 485 471 471 45
Fa 10030 7,578 7423 2922 588 28521 P2 522 522 546 554 554 538
Fa 3427 2430 374 681 200 1052 F3  4T7 477 477 654 654 5.08
F4 520 520 417 505 505 493
& 1 L EAE AR AR e000 R I
2.816f B (BER ) / B8 2 SIS RRE (S v/w)
3.F0 BiERIDEZHEE FO BisFEAIEHZ TR
F1 FREHE 4357 F1 BEIE 438
F2 S\ 15 F2 SR 8
F3 SE% 28t F3 BFs 28

F4 BIUE 65 F4 F3THIR 36%%



SRR R EFT ,5(4):243-252,1990.

HEREL B STRALAZ BN RTEE
2t SAEEMBARIRES  BEEEES
MMEE T IR  EIERETR - EEE
=R RODRASE - FESLENERE -
WA EEEEL ER » RhLUERERREA

-247-

%3 FRAGEANEESSRERKES
TEGmE ER( AR / DEH)
Table 3: Effect of monthyl essential oil prod-
uctions of Ylang ylang flowers after
applying different fertilizers.
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Fig.2: GC-MS chromatogram of Ylang ylang oil.
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Table 4: Volatile Compounds identified in the Essential oils of Ylang
Ylang flowers by Capillary Gas chromalograph-Mass spectrometry.
§ GC-MS PN SFE TR =i EHEHRA
(;:hg el Iden?ﬁf%gﬁfznds Molecular Motecular Base Main Fragments
(Min) i Weight  Formula  Peak m/e
1 1w Bf-FE R 122 CHuO 122 77,107,912
P-Cresyl Methy| Ester
4 286 E o3 106 CHO 77 105,106.51
Benzaldehyde
5 3.4 il 154 CicHis0 7 93,55,80.121,135
Linalool
6 38 TEWHE 204 CisHa 93 41,68,55,161,133
Caryophyllene 107,81,189.204
7 39 FZRERTE 136 CiHs02 105 77,51,136
Methyl Benzoate
8 47 FERFMTNE 150 CoHieO: 105 77,938,121
Ethyl Benzoate
10 65 FARASEERAS 150 CoHyeO2 108 91,43,150,79
Benzy| Acetate
1 8.1 BT SR 196 CizHaQ:2 69 41,43,93,121
Gerany! Acetate
13 1.0 s T 154 CioHwO 41 69,93
Gerany| Acetate
15 21.6 BERRPIEERS 176 CiHRQ: 43 105,115,118,117
Clnnamy| Acetate
16 23.7 FET &R 178 G1HuC: 178 91.107.103.163
Methyl Eugenol
20 39.6 RREREE 212 CiaHrCe 105 91,77.51,65
Benzyl Benzoate
21 45.0 228 CuHu0a 91 65,92,228

(1) in elution order on Fused silica carbowax 20M

{2) Main fragments in decreating intensity order.
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Table 5: Component variation of essential oils of Ylang Ylang flowers
treaded with different fertilizers.
PEE  SERE It - R R $E(Kinds of fertilizer) %
Peak  Retention Com Zund
no. time pounds Fo F1 F2 F3 F4
3 7.97 B PEEERE 535 48 71 462 595
P-Cresy| Methyl Ester
IR ETE I
«-Phellandrene
4 10.15 AR 26.96 24.65 30.29 28.01 20.74
Linalool
LEERTE
Methyl Benzoate
8 181 fisiiz i gay=:14 445 19.03 18.05 17.22 15.13
Gerany| Acetate
R
Isosatrole
-9 19.77 BEERPYRERE 8.80 6.45 5.56 6.85 7.39
Cinnamy| Acetate
RUETER
Isoeugenol
80 205 B-TEMH 4.41 3.85 3.32 3.62 4.99
B-Caryophyllene
91 21.15 20.86 18.34 11.95 16.94 15.04
Skatole
B4R
B-lonons
10 2805 REERMFE 594 5.51 591 a.73 8.70
Benzy! Benzoate
" 30.95 RIS 2.36 2.03 251 1.14 4.21
Ethyl Laurate
ARG
Benzyl Salicylate
281 (1) FO BRIERAERZBRIE
(2) F1 1REAE 435
(8) Fe BEXR 18]
(4) F3 BE%R 2%
(5) F4 FIHE 368
43 1,
55 MVCS%HerO /I\"OH
89 Ku
M-CHa-H0 ~
3. EAEE IEAREEE 80 12’
Fig.3: Mass specturm of Linalool (pcak 5) ! "ﬁgio
from Ylang ylang oil. 1 AT | e
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Figd: Mass spectrum of Benzyl acetaie {peak 11) from Ylang ylang oil.

1. @~ #4355 «~Pinene)

2.2 H §2(Benzyladehyde)

2-1. A~1AEHE( B-Pinene)

3. B B FEBR(p-Cresyl me-
thyl ester) @ JKEF I
—Phellandrene)

4. {MFE A (Linalool) &
E#FREE(Methyl benzoate)
4-1 BE 8 3 B 5 (Benzyl ace-

tate)

4-2. K BT Z B (Ethyl be-

nzoate)
43R EBH Terpineol)

S. 4 S BN (Geranio) &5,
EfFEX(Cumin aldehyde)

6. B (Safrol)

8. BE ER ¥ 4 5 ¥ BE (Geranyl
acetate) 5 it 3% 12 f(Tsosa-
frole)

8-1.Amyl heptoate, methyl

ethyl phenyl ethyl car-
binol, 2-n-Cyclo- pen—
tanone

9. ESERAYEER(Cinnamyl ace-
tate) & {£ T F 8 (Isoeuge-
nol)

9-0. T Z M fH( S-caryophyl-

lene)



MRPRTTIRREST 54)243-252,1990.

93091
2
1
4
2 0
b
59001
i
2
LIRS ER I R TR | R
Hs. AT B TR

-251-

F2(5E—HEIERD
SE-3¢

FID

Glass Column

3ul S:Solvent Peak
{(20mg/ml in CHCL )

 F3CE=RERD

SE-30

FID

Glass Column

3ul SSolvent Peak
(21mg/ml in CHCL )

FACSEImRIEHR
SE-30

FID

Glass Column

3ul S:Solvent Peak
{20mg/ml in CHCL )

Fig.5: Gas-liquid chromatogram of Essential oil of Ylaué Ylang flowers after applying different fertil-
izers.
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