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ABSTRACT

The objective of this study was to assess the biological activity of Tagetes erecta L..
Crude methanol extracts from the flower, leaf, and seed of T. erecta were investigated for their
antioxidant, antimicrobial and allelopathic activitics. The extract form flower showed the
strongest antioxidant activity with EC,; value of 9.5 Lig mL" and the highest total phenolic value
of 39.86 mg GAE/g dw. The extract from leaf and seed exhibited antimicrobial against Gram-
positive bacteria (7 species) Gram-negative bacteria (4 species) and fungal (4 species) using disc
diffusion method. The extract from leaf also displayed allelopathic activity against Amaranthus
tricolor. ~ Furthermore, the crude methanol extract from the leaf using solvent partitioning
technique was studied. The allelopathic activty was tested against A. tricolor on seed germination
and seedling growth. Crude methanol extract was separated to 2 fractions of neutral compound
fraction (NE) and acidic compound fraction (AE). Bioassays of these 2 fractions were compared
with crude methanol fraction at the concentrations of 500, 1000, 2000 and 4000 ppm. The
distilled water was as control. The results showed that AE fraction was the highest inhibitory
effect on seed germination and seedling growth of A. tricolor seed. In addition, the NE fraction
was separated by chromatographic technique into 9 fractions while the AE fraction was separated
into 7 fractions. Each fraction was tested at concentrations of 250, 500, 1000, and 2000 ppm.
The distilled water was also as control. The results showed that fraction F5 and F6 from the NE
fraction had the highest inhibitory effect to A. tricolor. Fraction F2, which was separated from

the AE fraction, exhibited the greatest allelopathic activity among the fractions.

Keywords : Tagetes erecta L.. antioxidant antimicrobial allelopathic
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2.8.1 vHnvenena1TBs[l1]
aenaaiasiinuiuuazilgnogluilegiudl 5 wia Ao
1. Tagetes erecta L?Elﬂﬁjuiﬂﬂ“ﬁ’l\lﬂﬁ American marigolds 130 African
marigold38 Friendship marigolds Suiuwiiaduge ndvaondou vinanonlva)
2. Tagetes erecta ﬁ“ﬁﬂﬁﬂﬂiﬂﬁlﬁ’ﬂﬂ’h French marigolds L‘ﬂu"]ff!ﬂé’{ulgﬂ
3. Triploid marigolds Lﬂugﬂm’mﬁsﬁﬂ 10 Tagetes erecta N Tagete patula
Feaenazunuiunznumun
4. Tagetes tenuifolia pumila W30 T. egates signata pamila ﬁ?ﬁ]ﬁ&lﬂﬁs” uc]:h
Signet marigolds ﬁw;im?\'m?i”a nAuAsNTUAE) MnAnenidn
5. Tagetes filifolia 13 Foliage marigolds fignvalufiarony WuAuLLY
2.8.2 dpvalnssanwesasinalunenaiases

= = oy 2 \J é = T
TunAuaena1adeelias IWaN5on31 Xanthophyll 71 Fuiludiadlungy
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Carotenoid agmmumﬂmumﬂﬂigﬂﬂuﬂ@ﬂﬁh@ﬁﬁ 9IWIN Zeaxanthin 72 Lutein 73 Lutein
& yad o ny = AW v 3 o '
ester 74 uonnniians 1@ afaldannduaenarniesdalsznoudoiiadlungy
Flavonoid 114 Flavones 75 1A% Rutin 76 gas Inssadamaniivesens Iddnnulunduaen
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Xanthophyll 71
OH
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HO
Zeaxanthin 72
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HO
Lutein 73
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O
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Lutein ester 74

Flavones 75
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CH,
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CHs

HyC CH,
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Geranylacetone 82

mgﬁ'uﬁmm Sesquiterpene lactones

B F,

°\§

Germacranolides 83 Heliangolides 84 Guaianolides 85
o
0
0
o 0
Guaianolides 86 Pseudoguaianolides 87 Hypocretenolides 88

Q
(0]
Eudesmanolides 89

(¥ Y

2.9 NUIVBNNLIVRI

J =1 '
Eszter UagAMe [10] Anm109ndsznouvednnlsnussa (Carotenoid)1u Calendula
officinalis L. wui1 lunduasnuazinasvesaenarnsiesaziiualsfiueedndna fie
Flavoxanthin 90 1% Auroxanthin 91 Tuvaigfdrdunaz 1y 92y Lutein 73 uag p-carotene 52

Flussriszneunan
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HOtme

Flavoxanthin 90

Auroxanthin 91

Y o [ Y=t o/ A = °
Chanthana uazaaie [11] Taiimsadaais i ainnduasnalnssuiveiiiyg
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azaefimuzanlunmsasamslianinnauaonaals o R 8aIaLaueNNUD A 95
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o 9

e 9 ' 941 3/ ya 8 A @ 1 gl 1
mmummam“lmm ﬂ’J']ﬂJL‘USJ‘lJHﬂJ'ENtT'ISGl‘Hﬁ A13YAAA LATDAINTIUUIMUNNIABTITOS Y

o oA A

Y 1 o ° Y o A e 8 Y 9 A A A Pu
féou wunidavousidnungans ﬂﬁi‘ﬂﬁﬁﬂﬂ@lﬂ Gm‘nﬂ‘nmﬁ’]waauamamamaammm

] L]

[
= Ay 1

aala nagiinnuaanuaesananiing lldastana naiuaNuEdTuvesas Idainaii
vy B oy A Ay = A 2 - ' Y o 9
Wi elidiasseenuaanidy uazianuaalamnyuiniuuadasigiuiiimindine

asazaneddonlilinadensdouamiie

yris tazaae [12] 18ims@auinenuasaneaen C officinalis NWaveanMsaaiiu

$98 UV B finelWidel s meendiaduunid Uszunalagnsanasuosszaungdi InTou
o 's =Y Ay YA o 1 dy @

uazmsvasveuey ledwnmalalysama wanldne numsadade lUiluasananaen
@121509 @13 1UNGW Polyphenol  Flavonoid - Lutine 73 48 Narcissin 92 agM31sziliuna

1Y a Y a3 U a o ot Yo d? 1w T Y
vaamIAemueyyadasy uaasldmuInlsnusdn lasuvivegiunavesnsdediuees

[ v oAt a 4 d 1
msafannaonartodlusidaieeg minaassanuiuivdemad (Cytoxicity) WUI1ENS
o A e o " ° ¢ A Y

afannasnaruiedlulinalumstlesdunisutsduazarowad Aanududy 15 mg/ml

T < ~ gl g} 1 =
ﬂU'Nll‘iﬂﬂ'lllVlﬂ'ﬂiiﬁluauu 30 mg/ml Ltﬁﬂﬂwﬁﬂ@ﬂq']ﬂlﬂuwyﬂﬂﬂu']
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OH O,

i
HO' K

OH

Narcissin 92

o { @ < g 1
Nikkon t{tagame [13] 1n1miﬁﬂyuﬁmmjmi’aﬂﬂqwmﬂuﬂmumawmﬂﬂﬂﬂnﬁm

v é [ ot o a ) 1 1 v
fAdeduueauds Fududainllviarondasanimiuly sndindszasuluasaiaves
A v [} r's = ' 9 siqs/’ o W v & o

aonaseanuhdiuvesaae Tsefunansnudluiygededn ldnsddounazdufu e
9 v a a = -4 [ Ao 4 :;’

yoauoauile a1uIaled et Tasneudmes asadaenivea wanda lave iy
v v

aaelsnesulumstudeneaudlsfiiooussesnl 2 3 4 5uag 6 A 11.64 14.23 19.26 29.02

) o W o gl — e o7 v
36.66 1A% 59.51 pg / em’ (72 ¥ Ta9) aud e ez dmsuduaniodan1la 65.93 pg/ cm’

v v
(72 %1 Tu9) lumsnaaesd lidsngdasimsmevesweaudls

Pratheest iazaniz [14] lyhmsfiny uReanuedosn I uazanyaganauAvoay
) A v =) I 9 [lo” fey A’I ~a 4 =
Tnsflaninaena1aies d3iiiaena1asestluauiiiaveseufoanFuAUEHINg AU
a 4 a o A o Y o I
5350A  Asssuifuazusu Insiagniniiumuienlunisshunldduns e ddnau
d' £ 1A a 9 ad = a a Q’ v
911113 esa1ntiu lififyiimsuen Iaods lasu lansduss JeraTos Fuusgniuas lu
a = oAy YA A 9 &g @ e | A 1A
vigniuazasdsyneunanildfe nawgiiuaen lingatduinyiosedziidnaves
' ' @ ] Ay S o A A
Xanthophyll 71 HeruguInAd1 109.19 g /kg daedienon i i ldgainusnumasliviunm
Y v =B 9/ o Y=t =
Xanthophyll 71 54.87 g /kg M3 MaNuduAymanusnyaen i ldianuedesuas

o A dy = Y A 9 ac s a =
$117189 Xanthophyll 71 wivduuazkahn ldawinae 14 wiaulanaslsanusqns

Changfu Wazaai [15] ldMininaasufernungmsaIugumsiiadvesun 159
J Jd o 1 Ao o A a ac a {
wod luaon 1l ua Tsiivesaludiuilszneundiagvesisndyla lagdsund uaziyngn
o o 9o A o A A A g B v aly
Wann Fainihanlfeusnduawazfivassinuluaenlduazwald aAnwwarnnateiise
v da 1 1 .Y oM o @
Tumswannasiaznszdudaiauislderomeunsaanug azuyudoedaldlss Tonily

Fugunionmussaon il uazlumegacmnssudai Ty ldwanndudi Ini



29

uUni 3
IR UHUOUIIY
3.1 mandinlflumsnaaes
1. e NSAMIAT  Zen Point
2. phaLedan NSANIAT  Zen Point
3. lanaslsiimu NSAM3IAT . Zen Point
4. 130U NIAMIAT Zen Point
5. Absolute Ethanol (NIANATILY — CARLO ERBA regent
6. woUTiHaR lad 1N5A7AI1LY | PANREA SINTESIS
7. woulgnsa laRendaima INSANATIZY  Pisher Scientific
8. nandraysn IN5A3ATIZH  Fisher Scientific

=} Jd Y o
9. yazane laaey UM UADNAD
10. @1sazanonsalalasaass Ny 6 N
~ 4
11. ssacaovonTudion leasen ladudy

Q' @ =3 4
12. drsazawdnd lafounan lsa

13. FANUIA VA 0.02-0.06 VaaAs Scharlau GE0048

14. Fanoa YU 0.06-0.2 Tadues CARLO ERBA reagent
v v

15. 918U

A A d
3.2 1n5e9ianazgUnIal

1. v29 Inadmsuuging

2. vandunangUsuyua 1,000 Tadans

3. finnes

4. NTIVUYN

5. 12310 VU1 500 250 LAY 50 AnAnAT
6. NADANAADA

7. Foudnans
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8. ATLA7

9. NTLATHYNTDI Whatman

10. wruAuawes 1a531 1n5n513 (TLC aluminium sheets, silica gel F,, MERCK)
11 unaivanuazuieilunon

12. iaDANEAa3

13. AFTUDAAIIVUIA 10 LAz 100 Yaaans

14. 1nSpaunaziSon

15. Aedu

16. IN309% 902 1DUANFANIN 4 A1 Denver Instrument Company 34 TC-254

17. IN50952MugyaIMA BUCHI 31 Rotavapor R-114

a oa

18. 3gAbYines FaduAInADT (MERCK)
19. 1A
o
20. nzaueny
21, VWIIZIAR (Petri dish) VNAFUHIUEUINAT 5 [BUAIAS
22. inspaufialasuinarv-unaaiyn Insiimes (GC: Agilent Technologies Nodel

6890N, MS: Agilent Technologies Model 7683)
v A
3.3 HaYURINTN 1T lunIsNaasd

A =) = 9 = < ]
NNARDY : MUY (Tagetes erecta Linn.) Usenovualwnauaen 1u uasuaa Ny
nnudaunuas  Madunalulagnseaniy  aszmalulagmanyas aoniumalulad

wszaounAuhnamMmIsmanssiia nunna szezIaInslgn4s u

&Y

NENAADY : W 1VUIU (Amaranthus tricolor Linn.) 751 99UNOI UTEHN N 1OF 18 310 A

[

a "o ¢d o
19n31M35900 AU 80 1losiaua

3.4 anzililumsnaaed

@ o da

o a 9 o - Y a a
'J‘Vﬂﬁz’m&?)u‘ﬂ‘iﬂﬂi%iuﬂﬁﬂﬂﬂiiﬂi‘ﬂﬂﬂﬂ Ilﬂuﬂ LINLYU BNALUDBLIAN LLASLUNT

'
=t

uen nauNgamgigamoavesiiazaouaazyia newiunldlumsnanes
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o T o w a = o a o &

asuensanduatsdifey uazmsuenais Muigns milasldimaiianeduiilag
i Inna1il 19dqadiufe Fanura vesScharlau GE 0048 ¥141A 0.02-0.06 Hadtmas uas 1433
=) ) n; cu g o @ o 4
A YUIA 0.06-0.2 Tadwas wTuagnasananeiuneunIsiineaul lasu Innsd

1 a 4 = [~/ aa 1 a o w
dauiuawes InsunInaiil (TLC) Wludanuea 60 F,y, Unuruesgiition yaveeasdingy
a 7Y o Yt 4 A o o
Ngnidaomsgauasdansi i Toma (254 uaz 366 w1 Tuwas) uazldSonuateuidaaloa

=

' Y o v ) (s 9 ]
ﬂwuuuwu TLECE umuﬂﬂﬂlwmmsauuuuwummwmau (hot plate) NYUN YU 110 ®3F1

U

~ <y
Ly L'flunm 5UM

3.5 MIAIBUATANAENUTHIIMUBA

ol A A = 5 < o A ay
1. thahudseneuvesiiriuaasidon usdemnvea Wuna 7 Suniguvigiivios
LA RIMIAUYDINANNAIY
2. NFBITININMI AN AR LA M T TLNUUNIUDARIAG DITLNE
qRYRINIA
Y, Qd \ Qd =
3. 1113 AR ANENLFUMUDANATBLNTN TN IALA gnEMIaIueyyadasy
=y E _a a = = ~
ANEMUdoauNTo nazgMENedan lanii

v
4, 1115 aNATUNIMUBANITINTANAULLLLIIAIU (Solvent Partitioning Extraction)

3.6 MIANATUANAKENLINMHDAAEID Solvent Partitioning Extraction

1. Samanas e nuT UM 1L4ea (Crude methatiol eXiract : ME fraction) 14
mmaﬂmwﬂmimm Solvent Partmonmg Extraction mmumulmmumwm 31

5. Sardmein ME wisendamingn Usudisazaioli pH 11y 3afad uena
wodian uenas18idh 2 $u fo Fuefia uodiaa (neutral and acidic compounds) wazanii
ﬂ%umiazmﬂ%”‘m% (aqueous fraction : AQ) {0 pH tMAY 7

3. iduiedia wedmn 1nde 3 masadismsazaelmdon lumsuemadugauon
415185 2 1 Ao Fwofia uedinm (neutral compounds : NE) wagdh d5umaazaeiu
1‘3}1 (acidic compounds)iﬁﬁ pH MIADY 3

4. 1hdurh (acidic compounds) 11A98 4 MaRAAIBIENA LETAn Lenms 1A 2 A

9 9 v
AoyuOND LOTAA (acidic fraction : AE) Hazsun
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;4 9
5. NAIBMIANAYD 3-5 32 ldasananey 3 @IuAs dsananeIuTUI (aqueous
@ ~ wa o
fraction : AQ) asafnanIUNIRaANIATUNA14 (neutral compounds extract : NE) 4ag 13

ﬂﬁﬂﬁﬂWUﬁﬁﬂmﬁMﬁaLﬂuﬂiﬂ (acidic fraction extract : AE)
o \ [ Y ) =
3.7 msvanguansvesmsatanenulagldimatialasininnsii

i uﬁﬂmiaﬁwmm?uﬁ'e‘Jaﬂqmﬁdﬁﬁqﬂmmizuué’hﬁmzmmfﬁamﬂﬁﬂ TLC (Thin
Layer Chromatography) Tﬂﬂﬁammmmmaﬂmmmiﬁi}'ﬂmuﬁqﬂ wnziumsadanei 1y
dwsunlSeuiivigauuudy - TLe  vesmsaudeslunsusn laemaiianeduii lnsinin
aslilaeld
2. MMsdalHY TLC 9W1A 2 wuamas Mnsiaduanlaisveuuuuaz v
vouru TLC ~ (floaeldmszogmaefidiiasaemmsidesmsuen ') vmfiinisga
nsi ldnamsadaveufiten ldanmssemeahazanseonudutiseeninlaluvmfy
13 UagiIN1sYAAIITAIVHINY TLC
3. 10303 TLC LNSA (TLC chamber) Taovil#ghazanoluumasouda
4. ThnmadeUsaTITLe M araein Ny TaeGuenasazateid
daenasulugasdau 10 - 90 NAEHINEL TLC aalu TLC i aanaBaunse e
sanunAeuTinduduismuald nemsuenaismaety sz ldnndansauen1da
siihugaiidaon S lidud ihnmismsoaasasduueadihngae lusnsrdud
minziiienng IdsnTdmvesdaihazaenmuzaulunisuends
5. 1Ay TLC MMaaeun1sganauliasdns1 il laan finnuernau 254 w1 Tuwns
mmfu‘ﬁmﬁaaﬁgﬂﬁzﬁmﬂumiﬁamm
6. thomsfivn ¥R dmWIZ#7 (anisaldehyde reagent) 1¥ausy TLC udnitlang
vl weu (Hot plate) figumail 110 ssrnwaifoa dunamsn/euuilasesdly

vsnun a1 mmstiunamsnlasuuilas

a = 9y

A yyo ' v o = v o Y L]
7 ma"lﬂﬁm'5Tmummmmazmﬂmwmwm ﬁ]gu1%11%1uﬂ13uﬂﬂﬁ1311’1ﬂiﬂ"n‘ﬁﬂ’)ﬂ

Q

Faoaurilasun Inas (Column chromatography)
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\ \J =) =
AIUAN 9 VOINTUAASIBYA

l afadt MeOH 11az321Me McOH A2855 U gy In e

AFANANYIUUMIUDD
v 0
WNUINAY
USuens171@ pH 3 A0 6 N HCI

anadluena Ladinn

v v

9 4 Ed
FUPNAUBFAN (EtOAc phase) ¥1111 (Aqueous phase)
AR AT AYAIY NaHCO, DUAD dsumsaiali1a pu 7
A0 NH,0H
S v et =
3 -] N msanavninNgns
FueNALOFINA msanaFihmignstiunga 2 :
Wunag (AQ fraction)
(EtOAc phase) (Aqueous phase)
. dld g YSuaa 118 pH 3 A28 6 N HCl Ay
Fuasniignidiuama >3
ANAA2Y EOAC
(NE fraction)
" \ 4
| 1
v N1ANY (Discard)
¥ v

4 @

= ~ ! ! 1Y °
NATBUYNTNWNTININ ﬁ’ﬁﬁﬁh‘ﬁumﬁmlﬂ‘im%ﬁﬁq%% I TNAYUUT

1T1n5A (AE phase) (Aqueous phase)

l

q" ~
Tasininnsil  NAABUININIHININ BN
113ANY (Discard)

TasuInns

i Y 4
UHUNINN 3.1 uﬁmﬂi’l’umumsﬁﬂﬂwmmuaaﬁwn Solvent Partitioning Extraction [8]
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as = o d asy o =
3.8 'Jﬁﬂ]‘i!ﬂiUNﬂi’)iﬂﬂ!!!ﬁ:’;llﬂﬂﬁWﬁiﬂﬂ')ﬁﬂﬂﬁNuiﬂ'i‘Nﬂ"nﬂ‘i‘n"l

= o Jd an a A o [
1. 3eunoauiuuy Slury lagl4Ean10a 60 ¥11A 0.02-0.06 Hadwas il

o

mmmmi’fu”luﬁnmazma

A EY

9 o v o ~ @ 4 an PR 9 @ o
2. l¥danguatsdaiiasazaisganlatvaeauy maanusanesoy 3asluasdind
3. msdsuRanTvessantea i S sutazuuuimstesdurvessanealasla
uunfliFoudama (Anhydrous MgSO,) NUIAAZDYA
o g’ o o v o <3 3;’ 1Taa
4. Fuihminasanareny udlazaiedledriazatasliidniies mniuldsa
A " W o Y Y w Y @ o v 9
ARanTvAMIAY  0.06-0.2 Taamas aulmddy udszmeaiiiazarveen ldnuandumn
[ I's
asluneaul
@ o Y - 4 QSJ’ ° A 3 o o [ ' 4
5. 9§ haranereaesutinntuiINIs iy IuBIsazate oz ouad1anesiiog
A Y sy o e
Wi lensndesnisoonannoaul
< - L 4 9 a a o =1 9 o
6. B NEENIINABENNAS WA TAIemaAt AT LD 1a511 InasIH Wil
MsasnasuasLasansla loaa NANNYIINAY 254 AE 366 U1 TUINAT LASNATILAY
anisaldehyde reagent

7. samsdantesioglunguiieatuszminerdaiiazaiveen Aruaiosszime

AYYINIA
\ v o s ad [V =
3.9 fnﬁllﬁlﬂﬁiuﬂﬂﬂﬂ1ﬂ‘lﬂ!ﬁ1iﬂﬂﬂﬂﬂ1ﬁiﬂﬂ?ﬁﬂﬂﬁﬂﬂiﬂ‘i%ﬂ‘ﬂﬂ‘ﬂw

P=§ @ I'd acy v 9 P
1. 95 suABANLMNAS w99 3.8
o @ ~ U Aaa o o 19 o :/, 9 9
2. dhasafaneuarauiuganeaas luaedul lag lideaiinisnalviadunayley
Wi a aa 3w e o 2 3 v o a
Frvazangenaulszuia 700 Yaaans uaI%e 2I0NUNNSINNTIVIAINIas aeNa
9 1 T A ) a a A Y ~ 9y [ ¢ A a LA
Yoyg1370LiipIA09Na LETAA 1ND 1 A5 NABINITOONIINABANUIUB AT NYNYL DN
o o a o <3 PR v o
nadaeneauidseuia 5 wudwas IHiimsinumsazaienosnnaoaNY
I~ ~ @ d ] A Aaa a
3. iuesfieenanaeduiidleviagisuy vura 100 Tadans Aullsuas 20
Y
faaaas MnNuIanIIgEUNSoNAUTINITATAR LT I azvIAdIumALlA TLC Taeii
0 v v ¥
MIuTIveIEIsazaMELasiIMIAI T UAILMIADIAI8Iad UV NA1U81IAaY 254 11

Tuiuns uag anisaldehyde reagent
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4. iomifidesmsusneeninlivhmssaiiudin demssuesnnnuaiinila ung
F1uauminla saunguatsdesdsury TLC Srenseamnmieuduliiinmssawasazawd
wneenin I8 dau i amadeudan TLC Snassieszmedayaeeen

5. mswenasusandamaiialasun Inasil wduiiunssudtamiade 3.7 uaz

3.8
3.10 msmSunamesmsilszneuiuea

YSinaassznevilusaninaisafaney euisadala laon1s 14 Folin-Ciocalteu’s
reagent ANITUDY Javanmardi LazANg [16) Wlagshansasafinaaududy 10 Tadnsude
fiadans Usua 50 lulnsaes (Hin1snaand 3 c1‘311) NaANAY Folin-Ciocalteu’s reagent (D9
W51 319 phosphomolybdate 1@ phosphotungstate) 39919 10 w1 USas 2.5 Tadans
1AL A1I¥A18N,CO; (7.5%, simiinresinas) Usmas2 fadans wauliidaiu udnily
w3 figangil 45 esrnmaigon iilunaing 15 wi Sadaaudunsalunsgandunaed
aeIna 765 i Tumas Ysinaansilszeuiluena stenuduiiaaniufifenriidunse

a 1 oy o 9 v o
UADAAADU IV UNLUIVRIF 1NNV YL 1 TN
Ad Y a
3.11 MsnadevgnsmMueyyasase [17]

msAnpYszans MwsesamsAiueyyadasz lunssIudany DPPH fioglugl
ouyndaseiiaavsfioglumsazats (ewld DrpH floglugtloyyadaszuin mazlfau
1) Taolunmsnaaeuios I dsazane DPPH Satady hulfaserfumsdmeyyadass
luszoznmiimua Ansganauidenialéinnueraau 517 nTuwas wzulsiufy

ANUITUA YD DPPH

O,N NOS

NO,

Diphenylpicrylhydrazyl (DPPH) 93
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myanavesnNududures DPPH dunaaindvesaisaza1efanatauenienuausg
£ 4
Tumsiidaoyyadassvesmsdueyyndass duneumnaneuiiaail
o d‘ U o ~ T o ) aa l& =
1. thensfiafaldswau 100 luTasaas Td DPPH $117u 2.9 faddas Fuasoun
DPPH 4.5 fiadans Tumsazaimemuea 100 danans nawlidiiulasldgamgil 30 e
= 3| =
WA 1Wual 30 i
2. fiimsiamsgandunasinanuennau 517 w1 Tuwes waveal §isendy DPPH
wlSouieufuszniansazmeificnsdiodieed wazasasaten lulia1sdaedie (Blank)
i 73 o P Y Y g
3. waeanswsyrNaesidudves DPPH Minaeegiuanuduiuveansazay

WIATTIU WBHIAT EC 50 (WaansusdoNanans)

< £% &' a = J
342 msmaavqﬂ%“lumimumac‘gaumﬂ

@ %

13 q’/’ a a a A a ;’
mynaaeuanuansalumssudnisnsgan Ilnvesgauniglunuiveiiaauaun

'

aa aAas (Y z:lyd o a Hod a 1 a3 Y
91n3T 904 Baver uazanz[18] Taelidsnisnaaouasil e thgauniosiaae q tno1uu
v Vv Y v
Trypticase Soy Agar W12 lu1M51a0¥031iA Brain Heart Infusion Broth 1um1zidof
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36 lagldasananenuFuuniveavesnen 1u
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LLﬁZLNﬁﬂ@TM%@QT@ﬂ@ﬁDISk diffusion method ﬂﬂl&ﬁﬂﬂiuﬂTiWQ‘ﬂ 4.3

§ [ qs/‘ a a g a A o @ 3
M3t 4.3 uaasmsdudimsniaRy Tnveaudegaunsd lasldmsanasummiuen
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WUYIAY L%@ﬁgﬁuﬂ?é’ clear zone (WAALNAT) Mic (luTasnSuaianans)
aon | lu | wda | aoen Ty Ae
1 S. millerli group 18 8 8 >500 >500 >500
2 S. pneumoniae <8 <q <@ >500 >500 >500
3 S. mutans 27175 <8 <8 <8 >500 >500 >500
4 S. coag negative 14 <8 <8 >500 >500 >500
5 C. diptheriae <8 <8 <8 >500 >500 >500
6 S. aureus (MRSA) <8 13 12 >500 250 250
7 S. aureus 25923 <8 <8 <8 >500 >500 >500
8 B. subtilis 26633 <8 <8 <8 >500 >500 >500
9 B. pertussis <8 <8 <8 >500 >500 >500
10 S. sobrinus 9 14 14 >500 125 125
11 V. cholerae 8 <8 <@ >500 >500 >500
12 V. parahaemolyticus 18 <8 <8 >500 >500 >500
13 S. aureus (MRSA) 20625 11 16 15 >500 62.5 62.5
14 S. aureus (MRSA) 20626 23 19 20 >500 315 315
15 S. aureus (MRSA) 20627 23 14 <8 >500 125 >500
16 S. aureus (MRSA) 20628 8 13 15 >500 125 125
17 S. aureus (MRSA) 20630 23 <8 <8 >500 >500 >500
18 S. aureus (MRSA) 20631 <8 15 15 >500 62.5 62.5
19 S. aureus (MRSA) 20632 <8 18 15 >500 31.125 62.5
20 S. aureus (MRSA) 20633 12 15 15 >500 62.5 62.5
21 S. aureus (MRSA) 20634 8 14 10 >500 31.25 125
22 S. aureus (MRSA) 20635 12 15 15 >500 62.5 62.5
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36 C. tropicalis 10 8 8 >500 >500 >500
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F2 0.153 1.090
F3 0.177 1.261
F4 0.482 3.435
F5 0.511 3.642
F6 6.030 4297
F7 9135 15.21
F8 0.585 4.169
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wﬂ1u§ummaammﬂaﬂﬂm‘?mﬁa Acetic acid 94 Furfural 95 1,1-Di-isobutylhydrazine 96
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3-01'100 = Glycerol 101 2,6-Dimethoxyphenol 102 ' 3,5-Dihydroxy-6-methyl-2,3-dihydropyran-
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octadecadienoate 107 5-(Hydroxymethyl)furan-2-carbaldyhyde 108 Methyl linolenate 109

Tetradecanoic acid 110 (48 Hexadecanoic acid 111 ﬁiﬂix‘lﬁ%ﬁllﬁﬂﬂﬁﬂgﬂﬁ 4.19
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N e
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v 9
A15197 4.6 LLﬁﬂQ‘lﬂﬂ@uﬁﬂuU’ﬂﬂ"Uﬂﬂﬁﬁﬁﬁﬂﬁﬂﬁl%ﬂmﬂ'm@ﬁﬂWﬂﬂﬂﬂﬂ'l’Jﬁﬂ\i

Compounds RT Formula | MW Fragment ion(m/z)
ani)
Acetic acid 94 9.447 | C,H, 0O, 60 60, 43, 31
Furfural 95 9.646 | C,HO, 96 96, 81, 67, 51, 39
1,1-Di-isobutylhydrazine 96 10353 | C;H N, | 144 | 144,126, 111,101, 84,73, 55, 43,32
5-Methyl-2-furfural 97 11.038 | C,H,O, 110 | 110,95, 81, 69, 53,43, 32
4-Cyclopentene-1,3-dione 98 11205 | C;H,0, 96 96, 85, 68, 54,42, 31
2-Furanmethanol99 12.009 | C,H,O, 98 98, 81, 69, 53, 41
2-Methylpent-1-penten-3-ol 100 13.800 | C,H,,0 100 100, 84, 71,57, 43, 31
Methy! myristate 104 15759 | C,;H,0, | 242/ 1242,211, 199, 185, 143, 129, 112, 98, 87, 74, 55, 43,
31
Methyl palmitate 105 18.128 | C,,H,,0, | 270|270, 239, 227,199,185, 143, 129, 97, 87, 74, 55, 43,
31
2,6-Dimethoxyphenol 102 18932 | CH, 0,/ | 154 /154,139, 125,111, 96,79, 65,51, 39
3,5-Dihydroxy-6-methyl-2,3- 19.099 | CH,O, 144 | 144,115, 101, 85, 72, 55, 43, 31
dihydropyran-4-one 103
Glycerol 101 1957527 €, Q) 61 61,43, 31
Methyl stearate 106 21775+ C,H,,0, 298|298, 281,267, 255, 241, 227, 213, 199, 185, 171,
157, 143,129, 115, 101, 87, 74,55, 43, 31
Methyl-8,11-octadecadienoate 107 | 23.200 | C ;H,,0, | 294 | 294, 263, 234, 220, 192, 178, 164, 150, 136, 123,
109,95, 81,67, 55,41
5-(Hydroxymethyl)furan-2- 23405 | CHO, 126 | 126, 109, 97, 81,69, 53,41, 31
carbaldyhyde 108
Methyl linolenate 109 24511+ C H;;0,.| 292|292, 261,236, 223, 191, 178, 163, 149, 135, 121,
108, 95,79, 67, 55, 41
Tetradecanoic acid 110 27408 | C,H,,0, | 228 | 228, 199, 185, 171, 157, 143, 129, 110, 97, 85, 73,
60, 43, 31
Hexadecanoic acid111 34029 | C,H,0, | 256 | 256,239,227, 199, 185, 171, 157, 143,129, 115, 97,

83,73, 60, 43, 31
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4.5.2 maamnzvimeamaiiauialasnInas-uaanlnInsalntlonmdaaianses

namsIneidsuda lasin Inas-uwaanla Insalndl wumsddynnasada
ﬂmm%ummuaammm%mnﬁmﬁa Acetic acid 94 5-Methyl-2-furfural 97 3,7,7-
Trimethylbicyclo[4.1.0]hept-3-ene 112 Acetamide 113 Methyl salicylate 114 1,1-Dimethylallyl
alcohol 115 4a-Methyl-trans-2-decalinone 116 2-Methoxy-4-vinylphenol 117 Methyl palmitate
105 2,6-Dimethoxyphenol 102  3,5-Dihydroxy-6-methyl-2,3-dihydropyran-4-one103 2 .4-Di-
tert-butylphenol 118 Glycerol 101 4-Vinylphenol 119 Methyl stearate 106 Methyl oleate 120
Methyl-8,11-octadecadienoate 107 5-Hydroxymethyl-2-furancarboxaldehyde 108 DL-Proline,5-

oxo-methylester 121 110 Cetylic acid 122

&= ST
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0] 0}
OH
/ OH
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OH
o} 0\
1 /E

4a-Methyl-trans-2-decalinone 116 2-Methoxy-4-vinylphenol 117
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2,4-Di-tert-butylphenol 118 4-Vinylphenol 119

O
- \H/\/\/\/\/\/\/\/\/
(e]
Methyl oleate 120

0]

R

2

O
DL-Proline,5-oxo-methylester 121
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ﬂ1§1\‘]ﬁ 4.7 LLﬁ@Nllﬂﬂ@uﬁ?uﬂ@ﬂﬂlﬂﬂﬁTﬁﬁﬂﬂﬁ81‘1]%“&“7]']1&ﬁaf\nﬂu\lﬂﬂﬂ13g@\1

Compounds RT Formula | MW Fragment ion(m/z)
()
Acetic acid94 9.468 C,H,0, 60 60, 43, 31
5-Methyl-2-furfural97 11.033 | CHO, 110 | 110,95, 81, 69, 53, 39
3,7,7-Trimethylbicyclo[4.1.0]hept-3-ene112 13.024 | C,H,,0 | 150 | 150, 135, 122, 107,91, 79, 66, 53,
39
Acetamidel13 13.213 | CHNO | 84 84,71,59, 44, 32
Methyl salicylate114 13.455 | CH.0, 152 | 152,139, 120, 103, 92, 81, 65, 45,
32
1,1-Dimethylallyl alcohol115 13.787 | CH, 0 86 86, 84, 71, 57, 43, 31
4a-Methyl-trans-2-decalinonel16 15.873°| C,H, O | 166 | 166, 151, 137, 123, 105, 95, 83,
69, 55,41, 30
2-Methoxy-4-vinylphenol117 V7980 \ GHION T8l 150, 135, 1213107, 89, 77, 63, 51,
39
Methyl palmitate105 181171 C;H,,05 /| 270.04.270,239, 227, 213, 199, 185, 171,
157, 143, 129, 115, 101, 87, 74,
55, 43,32
2,6-Dimethoxyphenol102 18.916 | CH, 0, | 154 | 154,139, 125, 111, 96, 81, 65, 51,
39
3,5-Dihydroxy-6-methyl-2,3-dihydropyran-4- 19.072 | CH,0, 144 | 144, 126, 115, 101, 85, 72, 55, 43,
onel03 31
2,4-Di-tert-butylphenol118 19.520 | C,,H, 0" | 206 .| 206, 191,175, 163, 147, 128, 115,
103,91, 74,57, 41, 30
Glycerol101 19.763 | C,H,O, 97 92,74, 61, 43, 31
4-Vinylphenol119 21.166 | CH.O 120 | 120, 105,91,77,65,51,39
Methyl stearate106 21.759 | C H,0, | 298 | 298,281, 267, 255, 241, 227, 213,
199,,185; 171, 157, 143, 129, 115,
101, 87, 74, 55, 43, 32
Methyl oleate120 22.218 | C,H,0, | 296 | 296,278, 264, 246, 231, 220, 207,

194, 180, 166, 152, 138, 123, 111,
97, 83, 69, 55, 41
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H 1 ] 1 L 3[’ d
A15199 4.7 (99) Llﬁﬂﬂll’f)f’]’ﬂuﬁ’J‘LlEJ’f]ﬂﬂ]ﬂﬁﬁﬁ’dﬂﬂﬁﬂ'm%um%'luﬂﬁmﬂmﬁﬂﬂnﬁ’ﬂﬁ

Compounds RT Formula | MW Fragment ion(m/z)
(i)
Methyl-8,11-octadecadienoate1 07 23.194 | C H,0, | 294 | 294, 281, 263, 251, 234, 220, 207,

192, 178, 164, 150, 135, 123, 109,
95, 81, 67,55, 41

5-Hydroxymethyl-2-furancarboxaldehyde108 23.367 | CHLO, 126 126, 109, 97, 81, 69, 53, 41

Glycerol101 19.763 | C,H,O, 92 92,74,61,43,31

Methyl-8,11-octadecadienoate107 23.194 | C H,0O 294 | 294,263,251,234,220,207,

19 342

192,178,164,150,135,123,

109,95,81,67,55,41
DL-Proline,5-oxo-methylester1 21 25.434 | CH,ON | 143 143,117,105,84,69,56,41
Cetylic acid122 34.088 | C,H,,0, | 256 | 256,213,199,185,171,157,

143,129,115,97,85,73,60,43

453 maannzvimemaiaudalasaninesnil-waanlalnsalntlnnlumaises

1M aazialoia lasnInsil-uaanInsalntl wuasdrdyanmsada
neFumMuaveluATIEafe Acctic acid 94 2-Ethylthiophene 123 Butyrolactone 124
Neophytadiene 125 Furaneol 126 Butyrolactam 127  6,10,14-Trimethyl-2-pentadecanone 128
Methyl palmitate 105 = 2,6-Dimethoxyphenol 102 Glycerol 101 ' 4-Vinylphenol 119 Methyl-

9,12,15-octadecatrienoate 129 N,N-Dimethylcyclohexylamine 130 (8¢ Palmitinic acid 131

0}
S
\_/ :
2-Ethylthiophene 123 Butyrolactone 124
/

Neophytadiene 125
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OH

HO
(o}
Furaneol 126 Butyrolactam 127

6,10,14-Trimethyl-2-pentadecanone 128

/0\”/\/\/\/\/\/\\/\/\/

Methyl-9,12,15-octadecatrienoate 129

X

N,N-Dimethylcyclohexylamine 130

OY\/\/\/\/\/\/\/
OH

Palmitinic acid 131

H v Y
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v k4
ﬂ]iNﬁ 4.8 me"laaaumuaa&lﬂmmiﬁﬁwmwffmmnuaamﬂ"lmnﬁm

Compounds RT Formula MW Fragment ion(m/z)
)
Acetic acid 94 9.473 C,H0, 60 60,43,31
2-Ethylthiophene 123 11211 |\ CHS 122 122,97,78,63,43
Butyrolactone 124 11:799; .| € H.O, 86 86,71,56,42,31
Neophytadiene 125 14842 | C,Hy, 278 278,263,249,236,222,208,193,179,165,15

1,137,123,109,95,82,68,57,43,32

Furaneol 126 16078 | CH.O, 128 128,102,85,71,57,43,31
Butyrolactam 127 16.283 C,HNO 85 85,71,56,41
6,10,14-Trimethyl-2- 16.973 | "€, ;H.;0 268 268,250,236,225,210,194,179,167,156,13
pentadecanone 128 7,124,109,97,85,71,58,43,32
Methyl palmitate 105 18.122 {1 C,.H;,0, 270 270,252,239,227,213,199,185,171,157,14

3,129,115,101,87,74,55,43,32

2,6-Dimethoxyphenol 102 18916 | C,H, O, 154 154,139,123,111,96,85,74,55,43,32
Glycerol 101 19.806 | C,H O, 92 92,74,61,43,31
4-Vinylphenol 119 21.187 | CiHO 120 120,91,65,51,39
Methyl-9,12,15- 24511 | C H,;0, 292 292.261,236,223,191,179,163,149,135,12
octadecatrienoate 129 1,108,95,79,67,55,41
N,N- 25455 | C,HN 127 127,111,95,84,71,56,41

Dimethylcyclohexylamine 130

Palmitinic acid 131 34.077 | C, H,,0 156 156,213,199,185,171,157,143,129,115,97,

10 V32wl

85,73,60,43

WUﬂ1iﬁ1ﬁﬂJ%1ﬂﬁﬁﬁﬁﬂ‘§ﬂ NE v04lu@12159970 Caryophyllene 132 rans-P-
Farnesene 133  Bicyclo[3.1.0]hexane,6-isopropylidene-1-methy 1134  O-Humalene 135 1,8-
Menthadiene-4-ol 136 0.~ Terpineol 137 Bicyclo[3.1.1]hept-2-ene,2,6-dimethyl-6(4-methyl-3-
pentenyl) 138 Piperitone 139 E,E-alpha-Farnesene 140 cis-Geraniol 141 Methyl dodecanoate
142 tert-Butylbenzene 143  p-Meth-1-en-9-yl acetate 144  trans-Carveol 145 p-Cymen-8-ol
146 Neophytadiene Piperitenone 147 m-Ethyl cumene 148 Phytol 149 Caryophyllene oxide
150 trans-Nerolidol 151  6,10,14-trimethyl-2-Pentadecanone 152  Spathulenol 153 Methyl

palmitate 154 Methyl palmitoleate 105 Isophytpl 155 Methyl stearate 106 Methyl oleate 120
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Methyl linolenate 109  3-Hydroxymethyl-6-(methylethyl)-2-cyclohexenone 156 a2 Dioctyl

adipate 157
Caryophyllene 132 trans—B—Farnesene 133

Ve

Bicyclo[3.1.0]hexane,6-isopropylidene-1-methyl 134~ (-Humalene 135

1,8-Menthadiene-4-ol 136 Ol- Terpineol 137

Bicyclo[3.1.1]hept-2-ene,2,6-dimethyl-6(4-methyl-3-pentenyl) 138

= -l i

Piperitone 139 E,E-alpha-Farnesene 140
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cis-Geraniol 141

0]

/\/\/\/\/\)J\O/

Methyl dodecanoate 142

s

tert-Butylbenzene 143 p-Meth-1-en-9-yl acetate 144
OH
HO” f
trans-Carveol 145 p-Cymen-8-ol 146
OQ i
Piperitenone 147 m-Ethyl cumene 148

HO\/Y\W/Y

Phytol 149
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Caryophyllene oxide 150

= = =

OH
trans-Nerolidol 151

M/\/Yo
0,10,14-trimethyl-2-Pentadecanone 152

OH

Spathulenol 153

i Z
o]

Methyl palmitoleate 154

OH

Isophytpl 155
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3-Hydroxymethyl-6-(methylethyl)-2-cyclohexenone 156

(0]

/W\/\/“\/\/\H/O\/\/W

o

Dioctyl adipate 157

1 9 14
510 422 Taseadremsdrgansumsananenyy NE vinluaisos

v v
ﬂ'l‘iN‘ﬁ 4.9 !,Lﬁﬂ\‘1hli)’e]’e)'l!ﬁ?ﬂ&l@ﬂﬂl@ﬂﬁﬁﬁﬁﬂﬁﬁﬂﬂsﬁu NE 910 11a121504

Compounds RT | Formula | MW Fragment ion(m/z)
(min)
Caryophyllene 132 LB RC HL 204 | 204, 189,175, 161, 154, 147, 143, 137,
133, 128, 120, 115, 109, 105, 93, 84, 79,
69, 65, 55,51
trans-B-Famesene 133 11.666 | € H,, 204 | 204,161, 133,120, 107, 93, 79, 69
Bicyclo[3.1.0]hexane,6-isopropylidene- | 11.733 | C, H, 186 1367 121, 107, 97, 82, 79, 73, 70, 67, 61,
1-methyl 134 58,55
Ol-Humalene 135 11.869=C sHz, 204 | 204, 189, 162, 147, 133, 121, 111, 107,
103, 93. 87, 80, 73, 67, 61, 55
1,8-Menthadiene-4-ol 136 Be098 | C JH Q=T 525”152, 137, 134, 126, 123, 119, 109, 97, 91,
84, 80, 77, 69, 65, 55, 51
O-Terpineol 137 12,112 1 C, H..O 154 | 154, 139, 136, 121, 115, 111, 107, 103,
96,93, 87,81,77,71, 67, 6559, 55, 52
Bicyclo[3.1.1]hept-2-ene,2,6-dimethyl- | 12.345 | C.H,, 204 | 204, 189, 161, 148, 133, 119, 107, 93, 79,
6(4-methyl-3-pentenyl) 138 69, 55
Piperitone 139 12.558/1C 1, 07152 11152 137 133, 124119, 115, 110, 107,
103, 95, 91, 82,79, 70, 67, 63, 57, 54, 51
E,E-Ol-Farnesene 140 12.6151 C, . H,, 204 | 204, 189, 161, 147, 137, 133, 123, 119,

115,7107,:103,.93,:83, 79, 69, 65; 55, 51
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H k4
ﬂ]i]\iﬁ 4.9 (99) !Lﬁﬂ@qﬂﬂﬂuﬁiudﬂﬂ'ﬂﬂﬁﬁﬁﬁﬁlﬂﬁﬂ'lﬂ‘]?’u NE %1ﬂ1ﬂﬂ13l§ﬂﬂ

Compounds RT Formula | MW Fragment ion(m/z)
(min)
cis-Geraniol 141 12724 | C1, H, O | 154 | 154, 136, 121, 111, 107, 97, 93, 85, 81, 77, 73, 69, 65, 61,
57,53
Methyl dodecanoate | 13.226 | C,H, O, | 214 | 214, 183, 171, 143, 133, 129, 109, 105, 101, 97, 91, 87, 82,
142 74,69, 59, 55
tert-Butylbenzene 143 | 13.330 | C, H,, 134 | 134,119, 115, 109, 105, 101, 95, 91, 88, 85, 82, 79, 73, 70,
67,63,59,55,51
p-Meth-1-en-9-yl 13511 |,€ H;057 196 | 196, 1363121,107, 94, 79, 67, 55
acetate 144
p-Cymen-8-ol 146 13.770 | C H,, O | 150 150,135,119, 105,91, 77, 65, 51
Neophytadiene 125 14501 | C,Hy 278 1| 278,263, 249, 236,222, 208, 193,179, 165, 151, 137, 133,
102, 95, 82, 68, 57
Piperitenone 147 14.708 | C; H,,O - 1-150. | 150, 135, 121,115, 107, 91, 85,79, 73,67, 59, 53
Phytol 149 14.7971f C,H,,0. - 278+ | 278, 263, 249, 232, 207, 193, 177,165, 151, 137, 123, 109,
95, 81. 68, 57, 51
m-Ethyl cumene 148 | 15268 | C H 148 | 148, 133,127, 119, 105, 91, 82, 77, 69, 63, 57, 51
Caryophyllene oxide | 15.356 | C H,,O | 220 | 220, 205, 192, 187, 177, 166, 161, 149, 140, 135, 127, 121,
150 115,109, 103, 98, 93, 85, 79, 69, 63, 55,50
trans-Nerolidol 151 15.688 |, C;H,,O | 194 | 194,189,179,161,148,136,121, 107,
98,93,81,69,55
6,10,14-trimethyl-2- | 16.569 | C H, O | 268 | 268,250,210, 179, 165, 151,137, 124, 109, 95, 85,71, 58
Pentadecanone 152
Spathulenol 153 16.693 | C,.H,,O0 | 220 | 220, 205, 187, 177,164, 159, 153, 147, 136, 131, 125, 119,
110, 105,97,91, 85,79, 74, 69, 61, 55
Methyl palmitate 105 | 17.636 | C H,,O, | 270 | 270, 255, 239, 227, 219, 213, 199, 191, 185, 177, 171, 163,
157, 149, 143, 135, 129, 121, 109, 103, 97, 87, 81, 74, 67,
61,55
Methyl palmitoleate | 18.362 | CH,,0, | 267 | 268, 236, 218, 194, 165, 152, 143, 137, 129, 123, 114, 107,
154 96, 83, 74, 67, 55
Isophytol 155 18.538 | C,H,O | 296 | 167,151,137, 123, 109, 103, 97, 89,
83:71. 61,55
Methyl stearate 106 | 21.015 | C,;H, O; | 298 | 298,267, 255, 241, 227,213, 199, 185, 171, 152, 143, 129,

121, 111,97, 87, 74, 67, 55
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] k4
EATARE 4.9 (919) !,m'ﬂﬁlli‘)’f)ﬂuﬂ']ufi’i)fﬁlﬂﬂﬁ"liﬁﬁﬂﬁfﬂﬂ%u NE 91nlua1ai5eq

Compounds RT | Formula | MW Fragment ion(m/z)
(min)
Methyl oleate 120 21482 | CH,0, | 296 | 296, 264, 253, 246, 235, 222, 208, 194, 180, 172,
166, 152, 139, 129, 123, 111, 105, 97, 91, 83, 75,
69,55
Methyl linolenate 109 22.834 | CH,,0, | 292 | 292, 236, 191, 173, 163, 149, 143, 135, 129, 121,
115, 108,101,95,:87..79, 73,6755
3-Hydroxymethyl-6- 27.016 | C, H, O, | 168 168, 153, 140, 135, 126, 121, 117, 111, 107, 98,
(methylethyl)-2-cyclohexenone 93, 89, 85, 81, 77, 70, 65, 59, 55, 51
156
Dioctyl adipate 157 29.835 | C,,H,,0, | 370 | 370, 341, 313, 284, 259, 241, 212, 199, 189, 173,

157, 147,129, 112, 101, 91, 83, 70, 57

v
WS HAINaIsanayy AE 189lua12504A Piperitone 139 p-Cymen-8-ol 146

Neophytadiene 125  Piperitenone 147

6,10,14-Trimethyl-2-pentadecanone 128  Methyl

palmitate 105 Ethyl palmitate 158 ~ 2,3-Dihydro-benzofuran 159 Methyl stearate 106 Methyl

oleate 120 Methyl linoleate 109 Methyl-9.2,15-octadecatrienoate 160  Phytol 149  ung

Palmitic acid

\/OYWW\/W

Ethyl palmitate 158

2,3-Dihydro-benzofuran 159

-

= =

Methyl-9,2,15-octadecatrienoate 160

] E4 k4
31/ 423 TnssadreasdAgindumsadaneiudy AE m1nluaises
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¥ k4
ﬂ]ﬂ\‘i‘ﬁ 4.10 Ltﬁﬂw‘ivl’ﬂflﬂuﬁ?uﬂﬂﬂﬂlﬁ]dﬁﬁﬁﬁﬂﬁmﬂ“}?ﬂ AE nnluanises

Compounds RT Formula | MW Fragment ion(m/z)
(i)
Piperitone 139 12,558 | C, H, O | 152 | 152,137, 133, 124, 117, 110, 95, 89, 82, 77, 73,
70, 67,61, 54, 51
p-Cymen-8-ol 146 13770 | C,H,,O | 150 | 150, 135, 119, 115, 105, 91, 87, 77, 73, 70, 65,
62,59, 51
Neophytadiene 125 14485 | C, H,, 278 | 278, 263, 249, 222, 208, 193, 179, 166, 151,
137, 123, 109, 95, 82, 68, 57
6,10,14-Trimethyl-2- 16.563 | C,H,O | 268 | 268,250, 210, 194, 165, 138, 133, 123, 109, 103,
pentadecanone 128 95,85, 79, 71,58
Methyl palmitate 105 17.626 | C;H,,0, | 256" | 256,239, 227, 213, 199, 185, 171, 157, 143, 135,
129, 123, 115, 109, 103, 97, 87, 81, 74, 67, 61,
o,
Ethyl palmitate 158 18:108 | CH, O, | 284 | 284,255,239,213, 157, 143,:137, 129, 123, 115,
109, 101, 95, 88, 79, 73, 67, 61, 55
2,3-Dihydro-benzofuran | 20.424 | C.H,O 120 | 120, 101,94, 91, 87, 73, 65, 59, 55, 51
159
Methyl stearate 106 21.005 | CjH, .0, | 298 | 298,269, 255, 241, 207, 199, 143, 129, 121, 108,
98, 87, 81, 74, 55
Methyl oleate 120 21466 | C H, O, | 264 | 264, 222,207,180, 165, 153, 147,137, 129, 123,
117, 110, 103, 96, 89, 83,75, 69, 55
Methyl linoleate 109 22.466 | C H,,0, | 294 | 294,263, 164, 149, 135,123, 117, 109, 103, 95,
87, 81,73,67,55
Methyl-9,2,15- 23.808 | C H,,0, | 292 [ 292,261, 236, 173, 163, 157, 149, 141, 135, 121,
octadecatrienoate 129 115,108, 101, 95, 87, 79, 73, 67, 55
Phytol 149 24793 | C,H, O | 296 | 296, 256, 196, 181, 137, 131, 123, 111, 97, 89,
817126557
Palmitic acid 32.950.|°C H,,0, |-256 ['256,.238,227, 213, 199, 185, 171, 157, 97, &1,

73, 60
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