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Efficiency and Chemical Component of Essential Oil from

Hyptis suaveolens (L.) Poit. on Weed Control
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ABSTRACT

Study on efficiency and chemical component of volatile oil from Hyptis suaveolens (L)
Poit. for weed control was conducted at the Department of Agriculture, the Ministry of Agriculture
and Cooperatives, Bangkok, during October, 2015 — September 2016. Three types of plant
material were collected from Kanchanaburi province, fresh plant in vegetative stage, fresh plant in
reproductive stage and dry after fruiting. Each plant material was separated for leaves (vegetative
stage), leaves and flower (reproductive stage and dry after fruiting) and stem. Each plant part of
fresh sample was divided into 2 parts, one for extraction immediately, the other half was left to
dry, then extract for volatile oil by hydrodistillation for 3 hours. The leaves and flower give higher
yield than other part of the same material. The 100 g-equivalent plant material (gE) of volatile oil
shows higher than 70% inhibitory effect on germination and growth of Echinochloa crus-galli (L.)
P.Beauv., Amaranthus spinosus L., Macroptilium lathyroides (L.) Urb. and Mimosa diplotricha C.
Wright ex Sauvalle in the laboratory. The volatile oil was further tested with the 4 previous weeds
and Dactyloctenium aegyptium (L.) Willd. as post-emergence herbicide, at 2 - 3 leaves stage, in
net house condition. The leaves of volatile oil treated plant showed succulent leaves, which then
tumn to white or light brown and died later. Al weeds were killed more than 70% at 200 ¢E of
volatile oil. The component of volatile oll, studied by GC-MS method, shows the main ingredients
of essential oil was the terpenoid group with more than 30 chemicals. The three major
components with highest percent area ratio in the chromatogram were 1,8-cineole 24.44%,
sabinene 18.32% and trans-caryophyllene 8.45%.
Keywords: Hyptis suaveolens (L.) Pait., volatile oil, germination inhibit, srowth inhibit
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1. Lﬂ%@ﬂLLﬁ’J oA Volumetric flask, Pipette, Flat bottom flask, Glass cylinder, Petri dish
ey Beaker
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Anhydrous sodium sulfate (AR grade)
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5. \p309iATIeans Gas chromatography-mass spectrometer (GC-MS) A Agilent
U 6890N

NRIIUIABALAU NINITINTNBAT | 3



6. .wanduiias 6 wlalaun werd1un (Echinochloa crus-galli (L.) P.Beauv.) nejnunaang
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1. MSAIBNADENNY LagaITena
nmsateTuelazmETINa LAY TessdnUie 3 Szey fie neusenaen senaen
uagfiusis (Wndnauduuie) nut duvedluwazeon vemnsvezlviuimashifuneuszive
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thidfuneuszinean luuazeen vesiivan umaaeuiutaiiy 4 wila Tiud nerdaun
fnlusmuny 9 warluesiuides §as1 0, 25, 50, 75 waz 100 gE WU dfumonsziesng
100 ¢F awnsadiudanisten MsasyvesInkardfuremgdun Ml wazluesuides 16
aﬁqm wandnsegefiteddynsadianndnsidun Tnganusadudanissen N13LAIYVDITIN
wavarduvaamadnaunld 94.96, 98.19 uaz 96.92% A 95.24, 87.75 way 90.54% wax
luss1uiien 30.92, 90.24 waw 86.85% mud1du Turnefinndmsvesinfuneussive a1unsn
Fudansien msisaresin wazaduluinluumunald 100% (Table 3)
3. UstAvdamwasthdunaussmeannuusdndilunisaauauivieluanwdounaaas
thidfumenszivenn Tuwasaon vesiivan Sadlinadfianluresufifinig Ens
100 ¢F) waziiunduaaain Snsn 200 ¢F) wmaaeulsranininnisaIuauivinY 5 vila
¥ sgdaun vghdnee dnlaavuny R warluesudes tdnanismaaasiel

nedg1Iun WUl pFanuhTuneNssnesnT 100 waz 200 oF Uszanm 2 2l wy
mmﬁﬁﬂhﬁuam vshalumuuuremgdIun wagnasnu 13U vshaluuazaisu J8%a
a1 Wasunadendudiinma wensaeundeiuans 7, 15 uag 30 U WUINNITUITNUY
dhifumenszive §a51 200 oF f8nsnsmoladevematniungean wazuansaognedl
ﬁaé’wé’@mqﬁﬁaﬁumiﬁﬁﬁu Tneidnsinsmewaas 58.33, 68.33 way 70% MNANSU @1y
Awge Iuauly waztmtnuesonsyang YosFuTivdoognnns sz hifamnuuandneiunis
afin Tnofanugaade 26.25 - 32.13 wuiwns f9wauluiade 3.03 - 3.40 Tu/du Tl
wiaiade 0.89 - 1.14 n¥/nsans (Table 4)

ne1UInNAY WU pFanuhunenszEng 100 uay 200 oF Usvanm 2 Falug
wummiﬁwfwﬂu@m vinalumuuuresmguinae naswu 1 Ju vinaludazaisu 13
Fnas Wasuandidenduden denmadeundmiuans 7, 15 war 30 Ju wuiinssudSiu
ihifuveusge §a31 200 gk fiSnTnisnneladsvemgnuinaaegege wanAsegnad
TodAumneadiannnssuisou Tnefidnsnsaneads 88.75, 90.00 way 90.00% AIUAINY
dunssuisnudunenseive Sas1 100 ﬁé’mwmimaLa?iwamzﬁwmﬂqum’jwmmu
Fwansiuly wazdiuaregditeddymeada Tneddammsnendsvemadiuneme 56.25,
56.25 Ay 57.50% MudRy drueugs S1uulu uasdmiinudsdensznns vesiuiidoos
ynnssIshifanuuanssiuneada Tneflrugeiade 14.38 - 16.08 wufuns fdwiuly
Wde 5.38 - 11.75 Tu/du wasildmidnuiands 0.92 - 1.73 nfwnszans (Table 4)

fnlunvuny wud ndmiudtuneussmesnst 100 uwag 200 oF Uszana 2 Halus wu
onsanindugag vinaluduuuresinloumuy ndau 1 5u vinaly uasddu $330a9
Wasuanadea-uns Wudun Wonsinasundamiuans 7, 15 uag 30 Ju wuiinssuisnuingy
veNsEIvEY $731 200 oF fidMIImsmeindsvesinluamuingedn wazuansasgslitodfyy
MeaRRNNIIIASeU TnedlensiniIaewade 98.75, 98.75 way 100.00% ANANSU @y
nsASwuthdunewsse 8991 100 oF fdammaneidegainiinmaruansiuly wasnssuitu
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UvaranuisanUiegelitudAgynieais lasddnsinisaiendsvesdnluunuiy 68.75,
70.00 Uag 72.50% muawU dunuge uiulu uazininuieiensenne vesnunvaesy

ad 1 io/ LY v 2/ ! A ! A v o w aa
VBINTIHIDTNUUNUUVDUIENY B8RF1 200 gE UBHNINNTTUITBUS) DY NUULFIRYNINENH (Table 4)

v

09K WU WA UUIIUReNTEIEERT) 100 tay 200 gE Uszunu 2 92lus wWuenig

<,

d1infugeq vinaluduuuresiad Tuduuiswazmeluian vaduluuianie uiaunsn
wigAulamalUla Lﬁmmmf’lﬁwamzm&J"LaJﬁuﬁaU‘%L’gmLﬁaLﬁaLﬁ@ wimnunensEIne
é’mﬁau’%nmaaw’?ﬁuﬁuﬁa@jaw'%zg Auarazinnsasyauln uaszwniu LLazmsﬂuﬁqm o
ATIVFOUNAINUANS 7, 15 wag 30 WU USSR T uVeNTEIE §757 200 oE 19M31N13
MeLadereinilgegn wazunnsseg1eiitoddgmisadfnnnssnisau Tensnsmeiade
51.25, 62.50 way 70.00% M1uafu dunssuisnuiTuveusEwe $m51 100 oE 19M31N"3
elRdeganinTsisuasiuly wenssuiBruiiua udliunndaneadd lefisnsinis
ABLaAe 13.75, 35.00 Way 36.25% AUAIRU diuaugs 9wty LavTvTinuaRensEang
vosufivdeeglunssuiswuihiueusyve §ne 200 oF Hesniinssuisou edredifvdrdny
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WAy 0.14 n3u/nszans (Table @)
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100 wag 200 ¢F Yeuninngsuiidu sgreived1fynisads Imaﬁmmqua?{ﬂ 0-2.50
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wilawuie 4 dUa wivnswialdsunansenulusees 1 - 2 SUavindaiuans nd@niuns
wiiulnezity FeannmInedeuTuneN s nuIsE YN Susyansamlunis

AIuRuivivLiarylaunns1eiy Tagdrunnudaiuagibiludviivaidl lunasdanau
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Waswdudun niethana wazuismenisly 7 Yu aenndesiu 95 wazaudu (2553)
189U mﬁ/\iumiaﬁ'@LLmé’ﬂﬂmﬂé’mwﬁmam lAnermsluiviu dnideud NI
weduRn waznguinae Tnenuiluvin wasdien wdwnduluiidimandeluuis delu
mMsnadeumninuneussmeduda Tefimifissuiinalu visiudiansawsaduladeluls
losnmirfunenssmehifudausnaiofensy wazazossansdudaluinldainaue Tng
ihunenssmedenauiuihesinmsuentu Tunmegeuiafvansiuluadluiielvazanely
Bl winuinhduneussmedaranaldliln wasilothlunusohlmiunensyme dudta
Tufidlaiadnane warlifudausnaniedonsy TuiitnlniFewnsansydvlnldung s
Jemsfnuitedeluilewauiisnisiy wiemasiviefiunsaraeluiesiduneusyve
detheiulszavsnmlunmsaunulainlias dusely
4. Mslaneitinamsidyluhdureussnevasuasdni
miwﬁmeﬁmmiﬁ’wé’@uﬁwﬁwamzm&mm,l,mé'ﬂﬂwéhst?faﬂ GC-MS  flanneil
wngaulunsdnen sl
Column  : Optima-5MS-0.25 um, 30 m x 0.25 mm ID
Carrier gas : Helium (1.0 ml/min)
Injector temperature : 280°C
Detector temperature : 280°C
Programming : 50°C — 250°C i 5°C/min, hold 15 min
meldmazdnan Wethfmegahdumensumeninsesd aunsosuriauasiine
Pnfufifldanlasninunsy Wudwﬁwﬁwamzmamﬂdm@i’m6‘] vosmanUdvilaarsaulug
wilteufu Banausnsnsiudntios ansUszneulunshmesssvevoadnt Wuasngumesiueed
(terpencids) fiansnsaszyiialdannda a7 vila uondu wiesitusediidu monoterpenes 20 wiin
sesquitterpenes 23 il diterpenes 4 wila Waydue aunina (2544) na1in nguansmesiuosd
¥i3e terpenes LHumsTinuinnigalussaumd welufivuardnd wosfiuess Ussnoudeniei
\dinfign 13on isoprene unit i branch chain ¥esASUBY 5 Bzmen Wailiusys 2 Aums
¥ilavannesiuesiutaniy isoprene unit AinUszneudumesiivend Tnsansfinuuinuas
Hussdusznoundn uaziiviinagduituvesssmeunsdnt 3 4fa ldun sabinene Fsdaidiu
SoduiuiildnnlasnunT 1.58% - 18.32%, 1.8-cineole 4.63% - 24.44% uag trans-caryophyllene
8.45% - 30.64% FaUTuauiinuusnenetudntesluuiazdresfinildanmsessudetied
siau (Table 5) lethisfunewssmeildannisadalusaznen vessog1edn fogeiau
warfiguis e ngiuiinaiudueuvesesdUszneuiiflunniian 3 via Wisuisuiuans
1MIFIU WUl sabinene, 1,8-cineole W@ trans-caryophyllene a1nwan JUTHNUAIUYNTY
10.35, 15.20 waz 9.19% AMuSeU fvaniuis SUSinuaududy 2.27, 5.40 uway 22.80%
ANUANU LAZINNNTLAT TUSUIUAIUTUTY 21.03, 25.21 way 3.22% anuansu (Table 6)

lngans sabinene uay 1,8-cineol uansfieglungyu monoterpenes denndaIiusIeaues
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Kordali et al. (2007) find13318135ng% monoterpenes fiNananssonUBILAALAZMIAI YRl
YDIAUNAT LAYABAARBINUIIBIUYBY Qui et al. (2010) 1nanyinans 1, 8-cineole ANMMINTUN
WaAuilinmssenvesudnanas sgslsimuidureussmeannundnindflasngumnesiivesa

dnmanevile Fensvaiiusnalinanemdudinisien wazn1sasyvesivigle

AJUNANIINAADY

MsanAUiuRsEBINEIU TukazAen Yasanyn TUSua T UiausEAgNINNIT
mM3anaInddy widnUmuidnausuuisdsnsiiiiuensemeasian 3.76 nsusie 1 Alansy
uniuneussveladgnsdudinsenuasnsasyreriviwiwssnmlusausaslun i nsliai
neceu NiluissliRnsuazseuvnaes Nunlasuifiureussmeiimsendininfldlasungu
WouTTyeg 1l tad Ay Eia dauduisenlaaziininadglasinindunlilasuiidunenssme
Dy NTTYE AR AUREIAY daumsnulniutenssmeNauasululrisne Nz 2 - 3 Tu
TudnsnAednuiuluiesujisinig (100eE) wavasavinvesdnsmidluesdainis (200 ¢F) lu

= 1 YV o =1 a v 1 U v
ANNTIUNARDY WUINNSLEIRT 200 gE viliiunaaeu 5 wia laun nediun wgunaang
BAlNUNY O2R waglues1uaes 19ms1n15mne 70 - 100% wazkllavnusureussmelUinsigi
Y ac o w | & & \ a P A & & o
AT GC-MS wuansddgylunquueanesiiueed 11nnd1 30 ¥lla Faansinusnuasiluesanan
3 4ia Lok sabinene 1.58 - 18.32%, 1,8-cineole 4.63 - 24.44% uag trans-caryophyllene
8.45 - 30.64%
= dy Y & 1 [ 1 dl’ I v A d' QIJ a o d' o

A5ANENY kARl kuednU g adudsfiwAnuald fnenwiaziunlglunisg
muauiuiy lavsduaniasiuwis dnduneusemedliannsainlisugsuivivvatsvianieg
11NN31 70% Fatiumsitnsinyisindasmaidsissiedlulduselevilunisaivau vy
Iolaemsa Lﬁdumﬂ%’emmﬁmﬂui’aaﬂquﬁiﬂ,ugﬂLLUUG\'NG} VS alaTAne WinanMsuaIsANIn TN
daarerluasiadudu inunsdursd wazdaasulmiingauimlaiglunununlduselevd du

[~ v A a dy 1 v o A dy d'

aufunsanussrinsiviivsintuazanaldanglunismvauiviivveinynsns wenaintinsi
wurdunenssmeUsenaumeasiniinanesiiniy envfnwauautinisduansindn iy
euEinsalumssudsmssenvensisglutuiiveiindu ialuasdusuulumsudsaseugy
Yyvmdulinssoasinaounakl

nsilulduselav
1. ifumAdeieglumnuaulavesnmamsinwnsiiieidumadonvesnguinunsdunid
2. Humsihieivflaiiiussleniuldusslosdlunsidniviindedu lnenanisidedosiy
ansahAyausauauiviyla
3. WJusuideiiugiu Fedeaidedesondnuin idu n1snaaedlulyailgniiyase s
Wisuiflsuiuansiadl anudimu msadnegisheiieuuzinnuasng Wy
a. ihluinmnsegenidundndasiarsadnainuusdnifieldmuauuiiy Teegszninenns

ANLHUNITTINAUNDNITINAUIUITYAITHNARNNIINITINYAT
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5. weknsHawIde Tuenansivinisnnee wu enunandfedsyinl vesdtinide
WAWINTOINVINY NTUIYINTTNYAT

6. JouavianuiBnshluld lusuuuuduiineuasasmndensufiiveansning

7. Wugdeyalsiuindde dnAnwvinaziiiaulasely

LONE59199

230y Juan uay andu uases. 2553 Adbuaziannansanuudnduiienisidesiuide
oY, WU 657 - 668. lu: TIE1UNANIUTIEUTZTIT 2553, drinideimuing
DIFNVINY NFUIVINITNENT.

you Wilwges uay AIns Teausns. 2550. Anwszeznanfimanzanlunisadnansanuuedn
Uidlelsilsansaifiuszansamluniseunuivitgaan. i 735 - 746. Tu: 578970
WA UTE 97T 2550, @InIeWAIUINITONSAVING ATUIBINITNBAT.

vou WeiwFos uay A3 Jeaudng. 2551, Anwidnsvesasatiaainuudniriivgaly
N3MIVANTTNYNOULAL NA I LAY JYNYI0N. MU 624 - 636. [W: TIENIUNAIINITE
Usz7T 2551, @imMIsnauINITesnuiy naRwInsnees.

UNINA GUNSIRTYUUN. 2544, 1AV TTITLMALHAATNNINGTTUYIF 183 1. n1AI¥1 T
ASNEYAIENS UNINENRBUTRA. NFUNNY. 178 nil.
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Table 1 Yield of essential oil from various parts and different preparation method of H. suaveolens

Plant Stage Plant Part Method Yield (g/kg)
Vegetative Leaves Fresh 0.67
Air dried 0.22
Stem Fresh
<0.1
Air dried
Reproductive Leaves and Flower Fresh 1.6
Air dried 1.32
St Fresh
em res <01
Air dried
Fully Mature Leaves and Flower Fresh 3.76
Stem Fresh <0.1

Table 2 Inhibitory effect of essential oil from leaves and flower of H. suaveolens by various

preparation plant material on germination and seedling growth of M. pigra (Laboratory test)

Inhibition (%)

Preparation method H. suaveolens (gE)
Germination Root length Shoot height

Fresh plant 0 0.00 ¢ 0.00 d 0.00 e
25 2241 b 13.90 d 41.74 d

50 2787 b 32.96 ¢ 64.68 c

75 45.35 a 67.75b 81.87 b

100 56.28 a 95.55 a 96.59 a

CV. (%) 24.86 22.35 9.05

Air dried 0 0.00 ¢’ 0.00 c 0.00 c

25 28.96 ab 3582 b 5398 b

50 34.42 ab 49.64 ab 68.43 a

75 18.04 bc 53.61 ab 71.71 a

100 44.26 a 64.26 a 80.87 a

CV. (%) 44.93 29.16 11.91

Dry after fruiting 0 000 ¢ 0.00 c 0.00d
25 31.15b 30.18 b 50.69 c

50 2541 b 44.12 b 70.85 b

75 81.97 a 91.66 a 94.23 a
100 96.72 a 100.00 a 100.00 a

C.V. (%) 21.02 20.29 9.87

“Mean in the same column followed by a common letter are not significantly different at 5% level by DMRT
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Table 3 Inhibitory effect of essential oil from H. suaveolens on germination and seedling

growth of some weeds. (Laboratory test)

Inhibition (%)

Weed species H. suaveolens (gE)
Germination Root length Shoot height
E. crus-galli 0 0.00 ¢ 0.00 d 0.00 d
25 1.68 c -471d 84.52 c
50 3.57 ¢ 25.18 c 88.80 bc
75 44.54 b 72.74 b 90.41 b
100 94.96 a 98.19 a 96.92 a
CV. (%) 26.63 32.71 4.28
A. spinosus 0 0.00 0.00 0.00
25 100.00 100.00 100.00
50 100.00 100.00 100.00
75 100.00 100.00 100.00
100 100.00 100.00 100.00
M. lathyroides 0 0.00 d” 0.00 ¢ 0.00 d
25 2.38 cd -37.48d 41.34 c
50 28.57 bc 5.08 ¢ 71.78 b
75 3333 b 4731 b 61.31b
100 95.24 a 87.75 a 90.54 a
CV. (%) 55.18 103.85 13.43
M. diplotricha 0 0.00 b 0.00 e 0.00 e
25 1.32b 14.73 d 32.19d
50 395b 2573 ¢ 60.78 ¢
75 2632 a 66.20 b 7291 b
100 30.92 a 90.24 a 86.85 a
CV. (%) 74.88 9.20 5.76

“Mean in the same column followed by a common letter are not significantly different at 5% level by DMRT

Table 4 Effect of essential oil from H. suaveolens on some weeds in net house.

Number of died plant (%) Number Dry
Concentration Height
Weed species of weight/
(gE) 7 DAA 15 DAA 30 DAA (cm.)
leaves plot (g)
E aus-galli 100 gE + surfactant 15.00 b" 16.67 b 20.00 b 29.65 3.03 1.14
200 gE + surfactant 58.33 a 68.33 a 70.00 a 32.13 3.40 0.89
Surfactant (check) 0.00 ¢ 0.00 ¢ 0.00 ¢ 26.25 3.20 1.13
Water (control) 0.00 c 0.00 c 0.00 ¢ 31.63 3.15 0.91
CV. (%) 23.62 90.54 95.06 19.34 7.92 44.05
D, aegyptium 100 6 + surfactant ~ 56.25b"  56.25 b 57.50 b 14.38 6.80 1.28
200 gE + surfactant 88.75 a 90.0 a 90.0 a 16.08 11.75 0.92
Surfactant (check) 0.00 c 0.00 c 0.00 c 15.68 5.55 1.70
Water (control) 0.00 c 0.00 c 0.00 c 15.13 5.38 1.73
CV. (%) 19.51 17.98 21.08 40.74 76.30 49.20
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Table 4 (Continue)

Weed species Concentration Number of died plant (%) Height Number of Dry weight/
(gE) 7 DAA 15DAA  30DAA  (cm) leaves plot (g)
Aspinosus 100 gE + surfactant  68.75b°  7000b  7250b 573 b 8.65 c 0.64b
200 gE + surfactant  98.75 a 98.75a 100.00a 0.00 a 0.00 a 0.00 a
Surfactant (check) 0.00 c 0.00 c 0.00 c 480 b 6.55b 0.96 b
Water (control) 0.00 c 0.00 c 0.00 c 485b 6.95b 0.81b
C.V. (%) 26.77 25.00 20.36 20.25 12.64 51.58
M. lathyroides 100 gE + surfactant  1375b”  3500b  3625b  9.58b 543 b 0.79b
200 gE + surfactant  51.25a 62.50 a 70.00 a 6.58 a 3.75a 0.14 a
Surfactant (check) 0.00 b 0.00 b 0.00b  16.43c 6.40 c 1.64 c
Water (control) 0.00 b 0.00 b 0.00b  1743c 6.95 c 1.88 ¢
CV. (%) 75.59 63.68 62.29 10.22 8.01 28.46
M. dplotricha 100 gE + surfactant  98.75 a’ 98752 9875a 250a 2.00 a 0.04 a
200 gE + surfactant  100.00 a  100.00a 100.00a 0.00 a 0.00 a 0.00 a
Surfactant (check) 0.00 b 0.00 b 0.00 b 8.55b 575b 0.88 b
Water (control) 0.00 b 0.00 b 0.00 b 9.03b 535b 1.07 b
C.V. (%) 2.52 2.52 2.52 49.14 64.82 30.14

“Mean in the same column followed by a common letter are not significantly different at 5% level by DMRT

DAA = Days after application

Table 5 Chemical component of essential oil from H. suaveolens by GC-MS

% Area
Terpenoid Leaves and Flowers Leaves
RT (min) Compounds identified Dry
types Fresh Air Fresh Air
after
plant Dried fruiting plant  Dried
Monoterpenes

5.77 Alpha-Thujene 0.15 - 0.46 - 0.20

5.94 alpha-pinene 1.19 0.07 2.09 0.14 191
6.83 sabinene 10.61 1.58 18.32 1.58 13.51

6.91 beta-pinene 4.16 0.76 5.43 1.7 5.83

7.23 beta-myrcene 0.16 - 0.12 0.06 0.40

7.59 1-phellandrene 0.21 0.06 0.03 0.05 0.92

7.76 delta-3-carene 0.08 - 0.09 0.04 0.18

7.90 alpha-terpinene 0.05 0.03 0.03 - 0.25

8.06 o-cymene 1.00 0.30 2.48 0.47 0.30
8.25 1,8-cineole 16.68 4.63 23.39 10.53 24.44

8.99 gamma-terpinene 0.09 0.08 0.04 . 0.41

9.19 cis-sabinenehydrate 0.39 0.07 0.21 0.09 0.75

9.68 fenchone 0.48 0.15 1.78 0.11 0.11

9.80 alpha-terpinolene 0.93 0.39 0.21 1.00 a7

10.02 gamma-terpinene 0.20 - 0.12 - 0.13

10.46 alpha-thujone 0.21 0.31 0.21 - -

11.18 Camphor - - 0.15 - -
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Table 5 (Continue)

% Area
Terpenoid Leaves and Flowers Leaves
RT (min) Compounds identified ) Dry )
types Fresh Air rer Fresh Air
plant Dried fruiting plant  Dried
12.20 terpinen-4-ol 1.18 0.87 2.82 0.95 0.65
12.34 p-Cymenene 0.17 0.05 0.31 0.27 0.03
12.54 cyclofenchene 0.03 - 0.11 0.03 -
Sesquiterpenes
16.61 Bicycloelemene 0.07 0.13 - 0.22 -
16.95 alpha-cubebene 0.19 0.16 0.17 0.19 0.26
17.65 alpha-copaene 1.62 1.58 1.47 1.70 2.04
17.87 beta-bourbonene - 0.44 0.65 0.54 0.32
18.02 beta-elemene 1.34 1.32 0.63 1.81 1.47
18.77 trans-caryophyllene 19.95 25.10 8.45 30.64 19.07
19.13 alpha-bergamotene 3.33 3.48 2.60 2.26 1.29
19.58 alpha-humulene 1.61 1.74 0.76 2.11 1.15
19.76 Neoalloocimene 0.27 0.39 0.16 - 0.40
20.24 germacrene-D 0.85 0.81 0.11 0.85 2.42
20.37 beta-selinene 0.95 1.29 0.64 1.43 0.77
20.60 alpha-selinene - - - 0.74
20.61 germacrene-B 1.78 2.60 0.42 3.53 -
21.04 alpha-copaene 0.44 0.43 0.29 0.41 0.55
21.22 delta-cadinene 0.13 0.22 0.09 0.18 0.19
22.48 (+) spathulenol 3.90 5.90 3.96 752 -
22.54 cyclohexane,1,5-diethenyl-3-me 0.38 - - 0.41 0.07
22.61 caryophyllene oxide 4.62 8.37 7.36 6.98 -
22.84 Alloaromadendrene 0.07 0.13 0.03 0.24 -
23.30 Junipene 0.25 0.44 0.17 0.43 0.17
23.90 gamma-cadinene 0.26 0.43 0.15 0.39 0.20
24.20 Eudesma-4(14),11-diene 1.17 1.54 0.97 1.35 0.63
25.03 z-alpha-trans-beramotol 242 4.16 1.92 217 0.95
Diterpenes
31.61 Rimuen 3.55 6.77 0.45 2.81 4.87
32.30 Abietatriene 6.86 9.83 6.38 6.13 2.15
36.41 Abieta-8,11,13-trien-7-one - 0.09 - -
37.53 4-Epidehydroabietol 241 4.07 1.25 4.20 0.50
others 3.61 9.32 2.42 4.47 4.99

Table 6 Amount of main dhemical content of essential oll from leaves and flowers of H. suaveolens by GCIMS

preparation method

Chemical content% (w/w)

sabinene 1,8-cineole trans-caryophyllene
Fresh plant 10.35 15.20 9.19
Air dried 2.27 5.40 22.80
Dry after fruiting 21.03 25.21 3.22
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