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ABSTRACT KEYWORDS
In this study; the two oils were analyzed by GC/MS. About 20 and 32 Marjoram;
volatile compounds were identified from the volatile oils of O. majorana Bitter orange;
and C. aurantiumrespectively. Terpinen-4 —ol and terpinene were the ma- GCIMS;
jor isolated constituents of O. majorana, while limonene and 2-methyl-5- Larvicidal evaluation,
(1-methy! ethenyle)-2-cyclohexene-1-one were the major compoundsof C. Culex pipiens.

aurantiumoil. Larvicidal activity of marjoram (Origanummajorana), (fam-
ily: Verbenaceae) and bitter orange (Citrus aurantium), (family: Rutaceae)
volatile oils were tested against the early fourth instar larvae of Culex
pipiens. Thelarval mortality was observed after 24 hours of exposure. Both
of the two oils showed high larvicidal effects; however, the highest larval
mortality was found in the treatment with marjoram volatile oil. The LC_
valuesare 188.5 ppm and 251.4 ppm for marjoram and bitter orange respec-
tively. © 2015 Trade Science Inc. - INDIA

INTRODUCTION pounds. Also Veraet al™; foundthat the volatileoil of

marjoramisrichinterpinen-4-ol, cis-sabinenehydrate,

M osquito-transmitted diseasesremain the major
cause of theloss of human lifeworldwide with more
700 million peoplesuffering from diseasesannual ly1*2.
M osquito-borne diseases have an economic impact,
includinglossincommercia and labor outputs, particu-
larly in countrieswith tropical and subtropical climates,
especidlyinAfricaand Asia. Plantsand their essential
oilsmay bethedternativesourcefor larvicidal agents.
Inthisdirection, various plant essentia oilshavebeen
evduated®. Thecomposition of oilsfromvariousorig-
anum specieshasbeen investigated. * It was postul ated
that the oil exist in two forms. Onewith terpinen-4-ol
and sabinene hydrate asmajor components, whilethe
other withthymol and/or carvacrol aspredominant com-

p-cymene and y-terpinene. However, the bitter orange
volatileail isfoundtoberichinlindyl acetateandlina:
lool®,

Main objectivesof thisstudy wereto eva uatethe
efficacy of volatileoil sderived from marjoram and bit-
ter orange against of C. pipiensaswell astheanayses
of chemical composition of theapplied volatileails.

MATERIALSAND METHODS

| solation of thevolatileoils

Air-dried aerial partswerecut insmall piecesand
subjected to steam distillation for threehoursusing the
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method described by Marcuset.al .®¥; and Weaver et
al*®, Thevolatile oilsweredried over anhydrous so-
dium sulfateand stored under N2 atmospherein amber
vidsat 4 °C until they were analyzed.

GC-M Sanalysisconditions

For qudlification, theessentid oil wasanalyzed on
Gas Chromatography Mass Spectrometry HP 6890
SeriesA (Agilent) by usingA Thermo Scientific (TR-
5MYS), (5% Phenyl Polysil Phenylene Siloxane) capil-
lary column (30 mx 0.25mmi.d.; 0.25 um film thick-
ness). Helium (He), having aflow rateof 1.00 ml/min,
wasused ascarrier gas. The GC oventemperaturewas
kept at 50 °C for 5 minutes and programmed to 250
°C. The injector temperature was 250 °C. The amount
of injectionwas1uL.

| dentification of components

Retentionindicesfor all compoundswere deter-
mined according to theVan Den Dool method®. While
identification of the components was based on com-
parison of their masspectrawith thoseof interna (com-
puter) library, Wiley7n.1 and PMW_Tox3.1libraries
and somereference compounds.

Mosquitorearing

Thelarvicidd propertiesof thetested materidswere
evauated under laboratory conditionsagainst larvae of
the mosquito species Culex pipiens (Dipetra: Culi-
cidae). Mosquito larvae were collected from acolony
that has been maintained in Faculty of Agriculture,
Zagazig Universty. Adultswere kept inwooden framed
cages (33x 33x 33cm) witha32x32mesh at 25+ 2
°C, 80 + 2% relative humidity and photoperiod of 14:
10(L: D) hours. Cotton wicks saturated with 10% su-
crose sol ution were used as food source of the mos-
quitoes. Femaeslaid eggsin round, plastic containers
(L0cmdiameter x 5 cmdepth) filledwith 150 ml of tep
water. Eggraftswereremoved daily and placed in cy-
lindrical enamel pans(with diameter of 35cmand 10
cmdeep), inorder to hatch. Larvaewerereared under
the above mention conditions of temperatureand light
and werefed daily with baby fish food until pupation.
Pupaewerethen collected and introduced into theadult
rearing cages.

Larvicidal bioassays

Themethod recommended by WHO™, for testing
mosguitoes|arvicideswasfollowed. Onegramof eech
volatileoil wasmixed with 10 mgof emulsifier, Tween
80 and diluted to 100 ml with dechl orinated tap water
to give 1% suspension. Further dilutions of 1000, 500,
250, 100 and 50 ppm were prepared inwater from the
volatileoil of marjoram and 800, 600, 400, 200 and
100 ppmwere prepared from bitter orangeoil. Twenty
fivelarvae were placed in glass beaker with 250 ml of
each concentration. Four replicates were made per
concentration, and acontrol treatment with tap water
and emulsifier wasincluded in each bioassay. Beakers
with larvaewereplaced at 25+ 2 °C, 80 + 2% relative
humidity and photoperiod of 14: 10 (L:D) hours.

Data analysis

Larvicidd effect wasrecorded 24 hoursafter treat-
ment. Data obtai ned from each dose (Tota mortality)
were subjected to probit analysisinwhich probit-trans-
formed mortality wereregressed against Log, -trans-
formeddose, LC_, LC, valuesand s opeswere gen-
erated.

TABLE 1: Volatileoil constituentsof Origanum majorana

Name of compound Retention Compound
time (RT) per cent
Butyl ethanoate 29 0.06
a-Terpinene 3.14 0.71
Sabinene 53 10.30
Linalyl propionate 6.8 0.25
1-Terpineol 8.4 11.68
B-phellandrene 8.6 1.68
y -Terpinene 9.7 18.92
Trans-Caryophyllene 10.02 0.04
(+)-Spathulenol 10.7 1.40
Cis-Sabinene hydrate 11.38 18
I sopulegol 11.65 0.01
Nonyl Phenol 121 2.3
3-Phenyl (3-?H,) Propanal 12.2 0.04
Terpinene-4-ol 14.6 30.6
3-Carene 15.012 321
5-Caranol 154 0.36
Hexadecanoic acid
methyl ester ' 15.6 0.046
I sophytol 16.5 2.61
Cineole 17.6 2.02
Linalool acetate 229 1.86
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Name of compound Retention time compound
(RT) per cent

1,5,8-p-Menthatriene 9.79 0.2

Limonene 9.93 34.08
Linalool oxide 12.6 1.15
Trans-sabiene hydrate 13.2 0.59
1-Cyclopentyl ethanone 13.43 0.15
Cis-Limonene oxide 13.54 5.58
Trans- Limonene oxide 13.69 6.94
Cis-p-2,8-Menthadien-1-ol 14.14 177
2,2-Dimethyl-5-methylene- Norbornane 14.76 0.61
Trans-isolimonene 14.9 0.28
E-Citra 15.008 0.83
1-p-Tolyl ethanone 15.18 0.55
2,4,7-Decatriene-1-ol 15.25 1.96
O-Mentha-1(7),8-dien-3-ol 15.34 171
Trans- Ocimene 15.42 3.36
Trans (+) carveol 16.05 7.03
2-methyl-5-(1-methyl ethenyl)-2-Cyclohexen-1-one 16.45 14.17
Camphene 17.24 0.54
Trans-Carvone oxide 17.48 0.83
Perilla aldhyde 17.65 0.91
2-Hydroxy-5-methyl acetophenone L1774 1.03
Cis-Carvone oxide 17.87 1.87
3-tert Butyl-2-methyl cyclohexen-1-one 18.19 1..03
7,7-dimethyl-2-methylene-bi cyclo[2,2,1] Heptane 18.33 0.96
1-methyl-4-(1-methyl ethenyl)-2-Cyclohexen-1-one 18.45 112
2-methyl-5-(1-methyl ethenyl)- Cyclohexanol 18.63 1.69
1-methyl-2-vinyl cyclohexanol 18.96 19

1-phenyl propane-1,3-diol 19.12 2.82
3-picoline 21.22 0.54
2-decalone 22.26 1.53
Trans (+) carveol 22.37 112
2,3-dimethyl-3-(1-methyl ethenyl)- Cyclopentanol or 2,3-dimethyl-3-(prop-1- 2359 057

en-2-yl)- Cyclopentanol

RESULTSAND DISCUSSION

Phytochemical analysis

Total of twenty and thirty two componentswere
identified from the O. majorana and C. aurantium
volatileoilsrespectively. Theanalysisof O. majorana
volatile oil showed it to be rich in terpinen-4 —ol
(30.60%), y-terpinene (18.92%), cis-sabinene hydrate
(18.00%), 1-terpineol (11.68%) and sabinene

(10.30%), (TABLE 1).

According to TABLE (2) the analysis of C.
aurantiumshowed it to berichinlimonene (34.08%),
2-methyl-5-(1-methyl ethenyle)-2-cyclohexene-1-
one(14.17%), trans(+) carveol (7.03%), trans- li-
monene oxide (6.94%) and cis-limoneneoxid (5.58%),

werethe mgor compoundsof oil.
L arvicidal bioassay

Theinsecticidd activity of the O. majoranaand C.
aurantiumvolatile oilswere evaluated against fourth
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instar larvae of Culex pipiens. Thetoxicity of thetwo
volaileoilsshowedthat thevolatileoil of marjoram (O.
majorana) ismoreeffectivethan thebitter orange (C.
aurantium). TheLC,_ valuesare188.5 ppmand 251.4
ppm for marjoram and bitter orange respectively
(TABLE3and Figurel).

Aromatic plants are known to produce essential
oilswhich arecomplex, multi-component system com-

tained from various plants has been evaluated in sev-
erd sudiesfor example; Chavan et.al .3, notedthelar-
vicida natureof the essential oil Ocimumbasilicum,
which induced 100% mortality against C.
quinquefaciatusat concentration of 0.12%. Tawatsin
et al.l*¥, evaluated and reported repellent effects of
essential oils extracted from 18 Thai plants against
Aedes aegypti Ae. Albopictus, Anopheles dirus and

TABLE 3: Thetoxicity and dopefunction of the Origanum majoranaand Citrusaurantium volatile cilsagainst Culex pipiens

larvae
Tested plants Conc. ppm  Mortality % LCso L-Cao Slope function
' (fiducial limits) ppm  (fiducial limits) ppm
50 14
100 25
Origanum majorana 250 0 188.5 628.1
(96.8-340.1) (540.3-2138.6) 24
500 94
1000 99
100 4
_ _ 200 24
Citrus aurantium 400 87 251.4 4333 -
600 99 (231.9-271.3) (403.7-496.7) '
800 29
C. quinquefaciatus. Also, Koliopouloset al.l”, found
that the most effective oilsagainst C. pipienslarvae
were Mentha suaveolens (major constituent
piperitenone oxide, 62.4%), M. spicata (piperitenone
2 4 oxide, 35.7% and 1,8 cinole, 14.5%) and M. longifolia

Mortality percent

4
/
! 4
/
/
1 /
/
/
i

log. Conc. (ppm)

Figurel: Log. Conc.-M ortality regression linesof the plant
volatile oils against Culex pipiens larvae, 1) Origanum
majorana and 2) Citrusaurantium

posed mainly of terpeneswith strong interactionsamong
them.

Itisdifficult to point out which chemicalsarere-
sponsiblefor thelarvicida effect against Culex pipiens
inthisstudy. Thelarvicidal activity may be duetothe
synergetic effects of acombination of phytochemicas
in each essentid ail™. Theefficiency of volatileoilsob-

(piperitenone oxide, 33.4%; 1,8 cinole, 24.5% and
trans-piperitone epoxide, 17.4%), while Mellisa
officinalisessentia oil wasrichin pinenes, limonene,
p-cymene and terpen-4-ol had medium larvicida va-
ues. However, thetwo oilsused in thisstudy are be-
longing to terpene group in their structure act as
juvenoidsor IGRs. Our resultsarein accordancewith
Singh et al*¥l,, Schearer™ and Cruichashank et al. [,
who mentioned that theterpnoid amidesact asinsect
juvenilehormone.

CONCLUSION

About 20 and 32 vol atile compoundswereidenti-
fied from the volatile oils of O.majorana and
C.aurantiumrespectively. Terpinen-4—ol and terpinene
werethe magjor isolated constituents of O.majorana,
whilelimoneneand 2-methyl-5-(1-methyl ethenyle)-2-
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cyclohexene-1-one were the major compounds of
C.aurantiumoil. Also the basis of the mortality per-
centage, it wasfound that thevolatile oils marjoram
(Origanum majorana) and bitter orange (Citrus
aurantium) showed apromisinginsecticidal activity
against Culex pipienslarvae.
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