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ABSTRACT

The aim of this research was to study the antioxidant activity of the essential oils from
predistilled and postdistilled Draw Ylung-Ylung (Cananga odorata(Lam.) Hook.F.& Thomson
var.fruticosa (Craib)J.Sinclair) using DPPH assay. The chemical compositions of the essential
oils were analyzed by using gas chromatography mass spectrometry (GC-MS) and antimutagenic
activity was tested by using Ames test. The results of DPPH assay indicated that the essential
oils from predistilled Draw Ylung-ylung had higher antioxidant activity with the relative peak
areas of IC,; = 1,239.54 + 48.81 ppm than that from postdistilled one which had the relative peak
areas of IC,= 7,937.77 + 375.34 ppm. The results of GC-MS analysis showed that the essential
oils from predistilled Draw Ylang-ylang contained 14.10% B-Caryophylene, 9.00% QOl-Copaene,
5.32% Humulene, 3.09% Eugenol, and 2.34% linalool; and the essential oils from postdistilled
Draw Ylang-ylang contained 81.15% Ol—Pinene, 1.59% Cyclopentanal, 0.11% D-Limenene, and
0.10% O—Ocimene. The results of the direct mutagenic potential with the Ames test of the
essential oils of predistilled and postdistilled Draw Ylang-ylang on the bacteria tester strain
Salmonella typhimurium TA100 showed no mutagenesis to S. typhimurium TA100. This
research provides preliminary data indicating the safety of predistilled and postdistilled Draw
Ylang-ylang.

Keywords: Draw Ylang-ylang Flower, Antioxidant Activity, Essential Oil, Distillation
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ayulnsInaiFluandde
NIZAINAIVA
Yo Ineneans : Cananga odorata (Lam.) Hook.F.& Thomson var.fruticosa
(Craib)J.Sinclair
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¥9I94A : Annonaceae (ﬂQNNuWﬂﬂHWﬂWﬁﬁi‘lh]lZJ, 2562)
anbazia i
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a3INAN
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aoniuayulns thyeiale thaenuanainiuvenszime udanledou Funinug
B3NIIYFBNA, 2550)
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hnszasnnaulinouiinllld Tasez l¥aendmassdudluanyausnunia Tagld
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WaaneuauusNUNAVABN NTAUILABYS AUNALIUNI (A3 ENT AIWUTLATAME, 2531) N9
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aon udrfunnszilszldndurauaslui @31 mwnys, 2549) Hewaulvnoui 114
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Escherichia Coli (Mayau1 A Tynw, 2551)
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U

a d' d' Y
JTHIVEUNINEIVD
My Aglymwuazame (2552) TAmsAnuasaueyyaddszuazgninig

H A

Finmvestiureuszmenn i dnszaenariia 1dun asnaevga luaeviga asn
n151an lunsn asnnszasar Inenazlunszavarlne Win1ialsuia Total Phenolic
Compound 1a#7% Folin-Ciocalteu’ method MIUAUTITNINTIIU Gallic acid HamMTialiuna
Total Phenolic Compound Hunni1 aennsedaa'ne (8605741221 mg/ml) ¥UT W19 Total
Phenolic Compound ¥10gH 39303U1 Ao 6l‘IJ?HEJ“Ifi‘(’QJ‘@ (540.54+1.67 mg/ml) ADNA181 YA
(417.716£11.15 mg/ml) 1Un15190 (256.94+1.004 mg/ml) 1UNT2AI (213.613£0.9 mg/ml) Lag
ABNN131N (116.876+4.54 mg/ml AUAIAY mimaaqu’ﬁ(miﬁ’mwyjaaaiz A1035MIin
ANUA 50 1UNITMI0A 2, 2-diphenyl-1-picryl hydrazyl radical (DPPH) TaeifSouineuny
MITNINTIIU 2, 6-di-tert-butyl-4-methylphenol (Butylated Hydroxyl Toluene; BHT) WU @15
anannlunszasalne (IC,, = 0.00925 mg/ml) LLamqm%waﬁ’mwuﬂa%aazqﬁqw FOI0IN
anlunsnn (IC,, = 0.0195 mg/ml) ABNNIZAII INe (IC,, = 0.0365 mg/ml) luaeviga (IC,, =
0.0525 mg/ml) 11AZABANIIA (IC,, = 0.073 mg/ml) My uaasliiiudnlszaninmgs

a o

AasAILeYYadasEdunTIe BHT iw1‘3’1.;@1%ﬁw"lﬂi%muﬁnﬁ’mawaaﬁazﬁqmiwﬁ
lussesdionuazenamnssuonns 1@ mﬂmiﬁﬂmqw%mq%mwwﬁﬂf‘ﬁgq 3 ¥iA WU
Qﬂ%ﬁ’ug’mmﬁayﬁﬂmm Escherichia coli 1a%iiaiRe) uax“hjmmmt‘i’ug’qmmﬁmu@ﬂ@
VO Staphylococcus Epidermidis, Xanthomonas Campestris Pathovar.citri

Gymujmnfé dnngazame (2553) ‘lﬁ’ﬁwms?iﬂy1m’51,1|?ﬂmﬁﬂqu%ﬁmwya@mz
MnieAnsgasnmenuiaieg Taun aonuuuud Tuuuund ludeonin lunszasnlne
apnnTzada Ineg Tuaiaiu manszawin aennszasiu lunisewmaly uazlumsin
#1179y Total Phenolic Compound Ta873% Folin-Ciocalteu’ Method 1N U N U5
UIRT37U Gallic Acid W@ n1353a13 819 Total Phenolic Compound 1%14 WU ADNUNLN
(0.697+0.036 mg/mg) 3115 119 Total Phenolic Compound H1NGA 5098941 A0 TUUNLULI
(0.648+0.025 mg/mg) HANTLAIIIU (0.407+0.025 mg/mg) TUTTBEHU (0.394+0.306 mg/mg)
TunFoumns (0.318+0.087 mg/mg) 1Unsza141 0o (0.277+0.126 mg/mg) 1Unszasa1Iu
(0.168+0.077 mg/1mg) lud1aau (0.168+0.084 mg/Img) ADNNT L fgaa1ne (0.164+0.063
mg/1mg) 1az 1Un15190 (0.152+0.112 mg/mg) AMUAIAY uazﬁwmiwﬂaaqu%miﬁ'magga
8a32 MeItmsiannuasalumsnising 2, 2-diphenyl-1-picryl hydrazyl radical (DPPH)
ﬁuﬁamﬁwﬁ’umimmgm 2, 6-di-tert-butyl-4-methylphenol (Butylated Hydroxyl Toluene;
BHT) w1 asanaainlunszaar Ine (IC,, = 54.58+0.240 Llg/ml) aaﬂqmﬁﬁwuaguﬂaﬁﬁﬁz

g Fannnnasdiueyyasasyduniiz BHT (IC,, = 69.97+1.4 Ug/ml) taziaiiud



12

v J S

o 4 1 @ 4 o 1
FUATIZN (IC, = 5712.53+2461.682 Llg/ml) dIUTARAVDING NANTZAINTIIWUFA1E)
[ [ a 4 1 'o T Aa A I 4
mae 1411C, NINNIEITAIUOYYADATLAUATIZH BHT uad1n11Ia1duddunsiz
g}/ o o [ a o 4
mszaziuemhasanannislunszasnlne dunuasdueyyadaszdunsizd BHT
a A Ao L A o 14
tagdmiuddunsizn lunsosd1o1e lugaamnssnomisuazen 14
a = o o a Y o 9 = A £
UAA 152 I5UTIAZ 2T UAPUAZ 1A (2554) TamsAnuianshlignsaanis
9 3 A Ly a @ = o [ =
afrudaduazgniaiveyyadaszannszacian Tasmaihluvesayulwsnszasaniv
Y
A.hexapetalus  31WMENE15 1INUWINNIANYIZAs Iaseadumaaidromatindilang
4 Y
a3 MmsAnuIgnisudinisiiauvesInlsdma uena1s langusiman Flavonoid
9 ' . . . . .
Tdun quercetin 3 — O — O - L- rhamnosyl- (1—>2) — Ol - L-arabinofuranoside, apigenin 7—0—B-
L-D-glucopyranoside @& quercetin 3-O—OL-L—rhamnopyranosyl-(1—>6)-B-D-glucopyranoside
] A Lo ¥ a Yt A = . . .
wunasneengnsduduenlnilnlsdua’ldangafe apigenin 7-0-B-L-D-glucopyranoside
H r'd '
N1C,, 25.15 uM udimsnaaeugnidueyyaddsy DPPH vesasusgnianayulns
Il P2 Il
NIZAIIIIU NuNAIsheengniaIueyyalaigafe quercetin 3-0-0l-L-rhamnopyranosyl -
(1—>6)-B-D-glucopyranoside #l IC,, 11.25 pM 393091 Ao quercetin 3-O-0l-L-rhamnosyl-
(1—2)-0l-L-arabinofuranoside, apigenin 7-0—B—L-D—glucopyranoside il IC,, 13.39 uM
Aan 1 4 =\ 1 A YR £ Y
N A e itazaanall 91905509 (2559) lAAnBINMINATOUINEMITAIUBYYA
a Q'{ 9 Aa' A A =3 . 9 axy ]
BATL LATNAADUYNTMIANUFDUVANT VDN SUINA (dnnona  Muricata) AIGITNITIY
Y] 1 A’ Y o o a A a a = 1
niinaoiiiesTagldaihazats 3 ¥iia Ae whaszFaa wnueatas lanas Isimuluaiuly
A ~ Y v @ [} Y o = =
vazilaenvesayu lnanioums laamsanane1n 6 d10619 udnhmsAneImITHgNBIAll
49' Y 9 aan A = = 1A o = a [ o
iedualglgnisnisnlasuanazmsanaznoy FInuNUa139 NN Wuean dan1asea
4 a Ia 4 a a ) Q‘{
WaTaueed 1 Tuiu msauenlnalnlyd unuiiuvazguisuuaz Idvhmsanuignimsdu
oyyaodsz laomaiin Iasu1 Tnsnswliiur1L19 (Thin Layer Chromatography; TLC) H&2W 171
v 9
Nasmueyyadasz luansanadiulutezldonvesayu InsniFoumans 6 Aeg13 11ntiu
= QOJ 9y 4’4’ == asn . . . 9 v 9= o
ANMIYNTNMIAFIUUANITY 1A87T Disc Diffusion taz IFaLmMuULUANToLATUVINTIUIY
2 %A AD Staphylococus Aureus NV Bacillus Subtilis LA AIMNUUUANITOUATUAVTIUIU
2 %@ Escherichia Coli P Pseudomonas Aeruginosa WUNA@1sa@nNAmNIUeanaesnves
v
ayuIwsnisoumaansadugimansyauTavesuuaiise Bacillus Subtilis 19119 Tagldn
Inhibition Zone 6.66:0.20 Hadtuas w3 1dlda1neud1ados tlotfisunue1d§Frus
Chloramphenical
U. Muchjajib & S. Muchjajib (2554) The study was aimed at finding the optimal
harvesting time for ylang-ylang flowers to maximize the essential oil yield. It was conducted at

the Plant Science Department, Rajamangala University of Technology Suvarnabhumi, Huntra
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Ayutthaya, Thailand from June 2008 to January 2010.There were 4 experiments: different times
of picking and distilling; the different stages and sizes of the flowers. The results have shown that
picking flowers at 8:00 am, 12:00 noon and 4:00 pm gave 0.42, 0.40 and 0.35% v/w respectively,
while picking flowers at 8:00 am and the hydro- distilling process done at 9:00 am, 1:00 pm and
5:00 pm gave 0.45, 0.44, and 0.44% v/w. Yet when the distilling time was done at 9:00 am the
following day, it resulted in a higher amount of essential oil with 0.67% v/w. It was obvious to
see that the stages and sizes of flowers affected the essential oil yield. The percentage of essential
oil yield from the immature green stage, the mature greenish-yellow stage and the ripe yellow
stage were 0.25, 0.41 and 0.31% v/w. The large flowers (1.37x7.14 cm; 1.91 g/flower) gave the
greatest amount of essential oil with 0.77% v/w whereas the medium flowers (1.20x5.87 cm; 1.56
g/flower) gave 0.47% v/w. The small flowers (1.18x5.08 c¢cm, 1.10 g/flower) gave only 0.16%
v/w. The main constituents of the ylang-ylang essential oil extracted from hydro-distillation
method analysed by Gas chromatography/Mass spectrometry were as follows: geranyl acetate
(18.28%), benzyl benzoate (14.42%), germacreneD (10.92%), trans-caryophyllene (10.71%),
geraniol (8.44%) and eugenol (6.65%).

Phan Minh Giang & Phan Tong Son (2559). Cananga odorata (Lam.) Hook. f. et Th. var.
fruticosa (Craib) J. Sincl. is a less well-known ylang-ylang species. The flower essential oil of the
plant growing in northern Vietnam was analyzed for the first time in this study using GC and GC-
MS analysis. The identification of the main constituents Ol-humulene (7.1%), germacrene D
(8.1%), (E, E)-Ol-farnesene (12.6%), (E, E)-farnesol (5.6%) and benzyl benzoate (3.8%) agrees
well with the results previously reported for ylang-ylang (C. odorata) oils. The major aroma

constituents of the oil were identified as linalool (8.7%) and B-caryophyllene (26.8%).
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2. Al
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3. odrenaayy Insnldluanide
A dqy ' o o
4. wuanisenldmageumsnenaienug
~ o 9K
5. mawseuasazateldlunsnaasy

ay
6. I5NITINAAD

A A ¢ a v
1n30930 nazgnsanliluanise
1. 19309218 UV Detector for TLC (UV-Cabinet II, §14 CM 10)
2. 1ATeIANIEY (Clooding § U Scientific Instruments)

3. aldn1uiou (Heating Mantle 5U Electromantle)

v Y
v o v a

4. 19309FNMINNALEN 3 AN (FU Mettler Toledo)

v E4
v o w

5. gANAUUIUONTEINY
6. VIAUNIFIINI® Amber Glass Bottle
7. urunwaees 1asu1 1003 (TLC Plate)
8. naoauAaals (Capillary)
=\ 14
9. UNIN®3I (Beaker)
10. ¥IANaU (Flask Distillation : UH1A 1,000 ml.)
11. 19150151105 (Volumetric flask : Y119 10 ml. 48 100 ml.)
a A J - .
12. pzgiiauassd (Aluminium Foil)

13. @13 (Cotton)

14. Y (Pipette : Y119 0.1 ml)
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15. ‘ﬁﬂ’%‘u (Forceps)

16. Moy (AZINB)

17. Tluda

18. i@

19. 1089

asiinFlumsise

1. tun1uea (Methanol) , A.R. Grade

2. lanas stmu (Dichoromethane) , A.R. Grade
3. gl (Hexane) , A.R. Grade

4. 1PNALOFIAA (Ethyl acetate) , A.R. Grade
5. 2,2-diphenyl-1-picrylhydrazyl (DPPH)

U

dregnanyayulnsildluaide

A Aq Y a tdy I o o o <
Ayayulng Inen1Fluandteil hunndmiauasdgy Tassimsnuluaanzedaa

Y v
FININUARBIUI 2 FiA AIA15199 2

a A o 0
M13194N 2 518‘]1?]’51’3»41—“1/‘]5“‘YIEJ‘H‘I—!13J1‘V]"Iﬂ15‘YIﬂﬁ?N

o W d‘ 4‘ a d U y Y U d‘
any ‘lﬁ’)f;’l'?;!uuh"ﬁ FOINYIAIAANT ﬁ?um‘lﬁ HHAINN
1 Aszaaa lne Cannaga odorata (Lamk) Hook. f. et Th. AN uﬂiﬂgu
2 NILAN Cannaga odorata Hook. f. et Th.var.
AoN unsgu
a3van fruticosa (Craib) J. Sincl.

Aa Ay ' o d
ummsaﬁiwwaaumsnanmﬂwuﬁ

Q

AA Aq Y ! o JA . . Yo X &
llﬂﬂ‘ﬂ!iﬂﬂﬁl%ﬂﬂﬁﬂﬂﬂ']iﬂ’f]ﬂajﬂwu@ o S. lyphzmurmm TA100 Ulﬂiﬂﬂj']ulf]@lwa

910 Prof. T. Matsushima 1114 Japan Bioassay Research Center Gluﬂizmﬁﬁjﬂu

ﬁ1§ﬂ$ﬂ1ﬂmmuﬂ1§ﬂﬂﬂﬂﬂ
1. 13881582210 2, 2 — Diphenyl — 1 — picrylhydrazyl (DPPH) 1A 1018184 1000
aa a 14

ppm 19 lun1snaaenIaedsiuatens Iasu1Inas i Taede 2,2 Diphenyl - 1 —

picrylhydrazyl (DPPH) 11 100 Haan3u (0.1 n51) ¥ lazareluwwmuealnt1d 100 Jadans
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A A s Aq Y a = a L4 o . .
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@ [ o o A aa @ A
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Aaw (Round Bottomed Flask) ttanduiiinauad 1 1dniudszuia 3 Tu 4 veamsuznau
[ g’/ o ] Y o A 1 A @ Y o < I ] A
PAIAUUNINITADNINUIATBIAIVUUUUAZIATOITY 11AWINTAaUI WA 4 92 T34 1D
) <3 o < g’/ %’ Y] { Igl/ ) {
nauas wdhmanuruve i niureNsEIeNegTULUFALA AMUIUYIS oAz YBIA1TN
[ Y1 %I LY A .
analageiminvesiivayulng (% yield)
=® A I 1% a ~ A a
msAnmaaantalumaiumsmueyyadaszvesasisznaumillagmatinfive

1935153 INN5 W (Thin layer chromatography; TLC) 4az¥i1n135A339a0UA 28 DPPH Vo4

[ 4

MNureNsTIeNnaUIA
1. msesenuaulasu InanWuuvuduuie (TLC) Tagldauaaiaduliniemin
Y & a 2 A g9 y Xy oA v v o
YoUMUNNITzINA 1 gy HunuigaiEuauveIas uazidulifeegmiassauam
) 9 9 ' ° f
A019 NNUUUNNNTUNDUILININT 4 AI0819ININTYA (Spot) VULRY TLC
2. MIWTENTZUUAIMIaLate TLC wisuaisazalenannilsznoudle lanasls
Hmu: ey (9:1) inasanzllaalsugua1sdiee1aua1imgauu TLC ASIdMLauY
Yy a L vy v v v 3 ¥ oy Y 9 Y q Ya o
iduduae N3 dude ndagaase vareasinsgnldendudu uarldquaesivua
v 1 v
Auiaugavesszauaiiazatenvoua uuy udi udu TLC Nvhimsyadissouion
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Y Y
=y % ]

Wazaededumusduga 30U ukiu TLC sonmaeliune Iddunauazimstiuiin
Tasu Tnunsuy
o o ' Lﬂ' A (%
3. shmsihudu Tasu Insunsuieasiaaeunsganaunasoansi i Tetaa (UV)
Y A v v A A ' . ~ A v K
AUIATOITOITITINUOUI (UV-Light) NANWENAAY 254 1Az 365 W1 Tumas tunnmnlnas
nInsunsumelduas Uv
r'd
4. fmsnadeugNIAIUEYYadasTE 1AN1INUAITAZAT0 2, 2 — Diphenyl — 1 -
1 ' v
picrylhydrazyl (DPPH) #eiidaidaduasuuunu TLC Iiaudina 131uds udrdunadumia
= = A o ' ° v & oA £ 9 a
Nsingmsnenae@uunuang uaaInds ludumuaiuligns lumsaeyyadase
a a J a a
msnageuafSinadmanzilumailuaisiiveyyadass @238 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) Assay U89 iuvienseivainauaeiil
¥ 1
19300 E15A2A18 Methanolic DPPH radical 19341 0.2 mM @5 sainiurionssivonaay
1 o g o 1
FHAANMTNTY U9 10-6000 ppm aza18 1y methanol W1 UTONTMBUARZ AN N
Y Y v
Y311@5 1 ml nauAUAI5aza1e DPPH 9 ml Turiaeanaaed e linnuuazasne 13 lunia
< A o o A A A Y A
Wurar 30 i i lUdann1sgananne (Absorbance) 11WB1IAAY 517 nm AIBIATOA
UV-Vis Spectrophotometer 11181015 ganauua s ldu1f1uam % Radical Scavenging 910
qums
/A

% radical scavenging =1-( A ) x 100

sample control

A 1 A o 9 A [ 9
53] A = 11 absorbance “I/]’Jﬂllﬂellflﬂ’e“fﬁﬁ%ﬂEmWﬁNﬂU DPPH (a1

sample

A1 absorbance 739 18U04 DPPH tiazdviazaten ld

control

o

~ o a = <3 1 Yy 9 %7/
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M3197 5 JesazmsMmueLadaszYRIIITNIASGIUNsALBARDS TN

Concentation
Average % radical scavenging

(ppm)

1 0.132 93.24 £0.001

2 0.249 87.2 £0.008

4 0.649 66.72 £0.007

6 0.960 50.76 = 0.003

8 1.364 30.02 £0.015

10 1.586 18.61 +0.001
DPPH 1.821 0

AT 5 1181 % radical scavenging HAZAIANNTUTUVBIATUT M1a519n519

4 Y o [ 1 a a [ { 1T A a
HIAT3TU Lﬁﬁ]i“ﬁﬁﬂ’iﬁﬂﬂ1ﬁ’ﬂ1ﬂ1 Icso ﬂJ@Qﬁ'lill'l@ii1u’Nﬂllué]ﬂ5 LLﬁﬂ\?@Qﬂ'l‘W‘ﬁ 3 WU INUU

FA1C,, NN 4.133 ppm
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Concentation
Sample average % radical scavenging
(ppm)
10,000 0.182 92.214+0.003
8,000 0.272 88.34+0.006
6,000 0.490 79.01+£0.022
. 4,000 0.629 73.08+0.010
NITAITIVAN

2,000 0.693 56.06+0.003
800 1.372 41.24+0.016
600 1.443 38.20+0.002
400 1.665 28.71+0.032
DPPH Control 2.335 0
30,000 0.171 91.15+0.015
15,000 0.248 80.45+0.029
10,000 1.119 54.66+0.030
8,000 1.182 52.11+0.084
nIzAsdIraIan I 6,000 1.397 43.41+0.007
4,000 1.640 33.54+0.047
2,000 1.925 22.00+0.023
800 2.178 11.744+0.025
600 2.220 9.15+0.020
400 2.240 9.24+0.015
DPPH Control 2.335 0
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Peak areas

Retention Time

SI. No Compound Structure
(%) (RT)
1 Linalool 2.34 7.45
2 Eugenal 3.09 11.10 o

4
#1319 8 (A1)

Peak areas

Retention Time

SI. No Compound Structure
(%) (RT)
3 B3 - caryophylene 14.10 12.09 H
4 Humulene 5.32 12.52
5 Ol-Copaene 9.0 12.85 SN/
AR
N
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MIUATALNANA Gas Chromatography-Mass Spectrometer (GC-MS) ﬁﬁ‘ﬁW‘Uiﬂﬂ@ﬂﬁﬂ B -

Caryophylene 1182 Linalool 1a8% % Area (NN 14.10 1182 2.34 AUA1AY

T
300000 1

200000

100000 ’\"\j\ N
1 2 3 4 5 6 7 8 ] 10 11 12

Retention Time (minutes)

Intensity

MNA 7 Tmuﬂﬂsmsmmﬁﬁummzmﬂnizé’faamwmau"lw

A J = o
M1INNN 9 !!ﬂﬂ\?@Qﬂﬂﬁgﬂﬂﬂﬂ]ﬁlﬂumaﬁﬂigﬂqxﬂﬁﬁslla‘launlw

Peak areas Retention Time
SI. No Compound Structure
(%) (RT)
1 Cyclopentanal 1.59 3.39 P
2 D-Limenene 0.11 3.62 ~¢

3 Ol-Ocimene 0.10 13.57 HO
N =

14.93

4 Ol-pinene 81.15
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