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ABSTRACT

Insecticidal activity of essential oil and non-volatile fraction from the stem of wild zingiberaceae Amomum
apiculatum against Drosophila melanogaster have been assayed. The assay consists of mortality, antifeedant, and
repellent. Essential oil concentrations varied O (as control) ; 0,1; 0,5; 1%. The assay result showed that the higher
percentage for mortality, antifeedant, and repellent are 35,33; 96,61; 73,33 % respectively. The concentrations of
non-volatile fraction also varied 0; 0,1; 0,5 %. The assay result showed that the higher percentage for mortality,
antifeedant, and repellent for methanol crude extract are 17,80; 95,02; 26,67 % respectively. For n-hexane fraction
the higher percentage for mortality, antifeedant, and repellent are 42,20; 96,03; 80 % respectively. For ethyl
acetate fraction the higher percentage for mortality, antifeedant, and repellent are 60; 96,35; 73,33 % respectively.
The essential oil and non-volatile fraction from the stem of Amomum apiculatum also inhibit regeneration process
of Drosophila melanogaster. The assay result showed that in the 5" day of assay eggs and larva appears in control
medium, but eggs and larva did not appear in medium of essential oil and non-volatile fraction. This result conclude
that the essential oil and non-volatile fraction from the stem of Amomum apiculatum had the potential as natural
insecticide.
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INTRODUCTION

Most of the agricultural land use of pesticideshbto protect agricultural products as well as tevent the spread
of pests and plant diseases. The resulting negefiiget is that it can cause damage to land andrveaiosystems, as
well as the accumulation of a chronic illness ttet cause health problems in humans such as namege, aging
and other diseases.Chemical-based pesticides la@lva hegative impact on the environment and hurgfiag].
Currently pest control principles developed is emvinental based pest management. One concepdévébop and
use a biological pesticide (bio pesticide) secumgrenment, mainly from local plants. Gingefisgiberaceae group
has various phytochemicals content of the baseriabfer a natural insecticide. But attention h&sb given only
to function as a source of medicinal plants andofieAnai Valley Nature Reserve according to therrjal
"Checklist of Zingiberaceae of Malesia" listed as one of the "collection sit@" holotype specimen collection
locations for the five types dingiberaceae in Sumatra. One type dingiberaceae which is a collection of Anai
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Valley Nature Reserve idmomum apiculatum. This plant group is one of the widest among Zhagiberaceae
species numbers between 150-180 species. Thests plaread across south east Asia from the Himalkyas
northern Australia. The part rod was taken thenaeked essential oils contained therein which tibegotential to
be used as a natural insecticide. In addition sl oils from the rod, extract non-volatiledtian also has the
potential to be used as a natural insectiBil@® .. volatile and non-volatile fraction is tested famtural
insecticidal activity against an insdatosophila melanogaster. Compounds that contained Amomum apiculatum
both of volatiles such as essential oils and ndatite fraction tested for natural insecticide aityi against
Drosophila melanogaster by calculating the percentage of mortality (Dea#mtifeedant (decrease appetite), and
repellent (rejection). Expected latBmomum apiculatum can be used as the raw material for natural ifsdes
manufacture that have high capability and enviramialéy friendly[12][14][15].

MATERIALSAND METHODS

3.1 Materials

Amomun apiculatum stem, fruit flies (Drosophila emebgaster), aluminum voil, gauze, cotton, yarrtjlidid water,
methanol, n-hexane, ethyl acetate, agristic, aegtarediumbDrosophila melanogaster (banana, rice flour, flour
agar). Steam distillation apparatus, an analytieddnce, autoclave, oven, micro pipette, separdtingel, GC-MS
Varian Saturn 2000, UV lighi.(254 nm and 356 nm), rotary evaporator, jam jatslaboratory glassware.

3.2 Method
Stem ofAmomum apiculatum distilled to obtain essential oils. The oil laterried concentration at 0 (control), 0.1,
0.5, and 1%. Dregs waste products of distillatiord ahen extracted with methanol. Furthermore comatsd
methanol extract varied concentration of 0%, 0.1% @.5%. Concentrated methanol extract then fraation by
polarity by using solvent n-hexane and ethyl aeetBhen each fraction also varied concentratiof%f 0.1% and
0.5%. Essential oils and non-volatile fraction viik tested for insecticidal activity with obsereatiof mortality,
antifeedant and repellent. Essential oils thenyaeal by GC-MS to see the active compounds contamélde oil
acts as a natural insecticide.

RESULTSAND DISCUSSION

2.1 Isolation Essential Oilsfrom Amomum apiculatum
Essential oils from rof oAmomum apiculatum isolation with direct steam distillation methodEssential oils are
derived from stenAmomum apiculatum is old yellow.

1.2 Extraction and Fractination of samples

Amomum apiculatum dregs that have been distilled and then macenaady methanol. Results maceration then
concentrated by rotary evaporator. Concentratedhanel extract then fractionated by polarity. The/eot used is
n-hexane and ethyl acetate. The result is thresdidres i.e. the fraction of n-hexane, ethyl acefatetion and a
methanol fraction. Results fractionation then asncentrated by rotary evaporator.

1.3 Test of Insecticidal Activity for Essential Oils of Amomum apiculatum

Insecticidal Activity of Essential Oil
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Fig 1. Mortality result for Insecticidal Activity of Essential Oils from Amomum apiculatum
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Antifeedan and Repellent Insecticidal Activity

50 m Antifeedan

20 m Repel

% Antifeedan and Repellent
D
)

0 ppm 1 ppm 5ppm 10 ppm
Concentration (ppm)

Fig 2. Antifeedan and Repellent result for Insecticidal Activity of Essential Oils from Amomum apiculatum

It is seen that as the concentration increaseespdhcentage of mortality are also increase. Tgedsit percentage
of mortality at a concentration of 10 ppm on fittydwith 35.53%. This result proves that the esaéwii from
Amomum apiculatum contain active compound that can Kill insects omady basis. The antifeedan and repellent
result also the function of concentration whereh&sconcentration increase so the % antifeedarrepellent also
increase. The result conclude taomum apiculatum contain specific compound that decrease the a@ppatian
insects.

14 GC-MSresult for Amomum apiculatum essential oils
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Fig 3. GC-M Sresult for Amomum apiculatum essential oils

From measurements using GC-MS, essential oils steAmomum apiculatum generate 30 peak. Essential oils
usually contain monoterpenes and sesquiterpenesilgolFrom the spectrum obtained and have beeedesing
MS, monoterpenes consist are are d-limonene, &ssatamene, I-linalool, cubenol, and guaiazoleriso Anown
that d-limonene and I-linalool has the ability asadural insecticide.

1.5 Insecticidal Activity of non-volatile fraction of Amomum apiculatum

In this research is not only essential oils areutfind to have potential as a natural insecticide distillation residue
extracted with methanol suspected to contain comg®that have the potential as a natural inseetid¢idthis study
concentrated methanol extract is divided into foaxt namely n-hexane and ethyl acetate fractionsée the
potential as a natural insecticide, then testediblegical activity.
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1.5.1Methanol Crude Extract Activities

Mortality Activitiesof M ethanol Crude
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Fig 4. % Mortality methanol Crude Extract | nsecticidal Activities

Antifeedan and Repellent I nsecticidal
Activities

100

# Antifeedan

= Repel

% Antifeedan and Repellent

90
80
70
60
50
40
30
20
10
- . .
0 0.1

% Concenration methanol crude extract

0.5

Fig 5. Antifeedan and Repellent Insecticidal Activities of methanol crude extract

From the result can be seen that non volatile ifvastalso have insecticidal activities. Especiatigthanol crude

extract which all of non volatile compound dissay&his proves that this type of ginger has the stractige point

to become natural insecticid€he value of % mortality, antifeedan and repellienthe function of concentration
which also as well as the concentration increabee slight number of value from controdn be considered as a

behavioral effects dbrosophila melanogaster.
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1.5.2Ethyl Acetate and n-Hexane Fraction Activities
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Fig 6. % Mortality ethyl acetate fraction Insecticidal Activities
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Fig 6. % Mortality n-hexane fraction Insecticidal Activities

12%ntifeedan and Repellent I nsecticidal Activities

100

80
€0 m Antifeedan
20 = Repel
20
0 | . T
0 0.1 0.5

% Concenration ethyl asetatefraction

% Antifeedan and Repéllent

Fig 7. Antifeedan and Repellent I nsecticidal Activities of ethyl asetate fraction
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Antifeedan and Repellent I nsecticidal Activities
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Fig 8. Antifeedan and Repellent Insecticidal Activities of n-hexane fraction

The two fractions showed very good insecticidalvigt when compared to controls. On the resultghaf test of
mortality is known that ethyl acetate fraction fadigher value than the n-hexane. This shows tiatattive
compounds act as natural insecticides more comtaméhe semi-polar and polar fractiorhe assay result showed
that in the 8 day of assay eggs and larva appears in controlumedut eggs and larva did not appear in medium
of essential oil and non-volatile fraction. Thisu# conclude that the essential oil and non-vi@dtaction from the
stem ofAmomum apiculatum had the potential as natural insecticide.
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