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ABSTRACT

Coptotermes curvignathus Holmgren is one of the building pests that have
the highest level of damage in Indonesia (Subekti, 2016). This termite
control still uses synthetic termiticide. This synthetic termiticide is
carcdinogenic if exposed to human skin, not on target and causes soil
pollution. Therefore, natural termiticide is needed. Alternative natural
materials that can be used as natural termiticide is gaharu leaf Aquilaria
malaccensi. Research method that used in this study are made extract of
gaharu leaf using Soxhlet method, nanoparticle fabricaton of gaharu leaf
and eating preferences of subterranean termites Coptotermes
curvignathus Holmgren (Ohmura et al. 2000). Result research demonstrate
that main compounds nanoparticle from gaharu leaf were n-hexane,

methanaol and ethy| acetate fractions.

INTRODUCTION

Sublerranean lermiles Copfitermes curvignatius Holmgren is an
urban pest that can damage buildings and everything in it
Leonomically, the level of loss caused by the subterrancan
termites Coptotermes curvignatiis Holmgren can reach 2 4rillion
rupiahs a year (Nandika el al. 2015). The problem of Coptotermes
curvignathus Holmgren as building pests is increasing along with
the human need for residential buildings, schools and multi-
storey building,

Circulation of termiticide materials in Indenesia is growing very
rapidly. The price of synthelic termilicide is gelling more
expensive. The use of synthetic termiticide is carcinogenic which
can cause cancer if exposed to the skin, causing death of non-
target  organisms and can cause cnvironmental  damage.
Although Lermile’s mortalily is very effective allow doses ol Lhis
termiticide, the contral of termites has not been achicved
because the compounds are not selective to target organisms,
Further, they contaminale waler sources and nol readily break
down in the soil {Subekli, 2016},

From the description above, termite control technology that
environmentally friendly, right on target and does not kill other
organisms is needed, Gaharu is an alternative as a termite natural
control system. The content of secondary melabolic products of
gahare  Aguflorie  mafaccensis has  the polential as an
environmentally  friendly  natural  biothermalitis.  Gaham
{ Aquilaria malaccensis) have natural antibacterial and antifungal
aclivities {Dash el al. 2008; Taizal el al. 20071 thal could be
explained by secondary melabolile compounds thal found in leal’
extracts (1luda et al. 2009; Khalil et al. 2013}, llowever, prior
sludics did not yield oplimal resulls, particularly for control of
termile allacks in buildings. This study aims o analyze the
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The ANOVA and Tukey's test results showed that termite mortality was
significantly higher with the extract treatment compared to the negative
control (F= 3.116, dfl,2= 17, 36; P< 0.005). The LC50 value of n-hexane
nanoparticles against C. curvignathus was lower (0.11%) than ethyl acetate
nanoparticles (0.88%) and methanol extract (5.88%). The conclusion of
this research is the extract of gaharu leaf was effective as a natural
biotermiticide that is environmentally friendly, right on target and non-
polluting.
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effectiveness of the wse of gaharu leaves as Bio-pest control
subrlerranean lermiles Coploiernes curvighathus Holmgren,

The Innovation of this research Is implementation of gaharu leaf
as a natural termites control using nanoparticle technology, 'T'he
use of this material has never been done in Indonesia, The
advanlage of this research is Lo use agarwood leaves gaharu leaf
as a natural material against lermiles allack.

MATERIALS AND METHODS

Sample Preparalion and Nanoparticle Processing.

Five kilograms of Gaharu (Aquilaria mafaccensis) leaves were
extracted and partitioned using the Soxhlet method to obtain
methanol, n-hexane, and ethyl acetate fractions, These fractions
were qualilatively assessed with  phylochemical screening
methods. Next, nanoparticles of the n-hexane and ethyl acetate
tractions were prepared through the ionic gelation method (Xu
ef al. 2003). Fach type of nanoparticle was analyzed
morphologically using scanning electron microscopy {Fujila ef
al. 1971) and a particle size analvzer {Burgess ef al. 2004},

Ionic Gelatin Methode

Chitosan polysaccharide is dissolved in aguenous acidic solution
Loy get the cation of chitosan. This solution is then added drop
wise under continuous stirring Lo polvanionic wipolyphosphale
solution, Owing to the complexation between oppositely
charged species, chitosan undergoes ionic  gelation  and
precipitates Lo [orm spherical parlicles.

Anlilermile Aclivily TesL

Feed paper was immersed in a nanoparticle solution for 1 hour
with 2%, 4%, 6%, 8%, or 10% (v/v) concentration. A positive
conlrel was prepared with fipronil at 0.25% concentration (2.5
mlL in 1 L of waler}, and the negalive control was solvent only,
Termiticidal activity and repellent etfect were evaluated using a
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no-choice leeding lest with C. curvignathus (Ohmura ef al.
2000}. Four replicates were made for each concentration and
control; then termite mortality was measured daily for 7 days.
Drata Analysis.

Termile mortality data were analyzed using ANOVA and
Tukev's test. The value of LCw was determined using the
regression line equation between the concentration log and the
probil analysis.

RESULTS AND DISCUSSION

Result  research  demonstrate  that main  coumpounds
nanoparticle from gaharu Aguilarin malaccensis are methanol,
n-hexane, and ethyl acelate fractions of gaharu Aquilaria
maluccensis leal all conlained alkaloids and lannins. Methanol
that produced by secondary metabolic products of gaharu
{Aquidlaria malaccensis) leaf extract are toxic, anti-bacterial and
antifungal, N-hexane is a poisoneus compound which is
dangerous il exposed o the skin. Meanwhile ethy] acetale is an
organic compouid, which is colorless, has a distinclive aroma
and volatile. Table L shows the secondary metabolic compounds
found in gaharu Aquilaria malaccensis leaf extracts,

Table 1. Phylochemical Screening Results of Gaharu
Agquilaria malaccensis Leaf Extracts

Puare Fraction
Tesl methanol Fihyl
exiract  nHeane o
Alkaloid + + +
Polyphenol/Tannin + + +
Flavonoid + + -
Saponin + +
Steroid - + 4
Trilerpenoid + - -

The result of this study showed that naneparticles of n-hexane
had higher activity against €. curvignatius Holmgren than
methanol extract and nanoparticles of e¢thyl acetate ('Table 2.
This show that a relalively low concentration ol n-hexane
nanoparticles (4%) was needed to obtain complete mortality,
The positive control (0.25% fipronil) cavsed 100% mortality on
the first day, Although fipronil was more effective and efficient,
nanoparticles could have several advanlages, such as being non-
toxic and stable and having a large surface area {Agnihotri ef al.
2004}, The average size of n-hexane and cthyl acetate
manoparticles was less than 300 nm (163 and 26.6 nm,
respeclively), which would allow them Lo easily penetrale the
cells in Lermile bodies (Mohanraj and Chen 20068).

Table 2. Average Mortality of C. curvignathus (%) after 7
Days of 'Termiticidal Activity T'est

Concenlralion (%)

0 2 4 6 8 i
4841, 5433 60 80+

73 23 43 3
B6.67 9241, S6 1M}

Exlracl

Methanol 1H)+3 I3

N. FElhyl 947, 7667
acetate 2 +351 +3.51 73 40 +
12.3 10
- 0+ + }
N, n 345, hs}l 00D 100+ o 100
hexane 73 0 +0
03 0
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The ANOVA and Tukev’s test resulls showed that lermile
mortality was significantly higher with the extract treatment
compared to the negative comtrol (= 3,116, dfi .= 17, 36; P<
0.045). The T.Cs value of n-hexane nanoparticles against €.
curvignaties was lower (0.11%) than that of ethyl acelale
nanoparticles (0.88%) and methanol extract {5.88%). However,
the LCs of both nanoparticles was higher than the LCs of
fipronil, (,.00243% (Manzoor et al, 2012).

The n-hexane nanoparlicles likely had grealer hivaclivity Lthan
ethyl acetate nanoparticles because classes of compounds other
than steroids, such as  flavonoids, were  present.  These
compounds could increase the anti-termite activity, Various
pure [lavonoids exhibit antileedanl aclivity (Ohmura el al. 20007,
Foods containing toxins from gaharu Aguilaria malaccensis leaf
extracts could potentially cause mortality in a termite colony by
trophallaxis. Subterrancan termites C. curvignathus Holmgren
have mulualism symbiolic with bacteria, micro lungi and
protozoa in Lthe digest (Subekl ef of. 2017). Microorganism in
digest of termites need enzvme for degradation prosess in the
body. If toxic compounds include the body of termites, there are
Loxic compounds thal enler the body, the microorganisms will
die, so thal lermiles cannal digest their [ood. This causes
mortality of subterranean termites C. curvignathiss.

Commionly, plants possess biological activity against different
insects and other organisms (Hussain et al, 2002) . Insects that
led on secondary melaboliles would encounler loxic elfects
which in turn would affect their physiolegy such as abnermality
in the nervous systent. The strong termiticidal activity was
prabably explained by the presence of phytechemicals such as
Navonoids, alkaloids and phenolics in that plant. Tlavonoids, (or
instance, have been previously reported to influential with the
feeding, reproduction, behavior, and molting process of termite
specics (Simmonds, 2001), Apart from n-hexane, flavanoids,
triterpennid have also been detected in the methanolic extract
of Aguilaria malaccensis. Secondary metabolic from plants was
reperted te have an anti-feedant activity as well as antifungal and
antibacterial activitics (Abdullah ef al. 2015), This compound
guercetin from secondary melabolic caused 40% mortalily
against C. formosanus through oral application (Boue and Raina
2003}, Meanwhile, strong repellency in Az dmdica might be
induced by various active compounds such as azadirachtin,
nimbolinin, nimbin, nimbidin, nimbidel,  salannin, and
quercelin. Aradirachlin is kuown as a feeding delerrenl, insect-
growth regulator, repellent, sterilant and
inhibits oviposition of inscct pests, Other physiological effects
that could be caused by azadirachtin are growth reduction,
increased mortality or abnormal and delaved molts (Mordue and
Nisbet, 2000).

CONCLUSION

n-Hexane and ethyl acetate nanoparticles of gaharu (Aguilaria
mlaccensis) leal extracty could effectivelly be used o control €.
curvignaifies, n-Hexane nanoparticles al 4% concentralion
caused higher mortality to C. curvignathus than ethyl acetate
nanoparticles, and at 0.11% concentration caused 509 termite
maortality, The results also showed that C curvignathus
Holmgren morlalily was concentralion and lime dependent. A
turther study should be conducted to understand the made
action of chemical compaounds plant extracts. Are thus necessary
lo improve the ceffectivencss of these naturally-occurring
inseclicides.
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